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In the summer and fall of 1960 we t ested a prot.,otype radio ·transmitte r 

and experimented with attachment me t hods ., The fol l owing year we instr ument ed 

and tracked two grizzly bears using miniaturized Philco=developed t ransmitters 

and portabl e receivers "}:./ e By the f all of 1962 we had devel oped and were oper ~ 

ating the entire tracking system ~/o Improvements cont inued, but by 1963 we 

had shifted emphasis from development and tes t ing to concentration on opera­

timal use and the accumulation of ecological data on the grizzly bear J/., 

The primary function of the bio-telemetry of big game t r acking sys tern 

developed under NoS.F., Grant 17502 is to extend the range and scope of the 

field biologist I s observational powers ., 

This is accomplished in two ways: first, by gatheri ng data from a dis= 

tance with a minimum of time, effort and manpower; and, second, by enabling 

a scientific observer to place himself in a predetermined position where he 

can observe a particuJ:ar instrumented animal and can reason about and inter~ 

pret what he observes on the spoto This latter capability is, perhaps.? the 

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

We now have the proven capability of instrumenting grizzly bears 9 or 

other big game 1 and simultaneously monitoring three or four pulsed signals 24 

hours a day for a month or t woo This invol ves plotting the movement s of the 

instrumented animals and deducing certain activities from a distance of ten 

to twenty mileso At almost any time within this two-month period we can fix 

the animal is position through t he i ntersection of two or more bearings and 

can then °close in" and obser ve while undetectedo We are recordi ng this 

data manually but can go to au t omationo However, already we are able to 

obtain far more informat ion t han we can readily process and an.alyzeo 

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

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



of it wooded, had all the advantages when it c ame t o evadi ng man .. Now the 

tables have been turned and the research results are encouragingo This report 

is by no means exhaus t ive, but 1tri l l emphas ize and ill ustra t e some of the t ype s 

of ecological findin gs obtai ned by using bio-telemetry methods .. 

Over the last three years we have deve l oped and gradually perfected our 

tracking system. Each year engi neers of Philco Corporat ion's Western Devel­

opment Laboratories have redesigned the t r ansmitters and have improved the 

portable tracking units o These improvements have resul ted fro m extens ive 

field testing of equipmento The. t racking system is now fully transistorized 

and battery operated. The re ceivers are interchangeable wi·th either loop or 

yagi antennao Reception equipment cons i sts of a Base St ?,ti on, a Field Station , 

several mobile tracking unit s.o and three handheld portabl e t racking receivers .. 

These are all operated on 32002 MC and, in addit ion, we have a complex of 

base, mobile and walkie tal ki e trans ceivers for communicat ion purposes. These 

operate on the Citizen Band frequenc y of 27 MC. 

INSTRUMENTING AND TRACKING 

From 1961 through 1963 the tracking period, or time during which animals 

were being instrumented, tracked and monitored, increased from 1 to 2½ to 4 

months o 

The actual tracking of instr ument ed gri zzly bears (monitor i ng of signals 

from dif .ferent bears) amount ed "to 32,s1 76 and 119 t racking days in 1961, 1962, 

and 1963 $ respectively. 

The total number of ani mal=tracking-days dur ing the three=year period 

was 251.1> almost 8½ months~ Animal-tracking-days embrace the period that a 

signal was received from an i nstrumented animal but does not include monitor­

ing beyond last signal recept ion o The l ongest period that we con t inuously 

tracked a grizzly in a singl e season wit h one transmitter and battery pack 

was 44 days ( Table I). 



In the course of a five,..,.year e col ogica l s t udy of the grizzly bear.9 we 

have indivi.dually color -mar ked and ear ~t agged 164 different bears ., Each of 

these has been given a number and I will r e f e r to t hese when discussing 

i ndivi.dual a,nimalso 

In three s easons ·we have made 13 :ins t rumentat i ons i nvolving 8 different 

grizzly bears-=two in 1961, thr ee i n 1962 and eight in 1963 0 The ages and 

sex of the eight inst rumented bears are g 

Two boars==#37 i mmat ure , #76 a young adulto 

Two s ows with cubs=- young adults.11 #96 with 2 cubs _; #J.50 ;; 3 cubso 

Two sows wit h yearli ngs-=#? an adul t.s> #75 a very old a dul t.9 
2 yearlings eac ho 

Two s i ngle sows=-young adu lts:> #96 pregnant~ #40 barreno 

Al though only seven different grizzlies were instrumented in 1963, we 

actually tracked and obt,ained i nformation via radio on 17 different animals . 

This was feas i b l e be cause four i nstrument ed sows represented f our differ ent 

family groups whose offspring included f i ve cubs and f our yearljngs o Since 

family groups are cohesive units, the ability to track and loc a t e one member 3 

provided opportunity to observe all members o 

Among t he eight animal s ment ioned 9 #40 has been ins trumented for three 

consecut i ve years and numbers 37 and 96 f or two con secu t ive years o Number 37 

was shot outside the Park boundaries in the spring of 196.30 Number 96 hiber­

nated wearing a collar and appeared the next spring wit h the c o11ar as wel l as 

with 2 cubs., One grizzly.? #7 9 was i ns trumented t wi c e in the same summero 

ECOLOGICAL RESULTS 

Although we are still developing and perfecting our bio-telemetry 

system and yet have much t o learn about its potentiali.tie s 9 we have used it 
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to procure some interesting ecol ogical data.. Much of thi s information we 

had been unable to obtain using convent ional study met hods ,. We have acquired 

information on grizzly bear summer ranges, on bear movements, diurnal and 

nocturnal activities, activity patterns, food habits, habitat preferences, 

behavior and interrelationships ., bear=man relationships, man=made influence s , 

pre-hibernation activities and h i bernation trekso 

Before citing a few exampl es of each, it should be reco gnized that 

summer food supply is the key to understanding much of the summer behavior 9 

movement and activities of the Yellows t one grizzlies& Food is of two kinds -

natural and refuse supplied by mano Where food is abundant, re gardless of 

kind or source, grizzlies concent rateo This concent ration results in an 

increased population densit y per unit of area which in turn affects the 

social structure of the grizzly population and influences individual be­

havior, daily activities, movement 3 ranges, etce Grizzlies are dispersed 

throughout the Park and beyond during spring and fall and winter., the period 

of hibernation 01~ This dispersal. is typical of spring with a t endency for the 

bears · to gradually concentrate thr oughout the summer only to disperse widely 

again in fallo This picture of the grizzly population has ooen obt ained in 

various ways in the course of the five-year study. Radiot racking has helped 

to confirm it, has provided information not previously ob t ained and has 

greatly added to our understanding of some phases of grizzly ooar e cology o 

Summer Ranges 

In 1963 five grizzly bears were monitored day and night for periods 

-3~ The grizzly is not a true hibernator but the t erms hibernation and 
hibernating den are in such general use that they will be employed in 
this reporte This terminology will be treated in detail in future re­
ports and publications., 



ranging from a mont h to a month and a half (Tabl e I) <> The i r exact or approxi= 

mate locations were knmrm at almos t all timeso Thei r ranges were delineated 

f r om fixes~ bearL"'lgs and sight ings whi l e trackingo Lines connecting the 

1:::eripheral locations were used to construct the ranges on t opographic mapso 

The area of ihese ranges was determi ned by plan:ime t eringo The results 

appear in Table II and Figure 1 ~ 

Within these seasonal ranges the grizzlies spent much of their time in 

quite localized areas of approximately a square mileo Such areas usually 

comprised the sites of their daytime beds or retr eat s and some f oraging 

territory a The two grizzlies with the larges t seasonal r ange s also confined 

their day-to-day activitie s to rathe r localized areas but these a reas were 

correspondingly larger o That of sow #7 and her yearlings for example meas= 

ured between 4 and 5 square mil e s .? but her entire summer range was 106 

square miles (Table II) e 

All of the grizzlies had daytime beds or retreats t o whi c h t hey retired 

for varying periods of time o These were shallow excavations i.n the earth and 

located in timber, usually quit.e dense t imber c ontaining heavy wi..ndfalL . 

The smallest range 9 that of sow #40~ was 8 square mil eso A similar= 

sized range had been plotted fo r t h i s sow in the two preceding seas ons o As 

far as we knowp she has not vent u r ed beyond t his ar ea duri ng the summer 

months. Further more, she has neit her been observed or tracke d beyond its 

confines at other s easons of the year 9 although she may poss i bly have left 

it to hibernate or have moved beyond it ·to make short fora.ging t,rips ,that 

were undetectedo The range size has definitely been influenced by an abun­

dant food supply and by the f ac t that this sow» though mature .1> has not yet 

borne offspringo The relation of range size to fo od suppl y will be treated 

under a separate headingo 



TABLE I 

INSTRUfvIENTED GRIZZLIES 
~L961=1963 

Grizzly Bear Tracking Period Animal Tracking 
Designation (Dates) Days Remarks 

196.3 g 7/26~<=8/12 18 Grizzly removed loose fitting collar; 
recovered collar August lOo 

9/2==•=9/27 Last signal weak and in Pelican Creek Area 

l/37 1961g 9/30=9/31 1 Bear moved beyond range of recebrers J re­
moved collar which had been sli.pped over head" 

1962~ 10/4~~10/18 Transmitter functioning , bear lost journeyi ng 
to hibernation areao Shot by hunter9 in 

oof W6 

//40 1961g 9/ 22-10/ 22 32 Transmit ter stil l functioning; bear hiber= 
!1atedQ 

1962! 9/ 8==~<=9/ l 7 10 1:ransmitter no longer functioning.9 but still 
on bear., Removed by bear du ring hibernation., 

1963 g 8/7=~==9/ 4 _J,9 Tr ansmitter no longer func t ioni ng but s t:i.11 
71 on b ear at t i me of hibernati ono 

#75 1963 g 8/16---,9/ 28 ,1+4 Bear i mmobili zed and tr ansmitter .removed , 

-~~-- --- - - - - ----~- ---- -------- ---- s t ill functioning wellc. 

#76 1963 g 8/26==9/ 22 28 Los t si gnal , bear t ravelli ng, t ransmitt er 
funct:io nin ·~ 

1962 g 8/17==8/19 2 Lost signal 1 bear travelled to di.st.ant port .ion 
of park 2 no mobile units available'" 

1963g 7/12==7/17 6 Transmitter battery pack shorted by watero
-8-

#150 1963~ 10/6~11/3 29 Transmitter still functioning, bear 
hibernated - lost., 

#164 196Jg 10/26=11/5 11 Transmitter still functioning; bear 
hibernated - locatede 

Three Season Total 251 



TABLE II 

GRIZZLY BEAR SUMMER RANGES - 1963 
Determined by Radiotracking 

Grizzly Bear Ntnnber of Bearings used Number o f Area of Ranges 
Designation i n determining range* Plotted Fixes1<- Square Miles Act ivity Pattern 

#76 

# 7 

129 

256 

21 

3 ')
•~ 

168 

106 

Nocturnal. 
No cturnal 

Nocturnal 

= 

= 

= 

diurnal 
daytime 
rester 
diurnal 

#75 

#150 

145 

22.7 

2I 

35 

36 

27 

Nocturnal 

Nocturnal 

- daytime 
rester 

~ diurnal 

#40 140 32 8 Nocturnal = daytime 
rester 

-;~Innumerable bearing or fixes made with portable receivers while tracking on foot are not included 



Though the range of grizzly #150 was onl y 27 square mil es~ this lE ar was 

the most active of all the ani mals tracked,, She was also tracked and monitored 

more intensively and thoroughly than any of t he others .. Her daily and noctur­

nal movements in airline distances were confined to only a few miles .. HoweverfJ 

she was almost constantly roaming day and night resting only for shor t i nter­

valso Her three hungry, energe t :ic cubs great ly influenced her activ ities e 

Continuous changes in signal strength as well as direct observations in the 

field while tracking confirmed her eomparatively greater ac tivitye She 

ranged in upper Hayden Valley along Al um Cr eek;) a good .foraging area for 

plant foods and rodents o Here she was able t o satisfy t he food requirements 

of herself and her growing cub s within a very limited area . Much of her 

foraging activity centered within a 1 square mile area,, It was quite reveal­

ing that a grizzly bear and her three cub s could obtain most of the food t hey 

consumed during a full mont h ·within such a limited locale ~ It showed the 

efficiency of a grizzly bear a s a fo rager and omniverous feeder and provided 

the mos t tangible information yet obtained for estimating carrying capacitieso 

The largest summer range, that of boar #76 J measured 168 square miles o 

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

periodo After 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 ,, This extensive 

movement occurred at the time of t he dispersal of grizz_ies .from their 

summer ranges.., The distinctive signal of 96 pulses per sec ond was never 

again picked up, althou gh the transmitter was still functioning well when 

the signal was last received" Every reasonable effort was made to pick up 

the signal with our mobile units and we made attempts from fixed wing planes.? 

but without successQ 



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

beyond had been es tablished by observation of ear-tagged animals ., Tracking 

#76 as well as #37 by radio confirme d t his type of movement and shed addi­

tional light on the speed and ext en t of dispersiono From previous movement 

data gathered relative to #76, we beli eve t hat his home range is many time s 

the size of his summer range<> I t also appears that this yotmg but mature 

male JJ as well as others.? have t wo distinctive ranges :t a summer one and an 

early spring=la te fal l range.? often separated by considerable distances o 

In the course of his travels wit hin his summer range:; #76 circled Mto Wash­

burn, made 5 known crossings o.f the Yellowstone River and completed two 

long treks, a circular one of 50 a i rline miles in 7 day s . and a still longer 

one that took him beyond reach of our receiving equipment o 

We have reason to re lieve that at l eas t some gr izzlies may re t ur n to t he 

area of their birt h to hi bernate e The litte r mate of #76 is sow #96 9 another 

instrumented grizzly., Soon after coming out from ii hi bernati on.9 u she was 

observed far up Cache Creek in the NoEo section of the Park with two small 

cubso Number 76 was headed in t his direction when last detected¢ Radio 

transmitters may:; in the future, reveal whether they both hibernate in the 

same general areao 

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

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

during the daytime and at night e. Her activity pattern was s imi lar to t hat 

of sow #150Q She divided her ·time be tween two l a rge open=land areas or 

meadows, Sour Creek and Hayden Valleyo As in the case of the othe r sow 

grizzlies studied by radiotracking methods .9 she spent the majority of her 

time in a rather limited area"' This nucleus of her range was an area of 



4 to 5 square miles embrac ing t he Wrangler Lake=Clear Lake t errain o I t pro= 

vided t imber ed cover for daytime beds as well as ex ~ellent foraging country o 

Sow #7 was instr umen ted t wice and t racked over a t woc,,,mont h period for a 

t otal of 44 days o During this 'time she made six crossings of the Yellowstone 

River~ two in the Yellows t one Canyon j us t upstream from t he mouth of Broad 

Creeko She also climbed high (approx o 9000 f t o) on the sl pes of Mto Washburno 

By Sept ember she had weaned her yearl ings and was t r avelling aloneo Duri ng 

the last week that this an:imal was tracked1 she travelled sout heastward to t he 

open=meadow country in the Pelican Creek dr a i nage.? an airli.ne distance of 

over 12 mil eso She was at tracted to this area by food= a high Microtus popu= 

lation and an abundanc e of t ubers o She remained here for some t ime bu t.9 unfor ­

tunately, her signal fai l ed a month prematurely t er minating the t.r ackingo 

This movement occur red at the t ime of the general grizz l y disper sal f rom 

summer rang es o I t appeared t hat we had t racked this ani mal from her su mmer 

range to her late fall range and .9 pe r haps s; to the general area of her ''hiber= 

nati on n s i te o 

Grizzly #7.5 and her two y e arl ings es t ablis hed a summer range that 

encompassed 36 square miles,. Thi;.-s sow was quite old and al.so belligerent o 

Thou gh the range of this an i mal i.s larger than that of #150 9 she was actually 

much less active and her movement s more r ou tine o She usually bedde d down i n 

the daytime 9 wherea s #150 was normally moving and foragi.nge Even though s he 

had y earlings.\) he r dai l y habits were more simil ar t o t hose of the spinster 

sow #hO Q She spent most of her dayl ight hour s in a timbered area of about 

one and one -half square mile s o Here she doze d and r ested day after day in 

the same or nearby beds~ Numbe r 75 spent one day i n a l a r ge t imbered island 

four mil es north of he r regular daytime r e treat o She al so made one trip to 
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the south up and over the c res t of El ephant Back Mounta i n:> on down to t he 

Lake tourist area, r e turning t o her haunts f rom the easto The s e excursions 

extended a range that otherwi se 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 ty patterns were affected by man=made food suppl ies ~ The in­

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

a later section., _ 

Moverrents 

The tracki ng reveal ed s everal types of movement patt erns o One was 

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

each day in one spot or l ocalit y o They travelled in early evening t o a 

definite food supply re turni ng to t he i r daytime beds i n the early morning 

hours.. Evening after evening #40 made a three mile trip t o food, s t arting 

about 6:00 P.Mo and taking approximate ly one and a half hourso She was 

usually resting in her daytime ood by 6~00 or 7~00 A..,M. She followed this 

routine on 16 occasions and pr obably a t other t imes when she was not closely 

tracke do 

Another type of movement was perh~ps bes t typified by grizzlies #150 

and #7 These cm.imals were ar_;. tive day and night _and re sted only for shortQ 

intervals. They were constant ly moving s but from a gi.ven starting poi nt 

too acutal airline dis tance they travelled in the course of a day or a 

night was not grea to Ove r a dozen measured distances averaged 3 o 7 mile s 

an:i 3 o2 miles for #150 and #7 :respe ctivel yo The irregular course they 

roamed while foraging was, of course 9 much greater.. The maximum air line 

distance travelled in one directio n by these t wo animals was five miles for 

#19J and six miles for #7. 



In contrast to this was the movement patterns of t he males., #76 and #37e 

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

miles and this distance was recorded on at least four different occasionso 

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

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

#37 travelled an airline distance of 19 miles. 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 a bout 5 miles. In doing this.,, however;i 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 qiore prone to 

Although grizzlies were found to remain and forage in wry localized 

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

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

some by other methods.? indicate that these sporadic trips are part of the 

normal pattern of grizzly bear movements o In the fall of the year 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 accumulated by 

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

not defended. Radiotracke d grizzli es mingled and foraged with other bears 

even in the most frequented parts of their range so 

Five ranges involving twelve individual grizzly bears were plotted 

(Fig. 1), but many other grizzlies travelled and foraged fE,rtly or entirely 

within the same area. Each grizzly has a much frequented daytime retreat 



or range nucleus bu t even this i s shared by other grizzlie s , t h ough.? the actual 

bed themselves a r e probably not. 

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

was located through radiotra ckingl,) On vis its here we found ourselves liter­

ally surrounded by grizzlies most of which were jumped at close rangee 

Numerous bed excavations as well as feces reveal e d this to be an area where 

grizzlies concentrated during daylight hours t o s l eep or rest o Yellowstone 

grizzlies appear to be more gregarious than solit ary during the summer monthso 

All the ranges plotted from radio fixes or ooarings embrace both open 

country and timber., Thi s habitat combination appears des irable but the factor 

largely influencing location is the open country habitat ~omposed of grass, 

sagebrush, and forbs o This is a sagebrus h =grass subclimax type4jl Very little 

of this Yellowstone vegetation type is uninhabited by grizzlies !I but t here are 

large stretches of ma t ure t imber3 dominated by the Lodgepole type, where 

grizzlies are seldom found except for short periods or while travellinge 

Plants associated with t he open country provide a more con t inuous, more 

available and more varied source of food than do those plants typical of the 

timber types. The preference, p erhaps need;, of the grizzly for t his open-land 

habitat is evident from the ranges (Figol) o 

These open park=lands have r e sult ed from a combmation of ecological 

factors - fire, grazing ., soil and moisture condition.s o The maintenance of 

these ecological t ypes is to some extent subject to habitat managemente To 

manage the grizzly population in t he future such habitat management may be 

necessarye 

Food Habits and Habitat Preferences 

In the course of tracking grizzly bears we have gathered consider able 

information on their food habits and related habitat pr eferences . This 
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information has been obt ained in two ways--through direct observation of the 

grizzly bear activities while t racking them and indir ectly t hr ough reading the 

signs they leaveo During the fall 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.l' Pinus flexilis)o In the fall of 1963 t heir forag:ing 

habitat, by preference 9 was the open land and particularly the gras s=sedge 

meadows of the stream bottoms(') These areas were populated by field mice 

(Microtus-spp.,) and pocket gophers (Thomomys talpoides) that had attained the 

highest popul ation densities we had yet observed in the Park~ The meadows 

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

grass (Melica spectabilis ) and yampa (Perideridia gairdneri) were heavily 

utilizedo Grizzlies feeding in these meadows were di fficult to locate by 

radioo The valleys were low in relation to surrounding country and this 

tended to alternate or block the signaL This screening effect was largely 

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

white bark pines growo 

Tracking the grizzlies by radio pr ovided us wit h much interest:ing infor= 

mation concerning grizzly predation on high rodent popul ations.., We frequently 

observed them digging up the runways of mice or watched them pounce on the 

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

course of tracking a griz zl y we came across diggings 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 heavily on the unusually 

high populations of field mice and pocket gopoo r s ., The predation pressure 

imposed by the population of grizzlies J combined with that of coyotes and 
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numerous hawks and owls that concentrated in the same habitats , may have had 

a depressing effect on an excessively high population of these rodents o The 

infi ue nee of the rodents on range vegetation was quite noticeable and in some 

locations devastating<> In some s pots it was evident the grizzlies had been 

digging for tubers and, in mos t c as es J> we were able to collect samples of the 

plant foods they were u t ilizing as well as those that were discarded. Though 

this did not reveal new plant foods ut ilized by grizzlies J it did furnish 

information on the extent of use and occasionally individual food preferences o 

Behavior .and Interrelationships 

We have mentioned previously that in tracki ng individual bears informa= 

tion was usually obtained on mo re t han the instrumented animal~ For example.? 

on October 10.1) while tracking #150, we observed a total of thirteen grizzlies 

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

cub she had adoptedo Another family of three included at least one color­

marked yearling.. On October 28.9 we observed a family consisting of an un­

marked sow and yearlings //132:; #133 and //1390 The sow was catching mice for 

her offspringo On anot her occasion.I) whil e tracking #150, we saw #40 and one 

other unidentified grizzl.yc In all;1 we contacted and observed at least 19 

different grizzlies while tracking #1500 Of these 9 6 and possibly 7 were 

color-marked or ear=tagged animals o All. to some extent shared the same range 

and favorite foraging areas used by #150 o 

Prior to instrument ing #150 s he had adopted one of tvJo cubs belonging to 

a sow that had been killedo Another of t hese orphan cubs had been adopted by 

sow #48 ~ who had to cubs of her own as welL I t is very probable that with­

out the use of the r adio =tracking system.~ we coul d not have learned that one 

of these orphan cubs was evidently abandoned by sow #150 after a period of 
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attachment. This may have occurred during t he time that we shot.:, immobilized, 

and instrumented her., Number 48 ~ we learned.s had continued to take care of the 

other orphan cub treating it i n al l respects as though i t were her mmo This 

was particularly interesting informat ion because #48 in previ ous years had 

abandoned two different lit ters of he r own cubs o 

Mention of one of many int eres ting incidents that occurred while track­

ing the instrumented bears seems appropriate in this repor t e On three differ­

ent occasions we were f or ced to climb t r ees due to the close approach of 

grizzlies. None of the animals ac tually attacked but they bec ame alarmed and 

ran directly toward use Once while tracking #150 P we spotted and followed 

another family for a short distance., Thi s was a mother with t hree color ­

marked yearlings., Instead of con t inuing on her course, away from us, she 

turned up a small draw and slowly approached feeding as she came" I had sep­

arated from the rest of the party and was now cornered on a hillside in open 

country at least a quarter of a mile from the nearest t ree. For some time I 

remained motionless in the sagebr ush hoping the bear would alter her courseo 

When she came within 100 yards , I was afraid to move for fear she would detect 

the movement but be unable t o re cognize me as a human. In these circumstances 

she might rush up to investigate. Because of their poor eyesight such behav­

ior is characteristic of the grizzl y when the direction of ·the wind is such 

that they cannot pick up scent o When the gri zz l y family continued to approach, 

I decided I could wait no l onger and so rose s l owly backing up the hillo As I 

moved 9 all four of the gr izzli e s s tood up and in anot her instant would probably 

have rushed toward me out of curi osit y. Once committed, an i nvestigative move 

on the part of a grizzly can qu i ckly develop int? a chargeo Fortunately~ at 

this moment, ·my companions on the hilltop, who had been apprehensively following 



t he course of a c tion 9 shout ed and waved their ar ms o This ha d t hs 

desired effect of causing the grizzlie s to he sitate .I) then t o t a ke off at a 

run away from my pos i tione 

Although t he gri.zzl ies we t r acked by r adi o had summer r anges of varying 

sizes there was no indica t ion t hat t he s e were ever defended ,, Number 40 di d 

not even attempt t o defend a bison car cass l ocated well within her small range., 

An unmarked sow and thr ee yearling s feeding on this c arcas s ke pt #40 at a 

distance even though it was evident she was quit e anxious t o eat o Time and 

again #40 circled timidly and slowl y approached the ot her grizzli es only to 

re t reat when they exhibited slight aggress i ve behavior .. Number 40 was no t able 

t o feed unt,i l the other bears were sa t i s f i e d o Though th:Ls was her range i, she 

had no monopoly o n i t e On anot her occ asion t hi s same bear was observed as 

she rushed at a larger bea r f eedi ng on a di ffe r ent car c as s ,,, The l arger grizzl y 

retreated but soon re t u r ned.si and bo t h bear s fed t oge t her <> Oft en numerous 

animals will .feed simultaneously on a carcas s without f ighting or dominating 

the foodo Though l:Bhav i or var i e s wi t h condit ions and wit h i ndi v i duals i t 

appears that a carcass~ a kill , and even a for aging s po't may sometimes be 

defended but a range or hunting t erritory i s not o 

Grizzlies ac t a s s c avenger s qui ckly disposing of t he car c asses of large 

ungulates inhabiting Yellows t one Par k ., They are fond of c arrion detec ting i t 

wit h their keen noses at co ns i der abl e dis tance s .. I t to ok s ow #150 approxi­

mately 60 hours to loc at e a carca ss l 3/4 mil.e s away from her bedding site .. 

The sow and he r cubs were the f i rs t gr i zzlies to find t his c ar c ass and would 

probably have arrived sooner ha d t he wi nd d irection be en more favorable. 

Numbe r 40 arrived later and exh.ibit ed i nte r es t i ng behavior when s he used her 

shoulder t o move the carc as s s o she could get t o choice por tions of fle s ho 



In tracking #40 and #75 we learned t hat #40 was definitely a timid animal 

as grizzlies go and #75 very aggressive., Even when we jumped f/40 at a distance 

of 40 feet in dense timber , she took off a t a runo Her a e tions with ot her bears 

revealed a timid nat ur e and this behavior trait may t o some extent explain the 

limited nature of this animaP s range over a three-year periodo 

Bear-Man Relationships 

Radiotracking has confirmed t hat grizzlies , in contrast t o black bears , 

tend to avoid areas wher e Park visitors concen trateo It has a l so shmm that 

at times visitors approach close t,o grizzlies and grizzlies close to people 

without the bear w s presence 1::eing known(> \J\Then r es ting ii.vi daytime beds grizzlies 

appear reluctant to leave their r et rea:t,s ., At such times they can be approached 

closely before being jumped or even by-passed by the tracker . Instrumented 

grizzlies have been s een and j umped at distances ranging from 40 feet in timber 

to 600 fee t in open countr y s Fifteen measured jumping di.stances (paced) where 

the grizzlies were seen and where the grizzl ies a l so detected the trackers, 

averaged 176 fee t ~ 

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

circled and tracked us vJhiJ ,e we f ollowed t heir movements with port,able tracking 

receiverso In timber and windfall, difficult for a man t;,o traverse, grizzlies 

have moved ahead o.f the trackers so quietl y that t hey could not be detected 

by earo 

Wherever a grizzly has identif i ed a tracker as a man,9 usually by scent, 

they have taken off at a run,. Griz zlies depend largely on their keen sense 

of smell to l ocate food and detect dangero vvhen wind direction does not favor 

the grizzl y ,?) so that t he human scent is not obtained, t he ani.1:nal may walk 

directly toward a man or even appear to rush at him 9 as ment ioned earlier. 



Exceptions occur . as for exampl e when we were tracking sow #150 and her cubs in9 

the early morningo A ground .fog reduced visibility and t here was little or no 

air movemento At a distance o{ about 200 feet the sow suddenly got our scent 

and bolt ed wit h her cubs" She was apparently unable to de t ermi ne the direction 

of danger and ran direc tly for use When we hastily started up trees she dis= 

covered us and changed he r cour se" At simil ar distances grizzlies have often 

detected movement but, apparently could not make an identification by sighto 

Their reaction is to investigat e and t his appears to be motivated by curiosity 

or prospects of a meal., On such occasions we have had to hurriedly climb trees 

or shout to distract or t ,urn t he animalo This can lead to a dangerous situa= 

tion, as under such conditions, the approach may at the last moment turn into 

a defensive chargeo At least some cases of so=called grizzly a ttacks found in 

the literature were probably nothing more than the rapid.9 yet awesomeJ approach 

of a curious grizzly bent on investigating a situation where its sense of smell 

has been inadequate., In order to smel1 9 see and hear tetter the grizzly often 

rises up on its hind legs and this is s ufficient to nconfirmrn an attacko 

Tracking has confirmed nume:rous other observa t ions i ndicating that the 

grizzly bears u eyesight, is s o poor they usually cannot identify a man at a 

distance beyond two to three hundred fee t .. They can detect movemen t.;1 however.\) 

but if this is slight or s low i t does not cause al.armo Under these same cir= 

cumstances when a shif+ o.f ivind brings t hem the man scent t,hey invariably take 

off a t a run ~ noticeably disturbedo Alerted instrument ed Mimals have retreat ed 

rapidly fo r the first quart er mile and t hem normally slow down or even terminate 

their flighto 

Knowledge of the conditions and situa ions that might lead to man=bear 

encounters is ne cessary for the management of grizzly populations in National. 



Parks and wil dernes s areas ;:, Such informat ion may a l s o be quite imp or t ant t o 

the preser vation of the specie s :in Continent al United St ates e I ncreasing 

visit or use of ar eas inhabi t ed by gr i zzli es make s i t like ly t ha t man=gr izzl y 

encounters will increase ., An attack by a gr i .zzl y c an be disabl ing or fat al 

to the peopl e inv olved as is well documented i n the li.t e r a t ure o Often s uch 

incidents have been di sastrous t o t he griz zl y popula t i on as welJ.. , for us uall y 

more than the offending ani mal i s eli minat ed in an effort to kill the culprito 

I t is conceivabl e that a s er i es of i ncident s coul d r es ul t i n a s eri ous reduc ­

t ion of gri zzlies , per haps , to a poi nt wher e a popul ation could not recovero 

Radiotracking of gri zzl i es is prov:iding da t a t hat c an hel p to prevent 

or minimi ze encount ers of Park visit ors wi t h gr izzl i e s o I t :is r eveal ing the 

daytime re treat s a s well as areas whe re grizzlies are numerous ,,, Some wooded 

areas in Yellowstone ;; par vi.cularl y :; itwoode d islands i, have s o high a dayt ime 

concentrat i on of grizzl.i.es t hat they shoul d be made off bounds to vi s i t or s. 

Radiotracking has confirmed our observations that t he bes t way t o avoid 

grizzlies i s t o le t t hem know t ha t humans a r e aroundt, This can be done by 

taking advantage of the wi nd , -thus 3 arr anging f or them to ge t ma."1 scent () 

Prehibernat ion Behavior .at1d Hiberna -i on Tr eks 

We have discussed s ome :r epres ent a t i ve t ype s of ecological :information 

obtained through bio- t e lemetry me ·t hods o Much int eres t i ng detail has had to 

be omittedo However 5> we woul d l ike t o expand on one e vent t hat dramat i call y 

reveals the possibilit ie s and the practical ity of this r esearch t oolo 

One objecti ve of our r ad:iotrackingp t h ough no t ne cess ari ly the most 

important 5J has been to t r ack a grizzl y 'rear into its Uhi bernat ionr8 deno We 

accomplished t his durin g t he fall of 1963,s) Up t o this time and in the course 

of five years of s tudy we ha d fail ed to locat e a hibernat ion denQ ,During 
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four seasons we had obs erved grizzlies up to wit hin 12 t o 24 hours of the time 

they hibernatedo In every case they went int o hibernat,i on during a snow storm 

leaving no sign of their travel or whereabouts when t he storm h.ad cle aredo 

Though we tracked some vfaually by f ollowi ng their tracks we invariably lost 

them due to falling and drifting snow. Of those obs erved r egularly prior to 

hibernation, none reveal ed any pre-hibernation acti vity t hat would serve as a 

clue to a den sit eo Likewise., none were apparentl y in the close vicinity of 

a den prior to 11 hibernationu and most bears appeared to t ,ravel some dis tance 

in a ntriggering" snow storm to reach what appear ed to be a pre=determined 

hibernation siteo In the fall of 1961 and 1962,11 we instrument ed grizzlies 

with the hope we might track them t o t heir dens o However 9 during these f irst 

two years of effort our radio·tracking system was no t perfected t o the point 

wrere we were abl e to do so o 

By l ate fall of 1963 i t became evi dent that t he only bear we might 

successfully track into hiber nation was #150 ~ i nstrumented October 6 o We 

monitored this sow day and night and found she had a rather limited range in 

the upper end of Hayden Valley . We at tempted t o i ns trument ot her grizzlies 

in the same area but fail ed due to the scarcity of animals following the fall 

dispersal.. In a final effort to increase our chances f or success we instr umen­

ted one other : grizzly, #164., She was trapped and r el eased Oc tober 26 i."1. the 

Old Faithful area 16 miles from the range of #150 in Hayden Valley e This sow 

was located by radio on the 30th of October a few mil es from wher e she had 

been trappedo Aft er this .9 initi al monitoring attempt s t o pick up her pulsed 

signal (62/mino) in this area were unsuccess fuL In the meant ime.? #150 was 

being closely followed.? and her actions and move ments i n t e r preted relative to 

possible upre=hiberna·tion 18 activi t yo We had ent ered November ., snow was on t he 
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ground and temperatures dropping o Condi t ions were such that the next storm 

might put t he griz zlies into hiber nation as had been the cas e in t he p as t o 

We s t ill had no t r e ce ived the signal from #164 and thus did no t know the bear u s 

whereabouts but .? i n t he last mont h of tracking #150, we had l earned enough about 

this animal that we could.? to a cer t ain extent;) predict her moves 0 However , it 

was #164 t hat we tr acke d to her hibernati on den p not //1.50 and her cubs t hat we 

had monitor ed s o closelyo We lost the signal f r om #150 just hours befor e she 

and her cubs hiber nat ed 9 perhaps;; just as #150 entered a den o We were not 

aware of thi s until our last day of tracking but to expl ain and clarify what 

took place we wi ll have to go back a f e w days to November 2~ On thi s morning 

the signals rece i ved at our bas e station and from other locations i ndicated 

that the gri zzly family (#150) was about 9 mile s away and was slowly moving 

sout h and into an area of uppe r Al um Creek where we had not previous l y r ecor ded 

them. In the afternoon we took off on foot and 11 closed inu using our p ort able 

direct ional re ceivers to guide us " While pursuing the source of t he signalJ we 

crossed f r esh tracks in the snow made by the grizzly family G> We f ol l owed the i r 

wanderin g cours e f or a short distance but when the tracks veer ed f r om t he course 

indicated by ou r dir ecti onal r eceiver we l eft themo We continued to nhome i n n 

on the s i.gnaL At 3 ~15 P <>M., we sight e d the sow and her cubs about an e ight h of 

a mil e clis t ant and moving toward us down a game trail which wound through open 

country int erspersed wit h low treeso The wind was f r om the bear to us so we · 

s cr ambled up some nearby l odgepole p i ne s o When a few hundred years away the 

sow obtained our scent and took off at a runo We r e traced our s t eps no t 

wishing to distur b her further& At t his poin t she was two and one- half mil es 

from her usual haunts and might fi.nally ~ we reasone d £) have been movi ng t oward 

her deno Her position was t wo mile s f r om t he i1h ibernat ion fff den we l a t er f ound.9 

but this was no t hers o 
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From base next morning at 6~30 AoM.,, Novembe r 3, we obtained a good 

s ignal (92 pulses per minute) that i.ndicated the grizzly family was still in 

t he same area where we had left them the evening beforeo A con tinual monitor~ 

ing of the signal up until 12 P&Me showed no major movement on t he part of the 

• l o
grlZZ..J...leS o Up t o this time we were apparen ly monitoring #1.50;) although » the 

pulse rate was no t counted and recorded after 6 :,; 30 AeMo A fix made in t he 

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

hibernation deno This was 12 miles southwest of our base s tation ci At the 

time we thought this animal was #150~ but i was undoubtedly #16h that had 

moved in from the Old Faithful area crossing the Con inental DiYide o .At no 

time did we detect t wo signals P therefore we assumed only· one instrumen ted 

grizzly was in the areao Because of this erroneous assumption we fai l ed to 

recognize that we were monitor:ing a different an imal (#164) even though the 

pulse rates were quite di.stinc ti.ve , and cou ld r eadily have been detected had 

we thought -to doub1e=check them(I Had we realized t ha t both bears were in the 

same area .? identification would have been instantaneous., Convinced otherwise .;' 

from all previous evidence we failed t o effectively use our el ec tronic track­

ing tools a 

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

4, we continued to monitor a signal at the base station that. was coming f r om 

t his locationo In the afternoon of the 4th we hi ked toward the headwaters of 

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

pick up a signal (3 miles )o Two to four i nches of snow covered t he ground and 

a light snow storm was in progr ess A f ix from far up this creek placed theo 

instrumented grizzly approximately one=quart er of a mile from ·1,-;rhere we Jaber 

located the deno Evening signals showed no change of location<> From the time 
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of the last recorded signal f rom #150 (12 PoMo J Novo 3 ) up unt il. the evening 

of November 4, we lost the signal f rom #150 but pickf)d up t he pulsed signal of 

#164 without realizing that a switch had occurredo 

On November 5 a t 1:20, 4 z25 and 7 g00 AoMo ,9 signals received a t the base 

indicated that the grizzly had not changed position but was s t ill in the upper 

headwaters of Trout and Al um Cr eeks .9 about 12 airline miles from our baseo 

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

fainter as though the bear might be moving farther away or ge t ting into shelter,\) 

perhaps windfall or deno At 9250 AoMG the signal 1Jecame even fainter and by 

10 ~15 AoMe it had disappearedc;J When this occurred we decided to take off and 

track the grizzly on foo t so t hat we would be i n a posit ion to con t inue foll ow­

ing her if she was travelling t o a dis t ant nhibernation~0 site or we woul d te 

able to locate the den prior to the bear moving ino We r ealized t hat this 

might te the last day we would ha ve to track the grizzl y a s weat her conditions 

at the 8000 to 9000 e l evations were such that she might Hhibernat en at almost 

any time. 

We left our vehicle and s t art ed hiking sout h towar d the Al um=Trout Creek 

Divide where we had first located the bear by radio fixo Throughout the res t 

of the day we followed the signal beari ng,\) hi king t hrough lodgepole timber, and 

windfallo The average snow depth was about four incheso By 2i25 PoMo the sig~ 

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

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

slow for grizzly #150, and that we were actually closing in on #1640 The 

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

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

in the tangle of downed t imbe r . We s t ill had seen no gr izzly ·t r acks or other 



sign.9 but as we continued .9 t he signal came in so f or cibly that t he volume had 

to be t urned complet ely down~ We knew when thi s occurred t hat the instr umente d 

animal could not oo more than s ever a l hundred fe e t away c There were still n o 

t r acks or sign so we carefully l ooked under all l ikel y windfalL, At time s _9 it 

s eemed as though we must be s t anding on l ogs dire c t ly above the bear,, We t ook 

fifteen mi nutes circling~ probi ng and searching the las t one hundred feet of 

our 12 mil e tracking t re k ., Fi nally~ d.01,.ir1 a s l ope and f i f t y feet away~ we saw 

a packed area of snow- discol ore d by traces of eartho This was the den entranceo 

We circ l ed an d appr oached cautiously t o wit hin t wenty feet for photographs e The 

den opening was just large enough t o ac cornmodat e the grizzly and bore back i.nt o 

a steep hillside., A huge tL·rlique t.h r ee-forked l odgepole p:µie gr ew directly over 

the opening and would se r ve as a convenient l andmark f or a re t urn tri po The 

slope had a nor t h aspec t and woul d, n o doubt event ually be covered wit h deep 

s now.. Signs showed that t he grizzl y had be en resting here in front of the den 

openingo Had thi s not been the case 9 we would not have received the morning 

signals a t base 12 miles awayo The grizzly had apparently entered the den t he 

nigh t befor e but ha d been moving in and out " This accounted for the appearance 

oand disap pearanc e of the signal that we had r ece i ved in the morning This bear 

had entered the den duri ng the n i ght when i t was snowing and s o had left no 

tell-tale tracks l eading t-o he r win t er den.. Her move ments since t hen were con­

fined to the immediate vicinity of the ent ranceo This collaborated our t heory 

gleaned from pas t experience t hat the gri zzlies had moved direc t ly to their 

nhite rna ti.on 18 dens du ring snOirif storms ·<> 

In reconstruc t ing the activit y i t appears that grizzly #164 travelled 

rapidly from the Ol d Faithful. area t o the site of her denJJ an airline distance 

of between 1 2 and 15 mil e s SJ per haps double tha on the groundft She was 



definitely in the den area on November 3 a nd remained at or near the cave 

entranc e during the aft -ernoon of the 4 ;ho She r est-ed outside the en t r ance on 

t he night of t he 4t h and during most of the following day (5th)e Not until 

our approac h on the afternoon o.f t he 5th did she go deep i nsi.de the den o At 

no t i me d i d s he observe uso The last signal we received from t his bear was 

p icked up on our re ur n trek when about one=half mile fr om the den o She 

appar ent ,y r e maine d deep wi thin t h e cave and the shiel ding ef fec t of many 

f eet of ear t h preven ted continued reception of t he signal at, a distance o No 

s igna l was received at Base on the 6th and increasing snow depth prevent ed 

furthe r reconnaissanc e by f oot.o Closing roads ne ces si t a t ed evacuat i on of the 

base sta t iono 

Tr acking #164 :into her hibernat,ion den ended a s eason of radiotracking 

t hat .9 even without this achievement, would have been a highly succe s s f ul year o 

I t als o s e r ved to def i n itely es tablish t he val ue and pract,:i calit,y of bio=te le = 

me t ry as an ecological r esearch toolo 

The location of t h is h:ibernation den opens new areas for res earch == 

i1h i berna t ioniw p henomena, caurie s of i nfant mortality and te leme try of physic= 

log ical da t a ., It appe ars quite li.1{:e l y that the t ype of site selected by t h is 

bear may be t ypical of others and» thus ,$) l ead to di s c.overy of additional dens 

wit hout the neoess i t y of trackingo Two former dens that had collapsed were 

found wi t hin thir t y fee of thiB den o I t appears t hat t he grizzlies 9 a s we 

suspec ted,$) use t he s ame dens o. hiber na t ion sites ye ar after ye ar o 

Per haps 9 even members of the same famil y (same mother ) :; r e t ur n to the 

area of their birt h to hiber nat e 1) If this i s so 9 hi be r na t ion sites once 

l oca t ed can be visited and studie d ye a r aft er yearo The location of t hi s den 

was in timber and a t a relativ-ely high al -itude i n relation t o s urrounding 



country. It was ·also far r emoved from r oads and pe ople., It was on a nor t h­

facing slope where snow will lie deep .. Th e den had definite l y been excavated 

by the bear. It was not a natural or even p ar tly natural cavity& Be cause we 

had not come across a c ave of t his kind in our work , we had suspected that 

some Yellowstone grizzlies mi ght we l l spe nd t he winte r i n a windfa l l or in 

tangled mats of timberli ne ve ge tation " The fact that i n the pas t they had 

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

that they could not do mu ch in the way of preparation, in f act, mi ght sleep 

wherever the final big storm c augh t the m. I t appears that this pos s ibility 

can now be pretty well ruled out~ On the other hand, we obser ved grizzlies 

regularly right up until t he final s t or m and had followed their t r a cks in the 

storm only to eventually l ose t he m., This i ndic a ted that the grizz lies took 

of f and headed for predetermined destinati ons. The behavior of #164 and the 

prepared den indicate that t his is pr obably wha t usually happens. This par­

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

area from a distance entering t he c.ave itself during the s now storm. The 

location of the den was such that, h ad we kno1rm i t was within a squar e mile 

area, we most likely could not have found it even if we had searche d the 

re gion with a team of men.. To ha ve l ocated a den of th is kind belonging to 

a particular bear would be almost i mpossible usin g standar d field obs ervation 

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

accomplished without the use of radio or some similar t ype of tracking method. 

Tracking #164 into hibernation has to some e xtent verified some of our 

observations over the years. 

It app ears that a snow storm definitely triggers hibernation tho ugh 

there may be other factor s invol ved () 



Most of all of the grizzlies in a given area where weather and tempera­

ture conditions are the same go int o hibernation a t about the same time even 

though other factors affecting them may varyo Though widely separated ~ it 

would ap pear that they all s ense i n some way that this is the time to go into 

the deep sleep of wint ero 

The bears go into hibernation during a snowstorm and this serves to 

cover their trails., Following the nhibernation storm1n the re are no t r acks 

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

The grizzlies, a t least t he mature onesp travel to definite sites to 

hibernate. These may be a considerabl e distance from their late fall foraging 

areas. It may even be that ver y few bears remain cl ose t o their dens prior t o 

the final trek. 

There seems to be littl e preparat ion of a hibernat ion si.te i n the days 

and weeks just preceding hibe:rnationo It will te interesting to determine 

just when the dens are excavatedo 

There is some evidence that a family, that is ~ the various litters from 

a single sow tend to return to the area of their birth to hibernate. If ,so, 

we may find that there are areas where grizzlies concentrate to hibernate o 

It appears that some grizzlies hibernat e at least two or more winters 

in the same den or in a new den in the same area (we have definit e evidence of 

t hi s from tagge d black bears) " If a typical hibernation sit e can te det ermined 

by isolating criteria it should be possible to predict suitable locations and 

then locate dens with search partieso 

IMPROVED TECHNICS AND EQUIPMENT ADVANCES 

In 1963 Philco engineers stepped up the transmitter output t o 200 

milliwatts and switched over to a welded module construction t e c1Lniqueo The 
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entire module was then potted in polyeure t hane f oam for me charii cal support and 

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

of components on an L=shaped aluminum chassisc One t emperat ure sensitive trans­

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

temperature dependent pulse frequencyo This transmitt er can be used to tele­

meter temperature conditions in the neck region 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 experiencee All portable receivers were modified by the addit ion of a 

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

to the receiver with a UHF type connect or 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 Unitso This made our tracking 

system fully transistori.zedj battery operated and eliminated t he general 

coverage receivers that required critical tuning" The transmitter portions of 

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

to permit voice communication between tracking units. Citizen Band trans­

ceivers had previously been used for this purposeo With the loop antennas 

alone it was often difficult to det ermine signal sour ce as the equal+Y sensi ­

tive lobes result in a 180 degree ambiguityo To overcome this difficulty a 

whip sense antenna was added to suppress one l obe of the loop antenna pattern«> 

When the sense antenna is activated by a push button.9 it provides lJdb sup­

pression of the reverse lobe and 3db enhancement of the forward lobe~ giving 

a 16db front-to-back ratio. In practice this proved very effec t ive in locating 

instrumented grizzlieso 



It had become evident that .? under certain condi t i ons JJ the ability t o 

locate and track from the a~r would be a tremendous advantage a We expe rimented 

usmg a loop antenna attached to thew ing strut of a plane and connected to the 

receiver by cableo Earphones were plugged into the receiver t o cu t ou t plane 

noise" A signal from a test tra,nsmitter of the ·type used on t he grizzlies was 

picked up a distance of f i ve miles f rom a fixed-wing planei> The signal f r om 

grizzly #150 was picked up sever al. miles away by plane 5> the sow and her cubs 

located and then a ctually s potted from the air e The positions of g rizzlies 

#7 1 #75 and #76 were all pinpointe d from a helicopt er " An outs ide loop was 

not used and signal reception faded out a t distance s greater t han 1 to l½ mileso 

All grizzlies were located very close to fi:xes obtained on the g round o 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 J OO feet 

in the exact area pinpointed from t he helicoptero Lat e in the f all attempts 

were made to locat e #7 and /176 from the air us ing a fixed=wing plane o This 

was unsuccessful but by this time t he signal from one animal was quite weak 

and the signal from the ot her e ither weak or deado 

We have built and experimented wit h sensing devices or transducers for 

pulsing transmitters that will t el emeter various types of environment al datao 

We have successfully gathered information on temperature and light intensity, ., 

and have reached a point where this method of data gathering is being incorpor­

ated into our ecological study & I n addition we have experi mented with audio­

amplifiers attached to our tracking t ransmitters and this Jooks promising for 

work on behavioral phases of the studyo 

Work was continued toward improving i nstrument ation me t hodsj waterproof­

ing and preparation and r eplacemen"t of battery packs., Considerable progress 

was made but this is s ·til.l an a r ea of endeavor where addit ional work is needed 

to obtain optimum r esults, 1::ett er p er f ormance and gre ater efficien cy o 
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A cow elk was instrument ed in the Lamar Vall ey of Yellowstone National 

Park and t racked on its wint er range for 5Li days with mobile and portable 

equipment., Temperature was frequently below 0°F., 

COOPERATION AND COLLABORATION 

Cooperati ng and support ing agencie s incl ude t he National Geographic 

Society, National Science Foundat ion (G=17502)J Philco Corporation, National 

Park Service, UoS. Fish and Wildlife Ser vice .? Boone and Crockett Club;) New 

York Zoological Society~ Wildlife Management Institute , Environmenta l Research 

Insti t ute and t he Yellowstone Park Companyo 

The project has been administered joint ly by Frank Co Craighead.I> JrQ;i and 

John J. Craighead of the Environmental Research Ins titu.te • and t he Montana Coop~ 

erative Wildlife Research Unit respectively., Buildings and utilities i n Yellow­

stone National Park have been furnished by the Yellowstone Park Company ., 

Research team col.laborators i nclude Frank Ca Craighead, Jr 0, John J., 

Craighead, Joel Varney , Phil.co Corporation, Maurice Hornocker ~ Montana Coopera­

tive Wildlife Research Unit and Hoke Francisc us .9 (W3 ELV) Carlisl e J PaQ 

The tracking equipment has been designed and provided by Philco Cor pora~ 

tion under the direction of Dick Davies 1 Joel Varney has been :in charge of 

design and construc tion~ Hoke Franciscus has given advice and has constructed 

transmitters fo r telemetering envi.:'onmental dat a.1> audio ampl :ifiers and other 

equipment . Maurice Hornocker has participated as field biologisto 

CONCLUSIONS AND FUTURE WORK 

The radiotracking system has proven itself to be a practical and valuable 

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

cerning the grizzly bear that we had been unable to ge t in the past using con­

ventional methods. We have now r eached a stage where it is possible to determine 



what speci f i c infor mation is needed even r elati,ve t o a certain .bear or 

family, and then instrument animals s o a s to obtain t he desir ed information.., 

Future radiotracking work wit h t he grizzly will be clirect ed t oward 

seeking informa t i on relative to cer tain key ani mals e For example .9 t he domi­

nant bear in the grizzly he irachy will be i nstrumen t ed., We will slowly phase 

into the telemeter i ng of physi.ologica1 data f rom f ree roaming animals o We 

will star t conser vat i vely and work wit h t empera ur e transmission and EKG Us ., 

Emphasis will be placed on ext ernal a t tachment of both s ensors and trans­

mitters .., A r evi ew of the lit erature i ndica t e s that this has not been done 

with free roaming ani .mals at a distance and under wild conditions o . 

There are many areas in e cological r e s earch where the application of 

bio-telemetry can provide unusual results ., We p l an to gradually apply our 

system to other t ypes of s t udies and t o the sol u t i on of problems th a t l end 

themselves to thi s t echnique.., One ende avor will b e to gather needed i nforma­

tion on the mi gr a t i on pa t t ern and s umme r dis t ribution of the northern Yel low­

stone elk he r d., Such dat a is basic to a full understanding of elk e cology and 

greatl y ne eded fo r managerre nt purposes ~ 
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The resear~h described in this report has 

been conducted in Yellowstone National Park under a 

cooperative agreement with the National Park Service. 

The principal investigators have administered the 

project and executed the research through the Montana 
1 

Cooperative Wildlife Research Unit and the Environ-

mental Research Institute. The developme~t and re­

finement of electronic equipment has been done by 

Joel Varney of Philco Corporation. Research Assist­

ants were Henry Mccutchen and Merlin Shoesmith. 

1 The U. S. Fish and Wildlife Service, University of 
Montana, Montana State Fish and Game Department 
and the Wildlife Management Institute cooperating. 
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INTRODUCTION 

The principal investigators, working with electronic engineers, 

developed a radiotracking system that proved effective for locating instru­

mented grizzly bears (Ursus arctos horribilis) and studying their movements 

and social b~havior. The system capability was then expf).nded for telemeter­

ing physiological information such as body temperature and heart beat. This 

was accomplished under NSF grant GB-2672 and grants from the National Geo­

graphic Society. 

Under NSF grant GB-2672 for 1965 and 1966 and AEC grant AT(45-1)-

1929, we have applied radiotr.acking equipment and techniques to the study 

of elk (Cervus canadensis) and other large western mammals in the Yellow­

stone National Park-Jackson Hole area. The objectives of this investigation 

are threefold: 

1. To further perfect, develop, and test a portable radiotrack­

ing and telemetering system for big game animals. 

2. To instrument free-roaming elk and other large mammals in 

order to improve and perfect field data gathering techniques 

and procedures utilizing electronic equipment. 

3. To obtain certain ecological information from instrumented 

free-roaming elk and bear. 

DEVELOPMENT AND TESTING OF ELECTRONIC EQUIPMENT 

During the 1967-68 contract year emphasis was on development and 

testing of equipment for automatically recording telemetered informat fo n 

from wild, free-roaming animals. Three automatic recording systems were 

developed and tested. 

These were: 

1. Equipment designed for forty-~ight hour continuous recording 

on tape. Automatic recording was 1 minute in every 15. Radio 



signals were received through our standard tracking receiver 

on a frequency of 32.02 me. The taped information was sum­

med and printed out by a totalizer. 

2. A totalizer with direct printout and continuous recording of 

the information signal (for example-body temperature). This 

equipment totalized a.nd printed out· every 5 minutes. 

3. Record1ng equipment with demodulator an.d battery operated 

Rustrak recorder, (Plates 1 and 2). 

All of the above equipment is portable, battery-operated and de­

signed for cold weather operation. Tests were conducted on elk, black bear 

and humans. 

New transmitters that were developed and tested for use with the auto­

matic recording equipment consisted of: 

1. A two channel body temperature transmitter for measuring body 

temperature simultaneously at different depths (4 cm and 7 cm) 

in the animals body. Resulting temperatures can be correlated 

with animal behavior and activity (Plate 5). 

2. An ambient temperature transmitter for use in correlating 

animal behavior and changes in body temperature with fluc­

tuations , in ambient temperature conditions. 

3.· An accelerometer transmitter for detecting and measuring 

changes in animal activity such as sleeping, walking, run:­

ning and feeding. 

4. An improved extended-life transmitter that has an operational 

life of approximately one yea:r:. These newly des-igned trans·~ 

mitters were field tested on elk and grizzly bears. 

A multiplex box was used to switch alternately between inputs 

allowing sequential sampling from the various transmitters. 
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TEST RESULTS 

Ambient Temperature Recording: 

Range tests and calibration checks were made with a temperature~ 

dependent pulse rate transmitter designed for telemetering ambient temper­

atures between -40° and +40° C (Plates 1 and 2). The received signal is 

converted to a DC voltage by a pulse rate converter and displayed on a 

chart recorder. Temperature information is obtained from the pulse rate 

with a calibration chart. 

Results of the range tests are shown in Figure 1. The trans­

mitter was placed at the numbered locations shown on the sketch :map with 

the receiver and quad antenna located at the bunkhouse. Signals of suffi­

cient strength for good automatic recording were obtained at locations 1, 

2, and 3. The range at location 3 is 0.9 miles. Weaker signals were ob­

tained from 1ocations 4 and 5, primarily because of terrain shielding 

effects. 

An overnight recording was :made with automatic transmitter re­

cording equipment. The receiver and pulse rate converter were switched on 

with a timer for 6 minute periods at 24 minute intervals to enable battery 

operation for long :periods. A time :marker was al.so used to check the speed 

regulation of the battery-operated pharti/recorder. · , The ,1resulting ,recording 

is shown in Fi'.gure 2. The sky was overcast and the temperature was nearly 

constant at -11° Call night. 

Body Temperature Recording: 

An attempt was made to telemeter body temperature during winter 

from a free-roaming elk but the experiment failed and there was insuffici­

ent time to repeat. As a- substitute, range tests and skin temperature 

measu.rements on human subjects were made with a body temperature telemetry 

system. The system consists of a pulse modulated transmitter whose duty 

cycle is controlled by the temperature of two thermistors mounted in a 
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probe, and battery-operated portable receiving and recording equipmento 

The probe is intended to measure body temperat_ure at depths of 4 cm. and 

7 :cm. The thermistors at these depths are sampled alternately :for 25 

seconds and 15 seconds, respectively. If the thermistors are at dif:ferent 

temperatures, two traces result on the chart recordero 

For use with human subjects, the probe was taped to the skin 

rather than implanted or insertedo Typical recordings obtained are shown 

in Figure 3. 

For subject No. 1, the probe was held in the armpit and record-

ings were made while the subject went about various activities which are 

noted on the recording .. The probe was taped on the abdomen of subject No .. 2, 

and the skin temperatures were measured :from 7:30 PoM.. until early the 

following morning. 

We concluded from tests conducted with the Rustrak recorder 

(Plates 1 and 2) that we were not obtaining the maximum distance possible 

with this system.. We also encountered some problems in the multiplexer 

box which switches between :four inputs .. This equipment is being modified 

as a result of the field performance tests.. More testing is being done to 

perfect the automatic recording equipment. The Rustrak recording with the 

multiplex switching between inputs (Plates 1 and 2) appears to best fit our 

requirements for gathering information on 24 hour body temperature patterns 

under winter conditionso The tape recording system provided the best range 

but the totalizer in this system is not su:fficiently receptive to change in 

signal strength to permit accurate totalizing of signals of changing in­

tensity. 

The battery-operated totalizing printer with direct input has 

less range than the other systems but greater sensitivity so that it can 

be used to record numerous types o:f desired in:formation at short range. It 

proved to be well suited for recording signals from our ambient temperature 
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transmitters and from the accelerometer transmittero The pulse rate con­

verter with visual display of pulses per minute proved to be an accurate 

and valuable tool f or monitoring the transmission of ambient and body temp­

erature datao This provides an on-the-spot evaluation of received data 

and equipment performance. Information obtained from the field testing 

has aided in evaluating three different approaches to automatically re­

cording data in the field and the information obtained will be used to 

modify and redesign future equipment. Elnphasis is being placed on the 

development of lightweight portable equipment. Schematics and details 

of equipment construction are presented in the report "Summary of Bio­

telemetry Equip~ent Work, 1967 Season? (see enclosure)~ 

SOME RESULTS OBTAINED FROM INSTRUMENTED ANIMALS 

Radiotracking of grizzly bears and elk continued through the 1967 

field season. Four grizzlies and two black bears were instrumented and data 

gathered on daily- movements, home ranges, centers of activity, : prehibernation 

behavior and denning. 

GRIZZLY BEAR 

One female grizz1y was instrumented in an attempt to determine 

the period of developmental arrest from conception to implantationo De­

layed implantation has been conclusively demonstrated in the grizzly bear 

(Craighead, Hornock~r and Craighead, in press) but the length of the delay 

period is unknown. (See report, 11Reproductive Biology of Young-Age Female 

Grizzly Bears, 1968~). 

Some animals were instrumented in order to test newly developed 

equipment and others were instrumented in order to gather biological data. 

Table 1 summarizes the radio-location data for four grizzlies 

and Table 2 presents data on the size of their ranges. Female No. 40 

(Plate 3) has been instrumented for seven consecutive years and the size 

of her home range and her centers of activi ty within her home range have 
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been accurately determined and thoroughly described. Four of her winter 

dens have been located by the use of radio and this information is pre­

sented in report, uGrizzly Bear Prehibernation and Denning Activities as 

Determined by Radiotracking", Craighead, F.. C.. and John J .. Craighead, 1968 .. 

Information on home and seasonal ranges and daily, seasonal and migratory 

movements of 40 . grizzlies radiotracked during a seven year peri od will be 

presented in a report, "Home Ranges and Movements of Instrumented Grizzly 

Bears u .. 

During 1967 home ranges were determined for fema1es No .. 187 and 

101, Table 2, Figure 4.. Number 187 was a 4½-year- old female known to have 

mated and thought to be pregnant .. Her prehibernation movements were closely 

monitored. She made two treks to her den before finally returning to 

hibernate .. Female 101 had 1 yearling and two adopted ones .. Throughout 

the summer they travelled, slept and foraged together, and were apparently 

inseparable .. Both of the adopted yearlings nursed the female .. The fe-

male, however, hibernated with only her single offspring; the two adopted 

yearlings denned within the home range of their mother (Sow No .. 40) but 

their den or dens were not located.. 

We disturbed No .. 101 at her den while tracking her; she abandoned 

the den and then selected a new site and dug another den within a period 

of about a week.. Her activities during this time were closely monitored 

by radio .. Details of the behavior and movements of females No .. 187 and 

101 will be reported in greater detail in future reports .. 

The foraging habits of No.. 40 and No.. 188 were studied by radio­

tracking these bears and making visual observations in the field., Plate 

4 shows female No .. 40 at an elk kill.. Kills are initially defended but 

eventually cormnunally sharedo The feeding habits of grizzly bears have 

been compiled over a nine year period and will be the subject of another 

report. 
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BLACK BEAR 

Two black bears were instrumented during 1967 to determine move­

ments and rangeso Bear No .. 1 had also been instrumented the previous year. 

Locating data are presented in Table 3o 

On September 19, 1966, a young adult male biack bear (Noo 1) was 

instrumented with an extended-life transmitter and tagged with a color­

marker, at Canyon Village .. This instrumentation was a preliminary attempt 

to test the radiotracking system on this species and to obtain data on 

movement and homing behavioro On September 23, 1966 the bear was retrapped 

at Canyon Village by National Park Service Rangers and released at Hayden 

Valley 7. airline miles to the south of Canyon,, On September 30 the bear 

was located in a denning area near Lake, approximately 15 miles south of 

Canyon. The bear remained in this area moving in and out of its den.. The 

signal from the bear was monitored throughout·; Octobero The last signal 

was obtained on October 29 when the bear final]ydenned for the winter .. 

The following summer black bear No .. 1 was seen at Tower and on 

August 3, 1967 the b<;;ar was immobilized and the radio-collar removed. The 

distance from Lake to Tower is 25 airline miles .. On September 12, 1967 

the bear was trapped at Canyon Village 10 airline miles south of Tower . 

and again was instrumented with an extended-life transmittero The bear 

remained in the Canyon area until September 17 after which the signal was 

lost. On September 25 the signal was located near Lake in the same area 

where this bear had denned the previous year. A final signal was picked 

up on October 2 . and the bear denned after this date. 

Several featu,res of this bear's movements are of interest. The 

distance the bear moved from one extreme of its range to the other ·was 

25 airline miles. In making this movement, the bear crossed Dunraven Pass 

and negotiated other rugged mountain terrain. Timing of JllOVements for 

both years shows a high degree of correlation.. The bear denned in the 
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same area both years. No defense of a home range was observedo The bear 

entered the home ranges of other black bears and at times foraged jointly 

with these bears. We obtained no evidence that the black bear in Yellow­

stone is territorial. 

Black Bear No. 3 was trapped November 20, 1967 at Mammoth as it 

was preparing to den. It was instrumented with a radio and released in 

the Old Faithful area approximately 25 airline miles away on November 21. 

From November 21 to November 29 this bear wandered in the vicin­

ity,, of the release site making no attempt to home to the site of capture. 

i~e animal was monitored by radio and visually tracked in about 10 inches 

of snow. Between November 21 and November 29, the bear located a rocky 

cliff with numerous natural caves. Tracks showed that the bear traversed 

the area back and forth entering and leaving caves. It seemed certain 

that the bear was seeking a winter den site. We lost the radio signal 

in this area on November 29 and presumed the bear had denned since no 

tracks leaving the area were located: nor was the signal picked up after 

that date. 

It is of interest that black bears released in a similar manner 

during the smmner months normally home to the area of capture. Onset of 

lethargy :presumably drove b3ear No. 3 to ''hi.bernateu near the release site. 

POLAR BEAR 

Inquiry from biological researchers concerning application of 

our radiotracking system for big game ani+na,ls has increased steadily. 

Some of the inquiries from scientists working in foreign countries have 

been submitted to the Division of Biology and Medic;i.ne, .Atomic Energy 

Commission for comment and review. Specific requests for help have come 

from Dr. Charles Jonkel, Canadian Wildlife Service; Jack Lentfer,Alaska 

State Fish and Game Department; and Thor larson, Norwegian Polar Insti­

tute, Norway. These biologists are conducting research programs on the 

https://Medic;i.ne
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polar bear (Ursus maritimus) but do not have access to biotelemetry equip­

ment or to researchers experienced in the development and use of such equip­

ment. At the invitation of Dr. Charles Jonkel of the Canadian Wildlife 

Service, we made a trip to Hudson Bay in September, 1967, to con-fer on 

the feasibility of utilizing our electronic equipment on the polar bear. 

At <1hurchill we met and conferred with Dr$ Albert W. Erickson, 

University of Minnesota, Dr. Vagn Flyger) University of Maryland, and Thor 

Larson, Norwegian Polar Institute, University of Oslo, Norway. 

Funding was provided by the U. S.. ;Bureau of Sport Fisheries and 

Wildlife, the Canadian Wildlife Service and the Environmental Research In~ 

stitute. Our objectives were to familiarize ourselves with the polar bear 

environment and field research conditions in order to assist and advise 

our colleagues and to demonstrate in the field the use o:f our equipment .. 

We were prepared to instrument and track two polar bears and to leave the 

equipment with Dr. Jonkel. The equipment consisted of two transmitters, 

two receivers, a quad antenna and other items of gear. 

The Canadian researchers were unsuccessful in capturing polar 

bean3 during our stay and so we were unable to instrument any animals. How­

ever, we demonstrated the use of our equipment to the biologists present 

and tested it thoroughly under arctic-tundra conditions. Tests showed the 

equipment would be effective. From the informal .conferences and field 

testing, we concluded that we could contribute substantially to the Inter­

national Program of Polar Bear Rese~rch by providing the researchers with 

minimal equipment needs and "on-the-spot" aid in assembling and utilizing 

our oiotelemetry system~ There was unanimous agreement that this approach 

would be far superior to independent development and experimentation by 

individual researchers in the field of biotelemetry. Programs in Alaska, 

Canada and Norway could be initiated much faster, at far less expense and 

with much less work and frustration if the polar bear researchers collld 
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use a perfected radiotraqking system and have competent 'field instruction 

and consultation during the initial stages of their programs. 

Similar requests for aid in biotelemetry have come from Dr. Hugh 

Lamprey, Serengeti Research Institute; Dr. G. Schaller, Arusha , ~anzania; 

Dr. V. Sokolov, Academy of Science, Moscow, USSR; and K. S . Dharmakumarsinhji, 

Vice Chainri.an for Wildlife, Bombay, India, Numerous requests have been re­

ceived from U. S. bioiogists, including Dr. Maurice Hornocker, University 

of Idaho, who is working on the cougar (Felis concolor) and Dr. Richard 

Taber, University of Montan~, working on mule deer (0docoileus hemionus) 

and the bighorn sheep (0vi$ canadensis). 

ELK 

Several elk were instrumented to test equipment and to experi­

ment with types of data that could be obtained. Merlin Shoesmith, graduate 

student, University of Montana, instrumented two elk with extended-life 

transmitters in order to: 

1) determine the movements and distribution of Mirror Plateau 

elk on the winter range with respect to altitudinal and 

feeding exposure situtations and 

2) to measure the degree of individual exchange and association 

among elk bands. 

A marked Mirror Plateau cow (60-183) was instrumented on January 

20 , 1968 . and was tracked on the winter and spring range through May 21. 

Analysis of the radio-tracking is not complete. However, data included 

here illustrates some specific types of information that can be acquired 

by radio-trac~ing. 

Table 4 summarizes the monthly movement and habitat exposure of 

an instrumented cow on winter and spring range . During February, cow 

60-183 moved 11.65 airline miles through deep snow. Near the end of 

https://Chainri.an
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February, this cow moved from north Specimen Ridge to the Hellroari:ng Patrol 

Cabin (8 airline miles). The 10-mile total for April (Table 4) represents 

longer da i ly foraging movements as spring ''green.l.up'' began. 

There was a general shift from predominant use of northern expo­

sures to pouthern exposures about Ma~ch 1 (Table 4, Figure 5). The instru­

mented cow was tracked as she crossed from Specimen Ridge to Hellroaring 

Slopes. (See intersection, Figure 5). Increased use of southern exposures 

during April and May is correlated with commencement of "green.:.up''. 

Table 5 and Figure 6 illustrate the movement of 60-183 with re­

spect to elevation. There was a general decline in montbly altitudinal 

movement and mean elevation from winter to spring range .. The increase i n 

mean elevation from April to May represents a movement to higher slopes 

as new grass appeared. 

Individual exchange occurred daily among elk bands on the spr i ng 

range as indicated by :.-iiiarked elk (Figure 7). All elk bands shown here 

were located within a one-square-mile area where most of the color-marked 

cows calved 1-2 weeks later. Cow 60-183 remained in a relatively large 

elk group from May 18 to May 20. The group consisted of about 50% of the 

same marked individuals during thi s period of time. Prior to instrumenting 

elk 60-183, she had been observed in association with a large number of 

color...marked Mirror Plateau and non-Mirror Plateau elk during a three-year 

period (Table 6, Figure 8). Frequency of occurrence of these associations 

over a period of three years showsthat a high percentage of them (80% and 

74%) were one-time associations. Ninety-six percent of the marked Mirror 

and non-Mirror Plateau elk that associated with 60-183 were observed -with 

her only twice. These data show a low degree of associat i on between indi­

vidual elk (excluding family units) and suggest highly developed individual 

behavior traits. Frequency of occurrence of associations between cow elk 

60-183 when instrumented from January 20 to May 21, 1968, supported the 

https://green.:.up
https://green.l.up
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association patterns obtained by observing marked elk, that is frequent one­

and two-time associations with other elk, but infrequent multi-associations 

with other elk. Elk apparently do not form close and lasting associations 

with members of their own or other bands except in the case of cows with 

calves or cows with bulls during the breeding season. 

During June, 1968, a cow elk was instrumented with a motion­

sensing transmitter. She was tracked and visually observed during numer-

ous- 24-hour periods. The accelerometer readings were correlated with activ­

ity,' visually observed in order to determine types of movement and activity 

that could be detected with the motion-sensing transmitter. Feeding, bed­

ding, walking and running . could be clearly differentiated as well as more 

subtle -movements. Considerable progress was made in automatically record­

ing types of movements at distances of a mile or more. 

Nythemeral body temperature readings were automatically recorded 

from a free-roaming elk at 4 and 7 cm depths. Work on this project will 

continue through the summer of 1968. 



Table 1 

GRIZZLY BEAR RADIO-LOCATING DATA - 1967 

Bear 
No . 

Number of 
Days Radio 
Operating 

No . of Days 
Attempted 
To Locate 
By Radio 

No. of Days 
No Attempts 
To Locate 
By Radio 

No. of Days 
Successful 
In Locating 

Percent Days No. of Days 
Successful from Visual Sightings 
Attempts made Attempted with 
To Locate Aid of Signal 

No. of Days 
That Visual 
Sightings 
Were Made 

Percent of 
Sightings 
Successful 
from Attemp t s 
Made 

40 16 14 2 13 93 1 0 0 

101 49 38 11 36 95 16 12 75 
I 

I--' 
~ 
I 

187 65 59 6 54 92 9 7 78 

188 15 13 2 13 100 0 0 0 

Totals 145 124 21 116 94,% 26 19 72% 



Table 2 

GRIZZLY BEAR RANGES DETERMINED BY RADIO 
1967 

Animal Number of 
Bear Tracking Days Located 
No. Tracking Dat es Days Or Sighted 

188 8/22 - 8/26 

9/5 - 9/14 15 13 

40 9/11 - 9/26 16 13 

187 9/4 - 11/7 65 54 

101 9/6 - 9/28 

10/19 - 11/13 49 36 

TRACKING 

Area of 
Range in 
Square 
Miles Remarks 

6.7 

11.1 

39.8 

43.1 

Lone three-year 
old male I 

f---1 
lJl 
I 

Lone Sow 
(Pregnant) 

Lone Sow 
(Pregnant) 

Sow with yearli.ngs 



Table 3 

BLACK BEAR RADIO-LOCATING DATA - 1966-1967 

Percent Percent 
Days Sue- of Sight-

No . of cessful No. of Days ings Sue-
No. of Days Days No f rom Visual Sight- No. of Days cessful 

No. of Attempted Attempts No. of Days Attempts ings Attempted That Visual From 
Days Radio To Locate To Locate Successful Made to with Aid of Sightings Attempts 

Bear No. Operating By Radio By Radio In Locating Locate Signal Were Made Made 

I 

1 (1966) 41 18 23 12 67% 0 0 0 0\ 
~ 

I 

1 (1967) 21 8 13 6 75% 0 0 0 

3 (1967) 9 6 3 6 100% 4 1 25% 
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Table 4, General movement and location of instrumented cow 60-183 on winter 
and spring range. 

Total Slope Aspect at Location Site 
Month* Movementff NE N NW w SW s SE E 

January 8.35 4 3 32 0 0 0 0 0 

February 11.65 3 9 2 1 5 1 0 0 

March 6.15 0 0 0 1 1 8 5 0 

April 10.00 0 1 0 4 8 1 0 0 

May 8.20 0 0 0 0 4 4 0 0 

*Duration of radio location was January 20 through May 21. 
~x- Airline Miles. 

Table 5. Movement of instrumented cow 60-183 with respect to elevation. 

Vertical Change Mean 
Month in Elevation Elevation 

January 1500 7478 

February 1600 7012 

March 800 6221 

April 500 6214 

M9.y 400 6650 

Table 6. Frequency of _association of instrumented cow 60-183 with ma.rked 
Mirror and non-Mirror Plateau elk. 

Number of Times 
Observed with Total Marked Percent Total Mirror Percent 
60-183 Elk Observed of Total Elk Observed of Total 

1 147 80 45 74 
2 30 16 13 22 
3 4 3 l 1 
4 2 1 1 1 
5 0 0 0 0 
6 1 1 l 
7 0 0 0 0 
8 1 1 1 

Total 185 100 62 100 
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Figure 7. Individual exchange among elk bands from May 18 to May 20, 1968. 
Each circle represents one elk band with the pendant numbers of 
the marked elk involved in exchange. Group size and the number 
of marked elk in each band, respectively, are indicated in 
parentheses. 
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Plate l 
Battery-operated portable receiving and recording equipment. 

Plate 2 
Automatic transmit ter recording equipment showing Eustrak recorder, 
multiplexer box and directional receiver. 



Plate 3 
Female No. 40 has been instrumented for seven consecutive years. 
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Plate 4 
Instrumented Female and Cubs on an Elk carcass. 

Plate 5 
Inserting temperature probes. Elk is immobilized with phencyclidine 
hydrocluoride. 
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