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Abstract:
In 1979 and 1980 I conducted a study on the activity patterns of free-ranging grizzly bears (Ursus
arctos horribilis) equipped with motion sensitive radio-transmitters in the Yellowstone ecosystem.

Data included general observations on behavior, reproductive behavior, predation and the use of
parrion. A least squares analysis of variance procedure was used to study the relative importance
between activity and time of day, time of year, individuality among bears, lunar phase, reproductive
state, and four weather related factors. These explained a significant portion of the variation in activity.
The level and probability of activity indicated that bears were least active shortly before denning or
after emergence and were most active during the breeding season months. During the spring grizzlies
were crepuscular and more diurnal than during the summer. In the summer they were nocturnal with
crepuscular activity peaks while fall activity was mainly, during the crepuscular period at sunset with
some nocturnal activity. Grizzly-human encounters could possibly be lowered if hikers avoided dense
timber and restricted summer travel to the hours between 1030 and 1800. One grizzly had reversed or
diurnal activity patterns. Published black bear studies indicate that their activity patterns are the reverse
of grizzlies. This reversal affords a possible species niche separation by time territory. The major
factors believed to affect activity patterns were intraspecific and interspecific social dominance,
temperature regulation, seclusion from human disturbance, food habits and availability. It appears that
predation by grizzlies on large ungulates in the Yellowstone ecosystem has been underrated and that a
real behavioral difference between this and populations in other study areas may exist. All of the study
bears used carrion and three preyed on elk. Grizzlies typically dragged carcasses to sites within the
timber, covered them with soil, and bedded within 50 meters. The ability to travel over snowpack was
estimated to be five times greater for grizzlies than for large ungulates. Breeding activity was observed
once and one pairbond between "mates" lasted two months. Four instances of tree climbing were
noted.
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ABSTRACT

In 1979 and 1980 I conducted a study on the activity patterns of
free-ranging grizzly bears (Ursus arctos horribilis) equipped with
motion sensitive radio-transmitters in the.Yellowstone ecosystem.

Data included general observations on behavior, reproductive behavior,
predation and the use of garrion. A least squares analysis of vari-
ance procedure was used to study the relative importance between acti-
vity and time of day, time of year, individuality among bears, lunar
phase, reproductive state, and four weather related factors. . These
explained a significant portion of the variation in activity. The
level and probability of activity indicated that bears were least
active shortly before denning or after emergence and were most active
during the breeding season months. During the spring grizzlies were
crepuscular and more diurnal than during the summer. In the summer
they were nocturnal with crepuscular activity peaks while fall acti-
vity was mainly during the crepuscular period at sunset with some
nocturnal activity. Grizzly-human encounters could possibly be
lowered if hikers avoided demse timber and restricted summer travel
to: the hours between 1030 and 1800. One grizzly had reversed or
diurnal activity patterns. Published black bear studies indicate
that their activity patterns are the reverse of grizzlies. This
reversal affords a possible species niche separation by time terri-
tory. The major factors believed to affect activity patterns were
intraspecific and interspecific social dominance, temperature regula-
tion, seclusion from human disturbance, food habits and availability.
It appears that predation by grizzlies on large ungulates in the
Yellowstone ecosystem has been underrated and that a real behavioral
difference between this and populatlons in other study areas may
exist. All of the study bears used carrion and three preyed on elk.
Grizzlies typically dragged carcasses to sites within the timber,
covered them with soil, and bedded within 50 meters. The ability to
travel over snowpack was estimated to be five times greater for griz-
zlies than for large ungulates. Breeding activity was observed once
and one pairbond between "mates" lasted two months. Four instances of
tree climbing were noted. : : )

’




'INTRODUCTION

A study of the "daily routine" (activity patterns) of free-

ranging grizzly bears (Ursus arctos horribilis) in the Yellowstone

ecosystem was conducted'in-1979 and 1980 as part of the research
effort of the Interagenéy Grizzly Bear Study Team. |

The Craigheads (1974) conducted detéiled research on grizzlies
within the Yeilowstone ecosystem during the 1960's, but the closing
of the open pit:dumps in Yellowstone National Park brought about a
change in the overall ecology éf this bear population. Shortly there-
after, the Interagency Grizzly Be;r Study (IGBS) was created and has
cqnducted a broad research program including studies of the seasonal
and annual movements, the se;sonal'food haﬁits and habitat use of the
free-ranging grizzly in the Yellowstone ec;system (Mealey 1975,
Blﬁnchard‘1978, Graham 1978, Kendall 1981).. These investigations
have noted a utilizaton'of different habitat types and a shift in
food habits through the changing seaéons and, in addition, important
forage items have been determined. Sizemore (1980). reported upoﬁ the
daily movements of four grizzlies in Wes£ Central Montana. Amstrup
and Beecham (1976) an& Garshelis and Pelton (1980) have published

studies of black bear activity patterns. The main objective of my

research was to determine the time, duration and nature of activities

of free-ranging grizzly bears on a 24-hour basis. Other objectives
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were to report general observations on behavior, reproducfive behav-
ior, predation and the use of carrion.
This study included two field seasons. The 1979 field season
lasted from 11 June to 13‘September while the 1980 season extended

from 19 March to 2 September, then from 7 October through 25 October.




STUDY AREA
General

This research was concentrated in an approximate 4200‘km2 (1622
miz) afea (Fiéu?e 1) located in the western half of Yellbwstone.
National Park and contained within the 20,000 kn® (7,722 mi2) study
area established by the Interagencf Grizzly Bear Study Team (IGBSj
(Knight et al. 1975). Included in this section is the Sage Peak and‘
Hebgen Lake area of the Gallatin National Forest, Mbntana, west of
the park. The study area includes the Gallatin Mountain Range on the
northwgstern border with a cr;st elevation.of 2876 m (9435 ft).
Electric Peak, situated-in the northeastern border, is the highést
peak, on the study aréa reaching 3382 m (10,992 ftj. The Norris,
Gibbon, Lower, Midway and Upper Geyser Basins all fall within its

boundaries. The Hebgen Lake basin, with elevations of about 1981 m

(6500 ft) includes areas with the lowest elevation. Iﬁ the geologic

. past many of the physiographic features were shaped by éxtensive

volcanism and glaciatioﬁ.' The peculiar geoiogy of the pérk has been

described by Chittenden (1949), Fiséhet (1960), and Keefer (1976).
Flora

The vegetation of the study area can be divided into two major .
zones and two smaller zomes (Despain, 1973). A lodgepole pine (Pinus

contorta) zone covers the largest aréa, followed by a spruce-fur zone
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which also covers a fairly large area. A small area near Electric

Peak is coveréd by a Douglas-fir (Pseudotéqgg menziesii) zone and -
alpine tundra exists above Abopt 3048 mv(10,000 ft).

Climax lodgepole ping dominates the lodgépole pine zone with
very littie or none of the understory consisting of spruce or fir.
This zone, which occurs at elevations between 2316-2560 m (7600-8400
ft), is underlain mainly by quarternary rhyolite flows and receives
51-102 cm (20-40 in).precipitation per yeér. In this zone lodgepole
pine is slow growing and trees with diameter at bréast height (dbh)
of 30-51 cm (12-20 in) may be in excess of 300 years of age, Good
séruce-fir stands may develop on sites with a more favorable moisﬁure -
regime such as on gbrth-facing slopes, pond margins or drainage ways.
In the understory as well as ihe Qverstory, Whitebgrk pine may also .
be present. Soils derived from rhyolite are nutritionally poor and
the lodgepole dominated climax is probably determined by this fact in
combination with the relatively low precipitation of the area.

Spruce-fir forests in sucéessionally‘youﬁg to mature states ﬂbmi-
nate the spruce-fir zone. The yéung stands are ch;racterized with a
gﬁod representation of both spruce and fir, especially in the under-
story, and.the_lodgepole pine included in these stands is relatively
fast growing.. Spruce or fir may be fairly evenly mixed in the over-
story of the mature stands or'either may dominate. Whitebark bine
may be a major component in this zone and in certain areas, especially
near timberline, it may be the dominant §pecies the cones of which at
times become'gn important food source for grizzly be#rs (Kendall |
1981); The spruce-fir zone either has an annuéi precipitation greater

<
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than 102 cm (40‘in2 or is underlain by tertiary andesitic bedrock, or
both, and lies about 2560 m (8400 ft). |

In the Douglas-fir zone the dominant forest type is Dougias-fir;
but meadoﬁs with various grasses and big ségebrﬁsh (Artemisia
tridentata) cover more area within the zone. Very large, well scat-
tered, fire-scarred trees ﬁith an ﬁnderstor& of.smaller Douglas-fir

characterize the forest in this zone. Aspen (Populus tremoloides)

stands are common while stands of lodgepole pine can occasionally be
found, and individuals of both spruce and fir can be found along
streams. This zone lies between about 1829-2316 m (6000-7000 ft).

The area is underlain by glacial till of various thickness derived

- from Absaroka volcanics and granites upstream. The annual precipi-

_tation of this area is less than 51 cm (20 in).

Alpine tundra exists on areas above about 3048 m (10,000 ft).
These areas are small and island-like, and common plants include

alpine plants such as moss campion (Silene acaulis), native dande-

lions (Taraxacum sp.) and mountain avens (Dryas sp.).
Meadows and parks as well as geothermal areas also occur on the
study area. Grasses, sedges (Carex spp.), willows (Salix spp.), and

marsh reedgrass (Calamagrostis spp.) characterize the vegetation of

the meadows. bn the drier sites, bluegrass (Poa spp.) and Idaho

fescue (Festuca idahoensis) are the dominant grasses.

Climate

Long, cold winters and short, cool summers are characteristic of

the area. Reéords for West Yellowstone, Montana (NOAA, 1940-1969),
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show the mean annual temperature for 1940~1969 was 1.7 C (35 F).
January was the coldest month W1th a mean temperature of -10. 6 C
(12.9 F), wh11e July was the warmest w1th a mean of 15.3 € (59.5 F).
Temperature extremes as low as -40 C (-40 F) and temperatures well
below ~17.8 C (O F) are ‘not uncommon. The average annual prec1p1ta-
tion for the 1940- 1969 period was 58.3 cm (23 in), with the greatest
generally occurring during the month of June; In the mountalnous
regions above 2134 m (7000 ft), most prec1p1tat10n occurs in the form
of snow, with snow depths for some local areas often reaching 1016 cm
(400 in).~ Due to missing data iniNOAA records, there were no average
annual temperatures recorded for 1979 or 1980. Monthly records, how-
ever, show that during 1979, the June through September field season
was charaeterized with average tenperatures about 1 C (1.7 F) above
the norm. Temperatures for tne 1980 field season averaged about 2.7 C..
(4.8 F) below the norm. During 1979 records show that West Yellow-
stone received about 21 cm (8.35 in) below normal amount of precipi-
tation. During 1980 the amountlbf precipitation was about .94 cm

(.37 in) below the norm (U.S. Department qf.Commerce, 1979-1980).
Fauna

Animal life is abundant in the study area. Large herbivores are

very common and at times become a food source for bears, especially

. during the spring months as carrion. Elk (Cervus elaphus nelsoni)
are the most abundant and .widely distributed of the large ungulates.
Large berbivores found in lesser numbers include bison (Bison bison),

4
moose (Alces alces shirasi), mule deer‘(Odecoileus hemionus),_bighorn
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sheep (Ovis canadensis canadensis), and though very limited in distri-

bution and numbers, the pronghorn antelope (Antilocapra americana).

Secondary consumers common to the area include grizzly bears

(Ursus arctos horribilis), black bear (Ursus americanus), coyotes

(Canis latrans), and many avian predators and scavengers.

 In many meadow areas pocket gophers (Thomomys talpoides) and
voles (Microtus sp.) are numerous and are sought out by grizzly bears
for food at times. Many other species of -small mammals are found

within the study area.




\
METHODS

Bears were captufed (Table 1) by IGBS trapping crews in culvert
tréps as well as in‘Aldrich, spring-activated, foot snares. ‘The IGBS
determined the home ranges for these bears using the minigum area |
method (Stickel 1954). .Sernylan (phencyclidine hydrochloridé) or M-99
(Etofphine) were injected intramuscularly to immobilize the bears.
Motion sensitive radio-transmitters (Telonics, Inc.) were fitted on
selected grizzly bears. These transmitters operated in fast and slow
pulsiﬁg modes, as activated‘b& a mercu¥§ switch depénding on the
épatial positioﬁ of the‘collar. A sﬁgady pulsing signél'in one of
the two modes indicatgd inactivity while a signal changing from one
pulse mode to another indicated the pqsition of the collar was being
altered, thﬁé activity of the bear. Changes in head position of a
resting bear also produced.a somewhat erratic mode, but based on
observations and the transmitted signal of radio-collared bears recov-
eriné frém drug immobilization, criteria were found'to separate this
situation from other f§rms of activity. The erratic mode due to
slight head movements of a resting bear generally. lasted from a bfiéf
period up to two or three minutes and was typified by few (one-three)
changes. in the pulse mode per minute. This activity was typically
followed by long periods of-steady‘mode (i.e. total inactivi;y), as
also notea by Garshelis and Pelton (1§80). ﬁoVement was verified by

a change in the position of the bear from the observer relative to
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Table 1. Capture History on the five study bears and three offspring
of Bear 38 which were instrumented during 1978, 1979, and

1980.
1 A 3

Bear Sex Age Date Location Wt
No. Lbs R .

15 M 7 08-10-78(RI)*  Fir Ridge, Mt 475

15 M 7 08-16-78(RT) Fir Ridge, Mt 475

15 M 7 08-18-78(RT) Fir Ridge, Mt 475

15 M 7 08-28-78(RT) Fir Ridge, Mt 475

15 M 8 07-27-79(RI) Fir Ridge, Mt 350%
15 M 9  06-18-80(RT) Fir Ridge, Mt 350
35 M 3 07-18-78(1) Togwatee Lodge, Wyo. 225

35 M 4 08-11-79(RI) Fir Ridge, Mt 300

35 M 5 06-19-80(RI) Fir Ridge, Mt 325

38 F 7 08-12-78(I) Fir Ridge, Mt 300
38 F 8 10-04-79(RI) Fir Ridge, Mt 400
38 F 9 06-12-80(RI) Fir Ridge, Mt 400
454 M Cub  10-04-79(I) Fir Ridge, Mt 110%
G-85 M Cub  10-04-79(NI) Fir Ridge, Mt 75
G-9 M Cub  10-04-79(NI) Fir Ridge, Mt 115%
54 M 1 06-10-80(1) Fir Ridge, Mt 120
35 M 1 06-11-80(I) Fir Ridge, Mt 170%
40 M 4 04-18-79(1) Nez Perce Cr, YNP 275
40 M 5 05-15-80(RT) Rabbit Cr, YNP 400
50 F Ad 05-15-80(1) Nez Perce Cr, YNP 275
1Ad = adult, males over 4 years old and females over 5 years old.
4 I = Bear instrumented with radio.

NI = Bear not instrumented.

RI = Bear reinstrumented.

RT = Bear retrapped, but not reinstrumented.

3Weight; *indicates scale weight.
4Cub G-8, later thought to become bear 54.
5Cub G-9, later thought to become the solitary yearling.




_11-
magnetic north as well as changes in signal strength.l A bear feeding
in a localized area would not change positions to any great degree.
Activity in this case was determined by the number of pulse mode
changes per miﬁute (>3 per minute for a duration of at least thrée
mipu;es indicated actifity) and the duratiqn of the erratic mode.
Instrumented bears were tracked on the ground using a Telonics

P

or AVM réceiver and a hand-held two.element Yagi antenna. Three
pérmaneﬁt directional monitoring antennas were erected to provide
longeé range reception. Monitored bears were located by approaching
the animal using the portable antenna or by'triangulation'using either
-type of antenna. | | | o

Bears were ménitored from positions as near to the bear as possi-
ble without disturbing the animal and which produced the best radio
reception. This position was influenced to a great dggree'by topog-
raphy and vegetation. Once located, a bear was monitored either
continuoﬁsly or at regular onejquaftér io one-half hour intervals
until the radié signgl was lost.

Monitored ﬂears were routinely located dﬁring IGBS aerial traék—
ing flights. "Losf"‘bearé were thus shortly reloca£ed, reducing the
time spent in grouﬁd-searching and making the study feasible.sinCe
grizzlies range oﬁgr such a vast amount of area.

Different bears were monitored depending on their locations, thé
amount of data already obtained on a particular bear, and, the perioés

when the various bears were equipped with working collars.

(¥
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Standard data recorded included date, bear identifiéation number,
observers, receiver type, observation time, location of observer,
maénetic direction of bear from obseryér, signal streﬁgth, and trans-
mitter mode. Lunar phase, temperature, precipitation, Winds; relative
humidiiy,'and reproductive status were recorded for each bear day
(BD). Relative humidity was detgrmined hourly with a sling psychro-
meter whén péssible during portions of each field season. " Instrument
proble@s limited the extent and number of readings takeg. Bear feed-'
ing sites, day beds, and scats were also recorded.

It was desired to test the effects of various factors on gctivr
ity versus non-activity\as well as their effects on the amount or
level of activity. Therefore two activity measures were. considered
in the analysié. One measure is referred to as the level of activity
(coded) and the otﬁer is referenced as probability of activity.

Thirty minute time blocks, réferred to as bear activity recofds
(BAR) were used in determining activity periods and the level of'

activity. ‘The activity level of bears was coded with the following

scale:
| .Minutes Active | Céded Activity

0= 1 o 1 |
1- 3 : - ' 2

3- 6 3

6-10 4
10 - 15

15 - 21 6

21

25 ST
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Minutes Active Coded Activity
25 - 29 : 8
29 - 30 ‘ ' 9

‘ One minute intervals were used at the upper and lower limits of
the coding scale in order to distinguish animals which were ‘totally
active or inactive during fime blocks involved. '

Average hourly activity per day was coﬁputed by multiplying the_
daily average aétivity levels per half hour time block (BAR) by 48.
This may result in some bias if there wasn't a random écatter of BAR
for the time period (i.e., month, season, etc.),.in question.

Prior to any analysis it was decided that bears coded with a 1,

2, or 3, which represents anywhere from 0 to 6 minutes of activity in

a 30 minute time block, were essentially inactive. Bears coded with
a 4 through 9 were considered as being active within that period.

Nocturnal, duirnal, and crepuscular periods were also used to
better visually portray activity by portion of a day. Crepuscular
periods were considered to include the 30 minute time blocks in which
sunriée and sﬁnset occurred as weil as the 30 minute time blocks
following sunrise and preceding sunset.

Two procedures are used iﬁ analyzing and presenting the data. A
least squares ;nalysis of vgriance brocedur; was used to study the |
relative imﬁort;ncg befweeq.activity and‘the 6ther factors fecofded.
This analysis allows relationship between activity and each factor,
such as time of déy,_to be computed and free from other compounding

effects such as season and bear effects.
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The second procedure consists of computing the percentage of
observations where activity waé re?orded. When an indicator variable
is used as.the dependent variable (1 = activity, 0 = no activity) in

an unweighted least squares analyses and a categorized or discrete
variable as its indépendent variable, then the prbbébility of activity
estimate is identical to fhe percentage of observations where activity
-occurred. This procedure is therefore consistent wifh the least
squares analysis. It serves as a measure of the uniformity'of acti-
vity through various time periods. |
Seasonal divisions were made based on factors thought to affect
activity, such as the assumed peak breeding season (June 1 - July 30)
and the timing of shifts ip food habits found by the IGBS.. From the
time the bears emerged from their dens until the end of May was desig-
nated as spring, while summer was considered to last from June thfough
August, and fall included September, October and November, though no
observations were made in November. This apbears to be a good break-
down since season expléined a significant portion of the variaﬁce in
activity of grizzlies. Througﬁouf the paper, yeariy average activity
measures refer to the period from één emergence to den entrance. Due

to the scatter and incompleteness in the BAR obtained for individual

bears on a half hour basis, the yearly average (spring-fall) éctivity

levels computed for any comparisons involving individual bear‘activity ‘

patterns is a seasonally non-wéighted average of all BAR. For any
other comparisons, the mean activity measures for each season (sbring—
fall) and the time period of concern within each season, were computed

and given equal ﬁeight wﬁen computing the yearly average activity
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measures. Therefore, the summer season which contained the.vast,
majority of the BAR did not distort the yearly average activity meas-
ures or patterns. However, some bias may have resulted from the.few
and scaftered BAR obtained for both fall and spring.
Weight loads in gm/cm2 were calculated for the five study bears )

to estimate the ability of grizzly bears to travel through snow.

First, estimates for the size of each bear's four feet were drawn onto

_centimeter graph paper using measurements from IGBS trapping forms.

The area in cm2 was visually.estimated for both the front and hind |

feet. This included the area of the claws as well as the area on the .

front foot from the anterior-most point of the toe pads back to the
palmar (posterior pad). Observations of deeply sunken tracks in the
snow revealed that weight is also supported by this portion of the

forefeet. Weight-load-on~track esﬁimates-were then derived by divid-

ing the estimated spring live weight (in grams) of a bear by the total

area of its four feet (in cm2 for the standing weight-load estimate).

To determine what I refer to as traveling weight-load-on-track |
measurements (for gareful»travel only one foot off- the ground at any
time), 75% of the total track area was used in the equation.

The saﬁe method was used to estimate the comparable measurements
for an 86-kg person wearing size 10% hiking.boofs or modified bear
paw style snowshoes with and without a 34-kg backpack. For the trav-
eling weight-load estimates (one foot off.the ground) for a human,
however, énly haif the total tra;k area entered into the equa;ion.
Fbr comparison, weight-load on track estimates for four Species of

ungulateé were obtained from Kelsall's works (1969, 1971).
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Carcasses which were known to have been fed upon by a bear were
examined for evidence of predation by the bear. This inclgdéd exam-
ining the épinal column for breaks, especially in the cervical region, .
checking for hemofrhages beneath the>skiﬁ (Murie 1948), and searcﬁing
the immediate area for signs of a struggle. A femur gnd‘the lower
mandible were collected from the carcass for later deﬁermination of
age and condition of the animal at time of death. Age determination

~ was made by examining mandibular tooth replacément and wear.

LA
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~ RESULTS
Movements

Home ranges for the five study bears are summarized in Table 2
and Figures 2 and 3. All three males.had larger ranges than the ‘
females. This follows the pattern set sy the averages of all bears
moniﬁored by the IGBS. Within a grizzly's home range there appears
to be séveral to many small ranges where movement is concentrated
which aré.referred to by the IGBS as biological centers of activity.

My obsérvations.indicate that some_bears ﬁay have biological
centers in which they move from one to another in some sort of
circuit. The study bears often remalned for a few days to a week in-
an area with a radius of about 1 6 km (1 mi ) They would then leave
these sites and travel to another area, often many‘kilometers aﬁéy.
This‘procéss would often be repeated'with the bear returning to a
bio-center occupied previously.- These shifting bio-centers were ofteﬁ
located in the same habitat types with tﬁe same apparent distribution,
quantity, and types of bears' foods present, and at nearly the same
elevation and aspect, an@ thus at the same phenological stage of vege-

tative growth.

Home Rangg Overlap vs. Territoriality

Intraspec1f1c tolerance was 1nd1cated by extensive. overlap in the

home ranges of grlzzlles of the oppos1te sex as well as for grlzzlles
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Table 2. Minimum home range for the five study bears during 1979 and

1979.
Bear Sex Age1 RangE2 RangE2 No. of Interval
No. 1979 1980 (mi®) (km™) Locations (days)
1979 1980 1979 1980 1979 1980 1979 1980
15 M 8 9 148 ~-- 238 =~ 42 13 365 170
35 M 4 5 67 93 108 150 24 26 317 254
38 F 8 9 b4 44 71 . .33 42 365 366
40 M 4 D 285 5t 459 114 48 17 256 193
50 F iy Ad = 59 = 05 ae 26 wed 1431
P TR g S R PR T e W
A LR K D S NN DTN e R R T
PR B L o Y G BT T e AR ¢ S S
1

Ad = Adult; males over 4 years old, females over 5 years old.
2Ranges sizes calculated only with minimum of 14 locationms.

-- = Data not obtained.
3Bear 45 lost his collar and ear tags while still a cub. Two of these
siblings were recaptured when yearlings and it is thought that the
bear newly labeled as bear 55, was originally labeled as bear 45,7 ¥
4 hﬂg)ga”“?‘

Cub G-8, later thought to become bear 54. 1155 }»§H%$'

5Cub G-9, later thought to become the solitary yearling.




«19=

ID BTNF

WY
o

C = capture sites

A O0=4d 0 2 4 miles
o O:!km

Figure 2. Minimum home ranges for the three male study bears, 1979-
1980 (and including 1978 for Bear 35).
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Figure 3. Minimum home ranges for the two female study bears and two
of Bear 38's yearlings, 1980 (and including 1979 for Bear
38).
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of the same sex. Numerous g;izzlies, both collared and unmarked, were
known to conduct daily routines and seasonal activities within the
same general space and time without apparent defense or conflict,
disregarding the behavior of males while defending or attempting to
acquiré a mate. Defense of feeding areas such as a carcass somefimes
occurred; however, no territorial defense qf home ranges or bio-cen-
ters was observed or thought to occur. This indicated that an avoid-
ance reaction as described by Pearson (1975) now operates among the

. gfizzly population since the closure of the dumps. A dominance hier-
archy as reported for this population by Hornocker (1962) requires
frequent contact between bears as was presént when the dumps were

open.

Factorﬁ Affecting Activity

\

The two fiela seasons resulted in 2518 bear activity records
(BAR) for the five study bears (Tables 2 and 3). Monitoring periods
are summarized in Table 3 and 4. |

Activity levels of grizzlies in the Ye;lowétone ecosystem greatly
varied with the time of year (month and season), time of day (half
hourj, and the food source (Tables 5 and 6). Some bears were found
to be ﬁofe active than others (p<.001; see Figure 4). Fbr'example;'
males ﬁere found to be more active than fémales'(p<.001; see Fiéure
4). Other peculiarities involving bears such.as iﬁdi&idual responses
to time of yeaf and time of day also contributed to the oveérall varia-

tion in the level of activity.




Table 3. Monitoring periods for the study bears during 1979 and 1980.

Bear BH! BAR? BD> BaD”

i 1979 1980 Total 1979 1980 Total 1979 1980 Total 1979 1980 Total
15 228 120 348 377 192 569 18 18 28 185 & 11.9
35 106 307 413 147 523 670 11 29 40 3 10.9 13.9
38 65 192 257 96 313 409 12 22 34 2 6.5 B.5
40 39 148 187 66 252 318 . - 17 14 5.3 %3
50 ' Tap¥ L oagy s o BRI i e 22 s T AT e

Total 438 1074 1512 686 1832 2518 % & it 1%.3 38.2 525

1Bear Hours (BH) = The number of one-hour time blocks during which a bear was monitored.

2Bear Activity Records (BAR) = The number of half-hour time blocks (cases) during which a bear was

monitored.
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3Bear Day (BD) = A day during which a bear was monitored for any period (includes days dropped from

4Bear Activity Days (BAD) = The number of bear activity records (BAR) divided by the 48 half hour

analyses).

time blocks needed to make a 24 hour period, which results in the actual
number of days a bear was monitored.




Table 4. The distribution of Bear Activity Records (BAR) by bear, month and year.
BAR
Bear March April May June July August September October Total
Number 1979 1980 1979 1980 1979 1980 1979 1980 1979 1980 1979 1980 1979 1980 1979 1980 by Bear
15 0 112 0 61 0 19 0 0 38 05359 0 0 0 0 0 569
35 0 0 0 0 0 17 0 73 0 237 147 161 0 35 0 0 670
38 0 0 0 0 0 0 78 34 18 119 0 145 0 1 0 14 409
40 0 0 0 184 0 26 0 42 0 0 0 0 66 0 0 0 318
50 0 0 0 0 0 0 0 & 0 200 0 173 0 0 0 135 552
BAR Total 0 112 0 245 0 65 78 193 56 556 486 479 66 36 0 149 2521
by year/
by month

L=
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Figure 4. Comparison of the yearly average (spring-fall) activity
levels for five individual grizzlies and both sexes, 1979-
1980. Activity is converted from code to the average
hourly activity per day. Bear activity records equal (BAR).



Table 5.

=25~

Analysis of variation in the activity level of grizzly
bears in the Yellowstone ecosystem with respect to time of
year, time of day, differences among bears, reproductive
state, lunar phase, and weather related factors, 1979-1980.

Significance
Source of Variation daf. M.S. F (p-value)
Month 7 402.437 59.975 0.000
Half hour 47 130.443 19.440 0.000
Bear 4 136.087 20.281 0.000
Weather 32 41.93 6.250 0.000
Temperature 8 "-124.171.  28.510 0.000
Precipitation (amount) 7 19.351 2.884 0.006
Precipitation (type) 8 10.034 1.495 0.153
Relative humidity 8 15.992 2.383 0.015
Wind 1 4.766 0.710 0.399
Reproductive state 4 62.086 9.253 0.000
Lunar phase 5 22.075 3.290 0.006

Residual

2337 6.710
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Table 6. Analysis of variation in the probability of activity of
grizzly bears in the Yellowstone ecosystem with respect to
time of year, time of day, differences among bears, repro-
ductive state, lunar phase, and weather related factors,
1979-1980.

Significance

Source of Variation d'if M.S. F (p-value)

Month 7/ 2.516 13.908 0.000

Half hour 47 2718 15.020 0.000

Bear 4 1.481 8.187 0.000

Weather 32 0.856 4.732 0.000

Temperature 8 2.746 15.180 0.000
Precipitation (amount) 7 0.205 1,133 0.339
Precipitation (type) 8 0.137 0.757 0.643
Relative humidity 8 0.323 1.786 0.075
Wind 1 0.311 1.719 0.190
Reproductive state 4 1.320 7.297 0.000
Lunar phase 5 0.385 21217 0.059

Residual

2337 0.181
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A first order (no interaction) least squares analysis'pf variance
showed that each of thelfollow;ng factors eprained a significant
portion of the total variation in both the probability and level of

aétivity'(Tables 5 and 6).

1. month

2. hour

3. Dbear

A4. combined weather related factors (including temperature,

relative humidity, and brecipitation type and amount)
5. reproductive state '
6. lunar pﬁase
The significance level for lunar phase was ps$.06 and for all of the
other factors ps.001.
Iﬁdividually most of these factors were also found .to be signifi-
cantly related to both the level and probability of éctivity of griz-

zly bears (p<.001 as discussed separately).

Temperature

.An -analysis of variance test revealed that even after time of
day and month were taken intq accqunt,‘temperature-explained a signi-
ficant portion of the variation in actiﬁity (see Tables 5 and 6,
p<.001).

éonsidering oﬁly temperature and the measures of activity it was
found that activity was significantly different (p<.00i) over at least
one temperature gréuping. A test for a linear effect proved non-

significant for the activity level while the linear effect on the

L}
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probability of activity was significant (ps$.223 and ps.018, respéctively).
The nén-linear effect was found to be significant for both |
measures of activity which suggests tha£ theré Qas a pattern but it
was not strongly linear (p<.001). i
| As shown in Figure 5, oﬁ ; yeérly average acfivity was very low
for temperatures below -11 C (12 F)-or at temperatures above 22.C -
(72 F). The higﬁest levél of activity was recérded for temperatures
in the 5.6 - 11 Clt42.- 52 F) range. Activity was virtually'identical
for temperatﬁres from -11 C té 5.6 C (12 - 42F) and for temperatures
between 11 C and 16.7 C'(52 F and 62 F) droéping off aﬁparently
linearly above this range to no recordings of activity above 27.? C
(82 F). 1In the spring a temperature increase was assoéiated with an
increase in actiéity up to 5.6 C (42 F) whére activity began to
decline (Figure 6). Activity thus was higheét at temperatures above
freezing, but below 5.6 C. A direct relationéhié was seen between |
temperature and activity during the éummef where activity increased
as temperature increased until 11 C (52 F) above.which'activity
linearly declined (Figure 7). In the fall temperature and activity
- did not appear related at temperatures between -11 C and 5.6 C (12 -
42 F); however, above 5.6 C activit& increased (Figure 8). Very
little data were available for témﬁeraéﬁres above 11 C (52 F) since -
temperature during fhe autumn rarel& exceeded this. Virtually no

activity was recorded durihg the fall at temperatures below -11 C

(12 F).
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Figure 5. Relationship between temperature (in C) and the average
activity level (converted from code to minutes active per
half hour) of grizzly bears. All bear activity records
(BAR) within each temperature range during 1979 and 1980
are included.
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records (BAR) within each temperature range during the
spring of 1979 and 1980 are included.
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‘Rélative Humidity

Changes'in relative humidity were found to bé significanfly
related to both the probability and level of activity of grizzlies
(p<.001). There was found to be a linear effect as well as a non-
linear effect which possibly indicates that the pattern present has
a linear trend, but also'déviatibns-from Iiﬁearity (p<.001 and
p<.004, respéc?ively).

The pattern exhibited in Figure 9 shggests that as relative
humidity increases, the activity of grikzlies increases until the "
humidity reaches the 95% level above which activity diminishes
slightly.. This is about the point where actual precipitation occurs.

Increased relative humidity measures have béen assdciated with
an increase in the ability of the olfachry senses:(Picton, personal -
communication). Since grizzlies are known to have a highly developed
sense of olfaction, it was hypothesized Fha; they may feed and therg- <
fore ‘be most active dﬁring periodslof high relative hﬁmidifj.' To
consider this hypothesis,.chanées in relative-humidity per half hour
time block were flottéd against changes in thg activity‘meaéures. It
appeared from this visual comparison that grizzlies may, in fact, feed
during time periods in which they can more efficiently locate f&od.

sources.

Types of Precipitation or Lack of It

The type of precipitation or lack of it was found to be signifi-
cantly related to both activity measures (p<.001). It appears from

Figure 10 that hail had quite a dampening effect on their activity:
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Figure 9. Relationship between percent relative humidity and the
average activity level (converted from code to minutes
active per half hour) of grizzly bears. All bear activity
records (BAR) within each relative humidity range during
1979 and 1980 are included.
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Figure 10. Relationship between type of precipitation and the aver-
age activity level (converted from code to minutes active
per half hour) of grizzly bears. All bear activity records
(BAR) obtained within each precipitation type during 1979
and 1980 are included.
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:Bears were active slightly less than average when there was no precip;
itation andlwere active slightly more than the average levels when
there was precipitation in the form;of rain, fhe highest activity
recordings occurred when there was fog and to a lesser degree when

rain had fallen within two hours.

Amount of Precipitation

The'amdunt of precipitation was found to explgin a significant
portion of the total variation in the level of activity (p=.006;
Table 5) when all other factors were cohsidered;v'When only the amount
of precipitation was considéred, it was found that both measures of
activity were significaﬁtly different over the precipitation categor-
ies. For probability of activity p<.001 and pS.004 for the average
activity level. Acfiﬁity was greateét when the daily precipi;étion'
was in the 0.16 - 0. 6/cm range (Figure 11). Bears were léss active |
than average when no precipitation had fallen durlng a day, but least
active when more than 1.4 cm inches of precipitation occurred during a
day. A test metric for lineérity préved non-signifieant for the level
of activity (p=.4368) and the probability of act1V1ty (p=. 3987) )
however, the test for non-11near1ty proved significant (p<. 001 and
p<.003, respectlvely). The ‘non-linear pattern seemed to be that
activity iﬁcfegéed.linearly as the amouﬁt of preéipitatiop.increased
until 0.61-cﬁ'(.24 in) of precipitation had fallen, above which activ-

ity declined linearly.
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Figure 11. Relationship between amount of precipitation (in cm) and
the average activity level (converted from code to minutes
active per half hour) of grizzly bears. All bear activity
records (BAR) obtained within each precipitation range
during 1979 and 1980 are included.

Wind

Only two categories of wind speeds were recorded, slight to no
wind and high winds.

They did not explain a significant portion of the total variation
in activity (p$.399 for activity level and p=.190 for probability of
activity) among bears having considered other factors nor were there
significant differences for the activity level (p$.165) or the proba-
bility of activity (pS$.676) between these two wind speeds.

Throughout the study, bears consistently showed uneasiness during
bedding periods on days with strong winds. The increase of these
quick pulse mode changes did not increase the actual minutes active
per BAR much and therefore did not affect the activity levels much

either. The fact that strong winds did not significantly affect the
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probability or activity levels is correct, however, since slight

uneasiness is not actual activity.

Lunar Phase

Lunar phases were found to explain a significant (ps£.006) portion
of the variance in the level of activity (for probability of activity
the significance was p<.060). It also proved to have a significant
effect upon both the probability of activity (ps$.042) and the activity
level (ps£.022) when no other factors were considered. Bears were
least active during the night of a full moon and most active during
the week centered on the new moon (excluding the night of the new moon
(Figure i2). Bears were therefore most active under intermediate

light levels of the moon.

MINUTES  CODE
ACTIVE

29-30 9
25-29 8
21-25 7
15-21 6
10-15 s $ad 4.66 3P /"3‘ 4.59
6-10 4 |3.79 % 7 / %
N
1- 3 2
0= 1 1

7

NO. OF BAR 121 346 737 126 308 880

FULL FULL =3 FULL =4 NEW NEW *3 NEW =4

Figure 12. Relationship between lunar phase and the average activity
level (converted from code to the average number of minutes
active per half hour time block) of grizzly bears. All
bear activity records (BAR) obtained within each lunar
phase during 1979 and 1980 are included.
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A bear's eyes possess many cones as well as altapetum and enough
rods for reasonable v1sua1 acuity (Cloudsley-Thompson; 1961) Vision,
though relat1vely poor, does not force them 1nto a certain activity

pattern by time of day.

Reproductive Status

When considering all factors reproductive status was found to
explain a significant portion of the variation in activity ameng
grizzlies (Tables 5 and 6). The reproductive status was also found
to be significantly related (p<.001) to both the probability and level
of their activity when its effect was considered alone. The average
level of activity (coded) was greatest for reproductively available
grizzlies during the peak (June 1 - June 30) breeding period. This
level, however, was only slightly higher than the act1v1ty level for
a bear traveling w1th a mate, during periods other than thlS assumed
breeding season (Figure 13). 'The probability of activity,.however,
was greatest for grizzlies traveling W1th a mate durlng periods before
the peak breed1ng season (June 1 - June 30), though this probability

was only very slightly higher than that for th1s period. This could.

be an indicator of an earlier or extended breeding season for the

study years or for non-congregating populations. Also, it may indi-
cate that the pairing phase, and pre- and postcopulatory behavior may
extend farther beyond the breeding season, with "mates" at present

being harder to locate (as discussed later under reproductive behav-

ior). Bears traveling alone exhibited about the average activity

levels and probabilities while females without cubs exhibited below
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average activity levels and probabilities. Females with cubs had the

lowest activity recordings.

Activity Patterns

Seasonal Effects on Activity

The;e was a significant difference in the average monthly levels
and probability of activity of‘ﬁhe grizzlies (p<.001). Season élso
had a significant effect on both activity ﬁeaSures (p<.001). They
were least acgive in the two months prior to denning (Septeﬁbef and
October) aﬂd during March shortly after emerging from their dens
(Figure 14). The average daily éctivity level for these months was \
about 2.4 to 4.8 hours:.

May appeared to be the month when the bears were most active.
However, the level was unrealistically high due to tﬁe fact ﬁhat a
large portion of the few BAR's (bear activity records) taken during
this ﬁonth occurred during time blocks when the probabiliiy bf activ-
ity is very high. During the summer months, the activity level was
high and fairly constant at anywhere frpm 8 to 12 hours sf éctivity
during any 24 hour period. |

When the'months Qere grouped into se;sons, the aQerage daily
activity levels were also.significaﬁtly Qifferent for tﬁe spring or
sumner compared to fall where thé levels were at about 8.8, and 2.4

minimum activity hours respectively (Figure 15).
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Figure 13. Relationship between reproductive state and the average
activity level (converted from code to hours active per
day) of grizzly bears. All bear activity records (BAR)
obtained for bears within each reproductive state during
1979 and 1980 are included.
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Figure 14. Relationship between time of year (month) and the average
activity level (converted from code to hours active per
day) of grizzly bears. All bear activity records (BAR)
obtained within each month during 1979 and 1980 are
included.



-39~

HOURS CODE

ACT1VE

23.2-24.0 9

20.0-23.2 8

16.8-20.0 7

12.0-16.8 6

8.0-12.0 S 481 4.74

vo-8.0 4 7 257' b .

0.8- 2.4 2 ////,////fj;/ ////,////

0.0- 0.8 ] ////
7

NO. OF BAR 419 1848 251 2518

SPRING  SUMMER FALL YEARLY

Figure 15. Relationship between time of year (season) and the average
activity level (converted from code to hours active per
day) of grizzly bears. All bear activity records (BAR)
obtained within each season during 1979 and 1980 are
included.

Spring
During the spring, grizzlies tended to be somewhat crepuscular
especially at dusk and more diurnal than during summer (Figures 16
and 17). There were two major peaks in activity, the most distinct
occurring at 0630 and one at 2000 while minor peaks occurred at 0030
and 1230. The lowest level of activity was recorded at 0330, while
the least active period during the daylight hours was noted at 1400.
Although the average activity level during spring was fairly high
(Figure 15), one can see in Figure 16 that there was not as distinct
of pattern of activity as exhibited during summer, but rather low to

intermediate levels of activity occurring in most of the time blocks.




Minutes Code
Active
29 - 30 9
25 29 8
21 25 T
1S 21 6
10 1S S
6 10 4
3 6 3
1 3 2
0 1 1
Legend
TR
Figure 16.

during 1979-1980.
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oove

-097-




wlgl~

HINUTES ' Te00E  —
TV
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15-21 6
10-15 s
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1= 3 2
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NOCTURNAL SUNRISE DIURNAL SUNSET

Figure 17. Relationship between the average activity level (in minutes
active per half hour time block) of grizzly bears and
nocturnal, diurnal and crepuscular periods, 1979-1980.
All bears combined.
Summer
In the summer grizzlies were nocturnal with crepuscular activity
peaks (Figures 16 and 17). Grizzlies were generally active throughout
the night with a minor lull in activity around 0330 and peaking around
0600. From here activity quickly declined with virtually no activity
recordings between 1030 and 1830, apart from slight head movements or
a change in position of the bear in its bed. Pearson (1975) noted
that grizzlies would sleep soundly during the day for periods (i.e.
total inactivity) followed by periods of drowsy activity such as roll-
ing, scratching, and testing the wind. This study indicated similar
findings with periods of total inactivity ranging from several minutes

to several hours. After about 1830 activity steadily increased peak-

ing at 2200.
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Fall

The fall activity pattern appeared very erratic due to the fact
that most of the data was based on grizzlies using animal proteiﬁ (elk
and bison) gs'a food source. The fall activity patterns (Figures 18
and 19) suggested that grizzlies are crepuscular during thié season,
being much more active at dusk than any other period (Figﬁre 17). .
Minor péaks in activity occurred at 0800 and 2030 while the greatest
level of activity occurred at 1430. Aside from these peaks, activity
was generally low throughout the night and daylight hours. It was \
noted in late August and early September of 1980 that a iarge grass-

hopper population was present. The cool evening and morning tempera-
tures made the insects sluggish and easily capiured by grizzlies
duriﬁg periods Qhen grizzlies were highlj active. A high abundance .
of grasshoppers was noted in scats at this time. These observations
are consistent with those of A. Murie made in Yelloﬁsténé (Schullery,

~

1980).

Yearly Average

The yearly average activity pattern of grizzlies ;esembled the
nocturnal pattern of summer -even when each season was given .equal’ -
weight, regardless of the number of BAR'in each (Figu?es 18 and 20).(
This is especially true considering the fact that‘an average of three
to six minutes of activity ﬁer half hour time block (i.e., a‘éo&e of

3 or lower) is‘cqnsi&ered inactivity. Based on nocturnal, diurnal
and crepuscular periods, grizzlies were somewhat nocturnal with crei-

uscular activity peaks although this pattern was not as distinct as
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Seasonal comparison (summer vs. fall) of the activity patterns of grizzly bears during

Figure 18.

Points indicate the average number of minutes active per half hour time
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the-oﬁe exhibited during the summer (Figure 17). The diurnal activity
levelrwas almost identié;l_for the yearly average when comﬁared to
summer. ﬂBears were generally noctgrnal Wigh a crepuscular activity
peak at 0630 and another peak at 2400. A minor lull in noéturnal
activity was noted once again at 0330. Again veryllittle activity

was fecorded between about 1030 and 1830, although often times head
movement or a élight change in the resting pdsitién of a bgar occurred
at 1430. Similar restlessness was recorded for all seasons at aﬂout
this time (1430 ; 1500). Month ang season were found to have a signi-

ficant effect on ﬁourly activity (P<.001; see Tables 5 and 6).

Individual Bear Activity Patterns (Daily Routines)

Four of the five.study bears were generally nocturnal to crepus-
cul;r with very little diurnél’activity except-during the spring
season (Figure 21). Despite the scanty data, Bear 40 appeared to be
diurnal to crepuscular wigh verf‘little nocturnal agtivity.except
during the summer (Figure 22). He appeared to be most active during

late morning to mid-day and again during éarly'evening.

Yéérly Ave?age (Spring-Fall) Activity Pattgrns of "Nocturnal Bears"

' Tﬁe fﬁur'nocéurnal bears generally became inactive and presum-
ably bedded'during most of. the mid-day houfs-and were active (feeding
or traveling) from the evening through late morning hours, TheSe

- bears typically bedded down between 0836 - 1030 hours and remained
bedded and virtually inactive until about 1800 - 1900 houfs, whep.the

activity period generally began. The'yearly (springéfall)-averAge




s -

Spring s o
URASIr s ececsees:

Fall

Yearly Ave
MINUTES CODE
ACT1VE

29-30
25-29
21-25
15-21
10-1S
6-10
J- 6
| g
0- 1

N W e ) N © O

NOCTURNAL SUNR1SE DIURNAL SUNSET

Figure 21. Relationship between the average activity level of the four
"nocturnal bears" combined and nocturnal, diurnal and
crepuscular periods, 1979-1980. The activity level is
shown in minutes active per half hour time block.
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Figure 22. Relationship between the average activity level of Bear 40
(the "diurnal study bear") and nocturnal, diurnal and
crepuscular periods, 1979-1980. The activity level is
shown in minutes active per half hour time block.
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activity patterns of "nocturnal bears" were remarkably similaf
(Figures 23-24). Nocturnal, diurnal and crepuscular activity, as well
as the seasonal pattern changes of the activity were also fery similar
for the four "nocturnal bears" (Figﬁres 25;28). This is especially -

true considering the wide varistion in the seasonal distribution of

- bear activity records (BAR) bétween'bea?s (Table.7). Usually within

30 minutes to an hoﬁr before a bear bedded down, a "winding down" or
decreased amount of activity was noti;ed\in the signals received.
These animals seemed to spend much of their active feeding cycles-
within open-parks, meado%s, and ecotonal areas but where a greater
quantity'and diversitﬁ of known bear foods occur. Théy were quick to
leave the open areas before or soon after first light. Aftér entering
the timber, they wouid remain agtive fbr an hour ér two while travel-
ing and/or foraging to the day bed. |

Day beds normally were located within dense stands of timber,

frequently within downfall. The most common day bed encountered was

typically a relatively deep-fo-shallow, scooped-out, unlined depres-

sion slightly over 1 m 1ong‘by 1/2 m wide.- These were usually less
than 1 m from the base of a large tree and often beside fallen timber
forming natural shelters. Similar results were noted by the IGBS for
day beds throughout the Yellowsténe éystem fknight et al; 1978,
Blanchard 1980).

| During the mid-day bedding terms, long periods 6f a steady mode
were'interrupted by changes in mode or an occasional erratic signal.
These wefé sometimes hours apart and presupedAto indiéate tha; the

bear had‘changgd positions in its bed or had risen to stretch,.then
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Comparison of the yearly average (spring-fall) activity patterns of Bear 15 and Bear 35,
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Figure 25. Relationship between the average activity level of Bear 38
and noctural, diurnal and crepuscular periods, 1979-1980.
The activity level is shown in minutes active per half
hour time block. Note that the zero bear activity records
obtained for sunrise during fall (see Table 7) is labeled
as zero activity.
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Figure 26. Relationship between the average activity level of Bear 50

The

and nocturnal, diurnal and crepuscular periods, 1980.
activity level is shown in minutes active per half hour
time block.




«§2-

Spring -
Summer = csce-=

minutes” ' Yedoe
ACTIVE
29-30
25-29
21-25
15-21
10-15
6-10
3- 6
= 3
0- 1

- N U s O O N oo ©
s
’

NOCTURNAL SUNRISE DIURNAL SUNSET

Figure 27. Relationship between the average activity level of Bear 15
and nocturnal, diurnal and crepuscular periods, 1979-1980.
The activity level is shown in minutes active per half
hour time block.
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Figure 28. Relationship between the average activity level of Bear 35
and nocturnal, diurnal and crepuscular periods, 1979-1980.
The activity level is shown in minutes active per half
hour time block. Note that zero bear activity records
obtained for sunrise and sunset during spring (see Table
7) are labeled as zero activity.




Table 7. The distribution of bear activity records (BAR) broken down by bear, season, and nocturnal,
diurnal and crepuscular periods.

Spring Summer Fall

Bear Spring Summer Fall
Number Noct. Sunr. Diur. Suns. Total Noct. Sunr. Diur. Suns . Total Noct. Sunr. Diur. Suns . Total

15 84 9 87 12 192 121 15 220 21 377 0 0 0 0 0

35 5 0 12 0 17 212 30 342 34 618 21 1 11 2 35

38 0 0 0 0 0 112 15 247 20 3% 6 0 8 1 15

40 79 8 112 11 210 15 2 22 3 42 34 3 25 4 66

50 0 0 0 0 0 142 20 236 19 417 63 7 59 6 135
Sum Total 168 17 211 23 419 602 82 1,067 97 1,848 124 11 103 13 251

-£C~-
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lay back down to rest. Similar to the "winding down" period mentioned
eariier, there ordinarily was a "winding up" interval beginning from
1/2 to 1 hour prior to departure from the bed site. This ipterval '
was characterized by copious; erratic interruptions.of the éteady
mode.

The activity period began when a constant erratic 51gnal was
heard along with a change in the d1recton of the bear from the obser-
ver, indicating movement and departure from the day bed.

It was nét uncommon for the active cycle to be broken once or
twice by short periods (uﬁ t6 1 hour) of steady mode. These periods
wege resting periods, referredlto as night bedding. It was more

common for night beds to be used by Bear 15 and Bear 50 than by the

other two nocturnal bears.

" Activity Patterns of a Diurnal Bear

'Meager data were obtained for Bear 40. His classificati&n as a
diurnal bear was based on instances that involved aerial flights in
addition to ground work, Four instanées occurred during the late to
mid-morning ﬁours in which Bear 40's location was inéténtly rédioed
to the ground. I immediatél& tréveled to the location only to find
this bear absent or at .an entirely different location. These aerial
locations Qere at times when the other three bears were never found
to move.to any exfent. These instances, coupled with data frdm_ground
observations, led to the deduction that this particular animal had an
activity cycle.which Qiffered significantly from the noctﬁrnal bears

w

studied. On a'yearly basis he appeared to be most active from about
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0600 to 1300 houré,‘a time period when the other bears became totally
inactive. His activit§ level peaked at about 0930 with two lesser
crepuscular peaks qccurring at 0636 and 2000 (Figure 29). He QaS‘very
inacfive between 1400 and‘1800 and exhibited a fairly low 1gve1 of
activity throughout the night except at midnight whefe activity
increased‘somewhat. On the yeérly.avefagé he was more diurnal and
less nocturnal than the other bears (Figufes 21=-24 and 29).

Observations during the late evening.and early morning hours
revealed that Bear 40 was resting and most probably bedded ét time
intervals in which phe other bears were moving and/or feeding. A’
gradual increase in restlesshess, orhthe "winding up" peribd, was also
observed before the onset of activity. Longer spans of uninﬁerrupted
steady modes were noticed during Bear 40's restiqg periods when
compared to the other study bears. This could be an individual trait
but was probably a result of sample size, fiéld conditions ‘at the

time, or simply a tired bear, etc.

. Human=-Related Disturbance

There were seven observations'where a bear was known to immedi-
.afely flee from the éfea becausé of scenting the‘observers. These
bearé traveled.several to manyLkilometers before stopping for any
length of time. |

Three instances occurred where a study bear traveled towards the
observers during the night while’ unaware of their presence,‘discovered
their presence by ségnt, circiéd‘yhe observérs withiﬁ.45 - 75 m, then .

quickly left the vicinity, and again did not stop for any length of
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Figure 29. Comparison of the yearly average (spring-fall) activity patterns of Bear 40 and the

other four study bears combined, 1979-1980. Points indicate the average number of
minutes active per half hour time block (activity level). Seasonally non-weighted.
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time until several kilomefers away. In these instances, this circling
behaviof was only discovered with the aid of radio télémétry and veri-
fied with tracks. Data from human induced alterations én grizzly
behavior was not used in the analysis of activity measures nor acti-
vity patterns. 1In all other observations the bears appeared unaware
'of'our_presence, and uniform activity fatterns suggested that our

impact on the activities of grizéliés was,negligible.

Predation and the Use of'Carrion

0f the 13 caréasses I inspected that were’knbwn to bé fgd upon
by grizzlies, six were known to have been killed by the Bear(s), two -
wefe known to be carrion, and the caﬁses of death for the rémaining
five were ﬁndetermined. .Tﬁo bull moose aﬁd two bull elk were killed
when in excellent physical conditionm, indicated by femur marrow fat
contents of approximétely 90%, whilé oﬁe bull elk killed onl3i March
1980 had a femux fat:ﬁarrbw content of about 50%. Therefore, this bull
glk was in posr condition -and entering the fi?st stages 6: emaciation
(Cheatum 1949).

There were 24 observations of grizzlies feeding on different
carcasses made during IGBS aerial radio_trackinguflights for 1979 and
1980. 1 inspected three of tﬁese carcasses, in addition to 10 other
carcasses known to be fed upon.by'grizzlies which were iocéte& and -
examined from the ground. The'approximate time of death for 21 of
these 34 carcasses occurred from March‘to the end of May, while 10 of
the reﬁéining 13 died during a period:from 1 August to the end of -

[,‘
October.
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All of:the study bears were observed using carrion; and three
were known to prey on elk. ‘Of the 13 carcagseé inspected and kﬁown
to be fed upon by grizzlies, four out of fhé five -study bears were
involved in nine instanceés of feeding on different carcasses (one
.instance equals a study bear feeding upon a carcass). Study-béars
were involved inﬂnine of the IGBS aerial observations of carcass ﬁse.

Observations by IGBS members and by this study indicate that
3ears 15, 38 and 50 were éll_adept at preyiﬁg on elk and did not

restrict themselves to the use of carrion (Table 7).

Behavior of Grizzlies Using Carcasses as ‘a Food Source

Grizzlies using carcasses as a food source were significantly
less active (p<.001) than bears using other food sources. Generally
they were much less active nocturnally and at sunrise, but about

equally active at sunéet (Figures 30-32). Diurnal activity, though

averaging the same level as for grizzlies using other .food sources, _:

i

reached a fairly high peak af about 1400 hrs and trouéhs’lower than
" the norm for  late morning or early gvening time blocks. Activity in
general was more sporadic forming a less defined pattern (Figure 32).
Of the eight carcasses examined which were kﬁown to have been
fed upon by a study bear, seven of them were either found by the bear,
killed and/or dragged by the bear to sites within the canopy cover of
timber. The one ;ércass (domestic cow)rfed'upon in the open was
dragged to the site by the :Ancher; while'the only other carcass that

was partially fed upon in the open (10 m from the timber and within a

i
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Figure 30. Relationship between the average activity level of griz-
zlies using a carcass as a food source and nocturnal,
diurnal and crepuscular periods, 1979-1980. The activity
level is shown in minutes active per half hour time block.
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Figure 31. Relationship between the average activity level of griz-
zlies using food sources other than a carcass and
nocturnal, diurnal and crepuscular periods, 1979-1980.
The activity level is shown in minutes active per half
hour time block.
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small 50 m2 cléaring) was later dragge& by Bear 38 and her three year--
lings to a site 15 meters inside the timber'canopy (15 m from an
opening), therefore in calculgting the mean distancé (for nine loca-
tions) from an opening, both of.these locations were entered inm, The:
mean distance from an opening for these ﬁine feedfsite locations was
27.5 m with.é range from 5 m inside the timber to 140 m from the near-
est opening (not including the site 10 m from the edge of timber).

Beds associated with ¢arca§§es differed somewhat from beds'found
at other sites in that they were genefqlly scooped out deeper and

: .
appeared to be used several to many times.

Twenty-one of twenﬁyftwo bear beds found that were associated
with a carcass were withinlSO m of fhe carcass. The mean distance
from the carcass for these 21 be&s was 36 m. The mean distance for
~all 22 beds was 39 m (5 m - 110 m) from the carcass. Many times
_sites were found near a carcass (that was fed on by one of the study
b;ars) that appeared to be bed sites though not typically scooped out.
These probable bed sites were not included in the calculations of mean
.distances. When there was snow cover on the ground, bears were known
to bed in the snow close to a carcass but many of these were not iden-
tified because of snow ﬁelt and/or disturbances by the bears and
§cavengérs before the sites were invéstigated. On occasioné a bear
ﬁsing a carcass was konown to have bedded at approximate1§-500 m-from
the carcass, but no bed was ever found.

In my observations the carcass was typically covered with soil,
vegetation and other debris sometimes forming a large mound (six out

s

of the nine carcasses known to have'bgen fed upon by a grizzly and




-62-

classified as either buried or not had at least been partially covered-"

and three wére known to have been covered with ldarge mounds of soil).
Two of the three non-buried carcasses weré$;ear human disturbances
(one 500 m from a ranch house and one 80.m from a road) which coul&
explain their uncévered conditioﬁ. This behavior may be a phy#ical
deterent to avian and other small séavéngers as well Ss an aid in
diminishing the drift of odors which could attract other bears. The

abundance of other bears, coyotes and other scavengers in the area

appeared to determine the proximity’of beds to a guarded carcass.
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DISCUSSION

Amstrup and Beecham (1976) found that black bears in Idaho,were
more nocturnal, less diurnai, and 1e§s'active_iﬁ the early spring and
‘ late fall when compared to summer while Garshelis and Pelton'(1980)
reported similar reéults for black bearé in Great Smoky Mountains
National Park. Sizemore (1980) found that grizzlies near the South
Fork of the Flathe#d River were more active during the night than
during the day for tﬂe spring-summer period. No significant differ-
ence was found between day versus night activity during the summer-
fall periodf All'of.his bears were found to be active during all
hours of the day. The activity of‘fhe summer-fall period was greater
than the activity of the spring-summer period. Pearson (1975) deter=-
mined activity patterns of grizzlies by difect observation during the.
daylight héurs and the incidence of trap disturbances after dark. He
found that activity was moderately high in the early morniﬁg, inter-
rupted only by short rest periods. .From approkimately 1100 hours to
1500 hours -activity dropped particularly during late autumn. -Activity
increased in the late afﬁéfnoon and reached a peak at dusk. Traé ‘
disturbances were considerably greater after dark’than during the
daylight hours indicating that the markedly'increésed activity
observed at dusk remained high for at least part Qf the night.

In contraét, this study suggested that although grizzlies were

less active during the fall and spring; they were less nocturnal and

(5]
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more diurnal than during the summer. Barnés. and Bray (1967) working

on black bears in YelloWstone National Park found that some bears were

chiefly diurnal while some were nocturnal. This study indicated that
on a yearly average grizzlies were nocturnAI with crepuscular activity
peaks. If the same seasonal changes in aétivity_pattérns as found by
Amstrup and Beecham (1976), Garshelis and Pelton  (1980) occur in the
black bear population witﬁin the Yellowstone ecosystem, then a pqséi-
ble species niche separation is affofded‘the two species of bears
present, for space Sy time of day. Possibly, black bears are forced
to use certain'acﬁivity'periods due io social pressuré as'deSCribed

for Peromyscus maniculatus by Farr and Andrews (1978), though in this

_ case dominance would involve one species over another.

The pattern of black bear activity found by other authors-is
subported by trap capture énd disturbance data gathered during the
sﬁmmer of 1981. Black bears within the Yellowstone ecosystem abpear‘
to be predominantlyudiurnal_during the sumﬁer months, while grizzlies
mimicked the nocturnal behavior reveé_led in radio tracking data.
Three trép disturbances and thirteen captures of black bears duriﬁg
the summer months were known to occur during the diurnal (dawm to
dusk) period whilé only two- captures wexre known to occur during the
nocturnal (dusk to dawn) period. Four other captures were-thought to
o;cur'diurnally while for.one capture the period was not known. In |
contrast 21 grizzly capturés and two disturbances were known to occur
during the dusk to dawn period and“the three remaining captures vere

thought to bccur‘nocturnally as well.
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.Two possible fgctors causing grizzlies to avoid open areas .
during the daylight hours of summe? are probably'the.need for seclu-
sion as ﬁell as the need for shadei Jonkel (1980) has noted that the
heavy. fur and dark-colored underfur could cause a temperature problem

~due to heat absorption under di;ect suﬁlight. Grizzlies foraging in
the high, cool, secluded alpine zones'may remain active in the open-
ings for a longer period than bears uéiug areés such as those most
freguehted b& the study bears.

Food habits and éYailabilit§ also have a major influence on the
patterns and duration of activity as’well as the timing §£ activity
peaks. . There appear to be differences in the activity patte;né amoﬁg
the study bears. These may be real or they may reflect differenges in
the time blocks and seasonal location that bear activity records (BAR)"
wéré taken for the individual bears, feeding habits, reproductive
status, sex.and age as well as peculiarities of individuals.

The two activity measures considered (activity level and proba-
_gilit§ of activity) gave remarkabiy similar results. 'Therefore, it
‘appears that changes in total activity levél don't resui£ in changeg
iﬁ the distribution of activity écross the variables. This possibly
suggests that the activity pattern is wirgd into the animal rather
than the environment, but the activity level is environmentally
controlled (Picton,'personal-comm;).

The tendency for Bear 40's yearlyAactivity pattern to display a
diurnal to crepuscular rhythm'(figures 22 aﬁd 29), probably has much
to do wiﬁh the fact that the only months that he was monitored was

April, May, June, and September (Table 3), with only 13 percent of
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his 318 BAR occurring during June. Data from his 66 September BAR,
however, indicated that he was active throughout much of the daylight

hours and inactive throughout the night. The scant data on this bear

~ for any one season, however, make conclusions very speculative.

Sizemore (19805 also had a male grizzly that displayed a peculiar
activity pattern when compared.to his.othér study bears in that it
moved at all hours of the day and nighf during each season. An intra-
specific soc1a1 domlnance, time territory mechanlsm as descrlbed by
Farr and Andrews (1978), is a possible explgnatlon for Bear,40 s seem~
ingly peculiar.activity pattern.

Most of the data obtained for the months of Augﬁsf and September
were based on one grizzly (Bear 50) feeding on an an1ma1 food source
(elk and bison carcasses), which would decrease the overall probabil-
ities of activity during these months and alter the_daily rhythm.
Data,'however, suggest that such feeéing habits are not uncommon
during these months‘and the pattern thus, may still reflect an aver-
age . seasonal actiyity patﬁern for many individuai griézlies-withjn
the Yellowstone ecosystem.

-The acfivity patterns, use of preferred travel routes; fee&ing
sites, and bedding areas by grizziy.bears in fhe study area suégest
that grizzly-human encounters could be reduced if certain pfecautiohs
are taken.

Blanchard (1978) found thaf a high value was placed on the exis-
tence of grizzlies in her study area based on the response of regis-

tered recreationists. Since few hikers left the trailé, the majority
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of grizzly-hﬁmén encounters occurred while the recreationist was on
the trail.

My observations in&icated’that grizzlies frequent trails. In
the Gneiss Creek area the trailS‘Qere used almost nightly byrgriz-
zlies, hoﬁéver, the activityfpattefn exhibiteé-by grizzly bears in
the Yellowstone ecosystem was highly related to -time of day. Activ-.
ity was almost restricted‘to'a period fpom dusk to daylight. ’With |
yearly and summer activity peaks both occurring at 0600 hou?st
grizzly-human.encbunters might be reduced substantially if hikers

restricted their use of trails to a time period from about 1030 to

' 1800 hours. If a trail leads into the wind and/or visibility is poor,

extra caution (Jonkel 1980), should be taken if one must hike at all.i

In the four instancéé when the study bears were surprised at
close quarters (within 100 m) by the observers, they always reacted
by fleeing and alwayé'traveledlfrom 3.2 km (2 mi) to many kilometgrs
before stopping and remaining in an area. This indicates that griz-
zlies may évoid humén activity and may react to distu?bances at close
quarters by moving elsewhere. This implies.that with eQér increasihg

numbers of people using "critical" bear habitat, the numBers of places

where the bears can retreat will continually shrink and grizzly-human -

encounters will inévitably increase. Management policies 1imiting
i

human use of certain areas seem to be of major importance for the
grizzly's future. The closure to human use of grizzly bear congrega-
tion sites; as found along Flat Mountain Arm during the spawning run

d

of cutthroat trout, (Salmo clarki) also seems to be a wise choice for

allocation of space for bears and ‘humans.
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Field observations indicated that grizzlies may have preferred
beddihg afeas often within dense stands of timber. Hikipg through
denée timber du;ing tﬁe daylighf hours would greatly increase thg
chances of a'griézly-human encounter (of surprising a érizzly in_its
day bed). To lessen future grizzly-human encounters, any grizzly"béar
use areas should be avoided wheﬁ constructing trails, campsites, camp-
grounds, or other human recreational(areas (Jonkel 1980).

Rogers (1976) reported that food availabiiitﬁ greaily influenced
the reproductive éuccess of blaék bears in Minnesota, Hg theorized
that if black bear energy reserves were low in autumn, tﬁe fértiiized
ova is not implanted during November or December. Picton (1978) noted
that during autumns with mﬁch'snowfall, the avéilability'pf grass, .
sedgés, and pine nuts would be affected. During autumns with heavy -
snowfall, prgdation may thus be én important adjunct iﬁ"supplying
ﬁeeded energy resefves. |

Craighead and Craighead (1972) and Cole (1972) noted that carrion
is 6f importénce from March to May. Mealey (1975) suggested that aﬁi-
mal material as food (mainly elk) is limited during the pre—grbwing
season and thaf éompetition among grizzlies during this Fime may have
a regulatory cansequence.for the grizzly population. Hdwever, if |
grizzlies becéme efféctive:prqdators on ungul#tes such a regulatofy
effect would:be dampened to some degree. Deep snow and certain snow
conditions during this iﬁterval would improve the chances of such a’

situation occurring. - My observations (Appendix A) indicate that griz-

' zlies only have one-fifth the weight loading on'the foot of ungulates.

The regulatory mechanism would still be in Qpefation, but effective
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predation after mild winters when’carrion is scarce, would dampen the
oscillations of bear numbErs'thus ensuring more stable population
nﬁmbers.

Cole (1972) noted that accumulations of snow that kept elk on
limited areas coupled with "wintry" weathef extending into May
proloﬁged-stresses on elk herds and increased their vulnerability to

.predation by grizzlies.' He felt that grizzlies‘could be highly
‘cursorial predators at times. His stud§ also concluded that competi-
- tive scavenging and predation on elk by grizzlies was a natural -
adjunct to the regulation of elk numbers, but was not of major impor-
. tance in the'regulation.

‘Two of the Park's major predators'oﬁ ungulate hefds -- the wolf
and the mountain lion -- were eradicated in the past for thé most
part. An ecosystem with fewer major predators, but increasgd malnu-
trition and starvatipn‘of.ungulates wouldrlead to a greater quantity
of carrion left for the bears. Most ﬁngulate deaths due to starvation
tin Yellowstone National Park)'ochr from March to May (H&uston'1978).
Grizzlies emerging frbm their dens in‘late March and April would maxi-
mize finding carrion before the smaller scaveﬁgers located and |
devoured them. Houston (19785 found that an ungulate carcass was
;ftén dévoured by coyotes and avian'scavéngefs within 24 to 48 hours
of the time it died or was killed. Thus emergence from the den may
be keyed.to the months when carrion is most availasie. "Waiking car~

rion" numbers are also highest durihélthié spring period. Cfaighéad
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(1979) reported that the.sight of an ungﬁlate incapacitated of strug-
gling in deep snow, may arouse a grizzly's predatory instinct,_but it
coulﬂ also be considered optimal foragiﬁg.

| Mos£ research has, however, indicated that predation bn ungulates
by grizzlies is an exceptibn rather £hap a common occurrence. Obser-
vations during this stu&y, however, indicatelfhat predation on ungu-
lates by grizzlies in tﬁe Yellowstone ecosystem may be much more
prevalent than reported in the bas;. For a period in the spring,
shortly after émergence.frﬁm‘the den, I believe that predation, along
with the use of carrion and white béfk pine nut caches, are by far
the most important food sources or hearly the sole food soqrceé for
certain individuals during cerpain years as indicated for Béar 15 and
Bear 38. Actual predation on healthy unguiateslduringlthe fall may |
also be highly ﬁnderrated in the literature.

Pearson (1975) sta#ed that the grizzly is an opportunistic omni-
vore and aléhough'they have the capability of utilizing any food item,
'ﬁhey concentrate on those that occur in quantities,'éufficient for
energetic input needs. The availability.of-large ungulates within
the YelIOWSténé ecosyétém not only supplies'another potential.food
source‘for grizzlies through ca;riop,'but a}so increases the proba-
bility that predation by grizzlies will occur. Houston (1978) noted
that the eik population had increased in the fark frém About 5,009
animals in 1968 to aBout 12,000-15,000 in 1976 since the'gnd of the
elk culling program. )

There may be a real behavioral difference between the Yellowstone

grizzly bear popuiation and grizzly bear populations in other areas
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because of this availability, just as the availability of spawning
- salmon in areas of Alaska make fishing a much more prevalent activity
and food source than within the Yellowstone ecosystem.

Measures that benefit elk and other ungulates within the’Park-
should in turn, benefit the grizily.' However, if tne numbers of these
ungulates becomes too large, heavy”comnetition with bears for suecu-
lent forbs and grasses may oeeur (Graham 1978). The over-winter loss
of unéulates from natural causes and due to.natural regulation poli~
eies.should not be considered a ﬁaste, as noted bf Houston (1978),
since these losses benefit the grizzly bear as well as other scaven-
gers and insectirnres. An overpopulation of ungulates would, however,
result in a crash in the food base for'grizzlies if a long term crash
in ungulate nnmbers occurred due to range deterioration.

The frequent shifting‘to different bio-centers for the study
bears witnouf an apparent relationshib to theinype, uantity, quality
or distribution of bear foods present may be related to exploratory
movements.or the foraging strategy of grizzly bears in the Yellowstone
ecosystem; However, the IGBS has also noted particular individuals
using a certain area duriné the same time period in consecutive years.

- The nutritive values of sections of habitat change occasionally as
well as from year to year, and through exploration a bear should gain
familiarity, thus better efficiency in enploiting the environment in
.the long run (Altmann and Altmann 1970, Armstrup and Beecham 1976). -
Shifts to other bio-centers may also be related to food items of

seemingly minor importance due to infrequent occurrence or quantities
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present in the dietrof grizzlies but which are §f gssential nutritiQe
value. .

All the home ranges for the.male study bears'were gréater ip size
. than those for the females. During the;breeding season, feﬁroduc-
ﬁively available female grizzlies in theory would amount to only about
1/3 of the adult female population, sidce the other 2/3 will be occu;
pied with cubs of ;he year or yearlings. For males, minimal héme
range sizes may be determined by nutritional needs and habitat charac-
teristics; however, for these males to be a reproductive success it
is to théir advantage to range over lafge::areas and ‘have ranges thgt
oﬁerlap those of many fem#le Eears. The size of an adult female home
}ange should oniy be large enough to assure Self-mainténénce of the
female  and her &ouﬁg.

Although grizzlies use a &ide vériety of habitat types, they
appear to select certain types (Blanchard‘1978). Therefore, it is
advantageous for their ranges to overlap in order that they can
exploit their eﬁvironment to the fullest. This is espécially impor-.
tant duriné &ears.when food productivity fluctuatés (Pearson 1975).
Grizzlies are omnivorous, within the Yellowstong ecosystem.” Mealey
(1975) found that vegetatioﬁ represenfed 93.1% of the total'importaﬁce
value in.the diet of grizzlies in the Yellowstone ecosystem. The
digestive physiology of tﬁe grizzly Qas found to be adapted to a
highly herbivorous diet, but these adapfations were found not to
impair the ability to assimilate animai‘food mate;ial very’efficient-

ly.
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Many bear-clawed trees were observed on the study area, and these

are.thought by some people to represent terfitorial markinés by bears.
These were observed mainly along traditional travel routeé'for griz-

zlies and in areas known to be used by numerous grizzlies of both

\

sexes. Therefore, since territoriality was not found to be the rule, '

some tree markings may be the result of a sort of exercise to train
and stretch muscles. Elgmork (1978) felt this was the explanation
for the tree climbing activity he reported for brown bears iﬁ Norway
shortly after the bearg had left their dens.

Hornocker (1969) found that olfactory and visual @arks served to
facilitate avoidance between mountain lions.' These markings, though -
not serving as territorial markings in the Seﬁse of defen§edjterri-'

tories, may also assist the'avoidance';eaction among grizzlies.
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PREDATION AND THE USE OF CARRION

A Morphological Characteristic of Grizzlies That
is Advantageous for Snow Travel

Grizzlies often travel extensively on deep snowpack after.emerg-
ing from their dens in the spring. VisuQI observations bf'travelidg
bears and ungulates along with the inspection of tracks revealed a .
great difference‘in the ease of travél for bears as compared to artio-
dactyls duripg periods of aécumulafed snow. In the soft snow éf early
spring, moose and elk were observed sinking to chest height in snow,
relying on the exhaustive process of plowing or boundihg which.quickly
uses up dwindling energy reserves. Bears typically sank only slightly
deeper than we did traveling on snowshoes, al£hqugh we were weighted
down with approximétely 34 kg (75 1b) backpacks. Had we been merely

on foot (without snowshoes or our backpacks), travel for any distance

would have been unreasonably difficult to impossible.

A useful method to compare the relative adaptation‘of various
species for traveling in snéw is bi comparing their weight-load-on-
track measurements (Kelsall 1969, Kglséll 1971). The depth to which
an animal‘sinks_inio snow depends upon the methods ofllocomofion, the
weight-load-on-track, and the density, depth and hardness of the snow.
If two-speqies have comparable weight-loads-on-tracks, the species
with a greatef.chest height would have the- advantage over the other

in deep,-soft snow (Kelsall 1969). Animals that have lesser chest
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heights may'be‘compensated for by their having emaller weight-loadings
and thus have the advantage in crusted, denser snow where they can
walk on top of the snow surface (Kelsall ig71). |

Kelsall (1971) coﬁpared‘foot 1oa&inge of male unguletes 4 1/2
years old and over for four species.

The results listed in Table 8'indicate that the five study bears
(and probably most grizzlies within the Yellowstone echystem) are
better a&apted to traveling in snow with weight-on-load-on-track meas-
urements of about 1/5 or less than that of eik, moose and bison. This
would be particularly.edVantageous in eense.snow with hard crusted
layers. This allows for eaee in :oeming vast areas in search of
carrion or in capturing weakened prey épecies during the early post-
denning phase when accumulations of snew are great, A berson travel-
1ng w1thout snowshoes has a dlsadvantage (W1th a walklng veight
loading of about 340 gm/cm ) compared to a trave11ng bear (196 gm/cm
.fpr the study bears). A person on snowshoes, however, has the advan~-
tage over a grizely even when'cart§ipg a heevy‘(34 kg) backpack with
a weight loading of about 61,gm/cm2 (traveling). Even a very large
bear, such as Bear 9 (an aduit male insttuﬁented'by IGBS members, but
not one of my studj bears, that had a 324 kg fall weighti, has an
advantage in snow because of-emaller traveling weight ioadings
(248 gm/cm2 fali estimate) over a huﬁaﬁ withothSnowshoes or ungulates
such as elk. |

A bull elk that Bear 38 killed was located in a small (40 meters
. wide by 60 meters long) southeast facing Park at mldslope at an eleva-

tion of 2097 meters. At this site on the date the bear(s) made. the




Table 8. Estimates of track area, standing weight-load-on-track (in gm/cmz), and traveling weight-
load-on-track (for careful travel; one foot off the ground) for 6 grizzlies, a human (with
and without snowshoes and/or 34 kg backpack), and 4 species of ungulates (4 1/2 years old
and over) from Kelsall's (1969, 1971) works.

Species and Track Area of Track Area o Total Tt!ck Estimated Standing Utz Traveling \v'&.
Description Front Feet (cm“) Hind Feet (cm”) Area (cm”) Spring Wt. Load (gm/ca“) Load (gm/cm”)
kg 1bs.
Griz. Bear 40 478 426 904 124 275 138 184
Griz. Bear 50 402 376 778 109 240 140 186
Griz. Bear 35 578 524 1102 158 350 144 192
Griz. Bear 38 535 486 1021 158 350 155 207
Griz. Bear 15 608 546 1154 181 400 157 209
Mean of the 5 Study 520 472 992 1466 323 147 196
Bears
Griz. Bear 9 ° 730 668 1398 260 575 186 248
(Spring Wt.)
Griz. Bear 9 730 668 1398 324 715 231 308
(Fall Wt.)
Human (Size 10 1/2 -— (one boot) 506 86 190 170 340
Hiking Boot (mo 253
Backpack)
Human (Size 10 1/2 - (one boot) 506 120 265 237 474
Hiking Boot with 253
Backpack)
Human (with Snowshoes -—— (one snowshoe) 3918 86 190 22 [vA
- no Backpack) 1959
Human (with Snowshoes -— (one snowshoe) 3918 120 265 31 61
and Backpack) 1959
Elk (Females, 99 9% 193 261 7577 676 907*
Kelsall 1969)
Moose (Males - ——- (Hoof Area Only)
Kelsall [1969]) 499 455 1005 922 1235%




Table 8. Continued

Species and Track Area of Track Area o{ Total Tr,ck Estimated Standing th Traveling HE.
Description Front Feet (cm”) Hind Feet (cm”) Area (cm") Spring Wt. Load (gm/cm“) Load (gm/cm”)
kg 1bs.

Moose (Males -—- -—- - — 710 951%
Kelsall 1971)

Elk (Males - s—e == e 780 1045%

Bison (Males - ——= - ol A 910 1219%
Kelsall 1971)

* = Traveling Weight-Load-On-Track estimates using Kelsall's (1969, 1971) Standing Weight-Load-On-Track estimates.

= = No data or not applicable.
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kill, the snow depth'had been'judged to be about 90-110 ém deep.
Kelsall (1969) noted that énow.depthé of about 30 percent less than
chest heights of unguiates, severely hinder theif travel. Kelsall
(1971) found that the meaﬁ chest height for male elk 4 ‘1/2 years old-'
and over was aboﬁt 89 cm. Typical snow depths in the arga.of the kill
‘waSvabout 110‘ch which would greatly hinder travel for elk allowing

them to sink to chest heights.

Prédatipn
Knight and Judd (1986) reporteg,tyat cerfain grizzlies leérn to
prey on domestic livestock whéreas oﬁﬁers-never become such problem
makers. Knight (1977) has_alsolhoted that.certain grizzliés_become
adept at preying on elk even during the éummer months . Bear‘6 was
observed guarding elk she hdq killed on several occasions during the
summer of 1977. Mealey (1975) reported on the predation of a mature
(7-9 &earlold) bull elk by a grizzly dﬁring the breeding'pefiod forv
~elk. Bear 50 éléo provideé'an example;of an individual with predatory
ability. | |
~ From 18 July 1980 to 19 August 1980 Bear 50 appearéd'to have lost-
at least 23-27 kg (50- 60 1bs), was very gaunt, and looked to be in
very poor physical cond1tlon. This observat;on was made after she
had finisheé consuming a large bull elk, but the reason for her loss
- of condition was unknown. She was not sighted nor moniforéd frxom the
ground for nearly two months untll early in Oct;ber when she was found~f

to be feeding on whitebark pine’ nuts and a bull elk she had - k111ed
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A sighting of her on 14 October 1980 indicated that she was in excel-
lent physical condition having gained in excess of 45 kg (100 lbs).
Her large gain in weight along with her growth of a thick winter coat
made her not even resemble the bear we sighted two months earlier.
Both Jonkel (1980) and Knight (personal communication) have noted the
capability of grizzlies to gain weight at the rate of several pounds
per day if they have a good supply of nutritious food. It's believed
that she had been very successful at preying on ungulatés during this
interval. She had displayed her efficiency at preying on elk before
the rutiing season of elk and it is assumed tha£ her efficiency would
have increased during the fut (September to early October) since these
ungulates become increasingly iess wary as the rut peaks.

Bear 50 was known to be using whiteba;k pine nuts heavily dpring

the early part of October, even diring a 7-9 day period when she had

an elk kill nearby. The possession of this elk, thus did not preclude'

other foraging activities which is .consistent with Mealey's (1975)
findings. Both pine nuts and elk meat are highly nutritious with
protein contents at 11.9 percent and 88;2 percent, respectively, and
respective digestibilities of 73.6 percent and 78.1 percent (Mealey

1975).

Behavior of Grizzlies Using Carcasses as a Food Source

Grizzlies using carcasses typically drag them into the timber
and bed fairly close to the carcass. Six of the nine carcasses clas-
sified as being cached or not, were covered with dirt, vegetation and

debris. Knight (1977) and Hoskins (personal communication) reported
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tha£ oné adult male (Bear 19) killed .two élk and went io the troublé
of buryihg the remains in a large rectangular hole (2 m in width by
3.5 m ih length) abproximateiy 1 m deep. He also buried parts of avl
bison carcass in a similar'holep Knight (1977) observed an adult .
femalé grizzly (Bear 6) covering an elk carcass with soil and vegeta-
tion and within 100 yards of her werg.ano;her fgmale grizzly with
thrge yearlings Qnd a lone grizzly. Two. days later she was observed
still in possession of the carcass, but lame in the 1éft front foot.
She was believed to have éctively defended the kill against the Ather
bears. This caching Behaviér is not a common technique for the black
bear as it is for the grizzly (Schullery 1960; Knight,.peréonal commu-

nication).

The Caching of Carcasses

It was noted earlier that both Bear 50 and Bear 15 were known to.
have cacﬁed carcasses and left the vicinity for up to four days (in “
Bear 50's case). No direct evidénce-was available to indicate why
they had left theirlcaches. My obSeertiops as well‘as those of IGBS
trapping crew members do‘not support the idea that grizzlies prefer
putrid meat. Putrid meat, though much easier té detect and locate,
for a bear, is not always chosen over fresh meat when both are offered
at a trapéing site. 'The bears tend to be ihdividualistic; hoyever,
some do seem to prefer meat when numerous maggots are also present as
do many scavenéérsl' I do not think th#f the caching behavior (caching
a carcass then leaving fof'up to four daYS) disPléyea by Number 50

and Number 14 was due to-a'preference for aged meat. In these cases
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I feel that an easy opportunity arose for preying on elk and the
bears, though fairly satiated, took advantage of it, killing, then

caching it for later use.

Tree Climbing

It is generally assgméd that an adult gfizzly cannot .climb trées
unless ladder-like limbs enable it to do so. ‘However, claw'marksland
a tra%l of grizzly hair indicated in four insfantes that grizzlies
climbed trees without ladder-like limbs in order to obtain or in
attempts to obtain meat which had begﬁ hung from a tree as an attrac-
tanﬁ to IGBS trapping sites. The climbs. ranged from 3 to 12 m in
height (mean = 8 m) and the trees varied in size from 25 cmto 2 m
d.b.h. The Elaw marks indicated that on the smaller diameter trees
the bears grasped the side of the treelopposite their body with the
~ front claws'while clawing and pushiﬁg with their hind légé on £he side

of the tree that their body was oriented.

- Reproductive Behavior

Pair Bonding

M§ obser?ations indicate that pair'bondé between "mates" may
last as long as two monfhs or more. On 23 April 1980, a smaller set
ﬁf grizzly tracks (115-120-mm-wide front track) accompényinguBear 40
indicated he had probably paired with a female. These bears were
sighted én 24'Apri1 1980, confirming that they were, in fact, togeth-
er. From the.date of this sighting until the date that Bear 50 was»

first captured on 15 May 1980, evidence indicated that No. 40 was
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still paired with the same female (with 115-mm-wide front tracks).
Bear 50 was fqund to have front feet that were also 115 mm wi&e; and
" the descriptive size and coloring of the unmarked bear (baséd on two
sightings) also matched that of Bear 50; therefore, it is believed
;hat éhe is the female he originally pai;ed with. On 21 May 1980
Bears 40 and 50 were located together during the first radio-tréckiné
flight made after No. 50's capture. From this,ﬁime.until ié'June
1986, these bears were known to be paired with oﬁly a single 1- to
2-day split-up. Neither bear was located again by air or on the
| ground until 1 July 1980 when the bears were ab;ut 8.7 km apart.
Therefore, the pair bond was broken sometime between 17 June 1980 and
1 July 1980. This breeding pair were bonded at 1e§st 56 days.

| The only other péir bonding I obser@ed for the spudy beaxs during
the two field seaséns'was for Bear 35. We found tracks of a smaller .
beaf with No. 35 on 7 July 1980, and the next day we sighfed him with
a smaller (approximately 113 kg)-.smokey gray-éblore&‘female with
frosty blond grizzling traveling to their day beds. 'Neitﬁer the
beginning nor duration of this pair bond was known. |

Based on IGBS aerial flight dafa (Tables 9 and 10), May was the

month when the'moét "possible breeding paitr" observations were made
.during both 1979 and 1980, with seven and 10 observations, respec-
tively. 1In 1979,Asix of ghe seven observations were made during the
first 10 days of May, while in 1980 all 10 observations'qccurred
between 12 and 22 May. During 1979, no observations were made in the
month of June, which is usually considered the month when the rut

peaks. Two observations were made in July, while the ‘earliest and
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IGBS aerial flight data on possible breeding pairs of

grizzlies sighted or located (radio) together during 1979.

Male Bear No.

or Approx Female Bear Ng. or Date Location
Weight Approx. Weight 1979
UM 500 1b. 12 April 16 North of Witch Creek
grizzly near a moose kill.
Bear 12's 2-year old
. not seen in the
area.
36 UM approx. 275 1lb. April 27 Beaverdam Creek
UM grizzly 26 May 3 On NW ridge of
Prospect Peak
2 UM grizzlies, 26 May 7 Carcass of an elk
one larger, one east of Prospect
the same size Peak
as Bear 26
UM large griz- 21 May 7 On ridge between
zly Hoodo Creek and
Lodgepole Creek
14 12 May 7 NW of Heart Lake
40 UM larger grizzly May 10 On elk carcass on
Alum Creek
2 UM grizzlies 26 May 10 On elk carcass east
of Prospect Peak
1 UM grizzly 26 May 21 On Prospect Peak
asleep on top on a
snowbank
22 UM approx. 300 1lb. July 16 Bear Creek
22 3 UM grizzlies all August 17 In meadow on Jones/
about 400 lbs. Bear Creek ridge
2 UM grizzlies, 26 August 29 West of Prospect
one about 375 Peak
lbs. other bear
about 225 lbs.
1 UM grizzly, 1 UM grizzly October 11 Woody Creek
300-350 1bs. about 125-200
1bs.
LS 38 August 19- Fir Ridge Mt.
13, 1978
1

UM = Unmarked

1978 observation on Bear 15 and Bear 38
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Table 10. IGBS aerial flight data on possible breeding pairs of
grizzlies sighted or located (radio) together during 1980.
Male Bear No. Aerial
ApproximTte Female Bear No. or Flight Location
Weight Approx. Weight Date
40 UM smaller bear April 28 Rabbit Creek
(No. 507)
UM 450 1b. bear 26 May 12 NE of Prospect Peak
UM 450 1b. bear 26 May 15 Lower Blacktail Crk
51 26 May 21 Between Folsom and
Prospect Peak
UM 500-530 1bs. UM approx. 175 May 21 On eastern ridge of
Prospect Peak
?Tracks in snow 8 May 21 West side of Thun-
of another derer
adult bear with
Bear 8
40 50 May 21 East of Arnica Crk
40 50 May 27
UM 250 1b. 12 May 27 Flat Mtn Arm Crk
UM 500 1b. UM 300 1b. griz- May 22 South of Crescent
zly Hill
UM 450 1b. UM 300 1b. griz- May 22 In Cache Lake
zly
40 50 June 9 One mile north of
Beach Lake
51 UM 350 1b. griz- June 12 .75 km west of
zly Blacktail Creek
40 50 June 17 Sentinel Creek
UM 350 1b. UM 300 1b. griz- June 24 Carnelian Creek
grizzly zly
12 21 Sept. 2 Papoose Ridge
35 UM 250 1b. July 8 .75 km NE of Whits
2 Lake
40 50 April 26- Traveling together
June 17 within their annual
use ranges
;UM = Unmarked
= Ground observation
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latest oBservation dates for observed "possible.grizzly mated pairs"
were 16 April and 11 October 1979; respectively. During 1980 there
were no aerial observations made in July, while one ground observation

was made during this month, but there were four made during June.

The earliest and latest—détes when such aerial observations were made
during 1980 were 28 April and 2 September, respectively.

Actual mating activity was observed between Bear 40 and Bear 50
on 12 June 1980. Copulatory as Qell as'non-cépulafory mounts were
followed by short interims of rest and/or grazing as described in

detail in the case histories (Appendix C).

Reproducti?e Biology
Craighead, Hornocker and Craighead (1969) stated that brecopulg-'

tory behavior was observed as early as l4th May and postcopulatory
behavior as 1at§ as 15 July, however, 80 percent of all éopulations
occurred in June. Craighead (1979) stated that it was‘essential\to
grizzlies that the males meet and mate with females during.the two. to
three Week period thaﬁ the females are in estrus (psychélogically";nd
physiologically receptive t0'copulat;9n with males). The bears
congregating_(at'duﬁps) in.%arly spring ;s they héd done for 80 years
. previously, would‘helé assure that néarlyvall'females‘in estrus would.
be bred.

~ Many observers have reported on the:mating and cépuiation-between
grizzly bears (Murie 1944; Hornocker 1962; Mundy and F109k 1965; .

Sparrow 1968; Craighead 1969; Pegrsoﬁ 1975, and Hérrero.énd Hamé;
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1977). Compiling these works one learns that grizzlies‘may be promis-
cuous coming together for only a few hour; to_copulate and 'then part
(Hornogker 1962),. or they may form.pair bonds lasting up to 23 days
(Murie 1944). My obséryations show that pair bonds between "mates"
ﬁay last as long as two months 6r more.

6bservations'during this study seem to indicéte that individuals
or populations of griziligs that do nd; congregate (where food is
readilj obtainable, for instance), may exhibit a different pattern of
breeding behavior than that observed by Hornocker (1962).

Due to closure of the dumps since the Craighead tl§72) and
Hornocker (1962) studies, ﬁost of the major congregations of bears no
longer occur outside of the.June - August concentration of beafs .
fisﬁing a few tributaries of Yellowstqng Lake. Large berry crops .are
rare in the Yellowstone ecosystem so typical summer to fall concen-
trations in such aréés are also highiy limited. _ \

From May 21 to Jﬁly 16, Pearson (1975) made 12 observations of
male-female associations where the male displayed sexually aggressifé
5ehaviof. By examining grizzlies kilied by sport hunfers sﬁermatozoé
were found in the testes of males és early and late as May 22 and
August 23, respectively. Follicular deveiopgent within the ovaries '
of femalgs had coﬁmen;ed‘as early as May 16 and the vulva showed some
swelling by Méy 25. During June and early Juiy the heigﬁt of'the'
.breeding season occurred. Although the culmination of breeding wés'
not clearly defined, vulvar swelling was much reduced by August 4 and
by Augustr14 no follipulér activity was observed in the ovaries.

These findings agree closely with evidénce found during this study ;
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and seem to indicate that although the peak of the breeding season
occurs from June to mid July, male-female associations agd?or mating
may span from May to early September. With the phenomena 6f delayed
implantation found among the ursids, such a wide span for dates of
conception would have little or no effecf upon the criiical tiﬁing
for development and birthAof cubs. The survival value of this physio;
logical mechanism for an .animal that must noﬁrish the fetuses and
" suckle young while fasting for about six months has'beeq reported by
Craighead (1979). |

| A mechanism for increasing the odds of males and femaiés meeting
would be a behgvioral‘pattern where maIgs and females pairgd up upon
early spring meetings and once they have dete?mined that one énother
are a good genetic investment, a lengthy pair bond‘i; forméd until
the female has gone throﬁgh her estrus cycle and Qas‘bred. It is
assumed, however, that this Behavior ié inherent in the grizzly popu-
lation and need not depend upon a behaviorgl change. Although some
grizzlies within the Yellowstone population are thought to be promis-
cuous or form very- loose and/or short-term pair bénds, sdmg individ;
uals are known to form lengthy pair bonds.. This lengthy pair bond
would seem more beneficiéi:(fox'non-gongregatihg grizzly populations)
since mates would be'ha;der to find and should be .defended from a

- Y

surplus of males (Herrero‘ahd Hamer 1977).

Fighting ’ |
Bear 15 was known to have fought Bear 20 on lé May 1980 an@ since

no carcass was found in the vicinity and the sterile understory held

little bear foods, it was not likely that this aggressive Behavior
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was due to competition for food. Possibly the fight occurred because
_of a violation of one of these male's critical distance as described
by Pearson t1975) since thé breeding season would be beginning to
break down their avoidance reactions. It is unknown whether either
'male had Been with or was. following a female at the time'éf the fight,
but a fight over a female seems likely since this’oc;ur¥ed during May,
the month during which the most breeding pairs were observed.

Fighting amoﬁg iﬁdividuals within-a"population is reduced by the
development of a dominance hiérarchy which relateés to the survivai of
individuals as well as'tﬁe speciés (Tinbergen 1953). Hornocker (1962) -
reported that most of his obéervétions on fightiné and aggression were
related to competition for food or among males du;ing £hé.ﬁreeding
season. He also found that aggressive males were generally the
successors when competing for females in estrus.

Three of the adult male dominance classes (aggressive, defensive, -
‘and cautious) described by Hornocker (1962) Qaried as to spe;ific
rebroductive behavior. However, none of the males in these classes
were observed to defend a certain female alfhoﬁgh somewappeared to be
paired with a single female for periodé up to severél-days, The domi-
nant male in each of the: three years.of his study and a single sub-
dominant male were the only males observed to defend a particular
female. At congregation sites where his study occurred, the chances
of a male losing his "mate" to another male wogld bé gréatly enhanced;
thué, polygamy should be favored under these conditions.

An avoidance reaction described by Pearson (1975) now appears to

be the mechénism whereby grizzlies within the Yellowstone population
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‘reduce fighting. The dominance hierarchy as described by'Hornocker
(1962) probably has broken down for the most part since frequent
meetings by bears, as would have occurred in a dump situation are

needed to keeﬁ'such,a mechanism going.

The Family Unit

During the spring of 1979, No. 38 came out of her dem in mid-
April and had‘tﬁ;ee male offspring which were probably_si?ed by Bear
15 since these two bears we?e known tb be paired for a éﬁort perioa
during mid-August of the previous summer.

Observations of No; 38 during the summer of 1979 indicated that
she was a "g;od mother", keeping close watch oﬁ hér three cubs.
Observations of this‘family unit indicated that the largest of the
cubs was more aggressive and ranged farther from his mother than the’
other two cubs. - Bed sites inspected tha; were used by this family
group also indicated that éne of the cubs‘was more of a loﬁer, for
one cub bed was found on several occasiéns as much as 25 m from the
other three beds, which weré always located less than 1 m from one
- another. The group denned together'dﬁring'léte November 197§ and left
their den éometime between 19-24 March 19807

| In June 1980 the_two smaller yearlings (Bears 54 and 55) were
instrumenfed with expandable radio collafs designed for young bears
.(Knight 1980), while the lafger, mofe soiitgry yearling w;s not recap-

tured.
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It is not known when Bear 38 separated from her three yearlings.

After her capture and release (on 11 June), an aerial flight was made

on 16 June 1980 and they were no longer together.

This split-up of Bear 38 with hgr family in 1980 may have been
triggered by the onset of rutting activity since it occurred about 11
June and lasted until approximately 22 Juiy when Bear 54 had reunited

with No. 38. This breakup coincided with the time period when grizzly

" bear breeding activity is high; however, Bear 38 did not have off-.

spring the foliowiné year. Female grizélies are known to breed
occasionally after the weaqing of year}ings_(Craighead, Hornocker -
and Craighgad:1969, Knight,'peréonal_communication).

The three.yeérlings remainedltogethér'for only about a week or
two, then separated, Bears 54 and 55 féunited by 11 July 1980. The
aggréssive sibling apparently did not reunite with his family. Nos.
54 and 55 remained in the éompany of éne another until about 22'Ju1y

when Bear 55 had split with Bear 54 and reunited with No. 38. By 25

'July Bears 54 and 55 were traveling togetﬁef once again while their

mother was alone.' After this, Bears 54 and 55 remained togeéher but
apart from their mother until about 7.August when Bear 54.rejoined |
his mother for several days only to part from her once more and join
Bear 55. These two bears then :eméined together fut apart frsm their
mother ﬁntil about 7 October when Béér 54 and Bear.55 could‘no longer
be located due to the loss and failure of their collars, respectively. .
The third &earling had not been sighte& in the company of his brothers
since 16 June and was thought to bé traveliné alone. Bears 54 and 55

were thought to have deﬂned'together.
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The reuniting of Beér 38 with one.or more of her siblings from
time to time prpbabiy occurred after she had ceased entering estrus
and probably resulted from a weak, but someﬁhat toléré#t boﬁd Between
her and her offspring during this interval.

The split-dp of Bears 54 and 55 from their more éolitary sibling
(G-9) probably was due to the individualistic behavior witnessed for.

this yearling male.
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APPENDIX B

AERTAL -MONITORING HISTORY FIGURE AND CARCASS USE TABLES
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Figure 33. Aerial monitoring histories of the five study bears during 1979 and 1980.
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Table 11. Summary for carcasses inspected and known to be fed upon by grizzlies during 1979 and 1980.

Classes of femur marrow according to Cheatum (1949).

Bear No. Species and Evidence Age of Class Approximate Distance Carcass Location Number of Distance
Description of Kill Animal of Date of (in meters) Buried (drainage) Bear Beds (in meters)
of Carcass or Carrion at Death Femur Death of of Carcass (Cached) of Found at of Bed(s)
Species Marrow Animal to Opening(0) Carcass Carcass to Carcass
or Timber(t) or Range
38 Elk Kill 4 5 March 31, 10 m to (T) Yes Gneiss 7 & (SB) 50
+ (Yrlgs) 1980 then drug (Partial) Creek (all)
to 15 m to (0) YNP 1 & (SB) 40
38 Elk UK 3 u Early to S m to (0) Yes Gneiss
+ (Yrlgs) Mid-March (Partial) Creek
(1980) YNP
15 Elk Kill UK UK April 3, 20 m to (0) UK Gneiss UK UK
1980 Creek
NP )
—
35, 38 Beef Carrion uD up July 1, In Open No Grayling 0--pnear UK Ez
54, 55 Cattle (killed by 1980 (near ranch Creek ranch 1
lightning) house) house
50 Elk Kill 6 1/2 1 August 12, 8 m to (0) Yes Firehole 4 5 - 40
1980 (Partial) River
YNP
50 Elk Kill 4 1/2 1 Septeamber 140 m to (0) Yes Delacy 9 15 - 110
29, 1980 Creek
YNP
50 Bison UK 7-11 5 October 20 = to (0) No Tangled UK UK
18, 1980 Creek
YNP
50 Elk Carrion 1)) UD October 10 m to (0) No Firehole 0--carcass UK
(road kill) 24, 1980 Near road) River near road
YNP




Table 11. Continued

Bear No. Species and Evidence Age of Class Approximate Distance Carcass Location Number of Distance
Description of Kill Animal of Date of (in meters) Buried (drainage) Bear Beds (in meters)
of Carcass or Carrion at Death Femur Death of of Carcass (Cached) of Found at of Bed(s)

Species Sex Marrow Animal to Opening(0) Carcass Carcass to Carcass
or Timber(T) or Range
51 Moose M Kill 7 1 October 1- 30 m to (0) Yes Cascade UK UK
24, 1980 Creek
YNP
51 Moose M Kill p 9 1 October 1- 30 m to (0) Yes Cascade UK UK
24, 1980 Creek
YNP
10?7 Elk UK UK 8 1 May-June 100 = to (0) UK Republic UK UK
1980 Creek
62 Bison UK UD uD uD June 11, UK UK NW Edge UK UK
1980 of Hayden
Valley
41 Elk UK UD uD uD August 1, UK UK Antelope UK UK
1979 Creek
* UD = Undetermined
UK = Unknown

=201~




Table 12. Summary of

IGBS aerial observations of grizzlies

feeding on

carcasses during 1979.

Bear No. or Species of Carrion 1979 Meters From Location
Approximate Weight Carcass or Kill Flight Timbers Edge
Date .
15 Elk UK March 10 UK (in open) South of Gneiss Creek
36 UK carcass UK March 16 At timbers edge At mouth of Beaverdam Creek
15 Elk UK March 20 At timbers edge On southern bank of Gneiss
Creek
UM 350 1b grizzly Elk UK March 23 75 m (in open) Southeast Arm
15 Elk UK March 23 500 m (in open) Richards Creek
12 and an UM 500 1b UK carcass UK April 16 UK (in timber) North of Witch Creek
grizzly
Elk? Kill? April 27 UK Nez Perce Creek drainage
26 and two UM grizzlies. Elk UK May 7 UK East of Prospect Peak
One larger, Bear 26 and
one the same size as
Bear 26.
32 Elk UK May 7 UK Phlox Creek
6 and cubs Elk? Kill? May 7 UK Surprize Creek
40 and an UM, larger, Elk UK May 10 20 m (in timber) Alum Creek
darker grizzly
26 and 2 UM grizzlies, Elk UK May 10 UK East of Prospect Peak.
one larger than Bear 26 Same elk carcass as observed
and one same size as #26 on May 7.
26 Elk June 4 In meadow Pursuing elk in a sage meadow
on Blacktail Plateau near
Lupine Creek
62 Elk Kill? October 3 UK. At edge of West of Magpie Creek
small pond.
Unknown.

g5

Unmarked.
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Table 13. Summary of IGBS aerial observations of grizzlies feeding on carcasses during 1980.

Bear No. or Species of Carrion 1980 Meters From Location
Approximate Weight Carcass or Kill Flight Timbers Edge
Date s
*38 Elk UK March 24 5 m (in timber) Gneiss Creek
*38 Elk UK March 26 5 m (in timber) Gneiss Creek (same carcass and
location)
*38 Elk Kill April 3 5 m (in open) Gneiss Creek
15 Elk Kill April 3 20 m (in timber) Near head of Gneiss Creek KE of
One UM female grizzly, Elk-- also 2 UK April 21 At timbers edge Mt. Washburn just above camyon
approx. 250 lbs with 3 elk carcasses rim
youn (175-200 1bs each) up the ridge
from the bears
32 Elk? UK April 21 At timbers edge SE of Hawks Rest
UM grizzly, approx. Elk UK April 24 UK On KE ridge of Mt. Washburn;
500-550 1bs elk carcass observed on
April 21, 1980 gone
35 Moose UK April 28 5 m (in open) 1-1 1/2 miles from the head of
Grayling Creek
2 UM grizzlies; 200 lbs each Elk UK May 21 250 m (in open) E of Geode Creek
*42 Bison UK June 25 UK NW edge of Hayden Valley
July 28
49 Gut pile from Carrion October 20 UK Pass Creek
hunter killed
elk
36 Elk Kill October 20 30 m (in timber) Trappers Creek
UK = Unknown
UM = Unmarked

*Inspected on ground

=901~
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APPENDIX C

CASE HISTORIES
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ACTIVITY PATTERNS

Walking Lethargy -

Shoftly after emerging from their dens, many bears have been
reported lying next to or near the vicinity of their‘dens‘fer a
considerable period of time, often for as long as 1 of 2 vieeks

(R. Knight, D. Stradley, R. Stradley, personal communication).

Case History 1

The onl§ bear extensively monitored soon after emergence from
the den was No. 15. On an aerial flight on 5 February 1980, tracks
observed indicated that he had been out of his den and then had
re-entered. He had emerged early in the past and had left his den
without returning about 5 March 1980 or earlier. The flrst period in
which he was moniﬁored after this emergenee was 19-23 March 1980.
During this period he was Gegy inactiﬁe spending approximately 19 to
22 houre_of each day resting..

He was bedded at the edge of the timber in a deeply snow-covered
willow bottom of Gneiss Creek for several deys before we accidentally
disturbed him. He then traveled approximately 4.5 km (3.25.ni) and
once agaln bedded down. '

Ve checked his bed site and found three day beds. Theee_day beds
along with others encountered-ln March and April were peculiar in

several ways in that they were located in fairly exposed sites in the
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, willow bottom. In several of the beds that No. 15 was frightened
from, 10% of a grizzly would bé observable for up to 150 m. It is
possible that during these spriﬂg months bed sites are chosen which
are exposed to more'solar heatf 'Thg tracks leading tb,fhé set of day
beds indicated that Bear 15 had been at the_site for at least 2 days,
but’ no séats were found at the site. Aﬁtef backtracking the tréil
leading to the bed site for about 3'kﬁ,‘we'stillAdid not find any
scats or evi&ence of feeding. o

After moving.to the new site and SeddingAdown, Bear 15 was known
to have remained at the new 1ocatioﬁ for at least 2 days. He again
had been active for about two hours out of eaéh day and apparently
was not feeding but continued to resf.

. This observation as well as those gained from following the
tracks of other individuals during £his.éarly post &enning period,
seem to indicate that early emergers may be out of their dens, but
remain fairly inactive and may not eat much. for a beriod. This walk-
ing lethargic state may be phyéiologically readying the digestive
tract for a major change from its resting state. Observations of
later emergers such as Bear 38 indicate that if carrion is located
shortly after emergencé, the bear (or.bears)‘may bed near the carcass
guarding it ahd_consuming small quantities of méat. These later emer-

gers appear to begin feeding normally soon thereafter.

Human-Related Disturbances

Human Disturbances: Backpackers, fishermen, etc. -- Findings by

‘the IGBS have shown that grizzlies at times live near human habitation
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and interference. While locating radié-collaréd bears during aerial
flights, membe;s of the IGBS have frequently located grizzlies within.
several’hundred meters of ﬁikers, fishermen, etc., without apparent
coﬁflicts with the bears. Observations of this kind were made on
Bears 15 and 38.

During thié study bears were followed-at a distance that would
give a strong, clear signal. This signal depends a great deal on
topography, climatic conditions, and distance from the bear. In order
to obtain the "typical" daily routine, care was tgken not to disturb

the bear. Despite precautiohs,‘there were times when the beaf being

monitored was aware of human intrusion.

Case History 1

One such occasion was on July 28, 1579‘at 1959 hours when Bear
15 was aécidentally met in dense 1odéep01e'pine. He had beén up and
moving for abou£ 20 minutes and when surprised, his reaction to human,
- presence was immediate flight. His flight distance was ju&ged to be
about 50 meters. At 2057, slightly less fhan 1 hour later, his signal
waé lost. "His apparent,reaction to disturbance this time was to leéve
the area. The next day he was located about 7.2 km (4.5 miles) east

of the area he was jumped.

Case History 2

On the evening of July 31, 1979 through the early morning hours
of August 1, Bear 15 was being monitored from a distance of roughly %

to-1 km (% to % mile) with timber separating him from the observer.

At 1851 hours he becaﬁé_active. By 2015 he had traveled a half circle

NI
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around the observer and was judged to be within 200 meters. By 2200
this bear had slowly approached to an eetimated 50 meters (later
confdrmed by tracks) from the monitor and had combleted a‘full circle.
No sound had been heard up unt11 thls point, then a few branches were
_heard crachlng. A whlstle from the observer brought a deep rolling
growl from Bear 15. The'mohitoring station was then relocated on the
branch of a large tree. -Bear 15 remained in the immediate area for a
few hours, then began traveling fairly rapidly in"a northerlyldirec-
tion until comtact was lost at 0242. This bear had'not'been sighted
due £o the timber and darkness, but -tracks were found within 50 yarde
of camp the next morning. He had not acted aggressiredﬁ and it was.
felt.that,he had been headed in my direction, became aware of my
presence, and had circled eut of curiosity. This‘circiihé behavior
probably happene much more often than we realize. An aerial 1ocatio@ =
of Bear 15 on the morhing of August 1 at 1112 hours puf the‘bear
approx1mate1y 10 miles north and sllghtly west from the encounter
elte. Thus, it appéared as though thls bear was feeding and 1ntended
to move in one direction, encountered hqmah_lntru81oﬁ, checked out
-the sitpatien, and then reacted by hiéhtailing'itlin an oppoéite

direction.

Case History 3

Bear. 15 tightly circled two observers (who were situated in a

truck) on another occasion. Again, it was probable‘that we had coin-

LN

cidentallyibeen'in'the bear's line of travel.

6B 15 biled and e Paagrtay o e 2983 fkis et was
‘ &HE‘M on Maani§ |4%5§@(Qg4§ Hay dhied e Panbow Yot @wfgi@w&")
Galladin, NF rb@m fle DU‘HJ«? hisdeat . In ofie &war flotbs wons

Lo Grols wasd}mWe&\a haie Hay s -haerin hr»@m) wel@%qj qQ poas

dm%@




~110-

Case History 4

On June 21, 1979 wﬁile trying to get a better location on Bear
38, I noted that she became‘actdve at an early time (1600 hrs). She
had been bedded with her three cubs in the thick lodgepole pine and
had become active early due to the noise we made moving throﬁgh the
timber less than 200 meters away. Her apparent reaction was to lead
her cubs from danger since she probably did not feel,cornered. Within .
an hour ehe had moved over a ridge and into a drainage several miles

(km) away.

Case History 5

On 19 August 1980, while observing Bear 50 finish the remains of
a bull elk carcass, a shift in wind direction caused her to depart
the site. A eo-worker and I were situéted behind some fallen trees
200 m downwind of'her and the carcass. She had been at the site for
neerly 20 minutes and a steady breeze ?f aboutr4.8 km per hour (3 mph)
was bringing the ﬁeavy smell of putrified meat to us, assﬁriﬁg us that
wind conditions aé such, she would‘be unabie to detect us. A sudden _
. switch in wind direction towards'tﬁe bear,.then back to ﬁe, caused
her to run off at fuli speed into the nearBy ﬁimbef. Eveq with the -
ovefpowering smell of the elk carcass by her, she was able to detect
and react.to‘merely a faint wisp of humanlscent. Shortly aftef her
rapid departure from the site of the carcass, she stopped running end
remained fairly inactive for about 15 minutes (at‘about 500 m from
the carcass). After no further W1nd changes to conflrm our presence

or whereabouts, she slowly traveled of f and bedded about 1. 6 km Q ml)m
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from the carcass. She returned to the carcass about 8 hours later,

‘but had reaéted by fleeing to even a hint of human scent.

Case History 6

About 16.1 km (10 mi) north of West Yellowstone, 5o'ﬁ north of
the Highway 191 crossing of Grayling Creék and within 20 m of the
highway lay a large (Z m wide by 10 m lqng) pool of‘coagulat;d animal
rendefings and water. These coagulated renderings were inadvertentlyJ
dumped during the crash (turn over) of a tank truck carrying heated
animal renderings in July 1978. Due to the Gallatin National Forest's
(GNF) concerns for grizzly bears and water quality, cleanupvoperagions,
began i@mediately. The owner of thg truck buried most of the material
to their (GNF) satisfaction and the effort éppeared successful since
no apparent probleﬁs with grizzlies occurred during 1978 or 1979
(Puchlerz, personal communication).

This spill was located along a traditional travel route for griz-
zly, and during the summer of 1980 there was cons1derab1e grizzly bear
activity at the site especially in terms of digging up the.qoagulated
.renderings. -

Fresh seepage from Gréyling'Creek kept the éreaAgreasy and mucky.
Fresh tracks nearly every morning that the site was checked indicated
that this site was visited almost nightly by grizzly and black bears.’
Bears would walk through and roll in, as well as eat the regderingsﬁ
which were thoroughly mixed with sand and soil. It became almost a
mini- congregatlon site, so frequented by Bears 15, 35, 38 and her

yearlings (Bears 54 and 55) as well as many unmarked grizzly and ‘black




-112-

bear that it became an area with a high potential for cfe;ting grizzly
bearimortalities the chance of a ro#dkilllwas greatly incteased by

the concentrated and sustained use of the site. Greasy bear tracks
staining the highway caused from bears first stépping in the render-
ings, then cr0551ng the highway, attested to the very frequent cross-
ings of the highway at this site. On several occasions during the
summer 6f_¥§80;,as-many as'six-bear crossings (one{bear crossing the

highway equals one bear crgssing) were known to occur in this small

300 m section of highway during the course of an evening and the early .

morning hours.
I did not discover the site until Jul& 8, 1980, after monitoring

No. 35 at the site during the early morning hours and previous night.
We were monitoring his.siénal frtm the highway’s edge (in the truck)
for nearlﬁ,Z% hours when we heard him walking in what sounded like
gumbo mud (later found to bé the renderings), and lapping up water
(1ater_fouﬁd to be the gréasy water), not 30 m from us. Due to dark-
ness and the fog, we were unable to sight him. During the é hours
and 45 minutes that we moﬁitored his sigﬁal from this location, we
counted the number of speedinglmotofists paésing by. Some vehicles
zipped by at speeds estlmated to be in .excess of 105 km (65 mph) which
would make stopplng to avoid an animal (pOSS1b1y a grlzzly) nearly
impossible. During this interval (0130 hours to 0415 hours), 14 semi-
trailer trucks and 8 passenger vehicles pas;ed. _This\was thought to
be é time period when traffic would be minimal.

'<‘ Conternéd for the risk to grizzlies, we contacted GNF biologist

Tom Puchlerz and informed him of the recent use of the site. He
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informed us of the history and cause of the greasy material. Due to
his greatly appreciated cooperatioﬁ, solutions to cleanup of the area
were proposed and applied. The area was treated with San-X, a bacter-
iél decomposing agent, which was folloﬁed by covering it with about 1
foot (1/3 m) of gravel. fhis was a cooperativg effort between tﬁe
State Highway Department and the Forest Service. Séon after treat-
ment, grizzly bear use of the are; was again evident. On 9 November
1980 an unmarked adult male grizzly was killed by a vehicle at the
site;

IIt became apparent that total removal of the spill was the only
. solution. Nothing cquld be done.in November dug to frozen ground
conditions, and wet ground conditions in the spfiﬁg postponed the job
until July 1981. - _ ' \

The State Highway,Departmenf, found to have ¥esponsibility over
the spill, removed 150 cubic yards of material which was hauled to
the West Yellowstone landfill. This was ahcostly job requiring a
frontend loader, dump trucks, and repiacement sdilw The finalicleanup
Qas completéd on 17 July 1981 (Puchlerz, personal communication).

Due to.the‘concern and cooperation among different agencies, the
potential of the site for creating more grizzly bear mortalities was

drastically reduced.

Case History 7

The reactions of study bears to small aircraft buzzing overhead
was observed a number of times. The usual reaction of ‘a bedded bear

to an airplane circling overhead 'was to raise its head and look up at
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it, although at times the plane was ignored. Very few flight reac-

tions were observed. ' ' .

Case History 8

At times grizzlies cross fairly busy highways or are located
close to one while bedded, feeding, or moving. Occasionally the
bears\are hit and killed by cafs. On June 19, 1979 Bear 38 was
located bedded in a willow patch along Grayling Creek, within 100
yards of Highway 191. Evéry time a semi-truck passed; tﬁe.signal
would become erratic. The time interval involved was during a period
Bear 38 normally would become active. However, she was still not
active by 2130 when we left the area. Evidently the loud highway
noises disturbed Bear 38 to some degree. By daylight the next morning
she and her family were several miles removed from their willow bed
site. Perhaps she had chosen this bed'sité at a time when highway -

noise was at a minimum.
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REPRODUCTIVE BEHAVIOR

Copulatory Behavior

Case History 1

On 12 June 1980 Number 40(was sighted following 15 meters behind
Number 50 with his neck arched, head held low, and walking in a éWag;,
gering stiff-legged gait as reported by Hornocker (1962). However,
neither the reported frequent urination oﬁ the hind legs and belly,
nor exuberant salivation were witnessed during the three hour period
that this male was observed. Bear 50 laid down, rolled over on her
back and allowed Number 40 to walk up to her. He then smelled her’
genital region, bowed his neck, pounced on her with his forefeet, then
bit and houthéd about her ears, muzzle and ﬁéck. Both bears groaned.
and roared'softly, then she suddenly jumped to her feet; faced Number
40 and shunned his attempts to mount’or-nuzzie her. The two bears
then began grazing.

Bear 40 was observed actually mounting #50 eight different times,
buf only during three of'these occasions did actual copulation taﬂe
place. Mounting and copulation occurred while both bears were stand-
ing. The duration of copulation ranged from five minutes to eight
minutes avefaging six mihutes for the three cases. There did nét
appear to be a copulatory tie as found in.canids.

On the'th#ee occasions thét actual-copulatiqn’took place, BearA

40 intermittently bit Bear 50's neck and ears. he'would rest his head
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on her back, neck, or press it against hers as observed for black
‘bears by Bacon and Burghardt (1974). He was in an arched fosition
with his forepaws grasping her lawer abdoﬁen-or pel&ic area. Pelvic
thrusts and some circularx moﬁemeﬁts were obser%ed during thése three
copulatory mounts as described by Bacon and Burghardt (i974). These
pélvic thrusts were the main cfiteria in which we separated the copu-
latory vérsus non-copulatory mounts. Bear 50 walked about while ﬁear
40 remained'étandiﬁg, motionless for up to one miﬁute.

.The duration of the non-copulatory mpunts ranged from several
seconds to about 10 minutes. During these insﬁances Bear 40 would
rest on Number 50 in the fashion deséribed for copulﬁtéry mounts.

Séveral times Number 50 wasn't receptive to Number 40, and prior
to, or shortly after his moupting she would collapse to a prone posi-
tion ceasing his attempts. One instanée was observed where Number 40
mounted.Numbe; 50 and was able to lock his forefeet benegth her abdom-
inal region in typical fashion. She, however, proceeded to run away
causing him to slide back, still locked about her lower pelvic region.
Continued running by Number 50 caused Bear 40 to slide back still
further until his forepaws were locked slightly abqve'her ankles.
She dragged him in wheelbarrow like fashion fo; approximateiy 40
meters before breaking_free and refurning to her grazing. He then
proceeded to graze also. |

On one attempted mount Number 40 bit at Bear 50’; neck and she
became angry and whiflgd arbund growling and snapping at him;

- On some occasions Number 50 appeared coy yet would élloﬁ Bear 40

to mount her while other times he had to chase her before mounting.
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These bears were observed a number of times rolling around and
‘ wrestling. One such time Number 50 was laying on her back with'Béar
. 40 straddled over her, biting at her neck. Appareﬁtly he got too
rough or bit too hard for she began growling and slapping him in the
side of the head witﬁ her left front paw, while he continued biting
at her neck. This episode lasted nearly .one and one-half minutes.

Short 5 minu;é to 10.minﬁte intérims of rest were also obserQed.
The bears would lay together, aqd'he would have his head rested on
her and frequentiy h§Ve a leg resting over her as well. Several times
during interims o£ rest, Bear Sd would roll on to her back sticking
her hind quarters in Number 40's face. He would then respond by
sniffing and licking her génital regiog and either a playful wresting
bout would be engaged and/or both bears would jumﬁ to their feet and
Number 40 would moﬁnt or attempt to mount Beér 50. In the course bf
one intimate resting pﬁase, Bear 40 appeared to be’sleeping, while
Number 50 began grazing in an arc about her while lying in a prone
position. |

Nuﬁerous times while the two bears were lying together; and
interrupting some.grazing feriods, Bear 50 would\siﬁ up, buttocks on
._the ground,'heAd held upright and all four f;ét in the air, as if she
 was in a rocking chair. It was an uncomfortable looking and clown-
like position in which a slight push would topple her backwards. She
would sit this way for up to a mingte until Bear 40 stood up or quit
grazing whichever the case be, and came over to her. The poéition

seemed to be somewhat sexually stimulating to Bear 40. Upon his

approach she usually would roll back on to her feet and start grazing,
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This'half-sitting, half-lying position was described by Cfaighead
(1979) as the nursing position of a female with cubs.
While following these two bears in April (6 weeks previosly), -
indentions were found in the snow on several occasions which were made .

by a bear sitting in a similar position. - . C -

Fighting and Agression

In the struggle for mates or dominance, sdbstantiél.scars and
wounds on the bodies (especiqlly the head and neck) of Bear 15 and
_other males are evidence of the severe fights that occur.from‘tiﬁe to

time (Hornocker 1962, Craighead 1979, Knight Personal Communication).

Case History 1

Severe fights also occur at times other than the peak breeding
period. On May 12, 1980 we were moﬁitoring Bear 15. He had been
inactive until 1735 when a signal change indicated that he probably °
had awakened but'was‘inactive., At 1841‘it.became appafent thatAhe
was beginning to travei rapidly.

After traveling about 10 km during the first 45 minutes, he
~ slowed his pace. At 2040 he stopped traveling but remained active,
presumably feeding. |
| At 0145 on May 13, 1980 the pulse mode was changing rapidly to a
degrée tﬁat we had rarely witnessed. The exceedingly erratic signal
changed abruptly to ; constant slow mode at 0151. After nearly four

continuous hours of monitoring completely void of any changes in the
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pulse mode, .we were confident that his eollar had either been cast or
the motion sensitive mercury switch had become non-functional. The
. signal was further monitored for any Chauge in direction as a check
for a switch malfunction.. Monitoring wae ceased on Ma§ 14 at 0131
since neither a change in direction nor pulse mode was observed. -

On May 14, we found the cast collar and evidence of a brutal
fight. The rot-prone canvas strips used to make fitted collars a
temporary item on bears had been torn through causing the collar to
drop off. Marks caused by canines were visible-On the collar.

Large clumps of saliva-saturated grizzly hair (apparently pulled
out by the mouths of the contenders) were scattered about the area.
These fist-sized clumps were estimated to have a loose volume of over
25L.

The sterile understory of the mature lodgepole pine stand also
was disturbed. Duff, clumps of dirt and small (6 cm;15 cm diameter)

‘ logs and blow downs were scattered about Flecks and puddles (.5 cm-
20 cm diameter) of blood were found in the duff and upon 1ogs The
front track of a 1arge grizzly was perfectly stamped on a log with
blood. Hair and blood covered the sharp angled breaks of bfanches in
an area of tangled deadfall about 75 meters from the cast éqllar. At
this site, the end of a fallen tree was fteshly broken (lO cm diameter
at the break), covefed with hair,'and received bites from the jaws of

oné of the contenders.(Z% cg_deep indentions from canine teeth).

¢
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Within 50 mefefs from this site of tangled deadfall was the blood
and haif.smeared trunk of a 30 cm d.b.h. lodgepole pine tree. It
appeared.that one of the bears had been pinned up against the tree
smearing blood apd hair to a height of 1.5 meters.

A metal eartag which was at first thought to be Number 15's, and
part of a red plastic eartag were found at the site. It was later
deterﬁinéd by these numbered tags that they-had both been torn from
the ears of Bear 20.‘ Bear 26 was a large 7 year old male that had -
not carried a functional collar or been observed since September
1977.

Bear 14 was recaptured on June 18, 1980 and was found to have
numerous fresh wounds presumably from his fight with Number 20. It
is unknown whether either male had beeﬁ with or Qas following ;_female

at the time of the fight.

Predation, Caching and Related Béhavior

Case History 1

During an aerial radio tracking flight, tracks and a large blood
trail indicated that Bear 15 had killed an elk on the morning of 3
April 1980. During previous years he was also known to prey on elk

" in the spring (Knight, personal communication). He was also observed

usiﬁg three elk carcasses in March 1979. e

Case History 2

After No. 38 left her den iq late Ma;ch 1980 and until about 25

April 1980, she Qas known to have killed one bull elk, had eaten a

I3
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cow whose cause of death was undetermined, and was suspected of using
another carcass (based on her lack of movement for at le;st 1 weék
during late hpril). The singlé account of known predation by this

bear was partially witnessed on 31 March 1980 at about 1500 hours.

.We had observed No. 38 and her three yearlings leave the feeding site

of a.-cow elk carcass that they had just finished consuming in the .
Gneiss Creek drainage. The numerous.bear'tracks in the creek bottom
indicated that this family group had probably béen using this area
(aboﬁt a2 km_area surrounding this cow elk carcass) ever since
leaving their den (some time betweeﬁ 19-24 March 1980). They had
been walking glong‘the bank and in the waters of Gneiss Creek, then
started climbing the ridge to our east (500 m away). It was fairly
steep and the yearlings were playing. Théy would run ubhiil, turn
around, tuck into aiball, and somersault down the hill for 36 meters
or more. | |

It amazed us as to fhe ease in which’ihese foﬁr bears traveled
through the snow sincé snow conditioﬁs were very poor for'wélkihg
(withéut sﬁowshoes we would sink up past our waists). Elk tracks were

fairly numerous and they revealed that these ungulates were breaking

through the crusted snow layer and sinking to chest height. Bear 38

was sinking in only about 30 cm until once, when she broke through
the crust and fell on her side.
The yearlings began grabbigg one another by the scruff of the

neck and shaking their heads. Bear 38 was further up the ridge when

she stopped and began sniffiﬁg the air. She appeared to have caught
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the scent of something’that interested her, for she turned and bee-
lined it angling downhill and towards thg_ridge we wére viewing them‘
from. She was picking up pace and sniffing the air as she went. The.
yearlings were now about 125 meters behind her but they raced to catch
up with her. Her straigﬁt and rapid course was taking her up the
ridge we were on and towards the site we had cached our backpacks and
equipment. We felt we had better leave befére the bears learned of
our presence and possibly be frightened from the area. When we
reached a point about 100 meters from Aut‘equipment the receivér
indicated the bears were ver§ close and in the timbered‘gully to our
east. We then heard timber cracking, the sounds of animals running
in snow, and a béar bawl approximately Idovmeters away. We felt the
bears might soon appear so we climbed some aspen trees. from our
position in the trees we heard a buli elk bugle then grunt, then heard
Bear 38 bawl. The elk made a bugle~like noise then bellowed franti-
cally which was followed by the bears bawling ag;in, For a period of
about ten miﬁutes we heérd one or more of the bears bawl every minute
or so. Then it became quiet so we retrieved our packs and equipment
and traveled to a vantage from which to monitor her signal.

By April 3, 1980 Bear 38 had not moved from her locétipﬁ in the
gully‘beIOW‘us, but due to timber wé were unable to see her or a
carcass. At 0955 hours on April 3, 1980 an IGBS aerial survey sighted
. Number 38 and her three‘year1ings on an elk carcass. This confirmed
our belief that she had preyed on an elk. We returned to the site on

April 10, 1980 to examine the elk carcass and feeding site.
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After examininé tﬁe site and the old badly melted tracks in the
snow, we became convinced that Number 38 and'her yearlings had over-
taken and killed the four year old bull elk (judged by tooth wear and
replacement) that was ploughing‘through chesf déep snow; The neck of
this.bull had been broken se#erai veréebrae posterior to the axis.
The marrow from a femur of this elk indicated it té bé'in.poor physi-

cal condition at the ﬁime of death with  approximately a 50 percent

femur marrow fat content.

Case'History 3

Bear Sd was known to prey on elk throughout the pre-rut period
of elk and for a time after the rut (she was not monitored during the
breediﬁg season of elk), and was efficient at seéking out éarrion.
Within these periods (about l-i% months) during 1980, sﬁe was known
to kill and eat two bull elk, eat a bison with an undetermined cause
of death, and partially eat another road-killed bull elk.

Of the two clear cases of predaton, she killed a large seven-
point bull elk around 12 August 1980. The neck:was brokén at the
third cervical vertebrae. It appeared'that a struggle had occufred
at this siie. An area about 3 m long by‘15 m wide at the edge of thé
timber was torn up, trampled, -and full of elk and bear tracks. The
carc;ss was about 10 m west of this site. To the southeast was a
clearly defined path'of churned ground.and_broken branches for about
35 m. Elk hair, bear hair, splattered blood, anfler scars on the
trees, and brokep limbs élong the path indicatéd that death was not

immediate for this large, 6% yéar old, seven-point antlered bull elk.
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This elk was determined to be in excellent physical condition at time

of death.

Case History 4

Bear 50 again killéd a five-point antlered elk about 29 September
1980, breaking the neck of this bull near the shoulders. Numerous
caniﬂe.marké about the face, neck and earé (which had nearly been
chewed off) were hemorrhaged beneath the skin, indica;ing they were
inflicted before the death of the animal (Murie 1948). The area .
surrounding the buried elk had.several places where the ground was
churned from elk hooves. This elk was &etermined to be 4% years,oid

and was found to be in excellent condition at time of death.

Case History 5

Evidence also indicated that Bear 51 (a Qer& lgrge male érizzly,
but not,oné of my study bears) killeé, buried, and consumed the two
bull moose carcasses we investigated at the same sité; bne of these
bulls had a broken neck, while the other's skull was partially crushed
(the nasals and part of the frontal bones were caved in, apparently
 due to a blow to this region). Both of these‘ﬁoose were in excellent
" condition at time of death, one being 7 years oid and the 6ther 9
years old. Evidence at the.sitg also suggested that a struggle had

occurred.

Carcass Caching

Six of the eight carcasses we examlned which were known to have

been fed upon by a grlzzly and classified as either bur1ed or not were

\
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covered or showed signs of having bqen‘coveréd with soil (this does
not include a lightning killed steer which was dragged by the rancher

into.a large sagebrush covered opening).

Case Histéry 1

An elk carcass gnd a bison carcass fed upon by Number 50 showed -
no signs of having been covered, however, she covergd oﬁe bull elk
that she killed with soil in excess of 50 ém deep. This carcass was
léft unguarded, but cached for later usé;V

In this case Number 50 had been located by plane several times
within a small area near Chickadee Lake and had remained thefe fér
about nine days. |

‘Her activity pattern had been typical of that displayed by a bear
feeding on a carcass so we began searching the area shortly after her
departu;e. A five-point bull elk (on Octobér 8, 1980) that she had

recently killed (within 4~5 days) and buried with a large mound of

soil (approximately 1 meter high by 3 meters wide by 4 meters long)

was found. She had only eaten about one-third of the elk, but fresh-.
whitebark Pine nut scaté were very numerous (29 out of 40 scats found
were whitebark pine nut scats, 6 consisted of sand and dirt, and only
5 were meat scats) near the carcass. bisturbed squirrel middens also
abundant nearﬁy, in&icated she had been using the nuts as her primary
food source for the past eleven days or more.

She did not return. to the vicinity of‘the carcass until four days
after her departure. Upon her retuin she began to consume mostly, or -

solely, meat from her cache.
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Case History 2

Bear 15 also exhibited caching behavior. On April 3, 1980, Bear -
15 was observed by Knight (personal communication) dragging a freshly
killed bull elk (blood trail in the snow leading from the kill site
to the timbef) to the timber's edge; Bear 15 had left the.édfcass
and we located him about-3§ km from the approximate location of his
kill. He did not return to his kill during the two dayé we monitored

him.

Tree Climbing

It is generally assumed that an adult grizzly cannot climb trees
unless ladder-like limbs‘enable it to do so. Several instances during
-‘this study indicate that although not nearly as adept as the black

bear at climbing, grizélies will climb with sufficient motivation.

Case History 1,

Decaying meat hung from a tree as an attractant to IGBS trapping
sites provideg motivation. Under such circumstances claw marks and a
trail of hair indicated an adult grizzly climbed 11 meters up into a
large whitebark pine treé'anq crawled out onto the limb from wﬁidh

the bait was hﬁng. ‘The-19 cm (diameter at the bréak)‘live limb broke -

bringing the bear and bait to the ground, where the bear ate the bait.

Case Hisﬁory 2

Signs indicated that a grizzly (thought to be Number 60, a three-
year-old female) climbed up 6 meters in the same tree onto a slanting

limb tearing much of the bark off the tree on her way. She then
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leaped outward (approximately 3 meters) off the limb onto a pork-
filled burlap sack, tearing the sack and dumping the meat'to the

ground where she ate the meat. This tree, though more suitable to

: cliﬁbing than many, still required that a bear grasped and pulled with

its claws in order to cliﬁb (in black bear style).

Case History 3

Another grizzly (possibly Bear 1) climbed approximately 12 meters
up into a large Douglas Fir, but was unable to get the bait hung on a

rope between this tree and another.

Case History 4

A large grizzly (Bear 61) climbed approximately 3 meﬁers up.a
limbless éS cm d.b.h. lodgepole pine tree. Tﬁis bear was able to leap
out (from his position in the tree)_abéut 2 ﬁeters and apparently snag
a bait-filled bur;ap sack (hung from a pole between two trees) with
his claws ripping it open on his way to ﬁhe'ground. The encased beef
hind quarters drépped'to the ground and was then eaten. Deep claw
scars and hair in the tree to a heighf the bear climbed.atteéted to

the actual climbing. This bear was known to have exceedingly curved

claws for a grizzl& which may account for his superior ability at .

climbing.

Case History 5

A large (2 meter d.b.h.) iimbiess; slick tfunked, rather vertical
whitebark pine tree bore many grizzly claw marks. The bait which hung

about 5-6 meters high and 2 meters out from the trunk was unobtainable

4
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by climbing. .An apparently frustrated grizzly chewed several small
(11 cm d.b.ht) nearby trees in half as well asllarge chunks from a
tree, 20 cm below the point that the répe anchqr;ng the hanging bait

was tied.

The Trailing of a Family Group by a Male Grizzly

. Case History 1

Females with cubs avoid adult males since they may kill and

~ devour .a cub (Knight, pe;soqal communication). This does not mean
that.a female with cubs will never“be:found-near an' adult male, since
she cbﬁld be unaware of his presence. This appeared to be the case
on the morning of August 7, 1979. A large, dafk—colored female griz-
zly witﬁ three young were sighted in an open meadow and'pbserved from

0635 until around 0745. During this time Bear 15 was located ﬁearby

-

‘but not observed. He seemed to be skirting the timber'edgé within -
a hundred meters of this family group. The family group 5ppeared.3
unavare of another bear. The mother busily dug large (1-2 12) holes,

i

occasionally pouncing on rodents and eating food caches. The cubq

were chasing one'another.and playing. They ranged as far as 75-1600
meters from their mother, seemingly unaware of Bear 15. As the family
crossed the creek, climbed the hillside and'disaﬁpeared'into the
timber; Bear 15 seéﬁed to still be in close pursuitt He moved further
into the timber wherg the female and cubs had disappégnéd and then .
beddga.down around 0909. At 1835 the family'unit was resighted’in a
nearby meadow about 20 minutes after—fear 15 becamé active;‘ The

family gradually left this general area. That evéning the cubs stayed
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much closer to their mother although she still did ﬁot act,distﬁfbed.
Based on. their coloratioq, their locatidn, and the-éize of the female
and each cub, this group could'well have been Bear 38 and her ybung,
She had cast her radio collar, thus eliminating positivg identifica-

tion.

Reaction to Weather Conditions

Case History 1

On August 8, 1979 Bear 15 was monitored’thgpughout a stoﬁi
consisting of strong wind and raiﬁ. This bear was very restless
.during his inactive period. At times strong gusts of wind estimated
at 80 km/hr (50 mph) caused his mode to jump frﬁm a steady to very
erratic mode. ‘The‘eniire day was windy and thié-bear seemed nervous
énd_did no£ re;;‘soundly for any long periods. of ti@e. Tﬁg rain may

have also added to his uneasihess._ Days with strong gusty.wihds

consistently made bears uneasy during resting periods.

Case History 2

During an August 24, 1979 hail storm, the signals of ﬁears 15'
and 35.yeré monitored from‘start.to finish of the outburst. This
shower of 1.8 cm .(3/4 inch) diameterzpeliets lasted'ébout 10 minutes.
Befofe the storm both bears weré active. VWhen the storm started, both
animals remained in the erratic mode for several minuyes, then
_ éwitchea to steady modes untii the hail quit falling. The bears prob-
ably searched for shéltéred beds, fouﬁd‘ﬁhem,.layed.down, and buried -

their heads (fast modes for both bears signified "heads down") until
_ , L.
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the storm changed to rain. At the onset of this rain the two became
acpive once again. Contact with both bears was lost early morning of
the 25th. Hail storms were found to inQariably'reduce the activit§

levels of bears.

\
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