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Abstract:

The natural food habits of free-ranging grizzly bears in Yellowstone National Park were investigated in
1973-1974 to identify the grizzly's energy sources and trophic level(s), nutrient use and distribution.
Food consumption was determined by scat analysis and field observations. Food quality and
digestibility were estimated by chemical analysis. The results supported the hypothesized existence of
three distinctive mixes of physiographic and biotic conditions or feeding economies: the valley/plateau
economy, a grass/rodent economy where grizzlies were intensive diggers; the mountain economy,
primarily a grass/springbeauty/root economy where grizzlies were casual diggers; and the lake
economy, primarily a fish/grass economy where grizzlies were fishers. The feeding cycle in the
valley/plateau and mountain economies appeared to follow plant phenology. Grizzlies fed primarily on
meat before green-up and on succulent herbs after; meat, corns, berries and nuts became important
during the post-growing season. Distribution was directly related to fertile soils and the occurrence of
succulent herbs. Succulent grasses and sedges with an importance value percent of 78.5 were the most
important food items consumed. Protein from animal tissue was more digestible than protein from plant
tissue. In plants, storage fats were more digestible than structural fats. Food energy and digestibility
were directly related. Five principal nutrient materials (listed with their percent digestibility)
contributed to total energy intake: protein from succulent herbs, 42.8; protein and fat from animal
material, 78.1; fat and protein from pine nuts, 73.6; starch, 78.8; and sugar from berries and fruits,
digestibility undetermined. Protein from succulent herbs, with a nutritive value percent of 77.3 was the
grizzly's most important energy source. Succulent, pre-flowering herbs had higher protein levels than
dry, mature herbs; grizzly use of succulent herbs guaranteed them the highest source of herbaceous
protein. Low protein digestibility of succulent herbs was compensated for by high intake. Grizzlies
were digestively flexible and maximized use of protein from plant and animal sources. They appeared
to be adapted to the most constant and abundant protein sources: succulent herbs and animal material
from open, fertile grasslands. Competition among grizzlies for animal material during the pre-growing
season may have regulatory consequences for the grizzly population. The Park's grizzly population
level can be partially accounted for by the apparent facts that grizzlies are secondary consumers during
pre-green-up periods and that they are relatively inefficient primary consumers during the growing and
postgrowing seasons. Grizzlies occupied a trophic niche which included primary and secondary
consumer levels and a mixture of both. The essential environmental requirement was the availability of
fertile grasslands capable of maintaining artiodactyls, rodents and abundant nutritious herbs as potential
food.
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ABSTRACT

The natural food habits of free-ranging grizzly bears in Yellow-
stone National Park were investigated in 1973-1974 to identify the
grizzly's energy sources and trophic level(s), nutrient use and distri-
bution. Food consumption was determined by scat analysis and field ob-
servations. Food quality and digestibility were estimated by chemical
analysis. The results supported the hypothesized existence of three
distinctive mixes of physiographic and biotic conditions or feeding
economies: the valley/plateau economy, a grass/rodent economy where
grizzlies were intensive diggers; the mountain economy, primarily a
grass/springbeauty/root economy where grizzlies were casual diggers; and
the lake economy, primarily a fish/grass economy where grizzlies were
fishers. 'The feeding cycle in the valley/plateau and mountain economies
appeared to follow plant phenology. Grizzlies fed primarily on meat be-
fore green~up and on succulent herbs after; meat, ¢éorms, berries and
nuts became important during the post-growing season. Distribution was
directly related to fertile soils and the occurrence of succulent herbs.
Succulent grasses and sedges with an importance value percent of 78.5.
were the most important food items consumed. Protein from animal tissue
was more digestible than ‘protein from plant tissue. In plants, storage
fats were more digestible than structural fats. Food energy and di-
gestibility were directly related. Five principal nutrient materials
.(listed with their percent digestibility) contributed to total energy
intake: protein from succulent herbs, 42.8; protein and fat from animal
material, 78.1; fat and protein from pine nuts, 73.6; starch, 78.8; and
sugar from berries and fruits, digestibility undetermined. Protein from
succulent herbs, with a nutritive valde percent of 77.3 was the grizzly's
most important energy source. Succulent, pre-flowering herbs had higher
protein levels than dry, mature herbs; grizzly use of succulent herbs
guaranteed them the highest source of herbaceous protein. Low protein
digestibility of succulent herbs was compensated for by high intake.
Grizzlies were digestively flexible and maximized use of protein from
plant and animal sources. They appeared to be adapted to the most
constant and abundant protein sources: succulent herbs and animal
_ material from open, fertile grasslands. Competition among grizzlies for
animal material during the pre~growing season may have regulatory conse-
quences for the grizzly population. The Park's grizzly population level
can be partially accounted for by the apparent facts that grizzlies are
‘secondary consumers during pre-green—up periods and that they are rela-
tively inefficient primary consumers during the growing and post-—
growing seasons. Grizzlies occupied a trophic niche which included
primary and secondary consumer levels and a mixture of both. The
essential environmental requirement was the availability of fertile
grasslands capable of maintaining artiodactyls, rodents and abundant
nutritious herbs as potential food.




INTRODUCTION

A study'of the natural food habits of free-ranging grizzly bears
(Ursus afctos horribilis) Ord (Rausch, 1963) in Yellowstone National
' Park was conductgd.in 1973 and 1974 as part of the researéh effort of
Ithe Interagency Grizzly Bear Study Teaﬁ in the Yellowstone ecosystem.

Extensive érizzly bear use of unnatural foqu (garbage and camp
groceries) in Ygllowstone Natisnal Park occurred_from the early days
of the fark uﬁtil élosure of the Trout Creek .and West Yellowstone
open—pit garbage dumps in 1971 (Skinner, 1925; Cole, 1971). After -
the removal of the primary sources of unﬁatural foods.in the Park?
mosf grizzlies resumed free-ranging use of n;tural foods (Cole, l974);

" Martinka (1974, 1970), Sumer and Craighead (1973), Cole (1972),
Macpherson (1965), Murie (1961) and Murie (1944) héve discussed
grizzly bear food use. Seton (1953) reviewed the food use of all four
North American species of bears. This study presents a descriptioﬁ
and analysis of the natural food usé of free-ranging grizzlies in
Yellowétone Park which has been absent from the lite?atuxe.

| The'ovefall objective qf my research was to develop hyﬁotheses
about the grizzly's:-'l) natural energy sources and trophic-level(s);
2) quality and quantity of nutrient qsé; and 3)‘dis£ribﬁtion.
Specific research‘objectives were to: 1) identify by seaéon and

location the type and relative quantitative importance of natural food




-
iteme; 2) estimate food quality, efficiency of food use, seasonal
nutrient intake and nutritive values of the principal nutrient
materials; 3) explore'the relationship between distribution and the
different physiographic/vegetative units of the Park; 4).describe the
-head and body lengths, and the stomachs and intestinai tracts of
deceased grizzlies.utilized as study specimens; 55 report general
observations on feeding activities, and '6) develop a summary sketch

of the generalized- trophlc niche of Yellowstone grizzly bears.




THE STUDY AREA

General

Yellowstone National Park occupieé about 8900 km.z in the states
of Wyoming, Montana and Idého (Figure 1). fhe Park was established
March 1, 1872 (17 Stat. 32), and "de&icated and set apart as a publid
park or pleasuriné—ground for the benefit and enjoyment of the people"
and "for the préservation, from injury or spoilation, of all tiﬁber,
mineral deposits, natural curiosities, or wonders ... and their
retention in their natural condition." In contemporary terms its
purpose is: '"to perpetuate the natural ecosystems within the Park in
as near pristine conditions as possible for their inspirational,
educationél, cultural and scientific values for this and future
generations" (Nétional Park Service, 1973); Accordingly, management
programs, including the removal of unnatural food sources from bears,
have been undertaken to minimize the impact of man on all components
of the Park.

In i971, 99 percent of the Park's 899,139 ha. remaihgd roadless
‘and 88.4 percent of the area was found suitable for preservation as

wilderness (National Park Service, 1971).

Physiography
The geology of the Park has been described by Keefer (1972).

and Faton et al. (1975), the climate by Lowery (1959), and the




Figure 1.

Map of the study

area,

Yellowstone

National Park.
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vegetation zones by Despain (1973b).

The Paleozoic and Mesozoic sedimenté, the Absaroka andesitié
volcanics, and the Yellowstone_rhyolitic volcanics are the three major
types of substrate left by the Park's past geologic évent; (Figure 2).
Disintegratign in place of these substrates resulted 'in three unique
soii types in the Park. Transported soils from glacial, 1écustrine‘
and alluvial actioﬁ represent a fourth type (Figure 25.

| Soils derived from Paleozoic and Mesozoic sediments are feftile
and support a diversé plant cémmunity.(Despain, 1973a). The spruce-
fir (Picea engelmannii - Abies lasiocarpa) zone, dominated by spruce-
fir forests, is endemic to these soils (Despain, 1973b; Figure 3).
Whitebark pine (Pimus albicaulis) is present in the zone and is, in
some cases, the dominant species, especially near timberline.
Numerous .species of. grasses, sedges and forbs are present in thé zone.
They predominate in herblands and subglpine meédoWs ahd on mqungain.
slopes énd ridgetops. This zone lies above 2,560 m. and generally
has'gréater.thaﬁ 102 cm. of precipitation anndally,.most falling as
snoﬁ. ihe growing season extends from earlf'June to late August and
reflects the Park's sﬁort, cool summers and long, cold Qinters. The
alpine~tundra zone also occurs on these séils abové about 2,896 m.
where low growing forbs are the preaominént plant form. !

Absaroka andesitic soils aré.fertile (Washington, 191?) and

productive, The spruce-fir and alpine-tundra zones cover these soils
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Egi#i Paleozoic and Mesozoic Sediments. et Yellowstone Rhyolytic Volcanics.

§§2§§5 Absaroka Andesitic Volcanics. Transported Materials.

Figure 2. Map showing substrates from major geologic formations and
activities in Yellowstone National Park (after Keefer).
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3;3%&3 Fertile Paleozoic and Mesozoic e Infertile Rhyolytic Soils:
Sedimentary Soils: Spruce-Fir Zone. Lodgepole Pine Zone.
$§$$$$ Fertile Andesitic Soils: Spruce- ertile Transported Soils:

Fir Zone. . Douglas~fir and Grassland Zones.

Figure 3. Map showing.selected generalized soil and vegetation
relationships in Yellowstone National Park (after
Keefer and Despain).




(Despain, 1973b; Figure 3).

Yellowstone rhyolitic soils are infertile -and ao not support the
growth of maﬁy piant £ypes (Washington, 1917; Stermitz et al., 1974).
vThe lodgepole pine (Pinus contorta) zone is indigéndus éo rhyoli;ié
soils and this specles predominates as bofh’a climax and a seral
sﬁeciés (Despaiq, l§73b; Figure 3). Whitebark pine occurs in the
zone and spruce and fir stands ana small grasslands occu% where
moisture and soil conditlons are favorable. This zone lies between
.2,316 and 2,560 m. and receives 50~100 cm. of precipitatiﬁn per year.

Transported soils deposited by ice and water were derived by the.
. erosion of all three major substrate types. Generally, transported
solls are fertile (Odum, 1971). These soils in the Park havé relatively
thiék A horizons and aré generally highly produétive. The Douglas-fir
(Pseuﬁotsugafmenziesii) zone occurs on these soils aléng the Yellow-
stone and Lamar' River valleys (Despain, 1973b; Figuxe 3). Douglas-fir
is the dominant forest,type and big sagebrush (4drtemesia tridentata)
, and various grasses, sedges and forbs cover the open areas. Aspen
(Populus tremuloideg), spruce, fir and lodgepole pine ére:also_present.
Grasses,_sedges, forbs and big sagebrush grow on the transported soils
ofAHayden and Peliéan Valleys, Cougar Creek Flat and Swan Lake Flat -
and other treeless areas. Precipitation and tempéééture vary aver the
.areas with tranéported sgils. Elevations range from:1;829 m. to

2,560 m., probably accouhting for the differences iﬁ'vege;ation among
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areas. The growing season on these soils extends generally from late
May to early September.

The interactions among the Park's geologic events, climate, soilé
and vegetation have resulted in the three physiographic/vegetative
units depicted in Figure 4. These are: 1) thé mountainous unit with
the sprﬁce-fir an& alpine-tundra zones covering fertile soils; 2) the
valley and platéau units with fertile soils covered by grasslands and
the Douglas—fir zone; and 3) the plateau unit with lodgepole pine

covering infertile soils.
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Valley and Plateau Units: Fertile Soils; Douglas-fir and Grassland
Zones.

SiiiﬁiMountainous Unit: Fertile Soils; Spruce Fir and Alpine-Tundra Zones.

....... Plateau Unit: Infertile Soils; Lodgepole Pine Zone with Spruce and

oooooo

............. T

Figure 4. Map showing three generalized physiogfaphic/vegetative
units in Yellowstone National Park.




METHODS

Economy Concept

In_the context of human cultdre-an economy is understood to be
an irnstitutionalized process of exchange between produce;s and
consumers (Peterson, 1971). The concept of economy as a process of
exchange between pfoducers and conéuﬁers can be applied fo biologic
systemé including grizzly'beafs (consumefs) interacfing with their
food sources (ﬁrodugers). In 1973 1 h&pothesized three unique feeding
economies for grizzlies in the Park: the valley/plateau, -mountain and
lake economies. The basis for distinguishing these economies was the
-8imultaneous occurrence of scats in each. After further study in
1974, each economy, in addition, seemed to represent a distinctive mix
of physiographic and biotic conditions which appeared to result in a
characteristic pattern of interactions between grizzlies and food
items which was unique to each ecénomy; Grizzlies inAeéch;economy
seémed to have characteristic feediné activities WhichAallowed them to
maximize food use. Figure 5 shows the h&pothesized ecpnomies;"Desig—
nated afeas represeﬁt ;enfers of coﬁcentrated grizgly feéding activity
de£§rmined by locations of scats collected in 1973 and 1974 (tbe
Aﬁsaroka Range was not sampled). ‘A?eas of high grizzly denéity_
" determined by aerial surveys are céincident (Knight, 1974, 1975).

Grizzlies in the.Park appeared to be diétributed by economy.
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I, - souncesn econcmy

T—=—=—- \Valley/Plateau Economy

m Lake Economy

Figure 5. Map showing centers of generalized grizzly bear distribution

in three different economies in Yellowstone National Park.




-13-

Quantitative Analysis: Scat Collection,
Preparation, and Analysis

Table 1 presents a summary of the scaf collection effoft. Travel
in the roadless area of the Park was by horseback. Travel on Yellow-
stone Lake was .by canoé.

Grizzly bear scats and visual observations of feeding-activity
were used in determining the quantitative imﬁbrtance of food items
used by grizzly bears. .Grizzly scats were usually distinguished'froﬁ‘
black bear scats on the basis of size; those with diameters 5 cm. or
greater were normally considered to.be grizzly (Murie, 1954). Several A
associations in the field between different grizzlies and their scéts
justified this approach. Other evidence considered in identifying
scats was associated track sign, associated feeding activity sign,
.visual observations of bears and the general nature of the iocation.
Scats with diameters less than 5 cm. were assumed to be those of émall_
or immature grizzlies only if they were found in an area generally
associated with'grizzly‘activity and some evidénce of grizziy use was

'present.

EQery grizzly scat located singly ﬁas collected. When groups of
10-25 scats Weré locafed, one~half the total in each gréup was col-
lected. When groups of more than 25 scats were located, one-third the
total in each was collected. Allhscats were individuéllylidentified

according to location, altitude, vegetative surroundings and




TABLE 1. A SUMMARY OF GRIZZLY BEAR SCAT COLLECTION EFFORT IN YELLOWSTONE NATIONAL PARK, 1973-1974.
1973 1974
Valley/Plateau Mountain Lake Valley/Plateau Mountain Lake

Economy Economy Economy Economy Economy Economy

Per- Man Per- Per- Man Per- Per- Man Per- Per- Man Per- Per— Man Per- Per- Man Per-
—  Scats cent Days cent Scats cent Days cent Scats cent Days cent  Scats cent Days cent Scats cent Days cent Scats cent Days cent
April 7 3.1 10 4.7
May 25*% 20.8 31 14.0 40 18.6
June 7%k 5.8 3 3.1 8** 36.4 23 10.4 40 18.6 4*% 3.0 3% 3.6
July 40 33.3 30 40.0 11 29.7 20 33.3 14 63.6 10 100.0 35 5159 40 .318.6": 52 39.6. 50 32.3 76 - 91.5 40 .95.2
August 31 25.8 30 40.0 15 40.5 30 50.0 42 19.0 60 27.9 60 45.1 60 38.6 4 4,8 2. 4.8
September 11 9.2 :13: 17.3 3 8.1 10 16.6 50 22,715, 619 . 13 5.7 35 7226
October 56 5.0 "2 ="2.6° " S5%. 13,5 - 5, - = 32185 10 &7 & 0 2065 L L5
Total 120 99.9 75 99.9 37 99.9 60 99.9 22 100.0 10 100.0 220 99.6 215 100.0 133 99.8 155 100.0 83 99.9 42 100.0
Percent
Grand Total 67.0 52.0 20.7 41.0 12°.3 7.0 50.4 52.0 30.5 38.0 19.0 10.0
Grand Total Scats - 179 Man Days - 145 Scats - 436 Man Days - 412

Two Year Parkwide Two Year Comparison By Economy
Comparison Valley/Plateau Mountain Lake
Per- Man Per- Per- Man Per- Per- Man Per- Per- Man Per-
Scats cent Days cent Scats cent Days cent Scats cent Days cent Scats cent Days cent
1973 179 29.1 145 26.0 1973 120 35.3" 75" 26.0 37 21.8 60 28.0 2205 23.0/F 30 " “19.0
1974 436 70.9 412 74.0 1974 220 _64.7 215 _74.0 133" -718.2 155 . 72.0 _83 - 99.0- 42 " 81.0
Overall Total 340 100.0 290 100.0 170 100.0 215 100.0 105 100.0 52 100.0
Total 615 100.0 557 100.0 Percent
Two Year
Total 55.3 52.0 27.6 38.0 17.1 10.0

*Scats from previous year(s).

**Scats collected following month.

_f/'[_
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appro#imate age. Age was estimatedvgo the neérest month. Factors
considered in age estimation were: state of scat desiccation and/or
decay, presence and stage of maturity af insect eggs and/or 1arvée in
tﬁe scat, growth status of vegetation under and around the scat and.
other éssociated and dateable evidendé of grizzly activity. All scats
we;e‘air dried for storage. .Those scats which were extfemély‘moist
and/or infested with insect eggé and/or larvae were oven~dried at low
heat to kill any organismé which could change the‘nature of scat
conténté. |

Analysis of scat contents was conducted both in the field and in
thé labo;atory. Field analysis was-advantageous because scat contents
were more identifiable when fresh and plant remains in the scats were
usually represented by specimens growing nearby. Materials analyzgd
in éhe field wére takeﬁ,to the laboratory for fufther study. |

Analysis of bear scats in the laboratory followed the techniques
of Tisch (1961), Russeil (1971) and Sumner and Craighead (1973).
Baéic steps‘involved: 1) rehydratién of fecal material to render it
pliable and restore original form; 2) separatioﬁ of material into
homogeneous groups by use of screens (No. 10 and 20 meéh); 3)jidenti— 
fication of contents; and 4) recording. |

Identification to species, through maéroécobic‘and microséopic
examination, Qas usﬁally Sucgessful for all itemé except grass.’

Reference.collections of Plants and seeds at the Montana Fish and Game
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Department Wildlife Laboratory and the Monﬁana State Undiversity
Herbarium provided invaluable assistance in the identification process.
The Easic botanical réferénces were Flora of Mgntana, Part I, by Booth
(1950), Flora of Montana, Part II, by Booth and Wrigh£ (1959), and
Grasses of Montana, by Booth (1972). Mammal remains were identified
with the assistance of pe;sonnel at the Wildlife Laboratory. Basic .
references.were A Guide to Montana Mammals, by Hoffmann and Pattie
(1968) and 4 Study of Identifying Characteristics of Mammal Hair, by
Spence (1963).

The occurrence and percent compogition df each identified food
item was recorded as each scat was analyzed. Percent compositién
denotes the perceht of the total‘scaf volume_coﬁsisting of a.single
food item. Visual estimates of volume were recorded under one of four
categories: tracé - 25%;‘25—50%; 50-75%; and 75-100%. This method of
determining food use by estimation of scat composition by volume under-
valued the.use of some foods, because differential digestibilify among
food items was established through proximate analysis techniques.
Animal matérial was found to be more digestible than most plant |
material.

Data were grouped and analyzed by fhé economy, ménth and year iﬁ
which scats were collected. Data Wéfe also grouped in three categories
which related grizzly food use and plant pﬁeﬁology. The létter in-

cluded: pre-growlng season, April 1-June 1; growing season, June 1-
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September 1; and post-growing season, September l—Novembor 15. Théso'.
periods approximate;y reflect plant growth conditions io the Park
(Despain3 1974). |
In grouped data presentotions, food items ore presented in rank
order according to impor;ance value calculated as:

Importance _ Frequency of Occurrence % x % of Diet Volume
Value .01

where Frequency of Occurrence Percent equals the total number of
times a specific food item apoeared in scats of the sample group,
divided by the total number of scats in.the sample; and Percent of
Diet.Volﬁme equals the average percént composition of an item which '
appeared in scats of the sample group, divided by thé totol number of
- scats iﬁ the sample. |

Importance value was chosen as the indicator of food'item
importance because it establishes relative equilibrium:between items
which occurred infrequently but in high volume percentages. and items
which occurred frequently but in low volume percentages. Importance
value is convenient in providing a single unit of‘éxpression for |
frequency.of occufrence and percent composition. Sumner and Craighead3
(1973) used a simillar approach. |

Percont Composit#on Per Item-and Importancelvolue Pe;cent were
calculated. Pe;oenf compositions per item indicate the oegree of

selection for particular foods; .values were derived by'dividing the




~18-
averége pefcent composition of thosg scats containing a given item by
the total number of scats containing that food item. Importance value
percents were derived by adding the importance values'in the group and
dividing individual wvalues in the group by the sum. Importance value
percents were calculated to facilitate comparison of food item im—
pértance'values between and émong groups.

Qualitétive Analysis} Food Qualify,ADigestibility

and Nutritive Value

To estimate food quality; efficiency of food use, seasonal
nutrient intake and nﬁtritive values of the principal nutrienté,
determinations wére\made of: 1) the identities, energy values and
apparent digestibilities of the principal nutrient materials of the

most important foods listed in Table 23; 2) seasonal nutrient intake
and nutritive value; and 3) plant protein/succulence-flowering
relationship.

Sténdard proximate analysis procedure detailed by Crampton and
Harris (1969) was used in estimating the quality and apparent di-
gestibility of food items. Food items containiné starch were also
evaluated by a speciél starch analysis method (Banks et al., 1970).
Food quality is defined in terms of the amounts of protein, fat and
carbohydrate present in a food item and the caloric values of these
principal nutrients. Apparent digestibility is a measure of nutrient

utilization and digestive efficiency. It was estimated by calculating
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the percentage of nutrient intake not present in food item residues
in scats.
| Determinations 6f food quality and apparent digestibility were
:subject to a minimum of four sources of possible error: 1) analytic
précedureslco&ld not account for él; mgterial completély assimilated;
- 2) in proximéte analysis, nitrogen-free extract values aré detgrmined
sy differenée; 35 feces probably contained protein and fat from non-
dietary origin (Crampton and Harris, 1969); and 4) sémpling efror.

Food items and écats Eontaining‘residues of these same items were--
collected at the feeding site. Scat and food iteﬁ samples were paired
and submittgd to the Chemistry Station Analytical Laboratory at Montana
State University for analysis. Analytical methods for proximate
analysis followed the Association of Offieial Agricultural Chemists
Handbook (1975). ‘

The digestibilities of four principal grizzly nutrient materials
were estimétéd by averaging the yaldes for individual food items.

Seasonal nutrient intake was calculated from 1974 seasonal fo;d.
use data. Nutrient importance values were determined in a way similar
to that presented for the determination of food item importance values.

A nutritive value index of the prihcipai nutrients was calculated
to esﬁimate each ﬁutrient's contribution towards the grizzly's energy‘
intake. The index was calculated according to the'formula:

NVI = Nutrient Intake (Importénce Value %) x Digestibility %
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Nutritive value indices were converted to percents to facilifate
comparisons.

The relationship between plant protein content and succulence-
flowering condition was investigated by sampling and COmparing
vegetation from five plots in the Park. A protein loss factor was
calcuiated to show the.change in percent protein relative to percent
crude fiber as vegetation completéd reproduction and underwent deéic—

cation. Protein Loss Factor, (PLF) was calculated according to the

formula:
Earl % Protein
J % Crude Fiber - PLF
% Protein
Late

% Crude Fiber

Grizzly Bear Anatomy
The fresh carcasses of two grizzlies were obtained for study.
Head and body lengths énd descriptioné of stomachs and iﬁtestinal
tracts are presen;ed. Linear measurements were made with Vernier
calipers and a meter stick. Head and body measurements were taken
from tip of nose to tﬁe last vertebrae. Intestinal measurements were

taken, with the mesentafy removed, from the pyloric valve to the anus.




RESULTS

Quantitative: Food Item Consumption, General
Observations, and Summaries

Valley/Piateau Economy:

Major epicenters of the valley[plgteau economy were Hayden,
(Figur: 6) Pelican and Lamar Valleys, and Cougar Creek Flat. Fertile,
transporfed solls support an abundant grassland biota which provided
most of the food used in the economy. The valleys and flat were
largely surrounded by flateaus with infertile soils and lodgepole pine
forests. The plateau component provided cover and occasional food.

Table 2 and Figure 7 show, with one exception, seasonél food item
consumption in 1973. The May sample was collected between 1968 and
1973 at the rate of 4-5 scats per year. Grasses and sedges greatly
exceeded all‘other food items ip importance in all months (Table 2).
Animal material and corms of melica graés (Melica spectabilis) were
most important as foods during the pre—~ and post-growing seasons
(Figure 7). In Table 3, the annual summary,.the percent compositions
per item of the six highest ranking foods are near or above fifty per-
cent indicating that‘these items were épecifically selected.

Table 4 and Figure 8 show seasonal food item consumption in 1974.

They indicate that grasses and sedges were the most important foods in

all months except April when artiodactyls were most important. Grass




Figure 6.

Photo by Mary Meagher

Hayden Valley and associated lodgepole pine forest: an example of a
valley/plateau economy setting.
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