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Abstract:

In 1975 and 1976 I conducted a habitat analysis, distribution and food habits study of grizzly bears in
Pelican and Hayden Valleys, Yellowstone National Park. A general reconnaissance method of analysis
was employed to identify vegetation communities. I determined grizzly food habits by scat analysis and
feeding site examinations. Nutritional quality of food items and soil characteristics were determined by
standard analytical procedures. Twelve non-forest vegetation types (v.t.) were identified. Five
vegetation types yielded estimated standing crops between 550 and 4,709 kg/ha each. Underground
production estimates of three grizzly foods ranged from a trace to 165 kg/ha. Moisture content of grass
species sheltered by forest canopy tended to be considerably higher than the same species on exposed
sites. Nutritional quality of vegetation adjacent to streams was similar to that beneath canopy late in the
growing season. Sugar content of Perideridea gairdneri was significantly higher (P <.05) than that of
Melica spectabilis. Fifty-one percent (132) and 31 percent (80) of the 261 grizzly observation sites
were found in Festuca idahoensis/Deschampsia oaespitosa v.t. and in the Avtemesia oana/ Festuoa
idahoensis v.t., respectively. Grizzly observation sites were concentrated in the southern half of Pelican
Valley and appeared to be directly correlated with the degree of timber/grass edge. Seventy-five
percent of all sites were within 50m of the timber. Graminoids and forbs accounted for 48.6 percent (95
percent occurrence) and 34.8 percent (93 percent occurrence), respectively, of the total scat volume of
40 scats. A grizzly feeding site examination showed that vegetation with a moisture content of 40
percent was consumed. Movement to and from the valleys appeared to be partially in response to food
availability. Grizzlies fed upon pocket gopher caches" in the spring and grubbed extensively for yampa
roots in the fall. The tendency of grizzlies to select dig sites with ample soil moisture suggests a
hypothesis of an indirect relation between soil water storage capacity and bear use. Grizzlies employed
a patch feeding strategy which may result in greater long-term efficiency in exploiting the environment.
Grizzly distribution patterns suggest that grizzlies prefer feeding sites adjacent to hiding cover.
Because they prefer feeding sites in close proximity to timber, grizzlies will emphasize foraging in
forest types or on streams immediately adjacent to timber edge in late summer.
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ABSTRACT

In 1975 and 1976 I conducted a habitat analysis, distribution and
food habits study of grizzly bears in Pelican and Hayden Valleys,
Yellowstone National Park. A general reconnaissance method of analysis
was employed to identify vegetation communities. I determined grizzly

- food habits by scat analysis and feeding site examinations. Nutri-
tional quality of food items and soil characteristics were determined
by standard analytical procedures. Twelve non-forest vegetation types
(v.t.) were identified. Five vegetation types yielded estimated
standing crops between 550 and 4,709 kg/ha each. Underground produc-
tion estimates of three grizzly foods ranged from a trace to '165
kg/ha. Moisture content of -grass species sheltered by forest canopy
tended to be considerably higher than the same species on exposed
sites. Nutritional guality of vegetation adjacent to streams was
similar to that beneath canopy late in the growing season. Sugar
content of Perideridea gairdneri was significantly higher (P <.05)
than that of Melica spectabilis. Fifty-one percent (132) and 31 per-
cent (80) of the 261 grizzly observation sites were found in Festuca
idahoensis/Deschampsia caespitosa v.t. and in the Artemesia cana/
Festuca tdahoensis v.t., respectively. Grizzly observation sites were

" concentrated in the southern half of Pelican Valley and appeared to be

directly correlated with the degree of timber/grass edge. Seventy-
five percent of all sites were within 50m of the timber. Graminoids

and forbs accounted for 48.6 percent (95 percent occurrence) and 34.8

percent (93 percent occurrence), respectively, of the total scat

" volume of 40 scats. A grizzly feeding site examination showed that

vegetation with a moisture content of 40 percent was consumed. Move-
ment to and from the valieys appeared to be partially in response to
food availability. Grizzlies fed upon pocket gopher caches in the
spring and grubbed extensively for yampa roots in the fall. The
tendency of grizzlies to select dig sites with ample soil moisture
suggests a hypothesis of an indirect relation between soil water
storage capacity and bear use. Grizzlies employed a patch feeding
strategy which may result in greater long-term efficiency in exploit-
ing the environment. Grizzly distribution patterns suggest. that
grizzlies prefer feeding sites adjacent to hiding cover. Because they
prefer feeding sites in close proximity to timber; grizzlies will
emphasize foraging in forest types or on streams immediately adjacent
to timber edge in late summer. :




INTRODUCTION

'Grizzly_bears.(ﬂhaus arétos'horribili35'occupy open tundra,
grasslands and shrublands, alpinevand subalpine meadows and rely .
heavily upon grasses, forbs and ‘shrubs as a stable food source (Mealey,. "
1975; Cralghead,.1968, Herrero, 1972 Macpherson, 1965 Murle, 1944;
.ékinner, 1925); Craighead (1968) concluded after research in Yellow-
.~stone'Nationa1 ﬁarh that "the factor largely.lnfluencing range selec-
tion and location (of,grizzly bears)-is,the'open'country-habitat'
composed of grass, sagebrush and forbs:" -

A comprehen51ve food habit study (Mealey, 1975) of free-ranglng
grlzzly bears in Yellowstone National Park was conducted in 1973 and
1974._ In his study Mealey proposed the ex1stence of three dlStlnCt
_feeding economies: "the valley/plateau-economy, the mountain-economy'
and’ the lake_economf;. The current study‘was.conduCted to obtaln addi- .
tional quantitative information on.theicoﬁplex grass/shrub‘communities'

" of the ValleY/plateau economy.

Pelican and Hayden Valleys were selécted‘for study. These valleys -

are representatlve of the large grass/shrub complexes w1th1n the
..Yelloﬁstone ecoSystem (Mealey, 1975) Hornocker (1962), Cralghead and
Cralghead(l97l), and Knlght (l975a) found that grlzzly bears were‘A:
numerous, readlly observable, and could ea31ly be studled within these
valleys.: Hornocker (19d2) observed that nearly 100 grlzzlles visited

"Hayden Valley each summer and that.Hayden Valley’?appears to be_optlmum
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summer habitat in Yellowstone." Knight (1975a) estimated griizly bear

density at .45 beafs/square mile.

Objectives of this s;udy were‘to map and characterize the grass/
shrub habitats and to mqnitor the-locatipn_and nutritional qualitf of
important food items. The seasonal disfribution of grizzly bear activ-
ity as well as pockeé gopher use was to be related to £he vegetational
information. This study will provide a basis for compariséns between

an area of present grizzly bear use and other areas thought to be

potential grizzly bear habitat. Field work was conducted from June to

>
'

November, 1975 and from May to November, 1976.




STUDY AREA

Haydén and Peliéan Valleys gre,located at the geographic Centér‘
of Yellowstone National Park and'occupy a combined area of approxi-
mately 143 square kilometers (55 square miles). Pelican Valley, lying
to the southeast, is approximately one-third the size of Hayden Valley

(Figure 1).

Geology

Three major geologic episodes formed Hayden and Pelican Valleys
(Reefer, 1972; Eaton et al., 1975). Voléanic activity agd the resul-
tant Yellowstone caldera occurred 600,000 years ago. Plateau rhyolite
covered the valleys 60,000~-75,000 years ago. Pinedale glaciers
blocked the valleys and thick silt deposits formed in the- resulting
lakes 25,000 years ago.

Three principal surficial geologic deposits aré found in Pelican
and Hayden Valléys (Richmond and Waidrop, 1972 and 1975; U.S. Geolog-
iéal Survey, 1972). Glaéial till covers about 15 percent of the area
in each valley. Fertile lacuétrine and alluvial deposits account for
73 and 84 percen£ of'the area in Hayden and Pelican Valleys, respec—
tively. Alluvial deposits area of two types: 1) ferfile-fine—grained
humic alluvium consisting of silt, sand, clay, pebbles, and some de-
cayed plant material overlies 2) the infertile streaﬁ alluvial de-

posits of sand, gravel, and silt. Humic alluvium probably occupies

the shallow swales and run-in sites in both valleys - (C. Montagne, 1977,
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Personal Communication). Terraces of outwashﬂana stream alluviuﬁ lie
above the stream channel floors and form ggntly sloping alluvial féns
in Hayden Valley. In Pelican Valley they are found primarily along
Astrigent Creek (sand) and north of the junction of Peiican and Raveﬁ
Creeks (gravél). Pelican Valley is mostly flat with relief occurring
principally on its perimeter. In contrast, Hayden Valley exhibits

. considerable relief excep£ along the Yellowstone River and in parts of .

the north central, northeast and southeast portion of the valley.

Climate

The mean (1948-1970) annual temperature is 0.2°C (32.3°F) at the
Lake Yellowstone weather station (Dirks, ¥974). The mean daily ﬁéxi—
mum of the warmest month (July) is 22°C (7i.6°F) and'thé ﬁean{daily
minimunm of the coldest month (January) is -18°C (~1.1°F). . The ex—.
tremes ?ecorded since 1948 ranged from a high 32°C (89.0°F) in July,
1955 to a low ~46°C (-50°F) in January, 1963. June, July, and August
-are the only months with mean daily minimums above 0°C.

Most precipitation is in the form of snowfall. Mean annual
precipitation is 46.5 cm (18.29 inches). A short dry season occurs in .

July (Houston, 1976).

. Vegetation

~ Both valleys are nearly treeless expanses supporting a varied

flora of shrubs, forbs, grasses and sedges. Forest zones surround




©
both valleyé (pespain, 1973). A sﬁruce—fir zone occupying the fértilg
.andesitic soils lies ta the east, south and northeast of Pelican
Valley. These stands are in various successiénal stages from youné
seral stages dominated by lodge pole pine (Pirus contortq) to nearly
mature stands of spruce (Picea engelmanni) and fir (Abies Zasi&carpa).
Hayden Valléey is surrounded by a lodgepole pine forest zone which
occupies the infertile rhyolite soils. This zone extends east of
Hayden Valley south to the northwest and west edge of Pélican Valley.
Spruce-fir stands are interspersed throughout the 16dgépole pine zone.
Despain (1953) suggésts that glacial deposits of andesitic soils
within the boundaries of the-fhyolitic soils or more favorable mpis-'
‘ture regimes (pond margins, north slopes, drainégés)'may account fér_

some of the spruce-fir intrusions into this zone.

Fauna

Animal species within the study area which are important to griz— '
zlieé are elk (Cervus elaphus), bison (Bison.bison), moose.(AZces
alces), northern pocket gophers (Thomomys talpoides), voles‘(kﬁcrotus
sp.), and black bear (Ursus americanus).

The major streams support cutthroat troﬁt (Salmo éZaPki) and long-
nosed suckers'(aastostomué catostomus). A fish.trap located near the
mouth of Pelican Creek tends to attract grizzlies duriﬁg the spawniné

runs of both trout and suckers.
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History of Human Influence on Grizzlies

Both Chittenden (19735 and Haines (19745 have written vivid
accounts of the exploration and establishment of present day Yellowstone
National Park. As Park visitors increased to about .3 million during
the 1930s (Cole, 1971), large open-pit dumps were established throughogt'
the Park for garbage disposal. One dump was loéated on Trout Creek in
Hayden Valley. In addition, two bear feeding stations were opened in
1919 in the Canyon Village area to facili£ate tourist viewing of the
bears (Condin, 1956; Hornocker, 1962).

Skinner (1924,1925) reported heavy use of these dumps bf_grizzlies
and suggested that artificial food resulted in changes in their
behavior and food habits. Cole (1971) found aggregations of about 20~
30 bears at the Trout Creek and Rabbit Creek dumps during the summer of .
1969. Craighead et al. (1969) document "a special type of migrafion“
from winter dens to the Trout Creek dump. They observed that-the
Trout Creek dump annual ly attracted between 98 and 132 grizzlies.

During the 1930s, the Park Servicé formally acknowledged the prob-
lem of the alteration of bear habits caused by artificial food sué—
plies. The feeding stations were closed by 1941. The closure of open
pit.dﬁmps began in the 1930s. Management of the Trout Creek dump
remained unchanged until 1968 when the volume of edible garbagé was
greatly reduced. Trout Creek was finally closed in 1971, after the

+1970 season. Today, any grizzlies resident in Pelican and Hayden
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Valieyg aqe.free-ranging and utilize only natural foods when. feeding iﬂ
the valleys.

A heavily travelled highway which crosses the eastern one-third of
Hayden Valley joips Canyon Village on the north with three major
development areas on Fhe south (Figure 1). Human influences in Hayden
Valley are p?esently restricted to visitors along the highway. Off-
road recreationists are minimal. A seéond less travelled highway -
traverses Pelican Valley's southeast edge. A dense timber-stand iso-
lates the valley proper from the highway. Pelican.Valley is heavily

used by recreationists throughout late summer and fall.




METHODS

Grizzly Bear Distribution
and Food Habits

Grizzly distribution was determined by direct observation and by
locating grizzly sign. Direct observations Qere made by using an 8x
binoculars and a 32x spotting scope. Grizzly sign was located by
traversing the open valleys( the perimeter of each valley,'énd timbered
areas surrounding each valley either on foot or on horsebéck.

Scats, visual observations of feeding activity,-and“feeding site
examinations were used to determine griizly bear food habits.. Grizzly
séats were"collected, identified, and analyzed following the procedures
used by Mealey (1975). Plant species presence and cover, plant species
selected by bears, and the type, extent, and duration of activity were
recorded for eacﬁ digging, grubbing, or grazing site.

Residues'of pocket gopher caches were collected from bear digging
sites. Gopher céche residues and selected graminoids were subjeqted to
proximate analysis by the Chémistry Anal?tical Laboratory at Montana
State University (Assoc. of Official Analytical Chemists, 1975). Starcﬁ
was determined by the method described by Banks et al., KI97Q). ‘Total
sugars wére extracted from samples using CHC13: CH3OH: HZO' Percent of
total carbohydrates (sugars) in this extract‘Were analyzed by the
phenol sulfuric acid method (Dubois, 1956). Thé extract was also used

- to determine the percent of reducing sugars using 3,5-dinitrosalacylic

acid (Whealan, 1964). The reducing'sugar percents may be sliéhtly high,
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because any other reducing material present in the solution, would pro-

duce the same positive reaction as reducing sugars. The presence of

small amounts of other reducing materials may explain why in some' cases

of low sugar concentration reducing sugar is apparently slightly higher .

fhan total eugar. Succulence (percent water) was determined by weighieg
in the fieid on a triple beam balance, oven drying at 60°C, and reweiéh—
" ing on a Mettler open pan balance. |

Pocket gepher activity was estimated based on visual estimates of
percent ground disturbance. Activity was recorded as lacking (<1%),

slight (1-5%), moderate (6-25%), intense (26-50%), very intense

(>50%) .

Vegetation

General reconnaissance methods were used to obtain Qisual estimates
of canopy cover, litter and bare soil (Knight, 1975b). Commuh%ties to
be sampled were seleceed‘while walking transect routes across each_
valley. The goal-was to saméle represeetative and homogeneous stands
within each vegetation type. Sampling was not done in ecotones and
semplé areas did not cross‘community boundaries. The vegetation types,
which have been described by Mueggler and Handi (l§74), were designated

habitat types (h.t.). All other vegetation types were designated com-

munity types (c.t.).
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Samﬁling was accomplished by spiraling outwéfd from a éelected;‘
point within each community and was continued until the rate -of addi-
tion of new séecies became low. Plant’speciesAbresent atAeach site '
were listed. Nomenclature follows that of ﬁitchcock et al. (1969),
Bpo£h and Wright (1959), Booth (1972), and Hermann (1970). Within
. each plot the céver class of each plant species (modified from Dauben-
mire, 1959) was estimated for the entire plot‘(Knight, 1975b).

Above ground, dry weight productioﬁ estimates Of graminoids wére'
made by clipéing 2x5 dm micfoplots in early September, Below ground,
dry weigh£ production estimates of Perideridia gairdneri and Meliéa
were made by extracting the soils in 2x5 dm micropldts to a erth of

10 cm and by screening the vegetative material.

Soil study sites were selected where grizzly digs occurred at
sites of at least moderate pocket gopher activity.

Soil ﬁoisture was measured with a Beckman Soil Moisture Bridge .
gnd Beckman gypsum blocké. One set of blocks ‘were installed in stacks
of three at each site at 10, 30, and 60 cm. Registance readings were
.madé approximately twice monthly from June through September. Resis~
tances were conVerted.to'soil moi;ture tensions recoréed in atmo-
spheres using a pressure membfane apparatus -to calibrate the soil

moisture bridge and gypsum blocks (Weaver, 1974).
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Soil samples were collected in Sep£ember from‘five sites;"3;from
Festueca idahoensis/Deschampsia caespitosa h.t., one from a Festuca -
idahoensis/Agropyron caninum h.t., and one from an Artemesia cana/
Festuca idahoensis c.t. Three samples were collected at each site.
Each sample consistéd of a pool of fifty soil cores taken with an
Oakfield tube sampler at depths from 0-10, 10-30, and 30-60 cm. Soil
cores were collected at one meter intervals along five random;y
selected ten meter transects. Samples. were frozeﬁ to prevent moisture
loss and reduce microbial activity until they could be transported to
the laboratory for analysis where they were dried at 60°C. Standa?d
laboratory technigues were used to determine texture‘(ﬁouyoucos,
1939), electrical conductivity and pH (U.S. Salinity Lab. Staff,
1954), extractable Ca, Mg, Na, K (Chapman, 1965), modified Bray P.
(émith et al., 1957), Cu, Zn, Fe, Mn (Norvéll and Lindsay, 1969), and
organic matter (Sims et al., 1971). -

Detailed soil profile descriptions and laboratory éharacteri%é—
tions were made for three - sites representing the Festqca idahoensés/
Deschampsia caespitosa, Festuca idahoensis/Agropyron caninum, and
Arj;emesid cana/Festuca idahoensis vegetation types. Profile pits
(l.2m2) were dug to a depth of approximately 185 cm (6 ft.). The C
horigon was reached in all pits and the pitsléxténded below the active

" root zone.
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Soil profile désqriptions were prepared.using the guidelihés of.
the Soil‘SurQéy Manuai (Soil Survey étaff, 1951) and were recorded and
processe& using the Montana Automatic Déta Processing.(ADP),Systgm.
(Decker ét al., 1975). Percent éoarse fragmeﬁts wére estimated visu-
~ally. Bulk density and water availability were determined for each
horizon (Black, 1965). Cation exchange capacity was méasured 5y |
ammonium saturation (Black, 1965).

Soil samples of .approximately 4 liters were collected frém.eaéh
: horizon in the profile. Subsamples were analyzed by the MSU soils
.testing laboratory. Soil femperatures wer; determined in the field at

50 cm using a glass laboratory thermometer{




RESULTS

" . Grizzly Bear Distributidns.and
Use of Vegetation Types

_Griézly diéfributiqns fof’l974, 1975, and 1976 are shown fé? each
valley in Figures 2 .and 3. ,TWO hpnd¥ed sixty-one ébservafiéﬂ sites
determiﬁgd'by presence 6f‘scaté, traéks{ digs, foraée sites,‘grubbiné
sites, ‘and live observations were regofded'from my data (1975 and
1976) aﬁd‘ﬁrom'National Park éervice-(1974—1976) g%izzly bear‘oﬁser-
§a£ion records. Oﬂly elevén observations from Park Sérvice'file; for
which the‘vegetéfion type-couid be determined are included.

Edgé.efféct appears £o be ap importaht factor governing grizzly
distribution.:‘G;izzly bear observations we?e mostﬁheavilfkconcenL
trated in the-south'hélf‘Of Péliéan Valley.~ In the south half of the
.valiey, thére ére:ﬁearly 110 km of fimber;gfaSS edée oyér'aﬁout ld km
straight line distanée compéred with 29 km in the noffh_half of the |
‘valley'ovei the same straight line distancév(Figure-g). ;Similarly, .
the heaviest cohcehtratioh of griiﬁl& sign in Hayden Yalley was in £he
ndrthwesf cofner where there is approximately 6 milés of edée in the
one square mile of heaviest bear use (Figure 3).

“Grizzlies remainea in close proximity to timber. seven£y—fi§e
percent of all.grizzly observation sites Qeré ﬁithin 50m of the tiﬁberx
.(éveragé, l2m)(Table.l). Grizzlies 6bserve§ at a distanée in exdéss
of 100m from timber‘(ls peréent) were ﬁsuélly tréyélling. xThe Festﬁca

idahoensis/Deschampsia caespitosa h.t. and Artemesia cana/Festuca
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Figure 2. Pelican Valley grizzly bear observation sites determined by presence of
scats, tracks, feeding sites and live observations, 1974-1976.
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® grizzly observation
sites

Figure 3. Hayden Valley grizzly bear observation sites determined
by presence of scats, tracks, feeding sites and live
observations, 1974-1976.
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.‘.‘

'idahbensis c.t. are the primary types iﬁmeaiatély adjgégnf t;'timbgrt

' edgé in whiéh bear sién was found. One'incidené which I observed in

Pelican Valley indicated that‘grizzlies rely on timber for escape

cover. I had been observing for 50 minutes a sinhgle bear grﬁbbing

for yampa roots. The bear was never farther than 15m from the timber.

When a low flying observation aircraft approached, the bear ran into

the timber. The aircraft circled once and left. About one minute

later, - the bear emerged from the timber, went to the exact 1ocation‘

from which he had fled and resumed his grubbing activity as if nothing

had happened. Péarson (1975) reported that grizzly bears responded

negatively to helicpptérs.

.Table 1. Mean distance of grizzly bear observation sites to tree cover
- by vegetation type. Percent is percent of total observations

within each vegetation type recorded for each distance class:
0-49m, 50-100m, >100m. ‘

Vegetation ' Total . Percent of Total and
Type Observation Mean Distance to Tree Cover (m)
' Sites 0-49m 50-100m >100m
. % X - % X % b
ARCA/FEID - 80 - 66 12 9 83 , 25 322
ARTR/FEID 6 17 15 50 64 33 229
FEID/AGCA ‘ .16 50 12 19 52 31 143
FEID/DECA 132 89 13 . '8 68 3 336
DECA/ Careic 17 72 9 8 50 . 20 265
Carex ' 3 75 3 25 50 -
Trifolium spp. 7 - 43 8~ 14 91 | 43 301

Total . 261 ' 75 12 10 70 15 293
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Grizzly observation sites within vegetation types are preéeﬁté&
in'Table 2 for both Hayden and Pelican Valleys combined. The Festuca
idahoensis/Deschampsia c‘aeséitosa (FEID/DECA)h.t. and Arteme;s'ia eana/
Festuca idahoensis (FEID/ARCA)c.t. contained 51 percent and 31 percent,
respectively, of ali observation sites. Séventy—eight percent (103)
of the sites in the FEID/DECA h.;. and 68 percent (54) of the sites in
the ARCA/FEIﬁ c.t. were dig sites. Data is biased in favor of these
"vegetation types because digs are relatively long lasting and eaéy to -
find. . Nevertheless, the importance of these types to grizzlies as a
food source is undisputed. Eighty-four perceht (219) of the 261
observation sites were feeding sites (185 dig sités, 7 foraging and
grazing sites, and 27 grubbing éites). ‘fifty—two percent (il4) of the
feeding sites occﬁrred in the FEID/DECA h.t. and 32 percent (70).
occurred in the ARCA/FEID c.t. Of the 623 individual digs found, 65
percent (407) occurred in the FEID/DECA h.t. and 26 pefcent (124)
occurred in the ARQA/FEID c. t.

If grizzlies were to travel randomly, the percent of observations
within each vegetation type would be expected to approximate the per-
cent of the total area each vegetation type occupied. Assuming ériz—
zlies are selective, the data in Table é suggests that the Trifblium,
Festuca idahoensis/Deschampsia caespitosa and Festuca idahoensis/
Agropyron caniﬂum vegetation types are preferred in that order by

grizzlies. The least preferred types are the Festuca
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Table 2. Percent of total grlzzly observation 51tes (1974 1976) within
e ‘each vegetation type and the area of each shrub/grass vege-
tation type expressed as a percent of -the total area of all
shrub/grass types in Pelican and Hayden Valleys combined.

Area of Each % Obs.
Vegetation _ Percent of Total Shrub/grass - _—
Type Observation Sites™ Vegetation Type % Area
(%)
FEID/AGSM~AGDA h. t. -_— 4 -
FEID/AGCA h.t. 6 (16) 3 , 2
ARTR/FEID h.t. -2 (6) 19 . .1
ARCA/FEID c.t. 31 (80) .31 1
POFR/FEID h.t. . Lo 1 -
FEID/DECA h.t. 51 (132) 8 6
DECA/Carex h.t. 7 (17) 17 .4
Carex spp. c.t. 1 (3) 16 .06
Trifolium spp. c.t. 3 (6) <.5 >6

'lNumber in parentheses indicates total number of observation sites
within each vegetation type.
idahoensis/Agropyron smithii-A. ddsystachyﬁm, Potentilla fruticosa/
Festuca idahoensis, Carex spp. and Artemestia tridentata/Festuca
idahoensis vegetation types. The percéntage-of observation sites

found in the Artehesia cana/Festuca idahoensis c.t. is what is ex-

pected based on the availability of the community type.

Grizély Bear Food Habits

Grizzlies were observed foraging in six different locations.
Foods eaten were Cirsium foliosum on four occasions and Trifolium

hybridum on two occasions.
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"'betailed analysis of 40 scats collectedfin 1975 and 197éﬁin&icete
that graminoids and forbs constitute the bulk of grizzly bearldret in
the two valleys (Table.3).5 Mealey (1975) reported similar results.
Gramrnoiésioccurred in 95 percent of scats and accounted for 48.6 per-
cent .of the totai'scat volume. for both years. Forbs occurred rn 93
percent of scats and accounted for 34.8 percent of the totai.scat
volume.-'By comparison, in the vailey—plateau economy'of_which'Pelican
and Hayden Valleys are a major portion, Mealey (;975) reported a
combined frequency occurrence percent for 1973%1974 of 68;8 for gram-
inoias.. Although ne did not report a figure for all forbs, Trifolium
spp- and Ciprsium foliosum occurred most frequently in all scats'with a
frequency.occurrence'percent of 17.6‘and 15.3, respectively.'-My.
results also indicate that Trifolium spp. and C. beiosum‘occurred
most frequently with 57 end 20 percent frequency occurrence!-respec—
tively.: | |
Although the percent frequency'of'occurrence of Melica and

Perideridia gairdneri was relatively'high'in-all-scats (15'and‘18 péf-::

ent), percent volume was relatlvely low for each (5 4 and ‘1.8 per-
' cent). These flgures are similar to the results reported by Mealey
(1975) for the Valley—PlateaulEconomy. The'hlgh dlgest;blllty of
starch'(67 and 58 percent.respectively).from corms and roots(of these
" plants (Mealey, 1975) may explaln the low percent volume of scats" 3

found "for both.yampa and M@Zica. CZaytonta_LanceoZata (sprrng beauty)
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Table 3. Food itéms in 40. grizzly bear scats from Pelican and Hayden
~ Valleys, 1975 and-1976. Number in parentheses indicates
.sample size. '

1975 1976 - Combined

(20) . ‘ (20) _(40)
% freq % vol % freq % vol % freq % vol

- occur. of scats occur.  of scats occur. of scats

Graminoids 95 54.5 . 90 42.8 95 . 48.6

Cyperaceae ' 10 7.0 10 0.5 10 3.8
Poaceae : © 25 10.3 45 15.5 35 12.9
Agropyron , 1. - )
caninum . 5. T - - . 3 T.
Bromus ' ' ‘ :
carinatus - 5 T 5 T . 5 0.1
Deschampsia : . : ' :
caespitosa ;50 T 5 T ‘5. . T
Melica s SRR _ A . .o
spectabi lis 5 . 0.3 25 10.5 » 15 . 5.4
(corms) . oo '
Phleum . ) -
alpinum , .5 T . 5 . 0.3 5 0.1
Forbs - 100 31.3 85 38.3 93  34.8
Cirsium i ‘ o I
foliosum 30 3.3 20 10.8: .20 7.0
Fragaria ' - S ' '
virginiana . .15 2.3 - - 8 1.1
Lupinus spp. 10 " 0.3 - -~ ’5 " 0.1
Perideridia . o :
gairdnert 5 0.3 30 3.5 .18 1.8
(roots) : : '
Polygonum.
bistortoides 15 0.3 5" T 10 . 0.1
Ranunculus spp. 40 3.8 5. oo 23 7 1.9
Trifolium spp. . 50 - 6.5 - 65.  22.3 57 ©  14.4
Trifolium L , : -
hybridum . 5 . 3.0 = . -- C - .3 1.5
Vaceinium ~ -

scoparium 15 2.0 -- - 8 1.0
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Table 3 (cont.)

1975 1976 Combihed
(20) (20) . (40)
% freq % vol % freq % vol % freq % vol

occur. of scats occur. of scats occur. of scats

Alga 5 0.5 - -- 3 0.3
Equisetum 10 0.8 5 3.8 8 2.3
Pinus spp. 15 8.8 5 5.0 10 6.9
Unident. .- - 10 0.8 5 0.4
Cervidae 5 2.5 10 T 8 1.3
Formicidae 20 1.8 10 0.8 15 1.3
Debris - - 0.3 8.8 13 4.4
1

T - trace
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was reported by Mealey (l975) ‘to be present 1n scats from Valley areas
onlylln hls 1973, collectlons. Ereouenoy occurrence percent was,333
. and percent of diet volume was 1.60, Spring‘beaﬁty Was not fonnd in
,any.of the 40 scats whlch I collected.. | B
Elghty—four percent of grlzzly sagn was associated witn'feeoing

actiyity. Although some dig sites were quite extenSive (up to ;ﬂé{_ 
'tenth hectares), most feeding sites covered less than 45 sqnare meters;
Bears would dié, grub and’graée in these microsltetlocations and then
move to an adjacent microsite or to a site a oonslderable distance away
before resuming their feeding activity. On two occasions I observed a
bear feedino in a cloverrpatch ot less tnan 35.square meters."After
foraglng aoout thirt? minutes, the bears left the site which still sup- .
.plied an abundance of readily available succulent and hi§hly nntri-
tional clover. They traveled about 100m into a Festuca. zdahoensos/
Deschamp3$a caesp%tosa h t. where they began grubblng for yampa roots.
Pearson (1975) reported that grizzlies never completely_consumed all.
'berries on a singleVbush but moved on to. other bushes or to'a difrerent“
food source.A Amstrup and Beecham (19765.reporteé'that black‘bearsx~'
"often left sites that seemed to bée optimal for roraoing‘and‘traveled-'

elsewhere."

Nutritional Quality of Food Items and of Available Forage

‘Although Melica and Perideridia gairdneri represented a ‘small

percent of the total scat volumes (Table 3), they were anvimﬁortant
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foqq'source'for grizz%ies. Each spring untillabout,the end of'Fhé
first week in June, grizzlies feed heavily upon pocket"goéher caches.
Primary contents.éf these caches are roots of Perideridia{ Melica, and
Claytonia. Residues of gopher caches from bear dig sites were col-
lected in the spring of 1975; Contents were separated into species
components and analyzed for nutritive quality; Again, near the end of
the first week of August, bears returned to the valleys whére both
adults and cubs selectively sought out and dgrubbed for individual
yampa roots. Perideridia, Melica, and Claytonia roots were collected
in the fall of 1976 from the same spring dig sites where bears were
grubbing for yampa.” Nutritive quality was also deterﬁined for tﬂese
samples (Table 4).

Starch content of Perideridia and Melica from grub sites was 40
and-lO percent, respectively. These results are similar to results of
Mealey (1975).° Starch content of both species taken from dig sites
(gopher caches) was ébout 50 percent less than those taken from‘grub
sites. The protein content of Melica was about 6 percent which was
similar to that reported by Mealey. Protein in Perideridia was about

% compared to 4.8 percent reported by Mealey;-

Significant differences (P <.05) were found in the levels of re-
ducing sugars, sodium and potassium between Perideridia samples from
the dig and grub sites. The cﬁntent of total sugars, calcium,ana

‘phosphorus differed (P <.05) in Melica from the two sources. Sugar,




Table 4. Chemical analyses of ‘roots of Perideridia gairdneri, Melica spectabilis and
‘Claytonia lanceolata collected from seven bear dig sites compared with analyses
of roots collected from seven bear.grub sites. Data from grub sites are
averages of 20 2x5 dm plots taken at seven different sites.l

Site Vacuum . Total Reducing .
.Species - Type” Moisture Protein Sugar Sugar Starch ' Na K Ca P
: , . , ’ ) + e ‘ + + o+
P, ga%rdnerz Dig . -4, 66 7.31 35.84 5.48 24,90(2) .049 1.84 .18 .23
Grub.  5.91  7.09 32.14 9.63* 40.00(2) .072% 1.059%.15 .24
M. spectabilis Dig  5.33  6.68 5.82  2.72  4.2(2) .046 .68 .069° .1l

Grub  6.42  5.42 2.92% 4.13°  10.05(2) .023 .50 .030%* .14%

C. lanceolata pDig 2.5 11.56  10.9 3.8 . .042  2.66° .12 .27

Grub 7.4 9,37 11.4 4.4 == .025 2,17 .05 = .25

;Asterisk indicates significant difference between dig and grub sites determined by
t test (P <.05) for all analyses except for starch and except for analyses of (. lance-=
olata (only oné site .contained C. lanceolata). Plus indicates content of P. gairdneri =
was. significantly higher (P <.05) than that of Melica between similar site ‘types. Sodium
of P. gaﬂrdhert was 51gn1f1cantly higher than Melica (P < 05) only between grub sites.

2D;g - spring dig for gopher caches;~Grub - fall grubblng for individual yampa roots.

Y4
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potéssium,'éaicium, aﬁd phosphorus céntent pf éeridefidia wés.signifiﬁ
cantly higher (P <.05) than that of Melica between similar sites.
Sodium content of Perideridia was significantly.higher (Pv<.05) than
that of Melica only between‘grub sites.

Moisture content was determined for grass samples collected
between garly August ahd early Qctobér frbm several exposed dgrassland
sites (Table 5). Grasses froﬁ exposed sites éhowéd a substantial
declige in moisture_coﬁtent from early August to late September,

Moisture content in one paired sample of Calamagrostis canadensis from

beneath the forest canopy decreased by only 3 percent between August 23-

and October 2. The results in Table 6 indicate that in the fall the
moisture bontent of a species sheltered by forest:canoéy tended to be
cénsiderably higher than the same speéies on exposed sites. Sharif
and West (1968) reported -that moisture differences in grasses due to
shade could be of the ordér of 69 percent. Moisture contenf (Tables 6
and 7) suggest that vegetation beneath forest canopy was physidlogi—
cally active later into tHe fall than yegetation from éxposed sites.
Protein levels were found to be significantly higher'(P <.05) under
the forest canopy. Minerals (except sodium) also tended to be.higher
(Table 7) but differences were not gtatistically significant. The. .
K/Na ratios were much higher in grasses beneath forest canopy in two
samples. $he Ca/P ratios( however, were higher in graés from exposed

sites in two samples.




Table 5. Comparison of. percent moisture content and percent difference in moisture content
of grass samples collected between early August and early October, Pelican
Valley, 1975. Samples were collected from five 2x5 dm frames at four different
locations in each habitat type. .

‘Forest
. . ' ‘ Under-
Habitat Type FEID/DECA h.t. . ARCA/FEID h.t. story
Species DeCa StOc BrCa MeSp AgCa PhAl FeId PoSc CaRa DeCa AgCa Feld PoSc x CaCa
‘% moisture con-
tent on collec-
tion date
8-5 = 57 62 = 67 55 62 58 62 64 57 60
8-23 : , ' 62
8-30 _ 37 42 44 52 47 44
9-10 . 37 34 39 37
9-18 o
- 9-25 : - 26 25 29 12 26 35 28 24 21 19 20 18- 24
10-2 ‘ 60

- it . — e et o S T v . L e ot S S A ke i S i e o e e T S . A S S S ——— T — ————— ——— ot 14 o = i S S A s e e

% difference in1
. -moisture content
from earliest to
latest date

54 60 57 78 58. 40 55 63 35 50 57 62" 62 60 3

highest content - lowest content % 100, for each speci
highest content - e ’ pecies.

lPercent difference =

Le
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Table 6. Comparison of percent moisture content and percent difference
in moisture content of paired grass samples collected beneath
forest canopy and from contiguous but exposed sites,

Pelican Valley, 1976.

Percent Moisture % Differencel

Sample Collection _ Content in Moisture
No. . datg , Species Forest Exposed Content
1 a 7-22 . Calamagrostis . 65
_canadensis h
2 ' 8-19  C. canadensis 69 58 16
3 - 8-23 C. cdﬁadenéis | 63
4 8-23 ,Equugs- , 64
VIPGINLCUS
5 9-25 C. canadensis 60 " 40 ' 33
6 - | 9-25 Poa scabrella 47 24 . 9 -
7 9-25 Agfopyron cantinum 47 31 54
8 9-27 C. canadensis 50 29 a2
e g7 _P. scabrella - 48 20 58
10 | o 9-30 A. caninum . '40 12 | 53
11 10-2 C; canadensis 61 33 _ 46
lPercent difference = 3F - 3 x 100.

F




Nutritional quality of three grass samples collected beneath the forest canopy compared with nutritional quality of grass

Table 7.
samples collected from exposed grassland sites. Two paired samples were collected beneath the forest canopy and from a
contiguous exposed grassland site. Figures are percents (oven dry weight).

Collec- Moisture
Grass tion Species Exposure Oven Vacuum Protein Ether Starch Ash Crude Na K Ca P K/Na Ca/P
Samplel Date Extract Fiber Ratio Ratio
L 8-22 Calamagrostis F 62-5% 4.9 14.6* 28.9 03 . 2.00 - .60 .21 66.67 2.86
eanadensis
Carex rostrata
Elymus virginicus
Deschampsia E 48.7 4.7 8.6 30.1 05 1521 30 .19 24,20 1.58
caespitosa
Trisetum wolfii e
Hordeum =
brachyantherum
2 9-25 Agropyron caninum F 46.7 5.1 6.2 .021 1.21 0.18 35 S7.62 0.51
E 31.3 4.4 e ] .025 0.89 0.29 30 35.860 0.97
3 9-25 Calamagrostis P 59.8 5.5 10.5 i 7.8 30.6 39 1.78.:0.31. .2% 4.56 1.48
canadensis
E 40.1 5.0 5.3 2.6 7.0 30.9 16 <83 0,30 .10 5.19 3.00

lFiqures for sample 1 are averages of four samples for both forest and exposed sites.
Asterisk indicates significant difference

sample for the forest and exposed sites.

2F - forest canopy; E - exposed site.

Figures for samples 2 and 3 are for one
(P <.05) determined for sample 1 only.
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'Four paired grass samples were collected for cheﬁiqal analyses from
the same exposed grassland sites.in summer and late September (Table 8).
As was also shoﬁn by others, Mealey (1975), Morton (1976), Crambton and
Hérris (1969), and Demafchi (1968) , percent protein decreased‘and crude
fiber increased as the plants approached maturity. Percent sodium,
potassium and phosphorus generaliy decreased with plant maturity.
Sodium and calcium increased in' two paired samples and decreaséd in two
paired saﬁples with plant maturity. These changes in mineral content
with plant maturity are similar to results reported‘by Paulsen (1969)
and Tew (1969). During this period, the Ca/P ratios tended to increasé
slightly as the moisture content decreased in three paired grass sam-
ples. The K/Na ratio decreased wifh decréased méisture content in’
three paired samples.

Data summarized in Table 9 indicate that the nutritional qpality
of vegétation in the vicinity of streams is similar to that‘under forest.
cahopy late in the growing season (Table 7). Little difference was
noted between plants on the stream bank and those up to 10m from the -
stream edge except the K/Na ratio was higher in vegetation on the bank
in one sample‘and in the other sample the Ca/P ratio was higher in
vegetation 4.5m from the bank.

The data presented-in Table 10 sugéést that gfizzlies will con-
sume vegetation with a_moisture content as low as 40 percent. ‘Mealey

(1975) suggested that plant moisture content influences plant selection




Comparison of percent moisture, protein and mineral analyses of Agropyron caninum,

rabie 8 Festuca idahoensis and Calamagrostis canadensis collected in summer and fall,
1976. Samples were collected from five 2x5 dm frames at four different locations.
Figures are percents (oven dry weight). :

Collection Moisture | Crude T K/Na Ca/P
Date Species Oven Vacuum Protein Eiber_ Na K Ca P. .Ratio Ratio
8-25 A, can?num 62 4.8 8.8 .031 1.81 .20 .33 58.39 0.61
9-25 31 4.4 5.7 | .025 .89 .29 .30 35.60 0.97
8-5 F, idahoensis 62 - 4.7 11.06 .028 2,04 -.35 .20 72.86 1.75
9-25. 35 4.3 | 7.37 .011 2.45 .30 .16 222.73 1.8é
7-22 s candensis 65 5.1 16.3 29.6 .027 1.64: ;23 .25 60.74 0.92
8;20 63 4.8 | 10.2 32.5 .140 1.55 .14 .;8 11.07 0.78
8-19 :C. canadensis. 69 4.8 ° 12.2 29.2 .039 1.51 .23 .20 38.72 1.15
9-26 25 4.9. 5.0 32.5 .08 .64 ‘.24 .13  8.00 1.85

1€




Table 9. Comparison of nutritional quality of grouped grass samples collected on stream banks and at adjacent
sites at a distance from stream banks, Pelican Valley. Figures are average percents (oven dry
weight) of four samples of Carex aqutitilis/Calamagrostis canadensis mix and one sample of
Carex microptera.

. Relation : . .
Collec- to Moisture Ether . Crude B K/Na Ca/P
Date Species Stream Oven Vacuum Protein Extract Starch -Ash Fiber Na K Ca P Ratio Ratio
Bank
8-22 CaAq/ " on bank 60.92 11.5 27.4 .015 1.52 0.43 .22 101.33 1.95
cacal .
3-10m 54.9 ) 11.4 . 26.9 .017 1.62 0.38 .21 95.29 1.81
from bank
9-29 CaMi3 on bank, 54.9 5.4 8.5 2.9 <.2 7.4 28.0 .130 1.54 0.42 .15 11.85 2.80
: sheltered :
4, 5m 32.1 . 4.6 5.2 2.2 <.2 8.5 29.0 .090 1.04 0.57 .08 11.56 7.13
from bank

lDifferences not significant at P = .05
2oven ‘moisture difference significant at P <.20

3Significance not determined

[43
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b&lg;izziiesL ?lanchard.(l978) fouhé moist{micfosites té be importént
to grizzlies'in the.fall. Férage quality and palataﬁility for domestié
livestock has been poéitiyely correlated with moistuie content

(Sullivan, 1962; Archibald et al., 1943).

Table 10. Moisture content of food items collected from five grizzly
bear foraging sites, Pelican Valley, 1975 and 1976.

Date . Food Item %
Observed ) Moisture
7-11~-75 Cirsium foliosum . 79
8-11-76 " Trifolium ﬂybrzdum 82
8-12-76 T. hybridun 80
9-28-76 C. foliosum 47
'9-30-76 ‘ C. foliosum : 41
10- 3-76 : C. foliosum : 40

Results of.nutritioﬁal analysis of Heracleum lanatum, ZTibeium'
,hybridﬁm and Cirsium foliosum consistently showed higher moisture con-
tent than did grasses (Table 11). Sharif ana West»(l968) also reported
. \ .
moisture content to be consistently greater in forbs than in grasses
throughout the season. Protein ranged from 4.9 percent for the remnant
of a C. foliosum stalk to 19.8 percent for the mature leaves of H.
lanatum. Except for C. beiosum{ prétein in forbs was consistently
higher than in grasses. Protein content (19.8 percent) in mature 4.
lanatum leaves was'similar to Klein's (l965)-result§ of 20.6 percent

" for comparable dates. Mealey (1975) repqrted a lower (7.3 percent)

protein content for H. lanatum from Yellowstone Park. An 8.3-9.7




Table 1l. Nutritional quality of Heracleum lanatum, Cirsium foliosum and Trifolium
hybridum. Figures are percents (oven dry weight). .

.Collec~ ‘Moisture Crude ‘ K/Na

Ca/P
tion . . Species Oven Vacuum Protein Fiber Na KX Ca P Ratio Ratio
Date ' ‘
d. lanatum .
"8-14°  mature umbel 66 6.4 15.9 .023 3.82 .61l .74 166.09 -0.82
mature leaves 69 6.0 19.8 .035 4.29 1.57 _.52 122,57 3.62
young plant .75 8.3 13.4 -.050 4.34 1.80 .42 86.80 4.29
C. foliosum 1 -
7-11 partial stalk 79 4.8 4.9 .057 5.24 1.69 .44 91.93 3.84
stalk2 78 . 5.9 9.7 .036 6.24 - .99 .63 173.33 1.57
8-5 stalk 20 '8.6 8.3 27.7 .062 4.49 .91 .28 72.42 ° 3.25
g-11  T. hybridun® 80 6.6 19.0 21.0 .065 2.75 1.2 -.32 42.31" 3.75

_ lRemnant of stalk eaten by grizzly bear

2Sample taken from grizzly bear forage site

pe
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bercent protein cogteﬁt for C. ijiosum spalks wés similar fo_Mealey{s
results of 9.0 percent. |

Mineral content was highly variable both within and bétween spe-
cies. Mineral content of T, hybridum'waé similar to results réported
by Hémiiton and Giibert (1968). Forbs wgrefconsiderably higher thén
grasses in calciuﬁ, phosphorus and potassium. Sodium content was gen-
e?ally higher in forbs than grasées but was similar to the sodium coH—
tent of grasses beneath forest canopy (Table 7). No consistent trends

were seen in either the K/Na or Ca/P ratios among forbs. Both the

K/Na and Ca/P ratios for forbs were much higher than for grasses.,

Vegetation and Soils

‘The vegetatiOn of each valley is a mosaic of véggtation types.
Sizes of mosaic units are often less than 5m2.. The brbad vegetation
units piesented in Figures 4 and 5 were chosen on-the basis of primary
' vegetation type, topography, apparent soil moisture, and geology.
Intermingled in each unif aré vegetation tYpés reflecting a variety of
edaphic, fopographic and geologic characteristics. A particular Qege—
tétioh type is not confined to a particular unit. Areas (kmz) of ﬁhé
vegetation units in each valley and their characteristics are preéented
in Table 12. Soils fertility data, physical characte;istics and>min-

eralogy are presented in Appendix’B.
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Figure 4.

Vegetation units in Pelican Valley.
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Breaks

Rolling sage/grass
Mesic sage/grass
Hydric grass
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Figure 5. Vegetation units in Hayden Valley.
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Table 12:. Vegetation unlts, area (km Y} in Hayden (HV) and Pellcan(PV),

Valleys and unit characterlstlcs.

Unit Unit . Area km (%) . ..
No. o : BV Unlt,Characterlstlcs
‘"1 Breaks ' 12.0(12) 0.0. ARTR/FEID, ARCA/FEID v.t.s
Bare-soil. Slopes = >30°
"2 ' Rolling sage/ - 25.7(25) 7.4(18) ARTR/FEID, ARCA/FEID,
' grass vFEID/DECA, “DECA/Carex
' V.t.s. Rolling hills and
ridges. Xeric to mesic-
sites.
3 Mesic sage/ . 13.3(13) 7.2(18) ARCA/FEID, DECA/Carex,
grass _ - ) FEID/DECA v.t.s. Flood -
L : © Pplain. :
‘4  Hydric grass’ 7.0(7) 8.2(20) furex:spp. c.t. Pond
' : ' edges and stream banks.
5 Mesic grass/ . 15.4(15) 3.0(7). DECA/Cdarex, Carex Spp-
sedge : , o FEID/DECA v.t.s. Flood
.plain.
6 Xeric sage . 6.4(6) 1.1(3) ~ ARTR/FEID, ARCA/FEID v.t.s
’ - Ridges, gravel alluvium,
- till. :
7  Hydric - © 0.0 ' 2.3(6) ARCA/FEID, DECA/Carex;
' FEID/DECA,rCaer spp.’
v.t.s.- Flood plain.
" 8 ' Thermal 1.3(1) 0.1(0.3) Thermal areas
9 Potentilla 4.2(4) - 0.0 POFR/FEID h.t. Rolling
fruticosa : " . hills
10 Forest 16.5(16) 11.2(28) ' Forest

_Total 101.7 . 40.5




39

_ Vegetation‘Type Deécription‘

I have identified twelve grass/shrub vegetation typeé in pelican
and Hayden Valleys. Because the same types were found in both valleys,
vegetative characteristics are described jointly.. Summary statistics
for each vegetatién type are presented in Appendix A, Table lé? These
data include species composition, average canopy cover-in percent aﬁd
frequency of occurrence of shrubs, graminoids, and fqrbs. General

reconnaissance field data are presented in Appendix C.

Festuca idahoensig/Agropyron smithii-A. dasystdchyum (FEID/AGSM—
AGDA)h. t. ThenFEID/AGSM—AGDA h. t. accounté for 4 percent and 1 bércent
of the non~forested area in Hayden and éelicén Vaileys, respecfively
(Table 13). - This type is found on drier, wind swept ridges. It is
associated with lacustrine deposits.

Slight pocket gopher activity occurred in 33'percent of the
stands. No érizzly bear sign was found in this type.

Poa.sandbérgii is always present and is the dominant grass. Meugf
gler and Handl (1974) 'reported that Poa cugickii is associated'wi£h or
replaces P. sandbergii in their habitat dlgssification. Aéropyron
dasystachyum and Festuca idahoensis are,alsd always presehf. Agropyron
smithii was not present in any of the six stands whereas Mueggler énd
Hanél (1954) reported a 40‘peréent consﬁancy in ten stands. Eriogonum

umbellatum, Antermaria corymbosa and Phlox hoodii are the dominant

forbs. WNo soils data was obtained for this habitat type.
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- 2 T . . ' -
Table 13. Area (km ) of each vegetation type in Pelican and Hayden
) Valleys. Number in parentheses indicates percent of total
area of shrub/grass vegetation types. ' :

Vegetation Type g ’ Hayden Valley. " Pelican Valley
FEID/AGSM-AGDA h.t. «~ 3.7(4) o 0.4(1)
FEID/AGCA h.t. 2.5(3) _ - 0.5(2)

 ARTR/FEID h.t. ¥ : T 21.3(25) ' .2(1)

© YARCA/FEID c.t. -~ 22.9(27) . 12.8(43)
POFR/FEID h.t. ~ 1.4(2) 0.0

v FEID/DECA h.t. 4 6.5(8) ' 3.0(10)

v DECA/Carex h.t. ~" 14.3(17) _ - 5.5(18)

vCarex spp. c.t.+’ 11.7(14) ' 7.0(24)

Total shrub/graé; types 84.3 ‘ 29.4
Forest , , - 16.3 - 1.2
Thermal . ’ 1.3 _ .1
fotal S 101.9 ' . 40.7

Festuca idahoensis/Agropyron caninum .(FEID/AGCA) h.t. The FEID/

AGCA h.t. accounts for 3 percent of the non—foresteé area in Hayden
Valley and é pércent dn Pelican Valley (Table.13). It is usually
found on somewhat steeper and drier sites than FEID/DECA_h.t. It
occurs extensivély on the top and north élopes of the east-west ridges
in £he far'northwést corner of Hayden Valiéy. The FEID/AGCA h.t.
occurs primarily on lacustrine deposits. |
'Moderate pécket gopher activity occurfed in.82 percent of the

stands. Grizzly sign was found in 25 percent of the stands sampled.
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The. absence of Deschampsia caespitosa differentiates thé FEID/AGCA
h.t. from FEID/DECA h.t. Festuca idaohensis is always pré;enf and is
the dominant grass. Although constantly present, Agropyron caninum is
less in average percent canopy coverage than either Danthonia inter-
n)edia, Bromus carinatus, Poa sandbergii, and Stipd oacidenfqlis. Aster.
spp- 1s 't£e most dominant forb followed by Per.ideridia gairdner'li.
Other important species are Achillea millefolium, Fblygonum douglasii
and Pétentilla gracilis.

Muﬂn (i977) and Mueggle; and Stewart (1977) classified soils from

selected stands in the FEID/AGCA h.t. as either Argic or Pachic Cryo-

‘borolls. Soil from one FEID/AGCA h.t. stand was classified as Typic’

Argialbol} (Figure 6; Table 4, and Appéﬁdix B). The loamy A horizon

is 38 cm thick and slightly acidic (pH 5.5). Both the A ahd B horizons

ﬂave 5its of charcoal énd krotovinas scattered throughout. |
Soil from O—iO cm is medium in phosphorus (P) and organic matter

contentl(O.M.f and high in éotassiuﬁ (K): Soil from 10-60 cm depths

is high in K but low or very low in both P and O.M. Soils at each

depth are high in micronutrients (Zn, Fe, Cu, Mn) and are well below

maximum salinity for good vegetation growth.

Artemesia tridentata/Festuca idahoensis (ARTR/FEID) h.t. The ARTR/

FEID h.t. accounts for 25 percent of the shrub/grass_areaileaydeﬁ Val-

ley. The habitat typé accounts for only 1 percent of the shrub/grass




Typic Argialboll, CRYIC

This is a loamy textured cold
climate (mean annual soil tem-
perature between 0 and 8°C)
Mollisol (grassiand soil) of
mixed mineralogy (quartz,
spar and smectite are the
dominant minerals present)
with water saturation during
winter or spring.

This soil has a light colored
A2 albic horizon which lies
over an argillic (clay accu-
mulation) B2t horizon. The
argillic B2t horizons likely
represent varved clay-rich
glacial lake beds which have
been covered by wind blown
material which forms A
horizons.

This soil has bits of charcoal
and krotovinas (filled in
gopher ‘tunnels) throughout.

feld

Figure 6. Soil profile description of

bear foods:

Pong

teridia
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0 cm

dark grayish brown silt loam
pPH 6.0 acid

22 cm

light brownish gray loam
pH 5.5 acid

38 cm

light grayish brown loam
pH 5.5 acid

47 cm
grayish brown clay
pH 7.0 neutral

72 cm

grayish brown clay
pH 8.0 alkaline

95 cm

oil site A, Hayden Valley. Principal

2p 07

m avandi floven
granarfiorun,
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Table 14. Site soil taxonomic and topographlc characteristics\and '
vegetation type for one soil classification site in Hayden
Valley (A) and two soil classlflcatlon sites in Pelican
Valley (D,F).

‘Soil - - Mid-monthly Soil .
Classi- Ele- Temperature Vege-
'Site Location ficatlon vation Aspect Slope June July Aug. tation
o ' ' (m) (°) . (%) -(°C) - Type
A Hayden Typic, . 2439 . 335 23 5.0 12.5 11.5 FEID/
- ‘Valley Argia- o Ny AGCA
| boll, ' . h.t.
S cryic ' ' '
D Pelican Argiaquic 2415 35 5 6.0 12.5 11.0 ARCA/
© Valley ‘Argia- ' . : FEID
boll, c.t.
cryic
F ~ Pelican- Aquic 2366 © 320 7 7.5.12.5 12.0 FEID/
-Cryo~ . . - 'DECA |

boroll . : . _ h.t.

area in Pellcan Valley where it is found in small patches in flve dls-"

junct locatlons (Table 13). -ARTR/FEID h.t. is found on flat ground and

‘on slopes of all'aspeCts.‘ It usually occupies the position from mid—uﬂii

‘slope to ridge top. - TWo apparently moisture related phases exist in

'the'ARTR/EElD h;t,‘fThe'more xeric'phase‘occupies'windswept'ridges and.

soils associated'with~till.and sand and gravel alluviumf‘ The more
mesic sites are associated‘with lacustrine«sediments.
Pocket gopher act1v1ty ranglng from sllght to moderate occurred

lln 39° percent of the stands sampled. -Grlzzly sign was found_ln 7

percent of the stands."
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Artemesia tridenfaté'is present in éll,éfénds and_haé an average
canopy cover of 44vpeféentm Chrysothamﬁusvbarryi i; the only other
shrub present. On the moré Xeric siﬁes, A. tridentafa i.s s‘crubby in
appeafahce'and about 30.cﬁ‘high. .On the more mésic sites, A. tridén-
tata is.robust and attains a ﬁeight of at least 1.3m. - Other species o
‘ commén to both the mesic and #e?ic siﬁgélwgre éimii&rly shorfé; in
statdfe ané less roﬁﬂst’onfthe moré xeric sites. |

VFestuca idahoensis is the QOminant graminoid. Danthonia inter-
mediaiis the other most conéistently preséntiqxass. Agropyron cantnum,
Poa sandbergzt, Bromus carninatus,. Stipa occzdentalts are common |
grasses. Common forbs include Phlox hoodtz, AchzZZea thZebetum,
Agoserés gZauca, Antennaria mzcrophyZZa,_Geum triflorum, and Potentilla
grdcilis. '

Neithér soils gléésificatioplnor soil-fertility déta:were oﬁfaineg
in thié habitat type. So;is from represeptative staﬁds in tﬂe ARTR/
FEID h.ﬁ. were claésified by Munn (1977) énd Mueggler ané Stewart
(1977) as Typic Cryoboralf‘ana P;chic Cryoboroll. Their soils were

slightly acid to-neutral in reaction.

Artemes¢a cana/Festuca tdahoensts (ARCA/FEID) c.t. The ARCA/FEID

c.t. was not recognlzed by Mueggler and Handl (1974) as a habltat type
because .of its sparse occurrence in westernAMontana. It is w1dely

distfibutedlin both Hayden and Eelican‘Valleys_and elséwhere in
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' Yéliéﬁs;égé:NatibnélzPérk. éééaﬁse of its impo;t;nce in ;hé éérk;.ﬁﬁé
ARCA/FEID c.t. ma& warrant recognition as a habitat type (W. F.'
Mﬁégglef, 1976, Peféonal Commﬁnicatidn)._ |

‘Thé AR@A/FEIﬁ 67t.:accbunté_for 27 pefcén£.and 43 Qercent,of the
shrub/érass area in Hayden and Pelican Valleys, respec#ively kTaéle
13). It.iéj found on'lower slopes as a narrow band separating ﬁhe
. ARTR/FEID h.t. from the FEID/DECA h.t. in Hayden Valley and the FEIb/
.AéCA h.&. from the FEID/DECA h.t. in Pelican Valley. ‘It also occursg
'exteﬁsivély‘on gently'rolling hills and flat bdttom landé. More mesic
ARCA/FEID h.t.‘sites are associafed'with ;écugtrine depoéits and more
xeric sites‘are associated with sand and,grAVel alluvial deposiﬁs.

' Pocke?vgopher acﬁivity rangiﬁg from slight to heavy appeared in
82 percent of tﬁe stands saméled. Grizzly bear sign waé found in
15 éérq§n£ of 'the stands. |

Artemesia cana is fﬁé ohly shrub present aqd has an'averaée cén-
opy cover of'3é pércent. Eéstuca iddhqénéis is the_dominayf'grass..
_Agrloz.yyronl- cani@ is ﬁsuélly present and-Deschampsia caéépi_tosa .i's' com~
mon.’ 'Where D. caéspifoéé:is pfesent, the.priméry difference in vegeta-
: tion cbﬁposition between the ARCA/FEID c.t. and FEIDZDECA h.t. gppgérs
to be the pfesencé,of A._caﬁdﬂ. Other impprtant g;asseé are Melica
specta.bilis,"Stipa bc’ciden{;alis, Poa sandbergii, and Poa scabrelld.
Important forbs includel Achillea millefolium, Agoseris nguca, Poten-

tilla gracilis, Perideridia gairdneri, and Polygomum douglasii.
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' Soil from'one ARCA/FEID c.t. stand was classified-és Argiaquic
Argialboll, Cryic (Figure 7, Table 14, and'Appendix B). .fhe loamy
‘horizon is acidic (PH 5.8-6.5) to 36 cm and then mildly‘alkaliné
(pH 7.5) to 75 cm. 'The A horizon Has krotovinas and charcoa1 fraé-
ments scattered throughout.. -

Soil is :- high in phosphorus from 0-60 cm and hiéh in potéssium
and organic matter .to 10 cm. Soils from 10-60 cm are medium in
potassium_and high in micronutrients (Zn, Fe, Cu, Mn).. Oréanic matter:
_is .medium.from 10-30 cm and very low from 30-66 cm. Salinitylis‘

well below the maximum for good vegetation production.

Potentilla fruticosa/Festuca idahoensis (POFR/FEID) h.t. The

POFR/FEID h.t. i; found only in the southeastern portion of Hayden
Valléy and accoﬁnté fo; only two percent of the total shrub/grass area
‘(Table 13). ;t is found on the north and west facing'slopes,and on
lower sdutheast and east facing slopes.. The POFR/FEID h.t. occugs

primarily on lacustrine deposits.

Generally élight pocket gopher activity was present in 31 percent '

of the stands. No -grizzly bear sign was fqund ih the POFR/FEID h.t.
Potentilla fruticosa is always present and has an average canopy

coverage of 25 perqént; PT fruticosa is the only shrub in.the POFR/

‘FEID h. t. Qescxibed by Mueggler and Handl (1974). In addition to

three other shrubs, Artemesia cana and A. tridentata were found in 38
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ary
I\ 7,
&niﬁms'“am 0

Argiaquic Argialboll, Cryic cm
This is a loam over clay black loam
loam cold climate (mean pH 5.8, acid
annual temperature between
0 and 8°C) Mollisol (grass- 17 cm
land soil) with high ground
water during the winter or dark grayish brown loam
spring. It has a dark ﬁﬁ 6.5, acid
colored organic matter
PG ; s 36 cm
enriched mollic epipedon
(upper surface layer).
Beneath the mollic epipedon pale brown loam
is an albic horizon (tending pH 7.5, mildly alkaline
to have a white color). The
A horizons lie over clay rich
B and C horizons which appear
to be of a different parent
material. 75 cm
The A horizons have earth- B
worms, gopher activity (as
indicated by krotovinas-- brown clay loam
filled in gopher tunnels), pH 8.0, alkaline
and charcoal fragments.
110 cm
gzggg_g}ay loam
pH 8.0, alkaline
180 cm

Figure 7. Soil profile description of soil site D, Pelican Valley. Principal
bear foods: Melica spectabilis, Perideridia gairdneri.
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and ‘15 percent, respectively, of the stands sampled. The association
of A. cana and P. fruticosa has also been observed in drainages

either in or adjacent to the northern end of Yellowstone Nétional_Park

(W. F, Mueggler, 1976, Pérsonal Communication).

. Deschampsia caespitosa is the dominant grass followed by .

Agropyron caninum and Festuca idahoensis. Other important grasses

~are (Cglamagrostis and Danthonia intermedia. Poa cusickii is the

most abundant Poa. -Achillea millefolium, Agoseris glauca, Antennaria
corymbosa, Aster foliaceus, Geum triflorum, Potentilla gracilis, Poly-
gorum bistortoides are the most important forbs.

No soils data was obtained from the POFR/FEID h.t.

Festuca idahoensis/Deschampsia caespitosa (FEID/DECA) h.t. FEID/

DECA h.t. accounts for about a tenth of the shrub/grass areas of the

' .two valleys (Table 13). It is found in narrow bands bordering timbér

. edges, occasionally in drier swales and'depressions, and. in small

patches in a mosaic pattern with ARCA/FEID h.t. It is also found as
harrow bands along lower edges of slopes of all aspects which separate
ARCA/FEIb h.t. on upper.slopes from DECA/Carex h.t. in bottoms of

draws. The FEID/DECA h.t. is associated primarily with lacustrine'

‘deposits.
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‘P'Ppéigt ggpher'édtivity ranging frop sliéht to véry heavyl;écufred
in 59 pe?ceht of all stands. Grizzly éign was féund in-22 péréent of
stands sampled.

Deschampsia caespitosa is the dominant grass followed by Festuca
idahoensis. Other important grasses include Agropyrén éaninum, Melica
lspectabilis, Danthénia_intermedia, PhZéum alpinum, and Stipa bcciden-l
“talis. Important forbs inclu&e_AcﬁiZZea millefolium, Antenmaria
microphylla, Agoseris glauca, Cirsium foliosum, Peridéridia gairdneriQ
Potentilla gracilis, Polygonum bistortoides, and Trifblfdm Spp. -

Soil from one FEID/DECA h.t. stand was-classifiéd as Aquic Cryo-
boroll (Figure 8, Table 14 and Appendix B). The acidic (pH 5.8) loamy
A horizon is 31 cm tﬁick. Mottles throughoﬁt the soil indicates a
fluctuatiné water table. Charcoal bits and krotovinas -occurs .
throughout.

Soils from 0-10 cm on thié site and sites E and I -are very low
to medium in phosphorus. Soils from 10-60 cm are. medium in both
potassium and organic matter. Soils at each depth are high in micro-
ﬁutrieﬁts (Zn, Fe, Cu, Mn) and were well belowimaximum salinity for

good vegetation production.

Deschampsia caespitosa/Carex spp. (DECA/Carex) h.t. The DECA/

Carexr h.t. accounts for 17 and 18 pércéht of the shrub/grass areas of

Hayden and Pelican Valleys, respectively - (Table 13). It is found
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Aquic Cryoboroll

This is a loamy to sandy
loam textured cold climate
(mean annual soil temperature
between 0 and 8°C) Mollisol
(grassland soil) with a
fluctuating high water table.
It has a dark colored organic
matter enriched mollic
epipedon (upper surface layer) l‘
which lies above some poorly
developed B horizon and a C
horizon compazed of alluvial
loamy sand. Buried within
this soil are charcoal bits,
krotovinas (tilled in gopher
tunnels) and mottles (rust,
speckles indicating a
fluctuating water table).

very dark brown loam
pH 5.8 acid

31 cm

brown sandy loam
pH 6.5, slightly acid

70 cm

dark grayish brown loamy
sand and sandy loam

pH 7.5, mildly alkaline

distinct mottles

132 cm

dark grayish brown loamy
sand

pH 8.0, alkaline

180 cm

Figure 8. Soil profile description of soil site F, Pelican Valley. Principal

bear foods: Melica spectabilis, Perideridia gairdner:.
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prinarilyjadjacent:tc(streams or Cd?é& comnunities:bordcriné'streaﬁs,¥
in swales‘between'ridges; or in run—in sites. The DECA/Curex h t. is
primarily associated w1th humic alluv1al dep051tsr

Pocket gopher-activity.occurredlin 17 percént of‘the stands
sampled. nACtiVity was sllght in allfstands except two.where'heavy
activlty_was recorded. Grizzly sign‘was'fdund ln‘7 éercént or the
stands.

The absence of Festuca idahoensis dlfferentlates the DECA/Chrex

“h.t. from the" FEID/DECA h.t. Desohampsza cqespttosa.is the dominant

graminoid. Carices .are always present. Trisetum wolfii and Phleum
alpinum aré common. Important forbs are Potentilla gracilis, Polygonum
bistortoides, and Perideridia-gairdnert..

No soils data was obtained for this habitat type.

Carex spp. c.t.- No Carex spp. c.t. was .described by Mueggler and

Handl (1974) " In this study all communities‘dominatéd by-carices and

Whlch could. not be keyed to another habltat type were 1ncluded in a
broad Cupex Spp. ¢c.t. -
The Carex spp. c. t. accounts for l4 and 24 percent of the shrub/

grass area of Hayden and Pellcan Valleys, respectlvely (Table l3)

.The Caréx spp. c.t. 1s found prlmarlly_along stream banks, in depres—

51ons and run-in s1tes which remaln flooded throughout most of the

summer, and at theiedges of'standrng pools‘of Waterf The communlty
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tygﬁ is mgsﬁ pré?alent along Pelican Creék apd ifs t;ibutariés;:gﬁd'at
thé“mouth§ﬂof SOur,'A1Um, Trout, and Elk Antiér Creeks in Hayden
Valley.'.The habitat type is primarily associated with humic allu&ium.

Neither pocket gopher activity nor grizzly sign was found in any

'stands.

Carex rostrata, C. aquitilis, and Calamagrostis canadensis are the

dominant graminoids. Several stands consist 6f (. rostrata énd/br

" C. aquitilis exclusively. These stands occur in areas of very slow

running or standing water which dried later in the éuﬁmer. Forbs are
usually abundant in stands found along moderately flowing:streamé in
soils with moderate drainage.

No soils data was obtained for this community tybe.

' Trifoliwn spp. c.t. Nearly pure stands of clover (Trifoliwm

repens andfT. hybfidum) occur. ds inclusions.within or‘bdrderingjthe.5
DECA/Carex W.t. They range in size from about 45.m2 to 470 m* and

account for less than 0.5% of .the total area. Four clover stands are

located on the norfh ceﬁtfal edge of Pelican Valley‘on-upber Astrigent -

' and Pelican Creeks.' Grizzly beafs'extensively grazed the Pelican

Valley'standS”beginning the second week in August. Bisbn and elk

_competition eliminated the elover sfands.in*Hayden Valley as a grizzly

food source.
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v BetuZa gZanduZosa c.t. A pure stand of. BetuZa gZanduZosa 19
'lfound along upper Sour Creek in eastern Hayden Valley. Thls stand had

no apparent value to grizzly hears.

Salix spp. c.t. Small stands of Salix scouleriana_and S..bolfii
occur intermittently along streams and 6n seep sites. No‘eVidence_

'of bear use of these siteswas found. - . . . . ..o

Scirpus olneyi c.t. and Juncus'bdltiCuB'c t. One small stand

.con51st1ng exc1u51ve1y of Sczrpus oZneyz 1slocated along a- small-
stream in the north central portion of Hayden Valley.‘ Thls.specles.
&aé not.found.elsewhere'in either valley.
' A‘Iarge pure'stand of Juncus balticus ls 1eeatedlijayden Valley
'near the nouth of Alum Creeh{ Although no other pure extensive‘stands
' of J balttcus was found in either valley, the species commonly
occur. w1th1nother communltles..- ‘

[Grizzly_sign_waS'not fouhd in either stand.

' production of Herbaceous Species.’

| étanding erop'estimateS“of graﬁineids within five yegetation
types in Pellcan and Hayden Valleys made at the end of the grow1ng

"season, 1976, are presented in Table 15

Carex aquztzlzs, C rostrata and’ CaZamagrostzs canadenszs were the

pr1nc1pal spec1es found 1n the C&Pex spp. c.t. The Curex spp.'c t.

.
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Estimates of. the standing crop of graﬁinoids available'at

c.t.

-Table 15.
' the end of the growing season, 1976, from twenty 2x5 dm '
plots at four sampllng sites in each habltat type.
o Standing Crop . Estimateéd Area L Total
Vegetation Mean SD’ - of Habitat Type ' ‘Available
Type (kg/ha) ' . (km?) , : Forage . (kg)
' FEID/ 550 223 3.0 . - . . 1,650
AGCA h.t. : T o
ARCA/ 949 - 469 35,7 o 33.879
FEID c.t. C : - '
FEID/ 1,363 S 719 " 9.5 . 12,949
"DECA h.t. - ) ‘
DECA/ - 2,267 '544 19.7 - 44,660
Carex h.t. : .
Carex spp. 4,709 2,118 8.7 . . . 88,058

lArea of Pelican and Hayden Valleys comblned

2Total avallable forage = mean standlng crop x area of habltat

type..

was the most productlve of any of - the flve types and was more than

'tw1ce as productlve as the nearest Deschamps%a caesp%tosa/curex h.t.

The DECA/Carex-h. t., cons1st1ng prlmarlly of Deschampsoa caespt-fn-"

tosa and Carex spp., produced 2 267 kg/ha. Mueggler and’ Stewart (1977)'

‘reported productlon of 2 906 kg/ha on one 51te, 99’ percent of whlch

were gram1n01ds.
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'Tﬁe ;estucaridahoensis/Deschampsia~eaes?itosa h.t;, whose‘nrinoi-
pal grasses were Festuca zdahoenszs, Deschampsza caespztosa and
Agropyron aan%num produced 1, 363 kg/ha. Mueggler and Stewart (1977)
estlmated (but dld not . measure) that total productlon for the FEID/
DECA h.t. ranged between 1 300 and l 700 kg/ha, equally d1v1ded be- d
--tween gram1n01ds and forbs.
The Artemesta cana/Festuca zdahoenszs c t., whose prlnclpal

_graSses 1ncluded those’ found 1n\the FEID/DECA h.t. plus Sttpa'occz-'

dentalzs and Bromus cartnatus, produced only .8 as much per hectare as

did the FEID/DECA h. t. .However, it produced. in exoess:ofg2.5,times;as
. much total Standlng crop due.to the‘muchﬂlarger.area'it coweredf

The. Festuca zdahoenszs/ngropyron canirmum h. t., whose pr1n01pa1
grasses were Festuca zddhoenSts, Agropyron canznum, Stipa occzden-

. taZzs, and Bromus cartnatus was: the least productlve. '

Underground standlng crop estlmates for Melzca speataszzs, Perz-

-derzdea gazrdnerz (yampa) and, CZaytonza Zanceolata w1th1n three major
habltat types avallable at'the end of the“grow1ng season, was'estl-‘

‘,mated (Table 16) Underground productlon of M. 8pectabzlzs was the

greatest of the three specres._ Standlng crop was about equal for the

ARCA/FEID c.t. and FEID/DECA h. t. However, the total standlng crop of
M, speetabtlzs in- the ARCA/FEID c.t. was- nearly four times more . than
in the FEID/DECA h t. . due to the 1arger acreage in. the ARCA/FEID &ty

QM spectabzlzs was 1east abundant in: the FEID/AGCA h t.
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"fP.'gairdﬁe?i was:most abundant ih.the FEiD/AGCA h.t. but the

small area of this habltat type resultedln the least standlng crop.

Yampa was least abundant in- the ARCA/FEID ¢..t. but the large area of

this type resulted in the greatest standing crop of 1,645 kg.

Table 16. ‘Estlmates of underground standlng crop at the end of the
growing season of Melica spectabilis, Perideridia gairdneri.
and Claytonia Zaneeolata in ‘three habitat types estimated

- from twenty 2x5 dm plots at each sampling site. .'Numbers in
parentheses indicate number pf'sampling sites in each
habitat type. : ' w o

Plant Species.and‘ Standing Crop"'Estimated Area; of - .Totai .
Vegetation Type N Mean 8D. " Habitat Type .‘Available
. ~ (kg/ha) - (hectares) - . (kg) -
Melica spectabilis
FEID/AGCA (1) 110 115 3.0 . 330°
'ARCA/FEID (1) 164 176 35,7 5,738
FEID/DECA (5) 165 133.. . 9.5 1,568
Perideridia gazrdnert ' ‘
FEID/AGCA (1) 65 <. - 41 3.0 L 195
ARCA/FEID. (1) 47 57 35.7 1,645
FEID/DECA (5) 60 - 54 9.5 - 570 -
Claytonia lanceolata ‘ _
FEID/AGCA (1) 96. 79 3.0 " 288
ARCA/FEID (1) Trace .
FEID/DECA (5) Trace

lArea of. Pelican and Hayaen Valleysﬂcombined.

c. Zanceolaﬁz occurred in only trace amounts in-the ARCA/FEID

c.t. and FEID/DECA h. t., but was present in’ 1arge amounts in the

FEID/AGCA h t.
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Both qbdve and below ground standiné crop estimates are minimum
figures because samples were collected in the fall after some deterior-

ation and utilization by ungulates, rodents, bears and insects;

Soil Moisture

Seasonal soil moisture trends at depths of 10, 30 and 60 cm’ were
determined at nine sites (Figure 9 ;nd Table 17) representing three
vegetation types. Two sites were located at tﬁe Violet Springs area
of Hayden Valley, the remainder wgre in Pelican Valley. All but éite
E in*Haydgn'Valiey were sites of intensive grizzly bear digs.

Soil parent material of sites A and B in ﬁayden Valley are
lacustrine. - Parent material of sites C and D in Pelican Valley is
glacial till. Parent material for other Pelican Valley sites is
either alluvium or lacustrine. '

Soil moisture remained at 0.5 ATM stress for all soils and depths
until late June. At 10 cm soils at four sites exceeded 15 ATM‘stress
during August. - Sites E and H in Pelican Valley did not reach 15 ATM
at 10 cm. _Site H was éUbirrigated and remained relatively moist
throughout the season. Moisture trend at 10 cm was not obtained for
Sité B, a non-bear use site in Héyden vValley.

Soil’moisture at 30 cm at sites G, H, and I remained at 0.5 ATM
or less for nearly the entife.season and never exceeded 1 ATM at any
time. Soils atl30 cﬁ at sites B, C, aﬁd-D éxperiencéd moisture stress

of 15 ATM‘about mid-August or early September.




A.FEID/AGCA h.t. B. ARCA/FEID c.t. C. ARCA/FEID c.t,

,. e ===2
% 10cm =
no data

E. FEID/DECA h.t. F. FEID/DECA h.t.

G. FEID/DECA h.t. H. FEID/ DECA h.t. I. FEID/DECA h.t

60cm < .Satm 308460 cm < .7Satm 60cm < .S5atm

Month Month Month

10 cm

30CM cmm v coew & =— 60 CM m—m ces -——

Figure 9. Seasonal soil moisture trends on nine sites at depths of 10, 30, and
60 cm in Pelican and Hayden Valleys, 1976.
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Soil moisture trend site locétioﬁ, topography and
vegetation type.

Soil fTopography

Site Location Aspect Slope (°) Vegetation Type
A Hayden NW 11 FEID/AGCA h.t.
B Hayden SE 11 ARCA/FEID c.t.
C 'Pelican NW 4 ARCA/FEID c.t.
D Pelican NE 2 ARCA/FEID c.t.
E . Pelican NW 5 FEID/DECA h.t.
F Pelican N. 3 FEID/DECA h.t.
G Pelican NW 3 FEID/DECA h.t.
‘H Pelican NE 6 FEID/DECA h.t.
I Pelican W 6 FEID/DECA h.t.

Soils moisture at 60 cm at sites G, H, and I remained about 0.5

ATM throughout fhe season. Soil moisture at all other sites remained

_below 4 ATM throughout the season except at site B where soil moisture

reached 15 ATM during the fourth week in August. Fifteen ATM was

reached during the first week in August and was maintained at least

until the third week in September.

The Hayden Valley sites (A and B) are opposite each other on

adjacent east-west parallel ridges. Soil moisture stress at north

facing site A never exceeded 5 ATM at lower depths whereas at south

facing site B soil moisture experienced 15 ATM stress about mid-August.

Soils at the lower depths at site A'are:clay or clay loam. It is
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eéépected:that they are the same at site B. The clayey te#taregceﬁ-'
biﬁed with fhe south expoeure probably accounts for the seyere'stfess
eonditioes on site B. Soil moisture at site B reached 15 ATM at the
30 cm deptﬁ about ene week earlier than at the 60 cm deptﬁ;' This
agrees with Muegdler (1971) who showed that moisture became limiting
?or plants one to two weeks earlier at.fhe 20 cm depth than lt’did at
50 cm on a southweet exposure at 2164 meters. He’aleo showed that at
50 cm moisture became limiting about a week earlier on southwest expo-:
sures than they did on northeast exposures. My data showed that
_moisture at 60 cm was never limiting on the north‘exposufe,.sife A.

vBased on two adjacent'soil melsture sampling sites soils ln
Hayden Valley which reached 15 ATM did so 2 to 2-1/2.weeks prior to
any splls in Pelican Valley at corresponding depths.  Hayden Valley
soils generally maintained eevere moisture stfess (15 ATM orx g:eater)
about two weeks longer’than soils at corresponding depths'in-?elican
Valley. A possible difference of 26 cm precipitaeion betweee the two
valleys may explaln the relative lengths of .the drought periods.
Accordlng ‘to- a zonal pre01p1tatlon map prepared by Farnes (1975),
most of Hayden Valley falls w1th1n a 30-in. (76 cm) prec1p1tatlon zone

and most of Pelican Valley falls w1th1n a 40 in., (102 ¢m) zone.




DISCUSSION

Bears were prediotably present in Hayden and Pelican Valleys in
the spring until the end of the first week in June. They arrived back
in the valleys about the second week 1n'August. Durlng both 1975 and"
1976 bears dug for gopher caches in the spring along the southern edge
or PelicanﬂValley and in the northwest corner of Hayden Valley. Bears
returned.to'the Vaileys in late summer and fall to forage in the clover
patches in the north central portion of Pelican Valley, to dig yampa
roots throughout the edges of the entire valley and to occasionally

dig'for gopher.caches. Similar seasonal changes in habitat and ele—.

_Vatlon in response to food avallablllty have been reported for grlzzly

bears by Pearson (1975), Martinka (1972, 1974), Berns and Hensel (1972),
and Mundy and Flook (1973).
“The type of feeding activity and place of use in Pelican and Hayden

Valleys remained the same both years. Weather and plant phenology'may

"influence intensity of bear use of the valleys in successive years.

_The valleys in 1975 were characterized by low bear use,‘greater snow

fall and late phenology. In 1976 they Were'eharacterized by.high bear

‘use, lesser snow fall, and earlier more normal phenology. 'Intensity of

. grizzly bear use of the valleys Qa5>much_10wer'in.l975 than in 1976.

“

Sixty-five observation sites were recorded in 1975 compared to 185 in
1976. Three'instances of bears grubbing'for yampa roots were observed
in 1975 as opposed to 24 in 1976. About 4.4 ﬁore inches of precipi-

tatlon in the form of snow fell at the Lake weather station in the
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winter 1974-75 than in the winter l975f76 kU;S. Department of Comgerce,
1969—76).. Snow was abundant in Pe;ican Valley as late as Jﬁly 21, 1975
but-was virtually melted by miii-Jung 1976. Erythronium grandiflorum,
an early spring plant, was in bloom throughout the valleys in late.July
1§7S but was gone by late June 1976. Plant phenoloéy in general
appeared to be‘at least one month behind normal years in i975 (cole,
1975, Personal Communiéation).

Perhaps-fluctuatioﬁs in microtine numbers as well as availability
of forage determined by weather pattefns ihfluenée bear use of éhe
valléys in a given ?ear. In 1975 I fouﬁd‘little evidencé'of-an abuﬁ—
dance of microtines; ‘in.l976, however, I ﬁoted sevefal microtine trails
and neéts. Some digs in 1976 indiqated bears were seeking microtines
for food where as no éﬁch evidence was found in ;975. Mealey (1975)° .::¢
observed that' bears readily sought mi;rotines'for food ip Hayden Valley
in i974.

_Grizzlies appeared to be grubbing exciusively for yampa roots in
thé-fail of the year. Mealey (1975) reported both spring beauty and
grasses to be;thé most important food items in the grizzlies' diet
during June, July and August in the mountéinous areas in Yellowstone.

- Yampa 1is ﬁutritionally superior to the other speeies. Its ﬁigh sugar
content.may be of.value in the deposition-of.fat prior to denning. The

" use of MeZiQa or spfing beauty, should it occur, may be related to the
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iack of availability of alternate food sources or té the explorétion-of
"alternate food sources;

‘Competition as well as environmental factors influence seésonal
abundance of food. Bison and elk appeargd to coﬁpete heavily with bears
for succulent.grasses and forbs. Iﬁ'Pglicaﬁ V%lley domeétic'horsgs
probably were more competitive with grizzlies for clover Lhap wefe 
wild ungulates. A series of small clover patches'albng the nofth cén—
tral edge of the valley prqviée a readily available sourcé of succulent
forage. 1In béth years, horses of outfitters eliminated clover as a
grizzly food source at these sites‘éfter'the opening of the fishing
season in August.

Both the .quality and the quaﬁtity of‘food chahges from year to
year éﬁd season td\season. As was hypothesized for black beaf; (Ams£rup
and Beecham; 1976), the pétch feeding §trategy which I observed may be
anvevolutionary adaptation by grizzlies to iﬁsuge that ali'potentially
avai;able food sources would be explored; Amstrup and Bgecham con-
cluded thap "familiarity gained by exploration should result in
greater long-term efficiency in expioiting the environmen?."

| My da£é~indicates grizzlies prefer feeding sites in qlosé proximity
_té timber because timber serves as é%cape cover and because in late
summer and fall quality fofage deterﬁined by moisture and protein con-
tent is rgstricted to forest types or adjacept stream side locations.

These observations suggest that grizzlies will emphasize foragihg in

N\
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‘fbrest tyﬁes Oor on streams immediately adjacent to timber edge, lf-the
need by grizzlies for escape cover is a.yalid assumétion."This forest
edge foraglng strategy would also tend to brlng them into closer con-
tact w1th rutting elk in the fall which are an addltlonal potentlal
food source as the ruttlng season progresses.

ﬁighty-two percent.of the grizzly bbéervation sites were located
in Pelican Valley compared with only 18 percent in Hayden Valley. :The
difference in use of the two valleys may be due to the interaetien of
several facters. 'First, Pelican Valley hae only one—thlrd the non-

forest land that Hayden Valley has.. Secondly, Pelican Valley ( pri-

marily the southern edge) provides 4.7 km of timber/grassland edge per

" square kilometer of non-forest land, whereas Hayden Valley provides
only 1.0 km of edge per square kilometer of non-forest land. ' The much

greater timbér/grassland edge in Pelican Valley effectively divides

Pelican'Valley's land mass into smaller ecoldgieal units than are found

in Hayden Valley. Thlrd, the Artemesia tr{deﬁtata/Feetuca,idahéensie
-h.tﬂ is unlmportant for grlzzlles in -both valleys. Only two.pereept

of all grlzzly observation sltes were.found in the_bi§ sage fype.
Twenty-one'pereeﬁt 6£ the vegetation in Hayden Valley is ., the ARTR/FEIb
‘type, whereas this tybe comprises only 6.2'pereent of the vegetation
typee ln Pelicaﬁ Valley. The great nuwber of grlzzlles obeerved in the
past in Hayden Valley (Cole, 1971; Hornocker, 1962 Cralghead and

Craighead,,197l) was probably more related to;the presence of garbage
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éhméé af ?rout,Creek and Canyon Villaée rathe;'thanito:;he.inyerént
"quality of Hayden Va;ley as gxizzly habitat, Sﬁmmér diéﬁfibﬁéioﬁ"of a -
1argé nuhbér.qf grizzlies iﬂ Glaciér Natiéﬂél Park, égnadév;é;3élso“‘
‘épparently réiaped to the'qistribution:§f §arbage duﬁpé~(Mdndi-aﬁd
'.'Flook, '19.73)". S | . o . .

Soi;s may be a valuable tool used Wi;h Qegetation'fof,détéfﬁining A
potential grizzly beaf hggitat.in valley ﬁabitaﬁs; Becéﬁsé'ofifheir
relativeiy:stabié featureS,:gpil% axé § reiiable~éfiﬁérionfpnyhiéh
areas whése vegetation has béen élte?ed by mén's_influeﬁcé 6f;£y';u¢f
_éession caﬁ be-compa;ed in ﬁerms of potentiél.

Low 1ying;.poori§ld;ained sites, whése,parenf matefia; is most
likely humic allﬁvium,-appear unsuiﬁable‘goﬁher habitat.i'Gophéf
activity is'fbﬁnd on upland weil drained'sités.l.The thréé.sdil,profiles
ysuggés£.tha£ these uplana éites-have,rélaﬁive}y thick, iqoseléurfacg'
layéps:whéée texture énd:éoﬁéiétencies m;ke'theﬁ shitable £or soil
moistu;e reten£ion'énq ﬁroduct;on of'pfefé£?ea'gobhef'food;,, Perhapé .
the‘giénifiqéﬁt'impbrf‘of's§iié ﬁor,griéiyiéé 1ié$.in ﬁhé're;étidnghip
betweéthoiié;nvegé?ationlénd'po?kei,géphérs;" .

.Pl.a\1;11-;_ évglila.bl?e. 501l waterwasabout i;r_le; s_,.;rme'.lixi a'li';:%:lljl‘ré‘ev _;:1;5':
,éifi¢d~soiis. Both tagqnomic_units,ualﬂsll';nd:QQuié'borqli'afg indi; R
’catoré'of signifféan£'QQan;itiéé of;soi;:ﬁafgr iﬁ tﬁe pr¢fil§;tL} Mﬁnn
and- C. qutaghej-l976;-Pe£sghal Cqmmuhicétioﬁ)s 3Sd§l_ﬁdis;ufe also

_indicated ‘a high degree of -aviilabie water throughout most of thé .
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summer at gépths of 30 and 60 cm. Additionally, diéging site selec-
tivity’was apparent on east-west fidges‘in the northwest corner of -
Hayden Valley. All Bear digs were fouﬁd oﬂ north éspects or ridge tops.
Based on one set of soil moisﬁure blocks (Figure 4,8), thé south
aspects were depleted of plant available moisture by the secoﬁd‘week
in August. The tendency of bears to select dig sites'with ample pl;nt
‘available water suggests a-hyﬁoﬁhésis.bf'an indiréct relati6n be£wéen

soil water storage capacity and bear use.
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Table 18. Frequency of occurrence {percent) and average canopy cover (percent) of
important plants in the following vegetation types within Pelican and Hayden
Valleys summarized from general reconnaissance data:
Agropyron smithii-A. dasystachyum, Festuca idahoensis/Agropyron caninum,
Artemesia tridentata/Festuca idahoensis, Artemesia cana/Festuca idahoensis,
Potentilla fruticosa/Festuca idahoensis, Festuca idahoensis/Deschampsia

Festuca idahoensis/

Calamagrostis canadensis

22/2

caespitosa, Deschampsia caespitosa/Carex spp., Carex spp. Numbers in
parentheses indicate number of stands sampled. )
Vegetation Type
Taxa FEID/ FEID/ ARTR/ ARCA/ POFR/ FEID/- DECA/ CAREX
AGSM~AGDA AGCA FEID FEID FEID DECA CAREX
(6) (12) (28) (52) (13) (41) (60) (28)
Shrubs .100/45 100/34 100/35 7/1 17/5 - 21/5
Artemesia caria -100/34 38/4
_A. tridentata . 100/44 " 15/6
Chrysothamnus parryi 18/.8
Lonicera caerula 8/3 5/.5 7/.3
Potentilla fruticosa 100/25
Rosa woodsii '
Salix scouleriana 2/4 13/2 18/2
S. wolfit 8/1 5/.5, 7/3 11/3
Vaceinium myrtillus 8/3
Graminoids 100/28 100/44 100/42 100/63. -100/73 100/59 100/85 100/96
Agropyron canivum : 100/7 64/4 79/7 92/23 63/7 37/2
A, dasystachyum’ 100/5 8/.3 7/.2  10/.7 10/.6
Agrostis exarata 7/.7
A. scabra 4/7 4/.4 12/.7 '
Alopecurus alpinus 27/3
Bromus spp. 33/.6 .
B. carinatus 50/10 39/4 48/6 15/.5 41/4 10/2
8/.3 6/.8 62/17 .38/23 35/22
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Table 18 (cont.)

Vegetation Type

qqpqqqpqpqﬁpq

Luzula campestris

Taxa FEID/ FEID/ ARTR/ ARCA/ POFR/ FEID/ DECA/ CAREX .
AGSM-AGDA AGCA FEID . FEID FEID DECA CAREX
(6) (12) (28) (52) (13) (41) (60) (28) -
Graminoids (cont.) '
Carex spp. 8/1 29.2 4/.1 38/4 17/2 14/4 4/2
. anthrostachya ’ 34/6 7/3
aquatzlzs . 36/12 . 65/36
geyert 8/.3 21/3 2/.9
. hooditi 4/.1 )
microptera 25/.6 4/.1 8/.2 22/4 47/12 25/6
.. neurophora 7/4
paysonis o 7/.6
.  platyepsis 67/2 25/2 14/2  46/4 66/5  20/19
. praegracilis ’ 2/2
. raynoldsii 8/1 11/.7 33/2 23/.3 41/3 7/.1
. Po8sii 4/1
. rostrata : 13/3 68/35
stenoptila 4/.1 23/.7 '
Danthonta californica 2/.7
D. intermedia 33/1 25/8 46/8 37/4 54/4 37/6 3/.3
Deschampstia caespitosa ' 65/13 100/26  100/25 100/29
Festuca idahoensis 100/11 . 100/22 100/18 100/31 100/22 100/19
Glyceria elata h ' - 9/4
-Hierbehloe odorata 15/.1 5/.1 3/.2
Hordeum brachyantherum 2/4 '32/8 4/2
© Juncus spp. 33/1 2/.1  15/1 ) 7/.4
J. balticus 7/.1 2/.1 8/2 10/1 3/.5
J. ensifolius 2/.1 77,7
J.. mertensianus A 7/.2
Koeleria cristata - 33/3 8/1 -29/1  8/.2 23/.1 7/.2 ‘
- = . 31/2 24/3 7/.1 .4/1 .

LL




Table 18 (cont.)

Vegetation Type

Antennaria corymbosa

Taxa FEID/ FEID/ ARTR/ ARCA/ POFR/ FEID/ DECA/ CAREX -
' AGSM-AGDA AGCA FEID FEID FEID DECA CAREX ’
(6) (12) (28) (52) (13) (41) - (60) (28)
Graminoids (cont.)
Luzula glabrata 5/-1
. Melica spectabilis 42/4 21/2 48/3 56/4 14/.5
Phleum alpinum 17/5 4/.1 27/2 15/1 " 46/3  55/5 /.7
Poa spp.. . 8/1 14/.3 2/.1 .
P. cusickii 50/4 '25/3  18/1 13/.5 38/2 27/1
P, fendleriana 19/.8 . :
P. palustris 23/1 4/.1
P. interior 17/.1 X
‘P. nervosa 8/.3 2/.1 .
P. nevadensis 19/2 5/T
P. reflexa 8/T ’ .
P. sandbergit 100/13 42/9 °~  43/3- 40/3 40/.6 15/1 ‘
P. scabrella 33/.4 29/5 27/3 34/3 8/.6
Stipa occidentalis 75.9 39/1 68/8 . 8/1 46/3 3/.3
Trisetum sptcatum 2/.3 4/.6
- T. wolfii 8/.3 8/.4 17/2 45/8 4/.1
Forbs 100/34 100/53 100/41 298/60 100/59 100/62 100/64 68/31
Achtllea milleflium 50/2 83/12 64/4 926/14 100/10 88/12 30/4
Aconitum columbianum 15/1 . : 3/.5 11/.3
Agoseris aurantzca _ : 4/.4. 8/T 7/T 5/.1
A, glauca 50/2 50_/4 T 61/7 71/9 - " 69/6 76/9 . 37/3
Allium brevistylum _ 2/.1 7/.7
A. geyepi ~12/.9 7/.4
Androsace’ septentrzonalzs 8/T 7/.1
Angelica pinnata : - ) ‘ ‘ 7/.4 11/.e
7/1 8/.7 8/.2 23/4 7/.7
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Table 18 (cont.) -

Vegetation Type

Taxa ‘ FEID/ FEID/ ARTR/ ARCA/ POFR/ FEID/ DECA/ CAREX
o AGSM~AGDA AGCA FEID FEID FEID DECA CAREX
(6) (12) (28) (52) (13) (41) . (60) (28)
Forbs (cont. ) - .
Antennaria mzcrophyZZa 100/11 67/10 79/8 62/11 -46/10 88/17 :
. drabts drummondi 17/.1 . 25/.1 43/.2 38/.4 8/.2 20/.2 9/.1
Arenaria congesta T 17/.1 8/T 32/1
Armica chamissonis 5/.4
A. mollis 5/.4 7/1
Aster spp. 18/4 67/15 37/4 32/9
A. campestris 50/3 33/5 - - 18/1 17/11 17/1
A. foliaceus ' 58/19 7/.1  21/5  77/11 49/11 57/15  29/3
A.. occidentalis _ 10/.3 ' ' e
Astragalus miser 33/1 25/.7 19/.7 2371
A. tegetarius 50/6 "8/1  21/2 ’ )
Barbarea orthoceras ‘8/T 10/.1
 Besseya wyomingensis 4/.1 2/.1 5/.6
Campanula rotundifolia 4/T 7/.5
Castilleja pallescens 17/5 25/.1  1l0/.1 .
C. rhexifolia . 5/.3 7/2
Cerastiwm arvense 42/2 57/2 40/3 77/2 41/1
Cirsium foliosum 67/1 39/1 81/2 46/1 66/1 18/.5 77.1
Claytonia lanceolata: 8/.3 -31/2 10/1
Collomia linearis- 2/.3 23/.1° 5/.2
Cruciferae _ 7/.2- 6/.3 8/T.
Delphinium bicolor 11/.3  13/1  8/1° 5/T
D. oceidentale . 17/.1 21/.4  37/2  31/4 - 10/.4
Descurainia richardsonii . ' 8/.1 . g
‘Dodecatheon pulchellum. 17/.5 8/T 7/.2 " - 8/1 7/.2 - 3/.1°
Draba stenoloba 17/.1 25/.1 ' 31/1 20/.1 o :
Epilobium gZanduZosum ‘ 17/.3 12/.7 38/2 37/1 57/4 36/2
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- Table 18 (cont.)

Vegetation Type

Linanthus septentrionalis

08

Taxa FEID/  FEID/ -ARTR/ ARCA/ POFR/ FEID/ DECA/ CAREX
' . AGSM-AGDA.  AGCA FEID FEID FEID DECA  CAREX ‘
(6) (12) (28) (52) (13) (41) (60) (28)
Forbs (cont.) -
‘Epilobium paniculatum 18/.8 10/.4
Equisetum .arvense » 2/1 »
' E. laevigatum , 11/1
.- Brigeron compositus - 17/.5- g : : o _ S
. E. graeilis ' 50/1, . -33/.9 18/.8 13/1 10/1
E. :peregrinus ' : L _ o 2/.k
- E. ursinus 4/.1 13/.6 15/.1 - 5/.1 ‘
- Eriogomum. flavum . . 7/.1 S
‘E. wmbellatum © 337 ' 67/6 71/9°  35/3 10/3
Eriophyllum Llanatum - 17/3 42/3 14/.8 29/2 8/T 5/.1
- ‘Erythronium.grandiflorum 8/.3 T - L
| Eloerkea prosperpznacozdés S 4/.1 8/1 18/2 -4/.6
. Fragariq virginiana - "25/.6 14/.9 .27/4 8/.2 . 39/6 18/3. 1172
Fhgsera speciosa ©17/.1 17/.6 © 14/2 - 13/1 237.1 7/.1-° C
“Fritillaria pudicd. = o R ‘12/.2 :
Galium boreale 17/2 4/.5" - 6/.r ~ 38/7 5/:2 2/.1
.- Gentiana afTinzs . 8/T o S ‘ L 9/.1 . -
- G. amarella: ' 5/.1 o -4/
. G. detonsa. : o : 23/2 15/3 *-
" G. viscosissimim 2.1 ¥ ‘
- Gewn ‘macrophy Llum - - ; o - 8/.2 74y 15/.5 18/2.
@ . triflorum. - 17/.5 50/6  44/6 ' .54/T 24/1 S S
. Habenaria dilatata T T 18/3 7 .
.- Heracleum. lanatum AN R VAY
"~ Hesperochiron. pum%Zus _ 5/.1 SR
Hydrophyllum capitatum - : 2/.1
- 25/5 11/.6 8/.3




" ‘Table 18 (cont.)

Vegetation Type:

. FEID/

“P. douglaswt

79/13.

- 54/10°

Taxa FEID/ ARTR/ ARCA/ -POFR/  FEID/ DECA/ CAREX
AGSM-AGDA . AGCA FEID ' FEID FEID .DECA CAREX  _ .
(6) (12) -~ (28) (52) - (13) (41) (60) (28)
. Forbs (cont )
Lepidium spp. - . ‘ R : . :
* Linun perenne’ . 50/.7. . 58/1 ©29/2 . 48/2 38/5 10/ 3
. Lithophragma tenella ' .8/T /T
- ‘Lomatium ambiguum: T 7/.6 . . . S :
. Li.cous o . -4/.3 .8/.2 2/.4 -
- Lupinus caudatus : 25/2  32/3  13/2-  8/T - -17/4
o L. lepidus - 17/.5" 33/2 21/:7 . '8/.3 31/.5° 7/.8 .
- Madia glomerata . '8/.3 2/.3 2/.1 3/.3 .
Mertensia eiliata . o ' © - 11/3
. Microsteris graciltis 58/7 32/5 - 71/7 15/3 . 49.5  15/1 .
T Mimulus moschatus - . 2/.1 1/.7
" Montia chamissoi 15/.3 - ' :
. Nemophila breviflora , ' 2/.1
" Oenothera heterantha o - 10/.1 5/.1
" Oxytropis. spp. ST 25/2°  21/2. ' -
0: deflexa - 17/3 - R S
- 0.. lagopus . - - 67/6 - - 21/2 6/.4  8/.2
. Pedicularis brdcteosa S 8/.2
- P. groenlandicd R BRI - , 23/1 10/.6. 20/2' 7/.6
P. parryi .2 17/:5- - 25/4  25/.8 8/:2 . 8/1.  22/2 . o
" . Penistemon procerus ) 67/2 -.25/2 . 25/.3 o 31/2 311 ~20/.5 3/.1
" Perideridia gazrdnerz .. .. 58/15 25/2 - 69710 8/T = 56/13" 44/ g’
. Phlox hoodit 67/14 . 17/3 50/8 - 12/1 © . 5/1
- CP.omultiflora s .-8/1 .25/1. ¢ . 8/.2 - T =
. Plagiobothrys scouleri k 17/ s : :
Polygonum bistortoides ' -17/.1  14/.2 . 19/.9  92/9 .37/3 . 37720 1/
-50/11 - 21/4 . 46/2 7/2
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Table 18 (cont.)

Vegetation Type

DECA/ -

Taxa FEID/ - FEID/ ARTR/ ARCA/  POFR/ FEID/ CAREX
AGSM-AGDA AGCA FEID FEID FEID DECA CAREX
(6) (12) (28) (52) (13) (41) (60).  (28)
Forbs (cont.) )
Polygonum viviparum 2/.3 4/.1
Potentilla ansering . 7/3 7/2
P.Kgracilés 75/11 46/5 85/13 77/7 78/13 62/10  4/.6
Prunella vulgaris ' : 4/.1
Ranunculus spp. 4/T 8/.2 2/.1 4/3
R. alismaefolius 2/.1 7/.2  11/.7
R. inamoenus 4/.1
. R. orthorhyncus ' 4/.6
Rorippa curvisiliqua 2/7 :
Rumex paucifolius 17/1 4/.1 10/.1 54/.3 34/.4 5/.1
Saxifraga arguta 11/1
S. oregana . - . 4/.1 4673 20/1 5/.4
Sédum lanceolatum ©17/1 32/1 - 6/.4 :
S. rosea ' 2/.1
Senecto spp. 25/1 10/1
S. crassulus 17/1 7/.6 2/.7  23/2
S. hydrophilus _ : 2/.3 11/.3
S. Tugens 17/.3 6/.4 46/4 20/4  60/8 7/.6
S. pseudaureus / 4/.6
S. triangularis 3/.9  25/7
Solidego spp-. 11/.6 _
- 8. canadensis - 4/.6
S. multiradiata . 5/.5
Spiranthes romanzoffiana 7/7
Spraguea umbellata 11/.6 ,
-Stellaria longipes 8/.1 39/.4 10/3 ° 15/.2 4/.6
Taraxacum officionale 50/2 50/4 21/2 71/5 23/.3 - 51/5 27/3
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Table 18 (cont.) .

. Vegetation Type -

Taxa - - FEID/

FEID/

CAREX -

_ ARTR/ ARCA/ POFR/-.. FEID/ DECA/
. AGSM-AGDA: ~ AGCA FEID . FEID : FEID.. DECA ... CAREX :
. (6) (12)-  (28)  (52) (13) (41)  (60)  (28) .
Forbs (cont.) o e , :
Thalictrum occidentale S 8/.9 8/1 5/.1 /.7
- Thlaspi parvzfiorum : - 7/t .. 4/.1 o R _
.- Trifoliun spp. . 50/1  50/4 18/1 29/3 8/1 32/3 l4/1 - 7/.6-
- T. longipes o 1771 - 7/:6°. 31/1  -69/9 41/3 20/2 7/.6 -
T, repens. ' S . 8/1 : 3/2. o
“-Trollius latus o o o Iv/2
- Valeriana dioica - .= 8/.2 . 2/.1 e
V. edulis o 13/.2  46/.4 7/.2. 17/1 - -
- Veronica americana ' : .:32/3
- V. serpyllifolia 2/.3 .0
V. wormskjoldii L : E ~15/.3 10/:L1 - 4/.6
Viola adunca 17/.1 * -°50/3  -36/3 ~ . 31/2 31/.5  34/3 R
V.o nuttallii - ' '25/.4 14/} - .25/8 12/.1 PR
' Zizia aptera . : - ' _ : 15/1. ~ .5/.5°  3/.5 . ‘
. -Bare ground 100/30 100721 100/18. 100/11 100/3 . 100/6 63/2.. 147/.1
" Litter .. 100/11 100/22 100/20 .100/39 . 100/62 100/38 - 100/60 100/59
1

Only those spec1es that elther occur on 5 percent ‘or more of the stands w1th1n a
vegetation type or those that have an average’ canopy cover of at’ least 0 1 percent are

. fncluded.

T - trace, canopy cover <0 05 percent.
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Tabld 19.

Pellcan Valley (D F).
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).i'

Horlzon fertlllty data ‘for one 5011 clas51f1catlon slte 1nu'
Hayden Valley (A) and two 5011 cla551flcation 51tes in

Soil

Site’

Horizon Thickness -
(cm) -

Bray
{P.

(ppm)

Extractable Organic
e Matter
(ppm) -

K-

A(%)

Extractable .

- Ca.

Mg

.(meq/100

Na’

g)

A21 . -

a22

B21t

B22t
B3

. All -

'A12

A2
B2t
IIC

AL
- B21
' B22..

"
a6
o
25
. -23.

‘853

19 .
39

35
70

32
38.

62
c a8

49 -

45

25

11

.18,

26

17

18
21

‘15%

125

. 236

246.

265

144

80 .+
62 .

107
89

218 -
107-

125
116

5.
L 0.
1.

9
8
3
10.6-
.2
.2

2.3

3.6
0.8 -

0.4

0.5

3-.0
0.4

<0.2°

<0.2-

-j 5.7

‘5.7

© 5.4
12.5"
‘14,4,
12.5.

'2.2.0.1

3.4

3.5,

9 .9

ll 9
10.3 -




Table 20. Horizon physical characteristics for one soil classification site in Hayden

Valley (A) and two soil classification sites in Pelican Valley (D,F).

Soil Water Cation 15 Bar

Soil 1/3 15 Exchange CEC H,0 Andic
Site Horizon Depth Sand Silt Clay Bar Bar Capacity % Clay % Clay Properties
(cm) ————— (8) ~=wmmmm --=(%)-- ---(me/100 g)~---
A Al 0- 22 28 52 20 34 14 26 130" 0.7 No . -
A21 22- 38 21 - 42 37 29 11 20 54 . 0.3
A22 38- 47 20 " 41 39 27 11 19 49 0.3
B2lt 47- 72 14 31 55 38 22 32 59 0.4
B22t 72~ 95 16 35 49 38 22 35° 72 0.5
B3 95-180 17 37 46 39 22 - 34 75 0.8
D All 0~ 17 43 44 13 39 19 29 223 1.5 Yes
Al2 17- 36 41 41 18 29 11 21 117 0.6
A2 36~ 75 43 33 24 24 10 15 63 0.5
. B2t 75-110 38 31 31 29 14 21 68 0.5
1IC 110-180 4L 28 31 29 13 20. 65 0.5
F Al 0- 32 60 33 7 21 11 20 286 1.6 Yes
B21 32- 70 66 25 9 12 5 12 134 0.6
B22 70-132 77 15 8 9 5 10 125 0.7
C 132-180 90 5 5 5 3 - - 1.0

98-




Table 21. Mineralogy for one soil classification site in Hayden Valley (A) and two soil
classification sites in Pelican Valley (D,F).
Ko}
)
-
et
(0] pa
by )
)] - (o)) © 0]
N Q — (0] 2 A3~
o ) = +H - Y © 0
Q N - 0 - Q [ R e
D) it} 2 = e TR g SR
Soil Vegetation Soil Soil Depth J & 9 R e G SR B S
Site Type Classification Horizon (cm) s & & K< gan. S o ga5e
A FeId/AgCa Typic 2 2
Argialbolls, Al 0- 22 + ++ E + + + 7
Cryic A2l 22- 38 + ++ ++ + + + +
A22 38- 47 + ++ +++ ~+ = -+ +
B21lt 47=-72 ¥ ++ ek - - - +
B22t 7 e S R SRS 5 o S + o+ o+
B3 95-180 + ++ +4+ + + + +
2 g 4
D ArCa/Feld Argiaquic All 0- 17 + +++ T ++ ++  ++ ++ +
Argialbolls, Al2 17- 36 + +++ T ++ S e ey
cryic A2 36=-75. + +++ T ++ ++ ++ ++ o+
B2t 75-110 + e b s ++ ++ ++ ++ o+
1IC 110-180 + - T LAV S G M e
F FeId/DeCa Aquic A G="a2 5 ey ST +H o+ o+ o+ ++ ps
Cryoborolls B21 32=2705F ++ i i + + + + ++ P
B22 70-132 + ++ +++ - - + + P
c 132-180 + ++ +4++ + + + + P

1+ - weak pattern

3
+++ - strong pattern

5P - possible presence

2
++ - moderate pattern

4T - pattern barely discernable

L8




Table 22. Soil fertility data and physical characteristics obtained from five soil sites at depths of 0-10,
10-30, and 30-60 cm. All are intensive grizzly bear dig sites.

Vege- Soil
Soil tation Depth 1 Milli- Class-
Site Type (cm) pPH Parts per Million (rating) meq/100 g mhos Percent (rating) Texture
Zn Fe Cu Mn P K Ca Mg Na Salt 0.M. Sand Silt Clay
A FEID/ 0=10.. 5.4 3.7 98 2.0 21.3 52 (M) 360 (H) 6.-0-257 .4 Fi 5.5 (M) 30.7 43.6 25.7 ‘loanm
AGCA 10=-30- 5.5 2.7 92 1.4 5.7 467(L) 270 W) S5 6:3:.0.3 .4 3.6 (L) 26.7 43.6 29.72 clay loam
30-60:. 5.8 1.2 59:2.9 10.2 49 -(L}-260 (B) 7.9 6.2::4 . 1.4 (VL) 18.7 36.6 44.7 clay
D ARCA/ 0-10 5.5 3.3 157 1.5 18.9 " 96 (H) 280 (H) '5.6°% 5, .2 a3 132 (H) 46.4 35.9 17.7 loam
FEID 10~30  .5.5. 203 330 .9 7.5 107°(B) 2002(). 4.0 %312 s 5.1 (M) 26.0 34.6 22.7 1loam
30-60 5.5 .8 98 1.3 2.3 96 (H) 140 (M) 4.0 1.9 .3 -2 2.1 (VL) 40.7 29.6 29.7 clay loam
E FEID/ 0-16. 5.2 3.2 164 2.1 16.)} 52 (M) 240 (M) 4.8 1.3 .2 .8 6.7 (M) 33.3 45.0 21.7 loam
DECA 10=30° ‘5.4 2.47150 1.8 16.5 43" {L) 210" M) " 5:6:2.0°.2 D 6.0 (M) 34.6 41.6 23.7 loam
30-60-. 5.6 L.4 117 2.6 7.3 71 (m) 140.-(M) 4.8 1.9 33 Al 3.5 (L) 35.6 39.6 24.7 loam
F FEID/ 0=10:5.6. 2:7 92 1.0 11.8"-29(VE): 210 (M) - 3.2 192 .6 5.2 (M) 58.4 28.9 12.7 silt loam
DECA 10=30": 5.8 . X5 59 .8 14.7 35 (L) 200 (M) - 4-0:FE.3 .3 =3 3.2 (L) 57.4 29.9 12.7 silt loam
30-60 5.9 T 65170 6.2 32 (L) 160 (M)- 48 2:.2-33 B 1.3 (VL) 62.4 23.9 13.7 silt loam
8 ¢ FEID/ 0=10..- 5.6 2:67130.12+<0 21.3 43 ()" 220 (M) 4.0 1.2 .2 o 5.8 (M) 35.4 51.9 12.7 silt loam
DECA 10-30 5.8 1.2 178 '.812.1 46 (L) 190 (M) ' 4.4 1.6 .3 A 3.2 (L) 36.4 47.9 15.7 loam
30-60 6.2 w82 90 6.2 35 4L) 'T70 (M) 4.82:2-,3 < 1.4 (VL) 37.4 47.9 14.7 1loam

1From Plant and Soil Science ST-Form 3, 1975: H - high, M - medium, L - low, VL - very low.

2From Buckman and Brady, 1969.
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APPENDIX C
GENERAL RECONNAISSANCE FIELD DATA

General reconnaissance field data is available in Appendix C (pp. 90-

124) in the following copies: Copies 1 and 2, Montana  State Univer-

sity Library, Bozeman, Montana; Department of Biology, Montana State

" University, Bozeman, Montana; Yellowstone National Park Library,
Yellowstone National Park, Wyoming. : ;
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Table 23. General reconnaissance data of canopy cover classesl

in the
Festuca idahoensis/Agropyron smithii-A. dasystachyum
habitat type.

Stand No. 1 2 3 4 5 6
Aspect SW W NW N
Slope (°) 30 15 17 20
Graminoids 2 5 4 4 3 3
Agropyron dasystachyum 2 3 2 2 2 |
Bromus spp. 2 1
Carex platylepsis 2 2 2 1
Danthonia intermedia 2 2
Festuca idahoensis 3 3 2 3 2 3
Juncus spp. 2 2
Koeleria cristata 3 2
Poa cusickii 2 2 3
P. interior 2
P. sandbergii 2 4 3 3 2 2
Forbs 4 4 3 5 3 4
Achillea millefolium 2 2 2
Agoseris glauca 2 2 2
Antennaria microphylla 2 3 3 3 2 3
Arabis drummondi 1
Arenaria congesta i
Aster campestris 2 3 3
Astraglus miser 2 2
A. tegetarius 3 3 2
Castilleja pallescens 2
Delphinium occidentale 1
Dodecatheon pulchellum 2
Draba stenoloba 1
Erigeron compositus 2
E. gracilis 2 2 1
Eriogonum umbellatum 4 2
Eriophyllum lanatum 3
Frasera speciosa it
Geum triflorum 2
Linum perenne 2 ¢ 1
Lupinus lepidus 2
Oxytropis deflexa 3
0. lagopus 3 2 2 3
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Table 23 (cont.)

Stand No. iE 2 3 4 5 6
Forbs (cont.)
Pedicularis parryi 2
Penstemon procerus 2 2 1 2
Phlox hoodii 2 4 2 4
Sedum lanceolatun 1
Senecto crassulus il
Taraxacum offictonale 2 2 2
Trifoliun spp. 2 2 1
Viola adunca 1
Bare ground 5 3 4 3 3 4
Litter 2 2 4 2 3 2 2
Pocket gopher sign 2 1

1
Cover classes: 1

= 0-1%, 2 = 2-5%, 3 = 6-25%, 4 = 26-50%,
51-75%, 6 = 76-95%, 7 =

5 = 96-100%.
2Percent ground disturbance: 1 = 1-5%, 2 = 6-25%, 3 = 26-50%,
4 = >50%.
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: 1 5
Table 24. General reconnaissance data of canopy cover classes in
the Festuca idahoensis/Agropyron caninum nabitat type.

Stand No. i & 213 W 4B e 74 8 o SN o [ B Ly
Aspect NE N S SW W NE E NW
Slope (°) 2 2 1210, w23 20: - 1.1
Graminoids SRS L M B 3 3.4 2 3 3
Agropyron caninum < Gt R R S A RE - Sinsty B SRR B . )
A. dasystachyun 2
Bromus carinatus 3.4 3 2 2
Calamagrostis canadensis 2
Carex spp. 3
C. geyeri 2
C. microptera 2 2 2
C. platylepsis 2058 1
C. raynoldst 3
Danthonia intermedia 4 4 3
Festuca idahoensis < SIAE T S G RN i (e S N Sl B
Koeleria cristata 3
Melica spectabilis -2 2 3 3
Phleum alpinum 5 1
Poa spp. 3
P. cusickii 3 3 2
P. mervosa 2
P. reflexa 1
P. sandbergii et S 4 3
P. scabrella 2ol i} 1
Stipa occidentalis S W 3 < e p (Sl
Trisetum wolfii 2
Forbs 65 6 552 -5 5 4 4 5 © 3 4
Achillea millefollium SR e B SR R 2 2 I i) 3
Agoseris glauca LI S e G 3
Antennaria microphylla e e B Ml | 3
Arabis drummondi 1 > | 1
Arenaria congesta 1
Aster campestris 1) 2 S 3
A. foliaceus - S O U 2 3 1
Astragalus tegetarius 3
Barbarea orthoceras 1
Cerastium arvense - il b fIEN
Cirsium foliosum D 0 B TR - o e *

Claytonia lanceolata 2




Table 24 (cont.)

93

Stand No. 1

10

i

12

Forbs (cont.)

Dodecatheon pulchellum 1
Draba stenoloba 1
Epilobium glandulosum

Erigeron gracilis

Eriogonum umbellatum
Ertophyllum lanatum
Erythronium grandiflorum
Fragaria virginiana

Frasera speciosa

Galium boreale

Gentiana affinis

Lepidium spp.

Linanthus septentrionalis
Linum perenne

Lithophragma tenella 1
Lupinus caudatus

L. lepidus

Madia glomerata

Microsteris gracilis 1
Oxytropis spp.

Pedicularis parryi

Penstemon procerus 1
Perideridia gairdneri
Phlox hoodit

P. multiflora
Polygonum bistortoides
P. douglasit
Potentilla gracilis
Rumex paucifolius
Senecio legens
Taraxacunm officionale
Trifolium spp.

T. longipes

Viola adunca 1
V. nuttalliz

N WwwwH

[

B W

=N

=

w N

—

S}

—




94

Table 24 (cont.)

Stand No. 1 2 3 4 5 6 7 8. 9 10 11 12

Bare ground ' 3 3 451 2 3 2 2 4 3 4
Litter . 4 4 4 2 4 1 3 4 2 3 3 3
Bear Sign2 + + +
Pocket Gopher Sign3 2 2 2 3 1 2 1 2 1 2

lCdver classes: 1 = 0-1%, 2 = 2-5%, 3 = 6-25%, 4 = 26-50%,
5 = 51-75%, 6 = 76-95%, 7 = 96-100%. .

2+ indicates presence of grizzly sign.

3Percent ground disturbance: 1 = 1-5%, 2 = 6-25%, 3 = 26-50%,
4 = >50%. .
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Table 25. General reconnaissance data of canopy cover classes in the Artemesia tridentata/
Festueca idahoensis habitat type.

Stand No. P 2903 04, 5 67, 89 g d] J2-T3 180 16 FE ]8R 3021 +22, 23 28257262728

NW T NEC LN WD S Sw NW S S SW NW

Aspect Wi s =5 "NeE B
5 5.7 4 13 14 12 10 12 4 10 20 20 20 20 3

Slope (°) 13 14 11 14 14

o 2
= 0
t
=

W
w
w
(o))
>
w
»
N
w

Shrubs G 6 2D
Artemesia

tridentata 5 876 2 2553 G560 Beuds SRRt AL 2 T AT SN SIS kil = 3L RIS Nl 6P 6
Chrysothammus parryi 2 2 Bl

A5 20 T4y 35 ¢ ATESTHIGARATC TS ae BT 6 A

Graminoids o SR SIS T
Agropyron caninum 2% ok
A. dasystachyum 262

Agrostris scabra 1
Bromus carinatus T 2.3 ;! 1 3T 23
Carex spp. 3 2 2 2 - IR 3

C. geyeri 2 2 3103 - 3

C. microptera 2

C. platylepsis 4 1 204

C. raynoldsit 3 2 1

C. rossii

Danthonia intermedia 4
Festuca idahoensis R R
Juncus balticus 2t

Koeleria cristata 1t R e | 2 -2 2>
Melica spectabilis s e ) 2 1 1
Phleum alpinum 2

Poa spp. 12 2 1

P. cusickit 2 2 2 2.3

P. fendleriana g Gl SRR S 3

P. sandbergii 2 3 1 305353 352 2 25D 2

P. scabrella 3 4 =33 Jy SRS D
Stipa oceidentalis B . 3 1 202 1 3 e M

w
(SRS
wn
'S
wn
o
= w0
u
o
>
T}
(SIS
w v
=y
[CRFN
N W
NS
(NI
- W
w b
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w
N W
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w
Sy
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w
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e
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Table 25 (cont.)

Stand No.

230011712 1314 1516 17 38 1920217222324 725

26 27 28

Forbs
Achillea millefolium
Agoseris glauca
Antennaria corymbosa
A. mierophylla
Arabis drummondi
Arenaria congesta
Aster spp.
A. campestris
A. foliaceus
Astragalus miser
A. tegetarius
Besseya wyomingensis
Campanula
rotundifolia
Castilleja pallescens
Cerastium arvense
Cirsium foliosum
Cruciferae
Delphiniwn bicolor
D. occidentale
Dodecatheon
pulchellum
Epilobium
pantculatum
Erigeron gracilis
E. ursinus
Eriogonum flavum
E. umbellatum

()

N

4 4 4

[
[

N HNDObM

N

w

(=

-

4
2

4
3

w

=N

3

3

[

4

4
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Table 25 (cont.)

Stand No.

9 10 1112 1314 15 16,1718 19 20 21 22 23 24 25 26 27 28

Forbs (cont.)
Ertophyllum Llanatum
Fragaria virginiana
Frasera speciosa
Galium boreale
Geun triflorum
Linanthus
septentrionalis
Linun perenne
Lomatium ambiguum
Lupinus caudatus
L. lepidus
Microsteris gracilis
Oxytropis spp.
0. lagopus
Pedicularis parryi
Penstemon procerus
Perideridia gairdnert
Phlox hoodit
P. multiflora
Polygonwn douglasit
P. bistortoides
Potentilla gracilis
Ranunculus spp.
Rumex paucifolius
Sedum lancelatum
Seneeto crassulus
Solidego spp.
Spraquea umbellatum
Stellaria longipes

L6




Table 25 (cont.)

Stand No. F 23 14 wbe 6+l 8

9 10 11 12 13 14-15.16/17 18 19 20 21 22 23.24 25 26 27 28

Forbs (cont.)

Taraxacun officionale 2 2 2 1 1 4

Thalspi parviflorum 1 1

Trifoliwm spp. 3 2 22 2

T. longipes 2 3

Viola adunca 2 , e 2 3 2 4 2 I : §

V. nuttalit 3 300D 2

Bare ground Bt IR T e et 3 TR S R S 2 S AR R Y S 2L 3

Litter 7 Sl S e e e s o Tk TR [ R S el e D e WO oS e e - TR 2 S pal SO B U Pl iy Rl

Bear Sign2 + +

Pocket gopher sign3 2 tar 2 i 2NEE 1 T LD
lCover classes: 1 = 0-1%, 2 = 2-5%, 3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%, 96-100%.

o S g : S
+ indicates presence of grizzly sign.

3Percent ground disturbance: 1 = 1-5%,

2 = 6-25%, 3 = 26-50%, 4 = >50%.
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Table 26. General reconnaissance data of canopy cover classes! in the Artemesia ecana/

Festuca idahoensis community type.

19 20 2122 .23 24-25

Stand No. L2003 4506 8 90 A a2 1314 15 te 1A 18
Aspect SE SE E E SW N S
Slope (°) 6 6 17 10 2 10 5
Shrubs Sl figh WS s WY e e N S I B el e SRS A R I
Artemesia cana e o A S ik To T e SO S SO L0 B S e
Graminoids S sy s R T O e R T R R S AR e s YL
Agropyron caninum Pt e B N A T 1 S LN T RF e A G N 2
A. dasystachyum
Agrostis scabra 2 3
Bromus carinatus 2D 2392 2403 3
Calamagrostis

canadensis 4 2

Carex spp. 22

C. hoodit

C. mieroptera 1 2

C. playtlepsis 2 3 1 2 2 2 2
C. raynoldsit 2

C. stenoptila 1 2
Danthonia

intermedia 4 32 2 3 i 20 DR I
Deschampsia

caespitosa 29452 33 < bl P Ao el g T G 3
Festuca idahoensis S T < e o YR UREE 12 L R AR e DR R SN VA i
Juncus spp. 2

Koeleria cristata 2002

Melica spectabilis 3 2 252 o G |
Phleunm alpinum S 3 2553

Poa spp.

P. cusickit 2

W
15

w

wm

w

E
8

N

w

S

=
4 4
4 4
o 4
Dt
2
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1
2
202
Z

2
4 3
2

3
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Table 26 (cont.)

Stand No. P e Wb g LU TN B 9 kR 1213 145 160 1819 20 %2422 2324795

Graminoids (cont.)

P. nervosa 2

P. nevadensis 2 2 4|
P. sandbergii i ! 2 2 22

P. secabrella 2 2 2 2 2

Stipa occidentalis 2 2 4 -
Trigetum wolfiti 2.3 1

N
N
N
N
8]
N
w
N

Forbs (g < o et to S - i Y e ST S S ST S o (e s T - e ISR S SRS BT
Achillea

millefolium B 3ue0r Bl s SRR, Tl AR 43
Agoseris aurantica
A. glauca S O -
Angelica pinnata 1
Antennaria

eorymbosa 4 3
A. microphylla 4 52
Arabis drummondi
Aster spp. 1 3 4 4 - T SRS SRS SR - s N D O e TR pleae e PR 3
A. campestris 3

A. foliaceus 3 . e R
A. oceidentalis 2 1
Astragalus miser
Cerastium arvense
Cirisium foliosum
Collinsia parviflora 1

Collomia linearis 3
Cruciferae 3 1
Delphinium bicolor 2o 402
D. occidentale

N =
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w
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Table 26 (cont.)

Stand No.

87 - 90 kot

1213

1415 161718 1920 2% 22 23 24 25

Forbs (cont.)
Descurainia
richardsonii
Dodecatheon
pulchellum
Epilobium
glandulosum
E. paniculatum
Erigeron ursinus
Eriogonum
umbellatum
Eriophyllum lanatum
Floerkea
proserpinacoides
Fragaria virginiana
Frasera speciosa
Galium boreale
Gentiana affinis
Geranium viscosis-
simum
Geum triflorum
Heracleum Llanatum
Linuwn perenne
Lomatium cous
Lupinus caudatus
L. lepidus
Microsteris
gracilis
Pedicularis
groenlandica
P. parryi

=

1
2
4 4
2
<

1
1 2 3 2 3
2 2 1
H
o
=
2 2 2 i
2
1
F 3=, 2 2 Flaed
Aon 2's blnlsad S e 2 Fr 2
P ML RS . 354 33 3




Table 26 (cont.)

Stand No.

9.1 11 12 3014015 16

TSIy

ROC20R20 2293

24 25

Forbs (cont.)
Penstemon procerus
Perideridia
gairdneri

Phlox hoodit
Plagiobothrys
scouleri
Polygonum
bistortoides

P. douglasii
Potentilla gracilis

Rorippa
curvisiliqua

Rumex pauctifolius

Saxifraga oregana
Sedum lanceolatum
Senecio spp.

S. erassulus

S. lugens

Solidego canadensis
Stellaria longipes
Taraxacum
offieionale
Thalictrun
occidentale
Trifoliwm spp.

T. longipes
Valeriana edulis
Viola adunca

V. nuttallii

\V]

[\§}

w

[\S)

N B

S

w

w
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Table 26 (cont.)

Stand No. E o2 3V 45 g SFe8 0910 1) 42 %3 3445 916 17 18-19 2027 - 29 23 -F4-98
Bare ground 1 Incili gl L8 it e Yt e i UG omn s LY VOB T e (S ST T 5 e DRSRC BEY  e SR Tl |
Litter 5 S o SR AR S e Al D R S R R S R . Gt SN S Rl Tl (D TR
Bear sign 3 + + +
Pocket gopher sign 1ok 1 sl 281 2s 2 : Ll R (e ol Sl IR e S et e s e L

lCover classes: 1 = 0-1%, 2
7 = 96-100%.

2-5%, 3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%,

2+ indicates presence of grizzly sign.

3Percent ground disturbance: 1 = 1-5%, 2 = 6-25%, 3 = 26-50%, 4 = >50%.
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Table 26 (cont.)

Stand No. 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
Aspect N oS NE E NW SW SESWS SES S SW NE NE
Slope (°) 1530 4 10 4 4 2 8% 8 10203010 F2023 2
Shrubs -2 3 -3 34 7 W T R TR T S e N R 3
Artemesia cana ) 33 3= 4 v TR G S TR R e LT A B 3
Graminoids S S 6 6 6 W R e s S TR B AT 4
Agropyron caninum 2,12 3 33 x 8 < e . 2 3 3
A. dasystachyum 3 1 2
Bromus carinatus 2 -2 e SR ) R, 4 1
Carex hoodii 2 1
C. microptera 2
C. platylepsis 24 2 2 2 204 2
C. raynoldsii 3 3 § 2% 1 3.3 2
Danthonia

intermedia 1 2 2
Deschampsia

caespitosa 3 34 5 4 ) 2
Festuca idahoensis 3 3 4 4 4 5 C g T AN AR U e S LT e 3
Hordeum

brachyantherum 1

Juncus balticus

Koeleria cristata 1

Melica spectabilis 3 3 2155 it R o O g W 2
Phleum alpinum 2573 8 (LS | 1 2503

Poa cusickii 1613 2

P. nevadensis 34 3 2
P. palustris 1

P. sandbergii ! 1 2,42 33 4 f
P. scabrella 2 2 3 A8 e 2

POT




Table 26 (cont.)

Stand No.

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Graminoids (cont.)
Stipa occentalis
Trisetum wolfit

Forbs

Achillea millefolium

Agoseris aurantica
A. glauca
Androsace
septentrionalis
Antennaria
corymbosa
A. microphylla
Arabis drummondi
Aster spp.
A. campestris
A. foliaceus
Astragalus miser
Castilleja
pallescens
Cerastium arvense
Ciristum foliosum
Cruciferae
Delphinium bicolor
D. occidentale
Descurainia
richardsonit
Epilobium
glandulosum
E. paniculatum
Erigeron gracilis

W

N

(=

[

[ )

2
4 5
25 53

3

=
3

i
36 <

2
3
1

1
1§

w

49-50.-51. 52
22 g
4 6 4 4

38 34D
2
5 3
2
20333
3
2
ey
22
1
1
2

SOT




Table 26 (cont.)

Stand No.

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Forbs (cont.)
Erigeron ursinus
Eriogonum umbellatum
Eriophyllum lanatwn
Floerkea
proserpinacoides
Fragaria virginiana
Frasera speciosa
Geum triflorum
Linanthus
septentrionalis
Linum perenne
Lupinus caudatus
L. lepidus
Madia glomerata
Microsteris gractilis
Oenothera heterantha
Oxytropis lagopus
Pedicularis parryi
Penstemon procerus
Perideridia
gairdneri
Phlox hoodit
Plagiobothrys
scouleri
Polygonum
bistortoides
P. douglasit
Potentilla gracilis
Rumex paucifolius
Sedum lanceolatum

w

N

N

w

=

-

N

N =

[

90T




Table 26 (cont.)

Stand No.

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52

Forbs (cont.)

Senecio spp. 3 253 1

Stellaria longipes = 1

Taraxacum

officionale o1 e s 355302 23 1053 3 32 2 2

Thalictrum

oceidentale 2

Thelypodium

sagtittatum 1

Thlaspi parviflorum 2 2

Trifoliwm spp. 2 2 1 1

T. longipes 1 2 2T 21 h .l (R LY.

T. repens 1

Valeriana dioica 2 2 2 1

V. edulis 1 3 1 1

Viola adunca 2 3 2 S 2 3 2 2

V. nuttalii o &2 1 AN I S A 1

Bare ground i S R WO SRE [N N e B DTS U Sl TP W e T Sl S See B SN et TR g ST kIR U e

Litter 2 B0 2 PG A= 4 S SIGRER RS IN T G L S N e RSN A ST guiT 4 S 3

Bear sign 3 - g +

Pocket gopher sign 7 (N St S S SRl R R e TN Dl S e 25520 £ 2 Ay 1 ¥ 2
1Cover classes: 1 = 0-1%, 2 = 2-5%, 3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%, 7 = 96-100%.
2+ indicates presence of grizzly sign. )
3Percent ground disturbance: 1 = 1-5%, 2 = 6-25%, 3 = 26-50%, 4 = >50%.

LOT
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Table 27. General reconnaissance data of canopy cover classesl in the
Potentilla fruticosa/Festuca idahoensie habitat type.

Stand No. i 2 3 A 7508 9 1054 1202108
Aspect E NE N N N NW W W NE W NW W E
Slope (°) 12l 2 i 2N g g LS ety 3. 276X Syl 8
Shrubs 4 4 8 4. ¢ L 6 j 4 5 3 3
Artemesia cana 253 3 3 i
A. tridentata 4 4
Lonicera caerula 4
Potenbi il frutiodsg 4 4 4. 2 & ' 3" 2 ..5% 1 3 4. 373
Salix wolfii 3
Vaceinium myrtillus 4
Graminoids 7 6 G0 7 6 4 5 4 5 6 6 5
Agropyron caninum L TRl g b Wl TP A AR TR SN el
Bromus carinatus 2 2
Calamagrostis

canadensis P B | ks S ST B 3
Carex spp. 2 2 2 4 2
C. raynoldsii i  RLIRE
C. stenoptila 2 2 52
Danthonia intermedia i 2 2 8 Wl
Deschampsia

caespitosa UM SRR i O Rl T N T Ry, IR T QIR et s
Festuca idahoensis < R B st Ry R B b il R R LR o - W IR e T
Hierochloe odorata ¥ 1
Juncus spp. 23
J. balticus 2
Koeleria cristata 1Baag ) il
Luzula campestris oot b TR
Phleum alpinum 2 3
Poa cusickit 24 112 2 2 3
P. sandbergii R < 2 1 1
Stipa oceidentalis 3
Forbs 5 s, s ey o U 5.4 S 5 5 6 4 4
Aokillea millefoltum . 3 (2.3 2772 -3 2 2104030002003

Aconttum

eo lumbianum 3 1
Agoseris aurantica
A, gZauca 3 2 L 2 1 3 3 2 2

-




Table 27 (cont.)

109

Stand No.

8

9 i Yo Jas 13 I

13

Forbs (cont.)
Androsace
septentrionalis
Antennaria corymbosa
A. mierophylla
Arabis drummondi
Aster foliaceus
Astragalus miser
Cerastium arvense
Cirgium foliosum
Claytonia lanceolata
Collomia linearis
Cruciferae
Delphinium bicolor
D. occidentale
Dodecatheon
“pulchellum
Draba stenoloba
Epilobium
glandulosum
Erigeron ursinus
Eriophyllum lanatum
Floerkea
proserpinacoides
Fragaria virginiana
Frasera speciosa
Galium boreale
Geum macrophyllum
G. triflorum
Linum perenne
Lomatium cous
Lupinus caudatus
L. leptidus
Microsteris gracilis
Montia chamissoil
Oxytropis lagopus
Pedicularis
bracteosa
P. groenlandica
P. parryt

N

HEENDDN P
w

N

N
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Table 27 (cont.)
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Stand No.

1O ila=i1 2

13

Forbs (cont.)
Penstemon procerus
Perideridia
gairdneri

Phlox multiflora
Polygonum
bistortoides

P. douglasii
Potentilla gracilis

Ranunculus spp.

Rumex pauctifolius

Saxifraga oregana

Senecio crassulus

S. lugens

Stellaria longipes
Taraxacum
offieionale
Thalictrum
oceidentale
Trifolium spp.

*T. longipes

T. repens
Valeriana edulis
Veronica
wormskjoldit
Viola adunca

Zizia aptera

Bare ground

Litter

Bear sign

2
Pocket gopher sign

N
- N
w w
NN
w

[
N
=
[
N

N

[

N W

w
w

G- N
N

N

NN W
e

lCover classes: =
51-75%, 6 = 76-95%, 7

92}
Il

1 0-

1
96-100%.

2Percent ground disturbance: 1 =

IS
Il

>50%.

%, 2 = 2-5%,

1-5%,

3 = 6-25%, 4

2 = 6-25%,

3

26~

50%,

26-50%,




Table 28.

General reconnaissance data

1
of canopy cover classes

in the Festuca ida

1

hoensis/Deschampsia caespitosa habitat type.

Stand No.

X236

56 78

9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

Aspect
Slope (°)

Shrubs

Lonicera caerula
Salix scouleriana
T. wolfit

Graminoids
Agropyron caninum
A. dasystachyum
Alopecurus alpinus
Bromus carinatus
Calamagrostis
canadensis
Carex spp.

C. geyeri

C. microptera

C. paysonis

C. platylepsis

C. raynoldsii

Danthonia intermedia

Deschampsia
caegpitosa
Festuca idahoensis
HBierochloe odorata
Hordewm
brachyantherum
Juncus spp-

J. balticus
Koeleria cristata
Luzula campestris
Melica spectabilis
Phlewn alpinum

Poa cusickii

P. nevadensis

P. sandbergii

P. scabrella
Stipa oecidentalis

WNNN N

N

~

L

W

12

w

~N

w

N

w

S
11

NWN W

w

SE
10

(=]

w
2

SWNEN N SWN SWE N W

14 14 12 12

[

220 -2 615 S5

w
w
w
>
-
w

N

W
10

N o

NE NW S

20 20 20

w o

w8

oW

&

W N NWW

3

N

N

3

3
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Table 28 (cont.)

Stand No.

7

8

9 10 11 12 13 14 15 16 17 18 19 20

21

2223

24 25 26 27 28 29 30 31

32 33 34

35 36 37 38 39 40 41

Graminoids (cont.)
=
Trigetum spicatum
T. wolfit

Forbs

chillea millefoliy
Agoseris aurantica
A. glauca

Allium geyeri
Androsace
septentrionalis
Antennaria
mierophylla

Arabis drummondi
Aster spp.

A. campestris

A. foliaceus
Barbarea orthoceras
Besseya wyomingensis
Campanula
rotundifolia
Cerastium arvense
Cirstum foliosum
Claytonia lanceolata
Collinsia parviflora
Collomia linearis
Delphiniwm bicolor
D. occidentale
Dodecatheon
pulchellum

Draba stenoloba
Epilobiwm
glandulosum

E. paniculatum
Erigeron gracilis

E. ursinus
Eriogormum wmbellatum
Eriophyllum lanatum
Erythronium
grandiflorum

Ll )]
w0

[N}

w
W\ w

-

w

™

)

N

W

(¥}

w

N W
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Table 28 (cont.)

Stand No. ¥ 2:3%4% 567 859

10 311°12°33 14 15 16 17

18 19 20 2222 23 24 25

26 27 28 29

30 31 32 33 34 35 36 37 38 39 40 41

Forbs (cont.)
Floerkea
proserpinacoides
Fragaria vir,
Frasera spectiosa 1

Fritillaria pudica 1
Galium boreale

Gentiana amarella

Gerantium

vigcosstesimm

Gewn macrophyllum - a7 Lokt
G. triflorum 2 2 1
Rabernaria dilatata

Heraclewn lanatum

Hespirocheron

pumilus

Rydrophyllum

capitatum

Linanthus

septontrionalis

Limun perenne 2

Lithophragma tenella

Lomatium cous 3

Lupinus caudatus

L. lepidus 3
Madia glomerata
Microsteris gracilis 1
Montia chamissoi

Nemophila breviflora

Oencthera

heterantha

Pedicularis

groenlandica 33

P. parryi 1 2y

Pengtemon procerus 3 -2
Perideridia

gairdneri g

Phlox hoodit 4

22

2
1

3 2
4

w

o8 3 4
2
1
2
1 2 2
1
3
3548 4
3
3309 2
2
2
3 13
2
Sk 4 4

3 4
3
1
2 e -3
4
. 2
4 3 4

142 1
2 4 yoiySeaiiy
2 1 2
e |
2
3
i 2
2 1
4
) T |
- T
3 3 T3 35 9
1
2
1
3
2
2 1
3Ly T s e
3

€TT




Table 28 (cont.)

Stand No.

3

78 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41

Forbs (cont.)
Polygonum
bistortoides

P. douglasit
Potentilla gracilis
Ranunculus spp.

R. alismaefolius
Rumex paucifolius
Saxifraga oregana
Senecio spp.

S. lugens

Solidego
multiradiata
Stellaria longipes
Taraxacum
offictonale
Thalictrum
occidentale
Trifoliwm spp.

T. longipes
Valeriana di ica
V. edulis
Veronica
wormskjoldii
Viola adunca

V. nuttallii
Zizia aptera

Bare ground
Litter,

Bear siqn2 3
Pocket gopher sign

w

v

L

~N

1

—
N
[y

4

W+ bW
W+ N
W+ oW

3

- o w

PTT

~n
N

TR W
5.5 4 4 4

& F N W
'S
W+ ww
W+ O~
w
w
N+ AW
w
w
w
w
-
£

e
'S
w
N+ W
'S
FS
£
w

3 < T O | 1 4

lecover classes:

0-1%,

2

Percent ground disturbance:

= 2-5%,

3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%, 7 = 96~100%.
+ indicates presence of grizzly sign.

1 = 1-5%, 2 = 6-25%,

3 = 26-50%, 4 = >50%.
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Table 29. General reconnaissance data of canopy cover classes in the Deschampsia caespitosa
Carex spp. habitat type

/

Stand No. 1:203W S5 46-7-89 10 =123 1415 1617 181920 2F 23 232425 2627

28 29 30

Aspect E SW N N E
Slope (°) 5 2 20 2 2

Shrubs

Lonticera caerula
Salix scouleriana
S. wolfit

[ S Y
'S
-

()]
~
()]
w
o
~
~
(o))
~
~
~
()]
~
(o))
~
o))
~

~J

Graminoids 66 76 6676 7
Agropyron caninum 2 2
Agrostis scabra 1

Alopecurus alpinus = e o PR LR I D ¢
Bromus carinatus 3 3 2

Calamagrostis

eanadenstis 4 6
Carex spp. 252 4 2
anthrostachya
aquitilis 26
microptera

platylepsis 2 3 3
. raynoldsit 2

Danthonia intermedia 3 2

Deschampsia

caespitosa 453 42046536 5 2. 2725 45 H .53 1 F =35 2208 4
Hierochloe odorata
Hordewn

brachyantherum 5 42 3 44 00
Juncus spp. 2 2

J. balticus 2

Luzula campestris 22
Melica spectabilis 3 2502 2

N
N
N
w
N
w
N
w

(o)}
w
wm
[
(o]
o
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N
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annnn
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w

N W
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w w
»

w

w

w
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SE
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Table 29 (cont.)

Stand No. E2 34 516 78 9 1051 12 3334 25" 16 17 1819 20527 22 23::24 255 26.27 28 29/ 30

Graminoids (cont.)

Phleum aZpinw'z f ) S ! 14 2 4 2 2 B S Al S e - etk
Poa palustris 2 3 D ZhacT 21 Ay
P. scabrella 3 2 2 3

Stipa occidentalis 3 2

Trisetum UOZfi’L' 3 6 4 1 ol 3 Fo L w3 34 -3 2 5«5

Forbs 5 6 25 G RBN 4 ¥6 M- 45D 06 T2 IRe R Tl cE s g h 6t AT S ERT
Achillea millefolium 2 3 R o 3 3 3

Agoseris aurantica 1 2

A. glauca 3 3 252 2 252 5 3 1 3 -2
Allium geyeri 352 2
Angelica pinnata 2
Antennaria

corymbosa 4= A8 i} 2 2 3
Arabis drummondi 1

Arnica chamissonis 3 3 3

A. mollis
Aster spp. FNACE 13, coea %5 4 5 4 4

A. foliaceus 4:2.2-2.:74°4 o T W s R T ¢ 5
Barbarea orthoceras 1 1

Besseya wyomingensis 2

Cirsium foliosum 1 1 1 2
Delphiniwm

ocetidentale 1 1

Epilobium

glandulosum 3 3 221 1 2 2 e S ek, SRR SR i T M R e
Fragaria virginiana 3 3 2 2 2

Galium boreale 2

Gentiana affinis 1 2 1
G. detonsa 3 3 2 1 4

Geum macrophyl lum 1 < A

Linum perenne 1

Lupinus caudatus
Microsteris gracilis 21 1 2 3 2

(S}
N

(=

911




Table 29 (cont.)

Stand No.

8

9

1011

1213 14.15 16 174819

2021, 22 2% 24 25

26 27 28 29

30

Forbs (cont.)

Pedicularis

groenlandica

Polygonum
bistortoides

oita

P. douglasii
Potentilla gractlis
Ranunculus
alismaefolius
Rumex pauctfolius
Saxifraga oregana
Sedum rosea
Senecio lugens
Stellaria longipes
Taraxacum
officionale
Thalictrum
ocetdentale
The lypodium
sagittatum
Trifolium spp.
T. longipes
Valeriana edulis
JVeronica
serpyllifolia
Zizia aptera
Bare ground
Litter
Bear sign

Pocket gopher sign3

(%}

N W

m - ww

wN
AN

2

[ )0 )

LS

o =

-

b

& 3

o =

o+
W+ b w

()]

N

6 6 6

: S |

w

556 600 6

[ S}

o =

[

lcover classes:

1

0-1%,

2

1

2-5%, 3
+ indicates presence of grizzly sign.
Percent ground disturbance:

1-5%,

6-25%, 4

2 = 6~25%,

= 26-50%, 5 = 51-75%,

3 = 26-50%,

4 = >50%.

6

76-95%,

7

96-100%.

LEL




Table 29 (cont.)

Stand No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Aspect E W E N
Slope (°) 2 2 353

Shrubs 2 2 2 3
Lonicera caerula

Salix scouleriana 2 2 2 2

w wwunm

th U
 FRS )

Graminoids 7 R R T A e N R
Agropyron caninum 271 2
Agrostis scabra 1 3 2

Alopecurus alpinus 1 253272 LA T ]
Bromus carinatus 3
Calamagrostis

canadensis 6 LN 5T 5 5 436k -5 5
Carex spp. 6 42 4
anthrostachya 3 2 Il Rl Wi < e 4 4 2
aquitilz A o 4-;3 3
microptera 2 222 2 3 o e S 3
platylepsis 2 3 5 1 2°°3 Fi2
praegracilis 6

raynoldsit 1 1

. rostrata &3 4 4 4 3 3
Danthonia

ealifornica 4
Deschampsia

caespitosa % foios A e e S STy e e U BN R SRR (S TR (AN e (G O S 2l T s e O Tl TOL e B SO
Hierochloe odorata 2
Hordeum

brachyantherum 4 3 4.3 2 LRl 3 3
Juncus spp. 3 2
J. balticus 2

J. ensifolius 2

Luzula campestris 2052

L. glabrata 1 TeeD

N~
N
N
N
8]
N
N

w
w

w
w
w
w

aNaNann

8TT




Table 29 (cont.)

Stand No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Graminoids (cont.)

Mo7 4 - Atahs 12
MmeLiea pectabiil

(]
-
w =~

Phlewn alpinum 1 7 4
Poa palustris 2 3 LT 1 1
7

3
o
]
®

Forbs R SRR T R L S e B T e S R e R Rl T e v e (IR M T R S
Achillea millefolium 3 3 1522 -4 3 3 2

Aconitum columbianum 3 3

Agoseris aurantica 1

A. glauca 2.2 2 2.2 3 2 3 3 2

Allium brevistylum 2

A. geyert 2
Angelica pinnata 3 2
Antennaria

corymbosa 3 2 2 3= 4 4
Arabis drummond? 2 1 1

Arnica mollis 3 3 2 IV e

Aster spp. 3 3

A. foliaceus el 4 ¢ . e 455 D4 < e o 4 33
Besseya

wyomingensis 3 3

Campanula

rotundifolia 1

Castilleja

rhexifolia 153 2

Cirsium foliosum 1 B 2 3 1 1 1
Dodecatheon

puleellum

Equisetun arvense 4 2 2

Eptlobium

glandulosum 2 o S Ee2 1 s e s s

Erigeron peregrinus 2

Fragaria virginiana 1 3 4 3 3

(S}

61T




Table 29 (cont.)

Stand No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60

Forbs (cont.)

Gentiana affinis 2 1§

G. detonsa - - 3 1 2 3 Fil FNES

Geum macrophyllum $a 2 1 2 2

Heracleum lanatum 2

Madia glomerata ' 2043
Microsteris gracilis 3= 3

Mimulus moschatus 2

Pedicularis

groenlandica R il 233 3.3 4 3

Penstemon procerus 2

Perideridia

gairdneri 2.2 342 4 4 2 2 3 s S
Polygonum

bistortoides 2 2 1 3. 252 2 373

P. douglasit 4

Polygonum viviparum 3

Potentilla anserina 4 4 3 5

P. gractlis 3 4 453 2 4 7 S e T it Lo Pt 1
Ranunculus

alismaefolius 2 1
Rumex paucifolius 2 1

Saxifraga arguta 2

S. oregana 2

Senecio lugens 3 1 2505 v B Sl 5 ) 1 3L 253

S. hydrophilus 3

S. sphaerocephalus 1

S. triangularis 4 3

Stellaria lonipes : & 1

Taraxacum officionale
Trifolium spp. 3 33

T. hybridunm 2

T. longipes 4 2 4 2 2 2502

T. repens 5 5

Valeriana edulis 3 3 4522 2 2 2 3
Veronica

wormskjoldit 1 2

Zizia aptera 3

0ZT

N
N
S
[
w
N
N
N

L*- 4 s fot ol e st ot s S e e e R R




Table 29 (cont.)

Stand No. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60
Bare ground 2 i i B I 2k 1 Lt L 2 5 SR IR ¢ 1o L XY 20
Litter 5 6. 6w 5B r G S A 16 2o T L5 S G iroa= B At 505 C4eeS 4 - 3 The R S 3 vl Tk S
Bear sign 3 + +
Pocket gopher sign 1 1 -1 1

1Cover classes: 1 = 0-1%; 2 = 2-5%, 3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%, 7 = 96-100%.

et

2+ indicates presence of grizzly sign.

3Percent ground disturbance: 1 = 1-5%, 2 = 6-25%, 3 = 26-50%, 4 = >50%.




Table 30.

type.

General reconnaissance data of canopy cover classesl in the Carex sSpp. community

Stand No.

4 5

6

7

8971071371233 14715 1617 18.19 20 21 222324 25 26271 28

S.

A.
C.
C.
C.
C.
c

J.
J.

2.

Aspect
Slope (°)

Shrubs
Salix scouleriana

wolfii

Graminoids
Agrostis exerata

geabra

Alopecurus alpinus
Calamagrostis
canadensis

Carex spp.

anthrostachya
aquitilis
mieroptera
neurophora
rostrata

Glyceria elata

Hordeum
brachyantherum

Juncus balticus

ensifolius
martensianus

Luzula campestris
Phlewn alpinum
Poa palustris
Trisetum spicatum

wolfii

NW

N

(S0, RO, N

=

=

N
5

g Al §




Table 30 (cont.)

Stand No. ¥2 3415 67891031 12 13 14 15°16" 1718519 "20 21 22 231 2425026 217,28

Forbs 43 N6 55 526103 3 5 & 5 N 64 3 2 3 S EINT.
Aconitum columbiana 2 tl 2

Alliwn brevistylum 3 2

Angelica pinnata 3 1 1
Antennaria corymbsa
Arnica mollis 3 3
Aster foliaceus 3 3 3 3 2 wdha )
Castilleja

rhexifolia 2 4
Cirsium foliosum 2 1
Epilobium

glandulosum 3 3 =2.1 3
Equisetum laevigatum 3 3 2
Floerkea

proserpinacoides 3

Fragaria virginiana 4 2 3

Gentiana amarella 2

G. detonsa 2 4 313
Geum maecrophyllum 3 3 3 3
Habenaria dilatata Bead 3 bt |
Heracleum lanatum 3 1

Mertensia ctliata 3 4 4

Mimulus moschatus 2 3
Pedicularis

groenlandica 3 i
Polygonum

bistortoides 1 s |

P. viviparum 2

Potentilla anserina 5 2

P. gracilis 3

Prunella vulgaris 2

N
w

N
N
[
N
N

N

£ZT




Table 30 (cont.)

Stand No. 17203 408 617839 1001112 13 T4 15 6 17 181 90 20: 21 2223243596279

Forbs (cont.)

Ranunculus spp. 6

R. alismaefolius 30 2

R. inamoenus 2

R. orthorhynchus 3

Rumex paucifolius 1

Saxifraga arguta 3 2 13

Senecto lugens S

S. hydrophilus 2 2 1
S. pseudaeureus

S. triangularis 4 41 /S
Solidego canadensis 3
Spiranthes

romanzoffiana 3 2
Stellaria longipes 3

Trifoliwm spp. 1 3

T. longipes 3 1
Trollius laxus 2 4 2

Valeriana edulis 1
Veronica americana Sy < g (0 ¢ 2 Pl A
V. wormskjoldii 3

Bare ground 1 1 X 1
Litter 5 653555 4v5. 5506 uS 6 Btalh GE G TRY S (SR D Ge N i5iiehl 4 e w34
Bear sign -

w w

lCover classes: 1 = 0-1%, 2 = 2-5%, 3 = 6-25%, 4 = 26-50%, 5 = 51-75%, 6 = 76-95%,
7 = 96-100%.

2+ indicates presence of grizzly sign.
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