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Abstract:

A study was conducted in the South Fork of the Flathead River drainage, Bob Marshall Wilderness for
the purpose of describing and classifying the principal grazing areas used by recreational pack and
saddle stock. Forty-two sample stands were subjectively chosen to represent the range in types of
grazing areas. Quantitative sampling methods were used to determine species canopy coverage,
productivity and physical characteristics of sample stands. Stand groupings were determined using
cluster analysis and a two-dimensional ordination technique, as well as field observations. Six
community types and five phases were identified as follows: Festuca scabrella-Stipa richardsonii
community type, Artemisia tridentata phase, Festuca idahoensis phase; Agropyron spicatum-Festuca
idahoensis community type; Stipa occidentalis-Koeleria cristata community type, Danthonia unispicata
phase, Poa oratensis phase, Phleum oratense phase; Poa oratensis community type; Pinus
contorta-Calamagrostis rubescens community type; SymDhoricaroos albus-Amelanchier alnifolia
community type. Environmental and vegetational characteristics of each of these community types are
described. Environmental factors possibly important in the distribution, composition and maintenance
of these communities are discussed.
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ABSTRACT
A study was conducted in the South Fork of the Flathead River

drainage, Bob ‘Mar'shali Wilderness for the purpose of describing and
classifying the principal grazing areas used by recreational pack and

- saddle stock. Forty~-two sample stands were subjectively chosen to

represent the range in types of grazing areas., Quantitative sampling
methods were used to determine species canopy coverage, productivity
and physical characteristics of sample stands. Stand groupings were
determined using cluster analysis and a two-dimensional ordination
technique, as well as field observations. Six community types and
five phases were identified as follows: Festuca scabrella-Stipa
richardsonii community type, Artemisia tridentata phase, Festuca
idahoensls phase; Agropyropn spicatum-Festuca jdahoensis community
type; Stipa occidentalis-Koeleria cristata community type, Danthopnia:
unisplcata phase, Poa pratensis phase, Phleum pratense phase; Poa
bratensis community type; Pipus contorta-Calamagrostis rubescens
community type; Symphoricarpos albus-Amelanchier alnifolia community

type. Environmental and vegetational characteristics of each of ‘these

community types are described. Environmental factors possibly
important in the distribution, composition and maintenance of these
communities are discussed. : ' :




INTRODUCTION
The Wilderneés Act of 1964, Puslig Law 88-577,-defiﬁes a
wilderness as ", ;. én area untrammeled by man. . . ﬁetaiﬂing'its
primeval character gnd‘influence « » « Which is protected and=managed‘A
80 as to preserve its natural conditions and.which general;y appeérs’:
to have been affected by the forces of nature'wifh the imprint of
man's work substantially unnoticeable . . ., Since recfeation is fhé
most obvious use of our wilderness areas (Hendee, Stankey and Lﬁcaé
1978), the effeéts of ﬁeereational use on the "primeval character" of
wilderness are of primary concern to wilderness managérs. Cole (1981)
divided the ecological impacts of.recreétion in the Bob Marshall
Wilderness. into those resulting from: -12 human campipg aetivities, 2)
the construction and use of trails, and, 3) the graziﬁg of pack gnd
saddle stock. Coheern over this third ﬁype of impacf was the primérf
factor in the initiation of this study. ‘
| ThelBob'Marshal;_Wilderness historically has been considered a
"horse wiiderness"(Merriam 1963; USDA 1972); In some areéscﬁﬂthe
wilderness, forage availabilitj may be the factor ;imiting visitor
carrying capacity. Thus, information on‘forage availabilityvisu
important to wilderness manageré if they aré to properly d;sperse
visitors, insure adequate forage to meet Both wildlife and iiveéﬁock
needs, and protect the wilderness resource. ‘Personnel of the Spotted
Bear Ranger District.recoénized a need to gather range'reSOu;ce

information and to dévelop a managemeht action plah‘to,reduge the
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adverse impeetsAof recreational stock use in the Bob Marshall.

In developing a management plan for a wilderness, key ecological
data are essential.. Franklin (1978) sugéested that these data should’
include at least a‘éeneral knowledge of the ecpsfstems'and their
properties: 1) whet‘kinds of ecosystems ere.present?
(classification), ?) where are they located? (distribution and
mapping), 3) what are their biologicai and physical characteristics?
(e.g. description of biotic comﬁositiop, soiis), u).hhat are their
dynamic propehties? (hetes and directions of change or successional
trends), and 5) what are the key factors affecting the dynamics?
Answering the last two questlons requlres periodiec monltorlng of
changes withln ecosystems. The flrst three questions deal withi
essentially descriptive data at one time, and are the focus of this
study. |

The specific objectives of this study were:

1) To obtaln quantitatlve descrlptlons of the plant species
comp081t10n of the principal reereational 11vestock grazing areas
within the South Fork Flathead River Dralnage, Bob Marshall
Wilderness. |

2) To constrpet‘a phytosociological elassification of these plsnt_
communities., | |

3) To describe the general topographic, physiegraphic and edahhie

characteristics of each community type.'
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4) To provide an estimate of forage productivity for each of these

community types.




DESCRIPTION OF THE AREA

The Bob Marshali Wilderness encompasses 385,000 hectares (950,000
acres) of mountain country straddliné the Continental Divi&e in
northwestern Montana (Eigure 1). The South Fork of the Flathead River
originates in the Bob Marshail and'flowé in a northefly direction: as '
it drains most of the wilderness area west of the Divide; This.rebort
deals ﬁith that portion of the Bob Marshall which is dpéined bylthe
South Fork (Figure 2). The sﬁﬁdy afea covers approximately 300,000
hectares (750,000 aeres) in Lewig and Clark, Powell, Missbula and
Fiathead counties, It is bounded bﬁ the west by the cres# of the Swan

Range and on the eést by the Continental Divide. The southern

Boundary is along the low divide separating the Blackfopt River

drainage from that of the South Fork.

The valley of the South Fork is a typiecal intermountain glaciated

valley which has been subjected to much stream action since glacial

times. The valley fanges from 1.5 to 3 km (1 to 2 miles) wide but is -
a narrow, steep cényon at the junction of Youngs Creek and Danaher
Creek. Elevations on the valley floor range from 1220 m (4000 ft) at -
Meadow Creek to 1650 m (5400 ft) on the Dry Fork - ElatheadADivide at
the hegd of Danaher Creek. From the valiey floor, the mountains rise
abruptly to elevations of over 2100 m (7000 ft). Swan Peakvat 2822 m

(9253 ft) is the highest peak within the study area.
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Bob Marshall Wilderness.
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Roads are entirely'lacking within the study ébea ahd tfavel is
festricted to foot.or horseback. Thg major ﬁeqess points are thé
National Forest trailheads at Meadow Creek, Holiand La#e, and
Benchmark. There also are a number of othef lesser-used trailheads on-
both sides of the Cont;nenﬁal Divide,

' Climate

The climate of the study area is strongly modified by egsterly‘
moving air masses from the North Pacific Ocean.. This reshlts in
milder, more cloudj weather and precipitation which is.mqre evenly
distributed throughout the yeaf (commonly wiﬁh a July-August drought)
than the cohtinental climate east of the Continentai Divide (U.S;
Dept. of Commerce 1971). The mountainous tépography results in:many
combinations of altitude, slope and ;spect wi;hin the study'area. For
this reason, it is lbgical‘to expect much variation in local climatic
conditions. | | ”

Vérious estimates of annual precipitation have been propqsed fér.
the study area. Stéele (1960) estimates 53 cm (211J#) per year for -
the entire Bob Marshall west of the Continental Diyide. Holdorf et
al. (1980) report a range of from 5i—76 cm (20-~30 in) on the valley
floor to 200 cm (80 in) on-more on.some of the peaks and alpine
ridges. Show pro&ides appnox;ﬁateiy 40 percent of the annual
precipitétion.at iower elévatiohs and as much as 80'beréeﬁt in the

higher elevations (Holdorf et al..1980). Snow is generally present
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from October through Ma& in depths from 30 cm (12 in) in the valley to
depths of 1.8 to 2.4 m (6 to 8 ft) at higher elevations (Gasfiél
1976). Snow cover typically disappears from the valley in Ma}ch or
April and from the higher areas as late as July or August. May and
June are normally modefately wet months while July and August are dfy;

There are no year-round weather recordé kept for any iocation
within the Bob Marshall; ‘The only year-long ﬁeather §tation loéated
within the entire South Fork drainage is at tﬁé.Hungry Horsé Dam, 95
km (60 mi) north of the wilderness boundafy. The closest year-long
weather station to the wilderness is lécated at Ovando, Montana, a?bgt
65 km (40 mi) south of fhe Big Prairie guard statibn; TaSle 1
summarizes the long-term“average precipitation records for these two
statioﬁs and indicates what might be expected (at least on the valley
floor) in the study area. Also presented in Table 1 are the mbnthlj
precipitation data from these two stations during the Years 1980 aﬁd
1981 in which this study was conducted. It was my observation that
moistneés increases as one travels downstream along the Valley qf'the
South Fork from south to north. .This obsérvation is somewhat
substantiated when one compares tﬁe precipitation records from theéé
:.stations. | |

Seasonal temperature variation within the wilderngss is gréat,
with temperatures ranging from 35°¢C (QS?F) summer Highs to ﬁeér -45°C

(-50°F) lows in winter., (Pengelly 1960)f Long-term average




TABLE 1. SUMMARY OF PRECIPITATION DATA FROM HUNGRY HORSE DAM AND OVANDO,

MONTANA. 1/
Hungry Horse Dam 2/ Ovando 3/
33-year 1980 1981 78-year 1980 1981
mean mean mean mean mean mean
monthly monthly monthly monthly monthly monthly
ppt. (cm) prt. (cm) ppt. (cm) ppt. (cm) ppt. (cm) ppt. (cm)
Jan 9.7 7 3.0 4.4 2,9 0.7
Feb 6.8 6.5 9.9 ol 1.6 2.6
Mar 5.5 8.1 2:7 2.7 2.4 1.6
Apr 5.6 6.2 11.6 2°3 S5l 0.9
May 6.7 10.6 15.6 4.8 13.7 8.3
June 8.3 13.9 17:% S5 Tl §23
July 4.2 3.8 6.2 2.6 3.2 2.8
Aug 5.4 9.2 2.2 2.6 3.2 1.6
Sept 5.8 8.1 4.4 32 3.1 2.6
Oct i 3.4 246 2.9 2.3 2.8
Nov 8.7 12 7.5 S.7 1.5 2.3
Dec 9.3 18.1 10.3 4.4 35 3.6
Annual 83.6 102.5 93.3 42.4 47.6 35.1

1/ From: U.S. Dept. of Commerce. 1961. Climatography of the United States no. 86-20. Decen-
nial Census of the United States Climate, Climatic Summary of the United States Cli-
mate Supplement for 1951-1960, Montana.

U.S. Dept. of Commerce, National Oceanic and Atmospheric Administration Climatological
Data. Annual Summaries, 1961-1981.

2/ 78 years of record, 1903-1980.

3/ 33 years of record, 1948-1980.
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temperature data'frqm the Hunéfy Horse Dam and Ovando weathgr stations
are summarized in Table 2.
Eire

This section of thg Rocky Mountainé is subject to severe
lightning storms, particuiérly dqring ﬁhe months of August and
September. These storms are ofteh.aecompanied by little or no
precipitation and are capable of initiéting dozens of forest fires
within a few hours (Habeck 1967). Fires of such origin have played a
prominent role in'tﬁe ecélogy.of forest communities in the Bob
Marshall. |

Ayres (1900) described past fires in the Elathead Forest Reserve
which included the area now known as the Bob Marshall Wilderness.
‘ Stegle (1960) described the fire history of the Bob Marshall as it is
known from Forest Service records, Gabriel}(1976) iqyestigated the
fire history of the Danaher Creek portion of the Bob Marshall and
reported patterns of fire frgquency, spreéd-and occurrence,

Over 35% of the Bob Marshall has been burned over by large fires
since 1885 (Steele 1960). The worst years for fires were 1889 and
1910. Huge fires in these years burned over much of the'valley bottom
and hillsides from'the ﬁouth of Big Salﬁon.Creek to Burnt Creek aﬁ&
all but a few hundred acres in the White River. In 1889, two fires
burned over 6,000 hectéres (15,000 acres)'in fhe Big ?rairie.and.Basin

Creek area. The Basin Creek flats and hillsides were burned again in




TABLE 2. SUMMARY OF TEMPERATURE DATA FROM HUNGRY HORSE DAM AND OVANDO,

MONTANA. 1/
Hungry Horse Dam Ovando
Mean Mean Mean Mean Mean Mean
monthly monthly monthly monthly monthly monthly
maximum minimum maximum minimum
temp C temp C temp C temp C temp C temp C
Jan - 6.9 - 2.6 -11.4 - 8.8 - 2.4 -15.2
Feb - 4.1 0.9 - 9.1 - 6.9 0.0 -13.7
Mar s 7 4.7 - 7.0 = 2.1 4.8 - 8.9
Apr 4.9 10.9 - 1.2 4.4 12.2 =33
May 10.6 17.6 3.6 9.0 17.6 - 0.4
June 14.2 21.2 22 12.6 217 3.6
July 18.3 27.1 9.6 16.5 27.6 5.3
Aug 7.2 25.8 8.7 15.3 26.8 3.9
Sept 12.4 20.0 4.7 10.6 38.7 0.2
Oct 6.2 311.7 0.6 Sl 15.9 - 3.6
Nov - 0.3 353 - 4.0 - 1.6 4.7 - 8.0
Dec - 3.2 0.2 - 6.8 - 6.7 - 1.2 -12.2
Annual 57 1.7 - 0.4 3.9 122 - 4.3

1/ From: U.S. Dept. of Commerce. 1961. Climatography of the United States No. 86-20. Decen-
nial Census of the United States Climate, Climatic Summary of the United States Cli-
mate Supplement for 1951-1960, Montana.

LL
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1910 (Gaffney 1941). A significant porti&n of the upper Danaher'CreekA
drainage was also burned in these two years (Gabriel 1976); The only
part of the study aréa of appreciable size:to be burned Since 1910 is
é 1926 burn aloﬁg foungs Creek which extends from Hahh Creek to about
6.5 km 94 mi.) downstream. Fire suppression activities were initiated
by the Forest Service in 1905 (Steele 1960). Forest Service policy
sincé that time'haszbeep to detect and‘suppress.all fires as soonias
possible. Since 1926 this poliéy'has'been very éffective in
eliminating large fires‘from the wildefness. |

Geology
The geology of the study area was described by Phyllis Marsh,

Geologist, Flathead National Forest (Personal Communication) as
follows:

During late Precambrian time, about 600 million years
ago, western Montana was located in a downwarp of the
earth's crust that was covered with a shallow sea. For
millions of years the crust sank gently. Fine grained
sediments were transported into the ocean as .the ocean
floor sank. Eventually, about 50,000 feet of sediment
accumulated. Most of the sediments were clay, silt, sand
and carbonate deposits,

In the Big Prairie Area, two ranges of mountains, the .
Swan Range and the Flathead Range, were formed about 70
million years ago. Between the two ranges is a fault, the
line along which the two ranges broke apart. Each of the
ranges was uplifted and tilted to -the east. The amount of
tilt varies from 10 degrees to 80 degrees; depending upon
local structure within the range. The South Fork River
flows approximately along the fault. For most of its
length the fault is covered with sediment eroded from the
mountain ranges by water and/or glacial ice. o




13

In the Swan Range rock formations are (from west to
east) Precambrian Spokane, Empire, Helena, Snowslip,
Shepard, Mt. Shields, Bonner, McNamara, and Garnet Range
formations and Paleozoic Cambrian and Devonian formations.
These are red, green, gray and buff argillite, 811t1te,
quartzite and limestone.

In the Flathead Range from the South Fork River to
Brown Sandstone. Mountain, the westernmost rock formation is
"Precambrian Helena followed by Snowslip, Shepard, Mt.
Shields, Bonner, McNamara, and Garnet Range. Paleozoic
Cambrian and Devonian rock extend eastward from the
. McNamara formation. Dip of bedrock changes from eastward
dipping west of Brown Sandstone Mountain to westward
dipping east of Brown Sandstone Mountain. Brown Sandstone.
Mountain lies on the axis of a syncline.

Most of the mountain building occurred about 70
million years ago. Minor adjustments continue today.
After the mountains were uplifted, they were eroded and the
sediments were deposited along the bottom flank of both
ranges and "across the main South Fork Valley. These
deposits are of Tertiary age, 60 to 1 million years old.
Tertiary sediments are dominantly sand and small gravel
partly cemented w1th calcium carbonate.

During Pleistocene time (1 million to 10,000
years .ago) glaolers advanced down the South Fork Valley
scouring existing rocks and transporting eroded material
down the valley. Tributary valleys, as well-as the main
South Fork Valley, were glaciated. -Resulting glacial till
(Quaternary in age) is a mixture of silt and sand w1th some
gravel and minor amounts of clay.

As the glaciers melted, large volumes of water were
available to erode and transport tremendous volumes of
sediment. Glacial deposits and underlying Tertiary
deposits were reworked to form a series of terraces in the
valley of the South Fork. As stream channels shifted,
sediments were deposited in some places and eroded in .
others, existing terraces may have been covered with new
materials. The net result is a series of terraces, some
showing a mate on the opposite side of the river at the
same elevation., Vertical distance of one terrace above
another varies., A thin veneer of stream-laid deposits
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(alluvium) overlies the terraces.

A generalized geological cross section from Bartlett Mountain to Brown °

Sandstone Peak is shown.in Figure 3.
The soilé of the‘sfudy area afe’besf discussed in relation to
three landform éroupings: '1) erosional lands, 3) depositional lands

and 3) breaklands. The following discussion has been derived from

Holdorf et al. (1980) and Albin Martinson, Soil Scientist,'Flaﬁhead

National Forest (Personal Communication).
Erosional lands are primarily landforms that have been scoured by

glacial ice., These landforms occur on moderate to high elevation

ridges and upper valley side-slopes. Soils have developed from the .

residual rock or on materials moved only short distances by gravity.
Over much of ﬁhe'érea, particularly dp thé north and east exposufes; a
layer of 8ilty volcanic ash material overlies the stony, loamy
material'weathered from the underlying bedrocﬁ. Soils range from 100
to 150 em (40 to 60.in) deep on north"apd east exposures, and 50 to

150 em (20 to 60 in) on south and west exposures. Soils are

classified as Typi¢ or Andic Cryochrepts in loamy skeletal familiés.'

Inclusions of Typic or Lithic. Haploborolls oécur_on some of the .

shallower soils on southerly exposures'supporting grass dominated

vegetation.

Soils on depbsitionél lapdforms have developed on materials,whieh'
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Quaternary Alluvium (gravel, sand, silt and clay)

Qg Quaternary Glacial Deposits (gravel, sand, silt and clay)
T Tertiary Deposits (conglomerate, gravel, sand, silt and clay)
Du Devonian (grayish-brown carbonate)
Eu Cambrian (dominantly carbonate with shale, light gray color)
Ygr Precambrian Garnet Range Formation
Ym Precambrian McNamara Formation (grayish-green siltite and reddish-brown quartzite)
Ybo Precambrian Bonner Formation (pink quartzite)
Yms Precambrian Mount Shields Formation (reddish-brown siltite, argillite and quartzite)
Ysh Precambrian Shepard Formation (greenish-gray siltite and argillite)
Ysn Precambrian Snowslip Formation (red and green argillite and quartzite)
Yh Precambrian Helena Formation (gray silty limestone)
BROWN
RIVER 2300m

Yms

Figure 3. Generalized geological cross-section from Trio Mountain to Brown Sandstone Peak

(courtesy of Phyllis Marsh, Geologist, Flathead National Forest).

Gl




_16
have been transported by water or glacial ice. Soils developed.iﬁ :

glacial ice deposits occur from the valley floor. to the lower valley

side slopeé. These soils have developed in loamy or clayey glacial- :

till materlal which is often overlaln by wind dep031ted voleanic ash
Soil depths range from 100 to 150 em (uo.to 60 in) or greater. These
glacial till défived,soils are typically classified as Typié‘ar Andic
Cryoboralfs in loamy or clayey“skeletai families, |

Water deposited materials occur on the step=-like terraces and
alluvial fans of the valley bottom. Soils on the hlgher terraees have.
developed in atratified sand, gravel and cobble deposited durlng the
Pinedale glaeiatian.' These soils range in depth from 50 to 160 cm (20
to 40 "in). Sails supporting forest vegetation are typically’
classified as Typic Cryoehrepts.or Typic.Cryoboralfs. Soils
supporéing grassland inclusions afe class;fied as Typic Ustochrepts
and Typic Haploborolls., Soils on the lower terraces have developed in
stratified silté, sands and gpavela which have'been more receﬁt;y
deposited and reworked by the river. These.soils.fange from 25 to 50
cm (10 to 20 in) deep.. These young soils show little development and
are classified as fypie Ustorthents or Typic Usﬁochrepts in sandy
skeletal familie;.

Breaklands'oecur primarily on the oversteépened - slopes of
glacial trough walls. Onlthe upper slopes, sbils‘have developed in

loamy material weathered from the bedrock. On the lower slopes, soils
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have developed from loamy or g}avelly glacial tills and colluvial
materials. Soils on the_noftherly.exposunes are ﬁéually mantled with
a layer of silﬁy'?olcanic,ash. Soils are.typically classified as
Typic Cryochrepts aqd-Lithic Cryan&epté on these noriheﬁly.ekposgres
and as.Tybic'Cryochrepts and Typic.ﬁstochrepts on the éouthérly
exposures. N
Yegetation
The South Fork drainége falls-within'the‘Douglas fir and sprubef
fir zones of Daubenmire (1943), but the‘eiisting plant communities
vary according to‘past fire history and site conditioné. vae
vegetation is a complex mosaic of different aged §tands.of.é;ggé
contorta intermixed with Pseudotsuga menziesii, Larix occidentalis,
Picea spp. ‘and Ables lasiocarpa. S
' Abies lasiocarpa is probably the climax dominant over a majority |
qf the study area, but éue to fires, it has often been replaced by
sefal species, pérticulérly in the lower elevations, .Agig§_;g§igggzgg
dominated stands are faifly frequent ;t middle‘and_upper elevations. -
Undergrowth unions in theée'stands gre commonly dominated By
Xerophyllum ;gngx on southerly exposures and Mengiesia ferruginea on
northerly exposﬁres. On the higher ridges, jﬁgggigﬂ¢ﬂg@g;1§ is fouﬁd‘
;n association with.Agi§§”L1§igg§£Qg. On exposed sites, these two
species take Qn a typical krummholé or %crooked wood" apbeafancé.

Larix lyallii is an occasional associate of Abies lasiocarpa in some
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of the highest elevations. ‘ )

Pseudotsuga mensiesii is.believe& to be thé cliﬁax dominant on
sites which are tog dry ﬁo éupport,Agigg,ngiggggga or Picea spp.
(Gaffney 1941). On some of the drier éites in £hi§ zone, Pseudots .
menziesii is associated with an understory in which Calggggggstié
 rubescens, Carex geveri, Arnica cordifolia and mgauaﬂmmmare
the most abundant herbaceous spécigs. " Common éhrubs>ihclude'
Arctostaphylos uvazursi, Berberis repens, Symphoricarpos albus and
Juniperus communis. Mbré mesic sites support an understory in which
Linnaea b ) &m_e.mm, Arctostaphylos uva-uprsi, Lonicera
involucrata, én.ep_h.em},.a canadensis, Calamagrostis rubescens and
Fragaria virginjiang are conspicuous, On these moister sites, Lgugyg
ocejdentalis is an indicator of past flres (Pfister et al. 1977) and
is fairly exten51ve on the lower and mid slopes.along the South Fork
from the northern boundary of the wilderness to the junction of
Danaher and Youngs Creeks.

E;gg§ ggn;gn&g'is probably the moét abundant coniferous- species

found throughout the study area in all but the highest elevations,

giggg ggg&gn;a‘is less shade toleﬁant than either Pseudotsuga
mgggiggii or Abies ;ggigggngg and in Ehis region it has been

maintained primarily by wildfire (Pfister et al. 1977). It oceurs in
all densities and age class distributions,_but is frequently in pure,

even-aged stands which are certainly indicative of a fire origin.
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Pinus ponderosa is found to a iimi-f;ed extent_on some of th‘e dry
sites at low élevationé. The major concentrations of this species are
the opeﬁ, park=like ‘stands found around -the mouth of the White River,
on Murphy Flaﬁ and near the mouth of Lime Creek. Understories ih
these stands allrre domlinated Iby Agropyron spicatum and Fes;ggjg ‘ggg_b_g;;_a_
along with other bunchgrass spécies. These stands; are p'r'esentljr
composed of mature timber with very little reproduction of Pinus
ponderosa evident. Scattered M menziesii énd Pinus contorta
are associated species and account for most of the reproduction. It
is probable that Pinus Qoﬁdg:g§a .was,f.‘or'mer'iy muéh mor'e. ab.ulndant
within the study area. Gabriel ("i976) presen£s a map (from Ayers
-1900.) showing the distribution of this species within tﬁe Danafzet'
Creek drainage in the jear 1899, ' This map shows E_j,m bonderosa
occuring in a narrow bénd along the entire 1eng£h of the Danaher' Cr_'eelk
drainage. Today, this species,', is represented in this drainage by only'
a ver'y. few sc'ai:tered, old-age individﬁals.

Picea sp. (probably Picea engelmanii x Picea glauca (Habeck and
Weaver 1969)) growé over a wide altitudinal range on sites where there
is abundant soil moisiture. Witlhin the study area it is found
primarily on discfet.e _sites in the riparian areas and associated Qith
Abjes lasiocarpa on mesic northerly slopes. .

'Water' tolerant shrub communities dominated by Betula g;gggg;m )

and Salix spp. occur primarily in the Danaher Creek drainage.‘ - The
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major concentration of this vegetation is the wet lowland area'knowp
as Danaher Meadoﬁs. Other ;ipafian communities which oééur‘as
inclusions along streams include M trichocarpa énd Salix ggg..
Meadows or grassland comﬁunitieé cover a:reiativéiy small
proportion of the areé in the South Fork. quéver,.due to fheir role-
of providing forage for both domestic and native hefbivores,'the,

importance of these grassland areas is far out of proportion to their

areal extent., These grassland communities occur primarily.oﬁ the -

alluviai landforms of the valley bottoms and occasionally on the sbuth.
facing mountain slopes. Artemisia tridentata -~ grassland communities
ocecupy very limiteq areas on some of the alluvial fans in the Danahef'
and Youngs Creek drainages.
History and Land Use

On May 20, 1531, most of the upper South Fork drainage was
designated the South Fork Primitive Area under Fofest Service
administrative reguiation L-20. In August of 1940, the Bob Marshail
Wilderness was'establishéd under regqlation U-1f It was composed of
the South Fork and bwé.configuous priﬁitive‘areas, the Sun River and
Pentagon.” On Seétember 3, 1964, the Wilderness Act designated the_qu
Marshall Wilderness a unit of the Natioﬁal‘WilderneSS.Preéervétion
System. | |

Merriam (1963) describéd:the'hiétory of the BobAMarébéll and

investigated the nature and economics of established uses.. He
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concluded that in 1960; wilderness was the best socio;economic use for
the'Bob Marshall. | |

Allowable land uses within the nilqerness are clearly.limited by
the provisions of the Wilderness Act. Thie act states that
"Jilderness areasyshall be_devoted to the pub;ic'purboses of
recreational, scenic, scientific, educational, conservation and
historical use." Currently'the most obvious on-site land use in the
Bob Marshall is wilderness recreation.

. Reéreation use is in itself aibroad category which includes many
diverse activities. Reereationel activities in the Beb Manshall vary
eonsieerably with the seasons., Summer use has been dominated by
stock-oriented trail rides, fishing and sightseeing. River floating,
another summer activity, has increased since 1979 when the pernion of
the South Fork within the study area was classified as "wild" under
the Wild and Scenic Rivers Act. Fall use within the study area ie
domineted by hunting. It is estimated nhet over 90 percent of fall
visitors to the Beb.Marshall hunt (Lueae 1980). In addition to.
providing a.high quality hunting experience, wilderness areas like thet
Bob Marshall offer the main remaining opportunity for an adventure
involving travel by pack traine and isolated tent-camp living;

Method of.travel is a variable in wilderness recreation which has .
great implicetioné for resource impaete; The predominant methed ef

travel in most wilderness areas is hiking (Hendee et al. '1978). The
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Bob Marshali is. a notable exception in that it has historicelly, and.
continues to be v181ted now, prlmarlly by horse users. Studies by
Lucas (1980) show’that about two-thirds of Bob Marshall visitors use |
horses. The reasons for such a high pereentage of horse use are not
entirely clear, but my observations were that the size of the area and
local traditione.are probably eontrinuting factors,

In addition to public vieitor use,.there is a substantial amount
of commercial recreational use in the Bob Marshall. In 1981 there
were 35 outfitters licensed to take visitors into the South Ferk
portion of the wilderness. Except for one outfitter who brings only
backpackers into the wilderness, all of these outfitters use paek and
saddle stock, It has been estimated that about one4third qf;the'
visitors to this'wilderness emnioy the services of outfitters.
However, outfitter use appears to be more important.in the fallﬁduring
huntlng season, .Lueas's (1980) figures show.that the percentage of .
visitors served by outfitters rose from 29 pereent in the summer to 47
percent in the fall. ‘

Some of the statistics eomplled by Lucas (1980) on use patterns‘
and charaeteristles of v151tors to the Bob Marshall are presented 1n

Table 3. These statistics were compiled from 1970 visitor survey

data,
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TABLE 3. VISITOR CHARACTERISTICS AND USE PATTERNS, BOB MARSHALL

Length of Stay
Average Stay (days) Percent of total for each length of stay (days)
e TR AU (ST VAN, AT WU HL 5 1, T O, K

I 14 1210591351 3 T 0 20 15
Party Size
Average size Percent of total parties of indicated size
Lot oh 3 Lol BT 1120 v 2130
3T 6 260013 42 0 2
Method of Travel
Percent of total individual visits
Hike with
Hike Horseback Pack Stock Other
31 59 6 y
\
| o
|
Percent of total visits involving activity
Nature
Fish  Hunt Hike  Photography  Study _ Swim __ Other

34 58 58 28 1 18

Iime of Entry by Month
Percent of total visitors

June July August September  October ___ November
2 47 1 18 20 2

1/From Lucas 1980.




24
Grazing

Commercial Livestock Operations

Two homesteads were settled in the sfqdy area in 1898 for the
purpose of raising livestock. Theée homesteads wefe 1$cated 6n that
portion of the Danaher drainage knowp as Danaher Meaﬁoﬁs. .The
homesteaders sowed 24 hectares (60 aefes) to timothy and grazed nearly
200 head of cattle and horses (Merriam 1960). The stock wéfe pastured
on forest land . in thé summer ahd on native grass and hay in the
winter. These livestock operations were adve;se;y affec£ed bj

climate, insufficient hay for wintering stoek and the long distance to

"market over poor trails (Gabriel 1976). By 1907, both of these

homesteads were abandoned. Since that time, there has been no grazing
by domestic cattle or-sheep.within the study area.
Recreational and Administrative Grazing.

The season of use isvla?gely contrélled by clima;ic patterns.
Except for a small améqnﬁ of administrative use, which nérmally begins
in midQMay, very little use occurs before July 1. Prior to this date,
recreational use is discouraged by snowfillea mountain passes, réiny
weather and ﬁet, muddy trails, The heaviest prolonged use probably
occurs during the hunting season froﬁ Séptember.1§‘to October 31. By
the end. of October, cold weather and the threat of winter snows again
discourage most u§e.

U.S. Forest 'Service estimates for the 1981 season .show that
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outfitters' stoek‘écdoﬁnted for apprbximately 650 horse months of
grazing and fofeéf Serviee admiﬁistrativé stock aecﬁunted.for
approximately 80 horse months. No records are kept fér non-outfitted
recreational use but studies by Lucas (1980) suggest that close to
half the visitors to éﬁe Bob Marshall usingrhorses were not with
outfitters. Actual stock use figures for an area like-the Bob
Marshall, however, are neérly meaningless unless they are tied to very
specific loéatioﬁé within the ﬁilderness; |

Distribution problems‘are'chronie; —Horse use in wilderness tends
to be mofe éoneentrated than hiking use (Hendee et al. 1979). Eorse 
parties go farthef-but'they'tgnd to Spay on the méin trai;s;‘ In
addition, horse parfies are generally limitéd to eamﬁsites wheré horse
feed is available., As  a result,-wildepness areas with .a high
proportion of.horse ﬁsers tend to haﬁe more coneentféted use than

backpacking ‘areas. In a study of the use patterns of eight wilderness

"and primitive areas in Montana and Idaho, Lucas (1980) found the Bob

. Marshall to have the most concentrated use.

Much of ihe stock use in the Béb Marshall is coneenfrgted af
certain destinatign points along_habitual,tnavel rduteé. These trével
routes are partially set by the Qesihe of manyzusers-to visit eértain
natural sceniec areas., Probably the key attraction within the stuéy
area is the South Fork of the Flaﬁhead Riverhitselfo‘ Most'of #ye

major forage areas are along the river corridor and these areas
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certain;y receivé‘a large §hare of the graging use, Othgf ke& scenié'
attractions reéponsible.for setting use patterns are the Chinese Wall
and Big Sélmon Lake. Coupled with the high interest in these'écgnic
areas is the situation in which a very few access points into the
wilderness account for'm?st of the(use. In the entire ﬁobiMarshail,
75 percent of the visitor uéé is accounted for by only thﬁee
trailheads (Lucas 1280). When a majérity of the visitors are'stafting
at the same few points and often have the same\desfinations, it
follows that a few travel routes will have the greatest 'share of use.

Primary coﬁcenfrations of stock use along fhese major travél
routes are Iocgted at established camping areas where thgre is good
. water and horse feed, at popular campsiteé at a disfance of one days
trafel'froﬁ the trai;head, at the natural scenic areas, or where
fishing is especially‘good. A; many locations along these trave;
routes, forége is very limitéd and few alternative camping areas .exist
for horse barties.

Otﬁer major concentrations of stock hse>are 160ated in the
vicinity of ohtfitter base éamps and U.s. Forest Sefvice
administrative sites; In the summer.months outfitted parties
generally take roving trips throuéh‘the.wilderness, but during the
hunting seasoﬁ most outfitters operate out of fixed base éamps. Tﬁe
fofaging areas ﬁear these camps -are ofteh used throuéhout‘the hunting .

. season. Foraging areas near Forest Service administrative sites at
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Black Bear and Big Prairie are used season-long by administrative
stock in addition to recreational stock use; |
Wildlife Grazing

The early history of elk in the South Fork is fragmentary.
Apparently elk had been present in the South Fork drainage long before.
the first white man saw the area, as it is known that this drainage
was ‘a favorite hunting ground for both the Flathead and Blackfoot
Indians (Gabriel 1975).. Prior to 1900, records of big game merely
:mentioned the scarcity or abundance of a species in a,particular S
region and these records suggest that flnctuation in big game numbers
probably occurred (Pengelly-1960L

During the first-half of this centnry, Forest Service personnel
made ninter trips through the South Fork'to check on winter'wildlife_
numbers and distribution. Repdrts‘from these trips show a definite
increase in the elk population during the 1920's and the 1930's
(Pengelly 1960). Gaffney (1941) presented.what he'believed to bela
‘conservative estimate.of.2600 elk wintering in the South Fork portion
of the wilderness in 1937. By 1959, the total for the entire South
Fork drainage was estimated by the Forest,Service at 1550 head‘with
only 550 head estimated for the wilderness portion of the drainage.
The reliability of these estimates}is certainly questionable'when‘one
considers the difficulty of obtaining an accnrate census. There is no

doubt, however, that the South Fork herd increased in the 20's and
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30's and subse@uently declined at least through the 1950's,

The reasons for the increase and later decline are not entirely
clear. Pengelly (1960) suggested that the increasé was eneburaged in
part by an increased forage supply préfided by sefai shrpB stages
whiéh followed the iarge forest fires of 1889 and'191Q. The gradual
decrease in elk numbers since‘1940 parallels the passing of these
shrub stages into:timﬁer stéges. \ ‘

The South Fork hérd has probably been maintained at fairiy'sfable '
‘numbers in recent years. Total coun£s of game‘animals are no ionéer
attemﬁted in the study area. Instead, the Montana Department of_Fish,
-.Wildlife and Parks keeps records ‘of varfous productivity.factop§.§uep
as cow=-calf ratios, cow=bull ratios and harvest fatios.

The seasonalidiétribﬁtion pf elk in the study area was described
by Gaffhey_(1941)-as féllows: "In summer the elk range over the
entire district. The wiﬁter range~is confined to the valley bottoms,
to. the lower borjtions of the x;arrow— tributary canyops and to hillsides
to an elevation of ébout”zooo m (6500 ft) on south and west eippsures;
and about 1675 m (5500 ft) on north and east exposuresﬂ' 

The most favored elk feeding areas qn-the winter range are the
open hillsides on south and west exposures. These sites abe'natura;;y
preferred because the snow is less deep inlsuch aféas than on‘othér-
parts of the range, aliowing greater freedoﬁ.of‘movement and:making

the forége avgilable._ Following ‘heavy snowfalls there is a tendency




29
for the elk to be forced down toward the flats of the valley bo'ttonm,
as elk travel more easily on flat terrain than on a hillsi_de'wher; snow
is deep (Penge;ly 1960)'.
‘ The snow reéed,es- rapidly from the lower slopes on soutfl and west
exposures after the first of Apr-il.an_d“ the flats are usually bare
between April 15 and May 1. The importance of the gfassy fl;at‘s in the -
valley bottom for elk spring range was ‘strongly evidenced by the >1981
Department of Fish, Wildlife and Parks spring elk counts. On an April
15 flight, biologi‘st,s qbserved 103 elk on Murphy Flats, 151 near the
mouth ofhthe White River, 122 'at Big Pr-airie,' 23 on Holbrook airgtrip,
156 'in the Danaher flats area, 81 in the Basin Creek area and 112 in
the Youngs Creek area (Personal Communication, James Cros‘s, Wiidlife
Bioli;gist, Montana Dept. of Fish, Wildlife and Parks). - | Y
By the firjst part'of July, most of the elk have left the valley
bottoms and moved to su_mmer ranges at higher elevations. In 1981 I.
entered the ﬁilderngss in mid-May. For several weeks-I observe_d elk
in th‘e valley bottom almost daily. Through June, sightings became
+ less frequent and by the end of June and thereafter I seldom saw elk
in the valley. |
' A current concern bf‘ Bob Marshall Wilderness managers is the
competition between elk and domestic stock for forage. As -pre\(ious‘ly
mentioned, much ‘of the rgcreational' grazing area is concentratyec} in

the lower valleys that form an important part of the elk winter and
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spring range. The effect of this recreational stodk use on wintering
elk is difficult to estimate but certainly the potential for

eompetition'exists.




METHODS

During the summers of 1980 and 1981, 42 stands were selected for
field sampling. Thgée stands were subjectiéely chosen during field
rgconnaissance‘to represent the range in the types of primary‘grazing
areas used by reéreational iivéstock. Ihe'number of stands chosen to
represen£ a fype of gfazing area waé”roughly.proportionél to the'
.amount and importance qf that type in tﬁe South Fork drainaée. Of the
42 stands chosen, 34 Qere locéted on alluvial landforms in fhe rivér
valleySAand eight Wefe on mountain'slqpes. After selécting-a sample
stand, its positidn Qas'located on a USGS topogfaphic map and the
legal location was recorded.

Yegetation

Within each stand selected for stﬁdy, é 25 m'(82 fﬁ) transect was
laid out using a chalkline and metallpins. .The position of the
transect'Within the stand was subjeé@ively chésen 80 as to be as
representatife as possible of the stand as a whole. An addifional
consideration in transeﬁt placement Qas that it be as ﬁniform as
possible in“botﬂ vegetation and soils; ‘When the_stand'under
consideration was on sloping ground, the transect line was placed
either entirely‘on_a'rise or entirely in a swale,

Sampling was accomplished by placing a 2 x. 5 dm (7.9 x 19.7 in)
frame-plot.aﬁ méter-infervals along the transect ;ine for a total of

25 plots per line.  Canopy eovéﬁage‘_of' each vascular plant species
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(excépt for trees) in the stand was estimated using the method

described by Daubenmire (1959). Coverage values for liﬁter, bare

.s0il, - surface rock (cobble size'éhd'lérger); and surface grével were

determined in the same manner.

Stand productiﬁity.was estimated from standing crob measurements.

.Standing crop was measured in both 1980 and 1981 on 19 of the 42

stands. The remaining 23 stands were measured in ohly one of the twg
years. Standing crop sampling was done:af the saﬁe time and using ghé
same 25 plots as the cover sampling., 1Ideally it wéuld have beeﬁ
desirable to schedule.these meaéurements‘at-the ﬁime of pgak stapding

crop but logistical limitations made this unfeasible,

Standihg crop of each vascular plant species was measured using

the biomass bartitioning method of Klapp (1929). This method is based
on dry weight proportions as estimated from fresh weight proportions
under field conditions (Mueller-Dombois. and Eilehbeﬁg 1974),

Initially, " the dry weight proportions of the major -life form

categories (graminoids, forbs and shrubs) were estimated as a S

percentage of the total standing crop in each plot. The relative
amounts of each species within-a life form category were ‘then
partitioned in the same manner, All of the current year's growth

within the plot was then clipped to ground level and weighed with a

100 x 1 gu (3.5 x .035 0z) spring séa;e; The.clippings from every,

fifth plot (i.e., 5 plots/stand) were sacked ‘and air;dnied'th a
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minimum of two months., These were then reweighed to provide a

correction factor for moisture content.

Plant species encountered in éach”plot were éither identified in .

the field with the aid of applicable keys or were assigned an

identification number until subsequently identified. A number of the

-indigenous plant species did not occur in'fhe stand analysis plots so.

an effort was made to collect and identify as much of the flora as

possible. $pecimens were pressed and dried in the field and later

verified by Alma Pléntenberg, Biology Department, Montana State

~

University.' Of the 186 species identified during the course of .this
study, 15Q were verified and afe represented by vouchef‘specimens on
file at the Spétted Bear Ranger District, Flathead National-quest.
Plant noﬁenclature foliqwé Hitchcock'and Cbonquist‘(1973h'
Site and Soils
Site data recordéd at eacﬁ sﬁaqd inclﬁded.slope, exposure
(aspect), gleVation and landform. The slope was measured with a
clinometer{,aspeqt was determined with a pbcket compass and é;evation
was determined froﬁ USGS topogfaphic méps.
Phys;cal_and deécriptive_characteristics of the soils occuriqg aﬁ

40 of the 42 study stands were determined through-field measuremenfs

and laboratory analyses. ‘A soil pit excavated to a depth of 65 cm (25 .

in) was centrally located within each of these stands. Observations

noted within the pit included depth of mollic epipedon (if present)
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and the general textural characteristics of thé profilg. A‘soi;
sample was collected from the upper 25xcm (10 in) of each pit. This
sample was'a;r-dfied and screened tp remove the éoarse fragmgnts
(particles greater'yhan 2 mm diam.). Pgrcehtage of coarse fragments
by weight was.then calculated for each sample. The .screened sample
was oven dried.at 100°C (212°F) for ?4 hours and then analyzed for
percentage of sand; silt ahd clay by the Bouyoucos (1939). hydrometer
method. | -

A coﬁposite §§il sample was collected from the upper 25 cm (10
in) éf_three additional pits within each stand. ThisAcomposite'sample
was made into a pgste with the additionhof distilled ﬁater and pH was
determined with a glass eledtrode pH meter."Organic mattef was
determined by ashing a 15 g.(.525 oz) subsample at 580°C (1076°F) for
18 hours. The difference in weight'following ashing was assumed to be
roughiy equal to the amount of orgénié matter in-the sampie.

Soil profilevdescriptions were recorded at eight of the sample
stands with the assistance of Albin Martinson, Fléthead Nationa1
Forest .Soil Scientist. These stands were selected to represent a
‘vériety of the plant communities studied.

Data Analysis §"'
'Végetation data were-subjectgd to cdmputer analySes'using
ordination and clusgér analysis.techniquésuto:aésist in the grouping

of stands. Cluster énél&sis procedﬁrés followed'the linkage method
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described by Sékal and Sneath (1963). This method uses a product-:
‘moment correlation coefficient to deﬁermine similarityyéf stands;

A twé diménsional qrdinatibn pf étandslﬁgs obtainéd using'a
similarity ordination program. This programqfollows the methodﬁ
described by Swan et.al. (1969) and uses Sorensen's (1948) indexzfo
determine similarity of stands. Althoﬁgh a thrée dimensional
. ordination was constructed, it was apparent.that.a méjority of the
intercommunity compositional variation was satisfaetorily deécfibed

with the stand arrangement along the primary and secondary axes.




RESULTS AND DISCUSSION
Essul&s.gi.&ns.glusgsn.Analxs;s

The fesults of the cluster analysis are illustrated by ths
dendrograms presented in Figures ﬁ and 5. Thsse dendrograms were
developed using spscies canopy coverage values (Figure 3) and percent
composition by,ﬁeight:values (Figure 5). Values frsm each of the 130
species encountered in the stand analysis. plots were used to pnoduse'

the dendrograms. |
As one might.expect, the den&rograms develobed from the_cbverage
vslues and composition by weight values showed very similar results.
Both of these dendrograms distinguish five major groupings of stands
(clusters A-~E).. Oﬁe residual stand, stand 12, shows vsry.iitt;s '
similarity with the other stands, and thefefore remains unslusteres.
All stands were consistant as to affiliation'with a major qiustsr.
group except stands 25, 30, 33 and 41 which oscillated between
clusters A and B. Severai stsnds; aithough consistant as to:
affiliation with a group, clustered with the;r'respective groups at
much lower levels of similarity than the "cofe" stands. .Examples of
this are stands 28, 31 and 13 (cluster E). These outlier stands can
probably best be considered as subgroups of the prlmary stand group. .
| An effectlve way of determining which spe01es contrlbute most to .
the definition of cluster groups and therefore to the major’ communlty
types is to rearrange both spe01es and stands in the constructlon of

an association table. In Table 4, the species are arranged along the
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Figure 4. Dendrogram derived from cluster analysis of 42 stands using

species coverage values.,

figure indicates level of similarity.

The scale at the right of the
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Figure 5. Dendrogram derived from cluster analysis of 42 stands using
species composition by weight values. The scale at the
right of the figure indicates level of similarity.
















































































































































































































