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Pierce, John R. M.A., March 1982 Botany

A Floristic Study of the Big Hole National Battlefield (265 pp-)

Director: Kathleen M. Peterson

In 1963 the Big Hole National Battlefield was set aside to
commemorate the Battle between the Non-Treaty Nez Perce and the
Seventh Infantry. Because the Management of the Battlefield was
interested in preserving the 1877 character of the vegetation at
the site, this study was undertaken and its objectives included:
a) an inventory of all the vascular plant species; b)
determination of the nature of the vegetation at the time of . the
battle; and c) suggested management plan for the vegetation.

A total of 336 plants were collected from all noncultivated
communities on the Battlefield. Of these 34 were exotic, 77
resulted in county records, and one resulted in a state record.
Thirteen permanent plots were placed on the Battlefield to
determine the present distribution of vegetation and permit future
observations of these distributions. Utilizing the information
from these plots, habitat types were assigned where appropriate,
and a similarity matrix was constructed. To determine the
character of the vegetation in 1877, the following sources were
used: archival photographs, aerial photographs, past surveys,
historical accounts, personal interviews, and field observations.
These sources indicated that there was probably less sagebrush on
the bench, and the gulch had no trees. On the floodplain the
willow community may have been smaller and had little or no dead
wood; there may have been a little more Pinus contorta and no
Populus tremuloides, and 1little could be determined about the
nature of the graminoid community except that there were probably
no exotics. On the mountain slope the steppe probably did not have
as much sagebrush, and the forest consisted of P, contorta with
Pseudotsuga menziesii on the periphery. Regarding community
dynamics, the willow community may have increased slightly in size,
and the forest has increased its dominance of the mountain slope by
58 percent. To form a management plan, it was necessary to
determine why these communities may have changed; thus, searches
were made for edaphic changes and for fire-scarred trees. Trees
invading the gulch can be related to soil disturbance. Twelve
fire-scarred trees were sampled for the forest, floodplain, and
steppe. Scarred trees from the forest indicated an average fire
interval of 36 years between the years 1738 and 1932. A tree on
the steppe displayed what may have been an eight-year average fire
interval in the 1700's, and two scarred trees on the floodplain
indicated that fires may have occurred in 1858 and 1861.

Management recommendations include 1) prevent new exotic species
from being introduced, 2) burn the bench, floodplain, and steppe
every 8 to 37 years, and 3) in the forest, remove trees or burn
approximately every 37 years, or a combination of both.

i1
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CHAPTER I

INTRODUCTION

In 1877 the Nez Perce, led by Chief Looking Glass and Chief Joseph,
left the Wallowa Valley of northeastern Oregon due to conflicts with the
Seventh Infantry. The Seventh Infantry had been mobilized because this
faction of the Nez Perce tribe had not signed nor conformed to the
treaty of 1863. The route the Nez Perce took was through southwestern
Montana, Yellowstone Park, then north through central Montana. Many
skirmishes occurred along the way, and one of these took place in the
Big Hole Valley. The Big Hole Battlefield is located at the juncture of
Trail and Ruby Creeks which form the North Fork of the Big Hole River.
In 1963 the area was designated as a National Battlefield to commemorate

the flight of the Nez Perce and the battle that occurred there.

In 1973 Don Despain, a research biologist from Yellowstone National
Park, wrote a memorandum after he had visited the area. In this
memorandum Despain stated that the Battlefield embraced three 1land

forms: a) bench, b) floodplain, and c¢) mountain slope.

Despain (1973) characterized the benchland as rather diverse.
Areas that possessed gentle slopes had fairly deep soil that was
primarily covered by a dense grassland, while the steeper slopes had

shallower soils which supported a more dispersed grassland.
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The floodplain, through which the North Fork of the Big Hole River
flows, 1is situated between the bench and the mountain slope. This area
is relatively flat, but since the water table is near the soil surface,
small elevational changes greatly alter the moisture content of the

soil. This in turn causes a great diversity of plant communities.

The two major communities found by Despain were grassland and
willow bottom. The grassland was described as an abandoned irrigated
hay meadow. Despain characterized the area as formerly having a shrubby
cinquefoil-Idaho fescue shrubland type, but this association was no
longer present because the area was being kept more moist than normal
due to seepage from irrigation ditches on the bench. The moister
regions of the battlefield were designated as an aquatic sedge type.
Despain noted that the willow community occupied the recently abandoned

river channels.

With regard to the mountain slope, Despain characterized the area
as a combination of sagebrush-bluebunch wheatgrass steppe and forest
consisting of lodge pole pine and Douglas fir. He also stated that the

forest was invading the steppe.

Despain mentioned that more work needed to be done, especialiy on
the bench and floodplain. He also suggested that a better description
of the various communities was needed, and a plant 1list should be

compiled.
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In 1978 the superintendent of the Battlefield, Mr. Alfred
Schulmeyer, in cooperation with the Cooperative Parks Research Program
solicited research proposals to study the floristic and faunistic
components of the Battlefield. A proposal submitted by the Botany
Department at the University of Montana was not funded, yet Mr.
Schulmeyer (per. comm. 1979) still expressed interest in a baseline
inventory of the flora but could ofter little funding. Mr. Schulmeyer
wished to see the following areas investigated: a) determination of the
vegetation in 1877 Qhen the battle occurred, b) an inventory of plant
species, both native and exotic, and c) formation of a management plan
to return to and retain the 1877 vegetational composition of the

Battlefield.

Thus, the primary objectives of my study included: a) inventory
all the vascular plant species within the various plant communities
found on the Battlefield, b) determine as accurately as possible the
nature of the vegetation at the time of the battle, and c) suggest a
possible management plan for the vegetation of the Battlefield. These
objectives were achieved by the complete inventory of all vascular
plants, the analysis of the various major plant communities, and

elucidation of the factors that may have influenced community dynamics.



CHAPTER I

HISTORY

The history of the Battlefield is of considerable importance to
this study, for one of the objectives was to determine the condition of
the vegetation in 1877 when the battle occurred. Since no photographs
were taken, one must analyze more indirect historical data, e.g.
written and oral accounts, concerning the area. These historical
accounts could yield a generalized description of the vegetation in 187/

and describe the various kinds of ‘disturbances that potentially could

have altered vegetational patterns of the area.

The Big Hole Valley first received historical. mention 1in the
journals of Lewis and Clark. When Captain Clark journeyed down Trail
Creek in 1806, he noted that the timber was small and destroyed by fire
in many places and that the valley was pocked with a large number of
holes made by a burrowing squirrel. He also noticed old buffalo paths
and some buffalo skulls. Upon reaching the valley, Sacajawea described
it as a great resort of the Shoshonees, where they came to obtain camas
roots (Camassia spp.), buffalo cows, and beaver. Captain Clark also
stated that "the soil is exceedingly fertile and well supplied with

esculent plants." He also noted the immense quantities of beaver in the

valley (Biddle 1962).

After Captain Clark, the valley received few other outside visitors

unti1l the 1820's when trappers employed by the Hudson''s Bay Company and

4
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several other lesser known companies began harvesting beaver and other
fur-bearing animals. This activity continued until the fur business

went into a general decline in the late 1840's (Toole 1959).

After the demise of the fur trade there was little activity in the
valley wuntil 1877 when the band of Nez Perce Indians became engaged in
battle with the Seventh Infantry. The Nez Perce had always regarded the
land between the Cascade and Bitterroot Mountains as their tradiﬁional
homeland (Phillips 1962). They were highly respected by other tribes as
warriors, stock breeders, -and craftsmen (Spinden 1908). In 1855, the
United States Government negotiated a treaty with the Nez Perce, setting
aside 5,060 square miles within their ancestral land as a reservation
(Kappler 1904). However, the discovery of gold and the arrival of new
settlers forced the negotiation of a new treaty in 1863 (McWhorter
1952). This treaty severely reduced the size of the reservation to only
one-fourth its original size (Kappler 1904). Those Indians who claimed
land outside the new reservation refused to sign the treaty and became
known as the Non-Treaty Nez Perce {(McWhorter 1952). These tribal
members continued to roam at will until the spring of 187/, when General
Howard was ordered to enforce the new treaty. These eftorts led to war
and a 1,700 mile exodus of the Non-~Treaty Nez Perce from northeastern
Oregon to north-central Montana. The Battle of the Big Hole was just

one ot the many engagements along this route of exodus (McWhorter 1952).

The Nez Perce had a traditional campsite in the Big Hole Valley
which they used when traveling to the high plains to hunt buftalo. They

called this place Is-koom—-tsi-la~1lih or '"many calves", for it was a
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renowned buffalo grazing area where the buffalo cows left their calves
concealed in the grass and willows in great numbers. Here the Nez Perce
could obtain such necessities as tepee poles, fish, game, and camas
roots for the continued trip to the east. It was to replenish their

supplies once again that .made them camp at this location (McWhorter

1952).

On the night of August 8, 1877, General Gibbon and his men advanced
along the mountain slbpe to the steppe on the south side of a point of
timbexr (Figure 1.3). From that location they could observe the Nez
Perce camp of 89 tepees in a large meadow on the other side of the river
(Figure 1.4). On the morning of August 9, 163 infantry and 33
volunteers advanced on the Indian Camp which contained approximately 800
Nez Perce, 125 of which were warriors. The troops caught the Nez Perce
by surprise and soon occupied their camp. However, the Indians
counterattacked and drove the invading force from their camp on the
floodplain to a forested area on the mountain slope. This action was
not accomplished without considerable 1loss of 1lifte on both sides
(Shields 1889). The forested area to which the infantry retreated was
in a point of timber at the mouth of a gulch on Battle Mountain. This
area 1is known today as the Siege Area and corresponds to the area of
Figure 1.3. Gibbon and his men were pinned down in this area until the
Indians retreated. While the siege was in progress a mountain howitzer
escorted by six men arrived on the south slope of Battle Mountain. The
Nez Perce were able to capture the piece along with about 2,000 rounds

of small-arms ammunition. The siege lasted until the next day, August
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10, when the Nez Perce decided to retreat (Shields 1889). From the
Battlefield the Nez Perce traveled south into Yellowstone Park and from
there they went north. When they thought they had crossed the Canadian
Border they stopped in some rolling hills known as the Bear Paw
Mountains. They had not crossed the border, however, and were defeated

by General Miles on October 5, 1877 (McWhorter 1952).
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Figure 1. Field of the Big Hole Battlefield

1. Trail along which the troops were stationed waiting for
daylight. 2. Large fir trees in which an Indian sharpshooter
was concealed. 3. Point of timber in which General Gibbon
fortified. 4. The Indian village consisting of 86 lodges and
about 125 warriors. From an original pencil sketch by
Granville Stuart, May 11, 1878. From the Montana Historical

Society, Helena, Montana.

Domestic grazing animals were introduced in to the Big Hole Valley
in the early 1880's (Noyes 1966). Actual settlement of the present

Battlefield not claimed by the Government in the late 1800's probably
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started in the 1890's (Beaverhead County Records Office). There was
some difficulty, however, in obtaining a claim to the land at this time.
In order to obtain a land patent under the homestead Act of 1862, the
area had to be surveyed. Land claims in the vicinity of the Big Hole
Battlefield could not be filed wuntil 1917, when the 1915 survey was
approved. Land could be claimed also under the Mining Act of 1886 as
long as a mineral of value could be extracted. The Battlefield,
however, lacked any extractable minerals. Finally, an individual could
claim 640 acres of land under the Desert Land Act of 1877 so long as
that land was irrigated within three years of the claim (Schulmeyer
1973). By the time the 1915 survey of the Battlefield was taken, three
irriga;ion ditches drawing water from Trail and Ruby Creeks had been

constructed by unknown persomns.

Today the valley is used for cattle and hay production. Demand for
water has increased, but the supply has not. In 1978 the Montana
Department of Natural Resources and Conservation proposed that several
of the mountain streams which drain into the Big Hole Valley be dammed.
Water from spring runoff would be stored in these reservoirs for release
during the summer when stream flow 1is normally inadequate. Two
reservoirs on Trail Creek would have an influence on the North Fork of
the Big Hole River, which flows through the Battlefield. The two sites
were designated Thin Man and Fat Man and were projected to contain
11,929 and 14,320 acre feet of water, respectively. To date
construqtion on the projects has not begun, and there has been no

indication when or if it ever will.
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The land within the present Battlefield has had a complex
administrative history (Schulmeyer 1973). As previously mentioned, the
Big Hole Valley was unsurveyed public domain under the legislative
control of Congress when the battle occurred in 1877. 1In 1883, the
Secretary of war authorized the creation of a military reserve and the
installation of a granite monument on the site to honor the soldiers who
had died there. At the beginning of the twentieth century, the War
Department administrators of the Battlefield became alarmed that the
Battlefield could be claimed under the Desert Land Act of 1877.

Accordingly, the land was withdrawn from entry before claims could be

filed.

In 1906 the United States Forest Service was established, and the
Big Hole Forest Reserve was created. The name of the reserve was
changed to the Beaverhead National Forest shortly thereafter. The only
area within the present Battlefield boundaries that was included under
the initial National Forest designation was a five acre parcel of land
including the Siege Area with its monument and a portion of the battle
area (Figure 2). In order to protect the area, the Forest Service
created a 1ll5-acre Gibbons Battlefield Administrative Site (Figure 2)
and constructed a ranger station and casin in the ravine above the Siege
Area. In 1909 a caretaker's house, barn, and latrines were constructed.
Then in 1910 a five acre parcel was designated the Big Hole Battlefield
National Monument in accordance with the Antiquities Act of 1906 and
became an administrative unit of thg War Department. The Forest

Service, however, still retained the Administrative Site, but did change
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its name to the Big Hole Battlefield National Monument. When the 1915
survey was approved in 1917, 200 acres were set aside for the Monument,

although the plat only indicated a five acre parcel.

In 1933, the five acres were transferred to the National Park
Service by Executive Order; however, management funds were not
available. Even though the Park Service now managed the area, the
Forest Service continued to be criticized for not maintaining the site.
When some funds were made available in 1938, a summer employee was
hired, and only a few repairs were made. A year later, in June, the
remaining 195 acres were transferred from the Forest Service to the Park
Service by Presidential proclamation. For the first time, the 200-acre

Monument was under the control of a single federal agency.

In 1963 another major change occurred when the name of the Monument
was changed to the Big Hole National Battlefield, and the boundaries
were increased to include 655.6 acres (Figure 2). This acreage was
transferred from the adjoining Beaverhead National Forest and purchased
from private holdings. The latter included the Indian Camp Site and the
future sites for the visitor center and employee housing on the bench

land.
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Figure 2

Past boundaries of the Battletield: a) five acre Military Reserve
prior to about 1906; b) 115 acre Gibbons Battlefield Administrative
Site from about 1906 to 1917; c) 200 acre Big Hole National Monument

trom 1917 to 1963 and d) 655.6 acre Big Hole National Battlefield from
1963 to present,
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CHAPTER II1

DESCRIPTION OF THE SITE

The Big Hole National Battlefield is situated in the westernmost
portion of the Big Hole Valley of western Montana. This large montane
valley is bounded by the Anaconda-Pintlar Range to the northwest, the
Pioneer Range to the east, and the Beaverhead Range to the southwest.
Draining the valley is the Big Hole River which.is an upper tributary of
the Jefferson River. A gravel alluvium which is as deep as 16,000 feet
(Fields per. comm. 1981) has partially filled the valley. The
location of the Battlefield is ten miles to the west of Wisdom, Montana
on State Highway 43 (Figure 3). Near the southern boundary of the
Battlefield, Trail and Ruby Creeks join to form the North Fork of the
Big Hole River. While most of the Battlefield lies within Section 24 of
Township Two South, Range 17 West of the Principal Meridian, Montana,

the other portions are in Sections 13, 23, and 25.

The Big Hole Valley was known by the local Indian tribes asl the
land of the big snows (Paddock 1970). Even today the valley is
considered to be unpleasant during winter. The number of frost free
days at Wisdom, Montana is only 30 (Cordell 1971). A weather station
has been in place at the Battlefield for ten years and monthly

precipitation and temperature data from it are presented in Table 1.

Despain (1973) recognized three major land forms within the

Battlefield: a) mountain slope, b) floodplain, and c) benchland

13
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Figure 3

Map ot southwestern Montana showing the location of the Big Hole

' National Battletield.
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Table 1

Monthly tewperature and precipitation readings over a ten-year
period from 1972 to 1981.

Temprerature Frecipitation

in deorees [, in \inches
Month Minimum Maximum llean Mean
January 3.0 25.0 14.0 1.66
February 5.38 32.69 19.04 1.55
Farch 10. 54 38.64 24 .59 .95
April 20.99 nG.12 33.56 .36
May 28.80 55.39 L2.10 2.01
June 4.9 67.1 51.0 1.93
July Lo.0 77.1 58.0 1,42
August 37.0 24,0 55.1 1.32
September 28.1 54.9 b6.5 1.20
October 22.1 53.5 37.6 .82
Novemter 12.2 35.7 23.7 1.33
December 5.9 28.13 17.6 1.59

Mean 20.83 50.983 35.24 Total 15.64

(Figure 4). The percentage of the Battlefield occupied be each 1land

form is 42, 34, 23, for mountain slope, floodplain, and benchland,

respectively.

The mountain slope is on the southeast face of Battle Mountain of
the Anaconda-Pintlar Range. The portion of the mountain slope within
the Battlefield is composed primarily of Tertiary undifferentiated rocks
(Ross et al. 1955). A large ravine divides the mountain slope into two
portions. Through this ravine runs a small spring-fed stream which
drains into the North Fork of the Big Hole River. That portion of the

slope to the south of the ravine has an elevational range of 6,180 to
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Figure 4

The difterent landforms within the Battlefield: a) fmountain slope,

b) floodplain, and c) bench.
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6,610 feet and a general slope of 30 percent. The northern portion of
the mountain slope has an elevation range of 6,170 to 6,900 feet and a

general slope of 40 percent.

Several types of disturbance can be identified on the mountain
slope. An abandoned irrigation ditch and the remains of the old Park to
Park Highway (Yellowstone to Glacier) are conspicuous on the southern
portion of the slope. Within the ravine, the locations of the old
ranger station and visitor center are still visible. The old access
road and a portion of the parking lot for this area are still used
occasionally by park personnel. Numerous rotten stumps indicate that
logging has occurred in portions of the forest, and grazing by domestic

stock has occurred on all portions of the mountain slope.

Three primary vegetation types, forest, forest ravine, and
sagebrush steppe, are found on the slope (Figure 5). The forest portion

of the slope is a Pseudotsuga menziesii / Calamagrostis rubescens

habitat type, with a Calamagrostis rubescens phase (Pfister et al.

1977). The forested part comprises about 75 percent of the mountain

slope and can be characterized as an uneven—aged stand of Pseudotsuga

menziesii (Mirbel) Franco. (Douglas fir), Pinus contorta Dougl.

(lodgepole pine), Pinus albicaulis Engelm. (white bark pine), with a

small population of Pinus ponderosa Dougl. (ponderosa pine). In

association with the forest is a ravine which has a spring fed stream
flowing through it. Many of the plant species found here are typical of
the floodplain. This constitutes three percent of the mountain slope.

Situated on the more exposed sites, the sagebrush steppe covers 25



Figure 5

Vegetation types of the mountain slope; a) forest, b) forest

ravine, and c) sagebrush steppe.
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percent of the mountain slope. The habitat type of this area is

Artemisia tridentata / Festuca idahoensis (Mueggler and Stewart 1980);

however, the percent cover contributed by the Artemisia tridentata Nutt.
tends to decrease with an increase in elevation. Numerous young Douglas
fir and lodgepole pine trees also can be found in this community as well

as several Populus tremuloides Michx. (quaking aspen) groves.

Meandering through the center of the Battlefield in a northeasterly
direction is the North Fork of the Big Hole River with its associated
floodplain which drops only about 20 feet in elevation in a little over
a mile. The surface of the floodplain is composed of a silt loam which
varies in thickness (Despain 1973). Beneath the soil 1is a gravel
alluvium (Ross et al. 1955). The water table in this area is very
close to the surface, and the unevenness of the surface allows a variety

of plant communities to exist in relation to changes in soil moisture.

This portion of the Battlefield also has been disturbed in places.
In fact, disturbance still is occurring. Passing through the southern
portion of the floodplain is the old Park to Park Highway (Figure 6). a
portion of this road is now used as a footpath, and the rest has been
converted into a parking lot. Acting as a dike, the road forces surface
water on the west side of the road into the main river .channel. The
water table, however, is actually higher on the east side of the road
due to the dam building activity of the beaver. 1In 1980 there was no
beaver activity on the west side of the road; however, a dam was
constructed in the fall of 198l1. Another small road proceeds east from

the old rahger station and stops at the river. The only traces of the
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Figure 6

Approximate areas covered by the willow and graminoid communities

of the tloodplain.
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road now are some overgrown ruts. To the south of the present parking
lot are the remains of an o0ld irrigation aqueduct in the form of
concrete footings and pieces of metal. No trace remains of a blacksmith

shop which was to the north of the parking lot.

Agriculturally, the floodplain has been used as an irrigated hay
meadow and was grazed by domestic stock as late as 1972 (Schulmeyer per.
comm. 1980). There is, however, still a form of disturbance occurring
on the floodplain. Water seeping from the lowermost irrigation ditch
located on the bench is causing a portion of the floodplain to be

moister than normal.

Willow, graminoid, and aquatic are the three primary communities
found in' the floodplain (Figure 6). The willow community comprises
about 48 percent. No habitat type exists for willow communities. The
graminoid community occupies -about 49 percent of the floodplain. The

habitat type is probably Deschampsia caespitosa / Carex spp. (Mueggler

and Stewart 1980), but the species composition within this type is
highly variable. This area was only tentatively habitat typed because
of the high proportion of exotic species #nd the presence of excess
water from irrigation ditches on the bench. No habitat classitication
has been devised for the aquatic habitat associated with the river and
numerous beaver ponds. This community comprises about three percent of

the floodplain and was too small to place on the map.
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The bench land is situated on the eroded face of a Pleistocene
alluvial terrace (Alden 1953). The aspect is primarily northwest with a
slope ranging from zero to ten percent and elevation ranging from 6,170
to 6,340 feet. Soils are variable in depth and appear to be a sandy
clhy loam. One small ravine running primarily in a northerly direction

dissects the bench.

More disturbance has occurred on the bench than on any other
portion of the Battlefield. Road building has been a major contributor
to this disturbance. The old Park to Park Highway is still visible, and
the National Park Service has constructed several new roads. The
construction of the visitor center and housing for the employees has
been another contributor. 1In addition to the disturbance caused by this
construction, the topsoil was removed from various areas on the bench
for fill and landscaping. Disturbance caused by the construction of the
sewage system with its associated pipeline, settling ponds, and drain
field was compounded further when these areas were seeded with a mixture
of exotic grasses in 1979. Four irrigation ditches are located on the
bench, and three of these still transport water. These ditches, when in
use, lose water to the lower lying areas, thus influencing the plant
communities found there. Overflow from some of these ditches has eroded
the sides of the ravine and deposited gravel in the bottom and on the
floodplain. Overflow water at times still flows through the ravine. As
with other areas of the of the Battlefield, past grazing by domestic

stock also has influenced plant communities found here.
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The bench has two primary communities, grassland and shrubland
(Figure 7). The grassland comprises 60 percent of the bench and is a

Festuca idahoensis / Agropyron spicatum habitat type (Mueggler and

Stewart 1980). The shrubland composes about 23 percent of the bench Qnd

is an Artemisia tridentata / Festuca idahoensis habitat type (Mueggler

and Stewart 1980).



Figure 7

Approximate areas covered by the grassland and sagebrush
communities on the bench. This does not include disturbed areas which

are occupiled by exotic vegetation.






CHAPTER 1V

MATERIALS AND METHODS

Field collections and observations at the Battlefield were made
bimonthly from April to September of 1980 and on two occasions in 1981.
The field work was designed to achieve the following three primary
objectives: a) a complete inventory of all of the vascular plants; b)
an analysis of the major plant communities; and c) an analysis of the
phytosociological factors that may have influenced the dynamic

relationships among these major communities.

A. Inventory of the Vascular Plants:

Representatives of all the major plant species found at the
Battlefield were collected and pressed in duplicate. One set was placed
in the University of Montana Herbarium (MONTU) and the other at the
Battlefield. Plants were identitied wusing Hitchcock and Cronquist
(1973), Booth and Wright (1966), and Booth (1972) and species lists were

compiled for each major plant community.

B. Sampling of Plant Communities:

Although the Battlefield comprises many diverse plant communities,
a system of permanent plots was devised which was considered to be
applicable to most them (Lydn and Stickney, per. comm. 1980). By

utilizing these plots, the vegetational composition of the relatively

30
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undisturbed areas of the Battlefield was described, and the assessment
of future compositional changes could be made. Plant communities
growing on greatly disturbed sites were avoided since the habitat
classitication used was not designed for disturbed communities (Mueggler
and Stewart 1980). Three types of plots were used in this study: a) a
five-meter-square-plot, b) a variable plot, and c¢) ten halt-meter-square
plots nested in the five-meter-square and variable plots (Figure 8).

7 L

/

lower
right
/L C '
// pipe
Figure 8
Three portions of the Lyon—-Stickney plot. A.

five-meter-square plot; B. variable plot; and C. ten
half-meter-square plots placed at predetermined intervals
within the five-meter-square and variable plots.
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The five-meter-square plot was used exclusively to inventory woody
plants 0.5 m or more in height, provided that at least ten individuals
were within the plot. If the five-meter-square plot did not include the
necessary number of woody species, the length 6f the plot was extended
until it contained at least ten individuals. These variable plots
ranged in area from 4.5 to 45.5 square meters. Shrus cover was
determined within these plots by measuring the mean width of the canopy
for each shrub even thoughisome individuals had overlapping canopies.
For the trees, the trunk diameter at breast height (d.b.h.) was

recorded. Canopy coverage of the trees was not measured.

The half-meter-square plots were used to sample the herbaceous
plants as well as those woody plants which did not exceed 0.5 m in
height. Sampling within these plots was done by obtaining percent cover
and then assigning cover classes according to Pfister et al. (197/).
These classes included the following designations: t = 0-1%, 1 = 1-5%,
2 = 5-25%, 3 = 25-50%, 4 = 50-75%, 5 = 75-95%, and 6 = 95-100X. To
position these plots, a meter tape was placed on one side of the larger
plot between the two corner pins. The half-meter-square plots were then
positioned along this tape at predetermined interv#ls (Figure 8). The

position of these plots was noted for relocation.

This particular combination of plots was not applicable to all of
the communities sampled. Special sampling procedures were required for

the Artemisia tridentata (sagebrush) communities where plants were often

less than 0.5 m in height. This meant that many plants would not be

considered in the five-meter-square plot, and at the same time, they
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would be too small for the larger plot. Thus, all sagebrush plants in
the five-meter-square plot were treated as though they were at least 0.5

m tall.

During the summer of 1980 thirteen permanent plots were placed on
the three major land forms found at the Battlefield (Figure 9). These
plots were in the major vegetation types, with one plot per t&pe. A
photograph of each plot was taken for a visual impression of the
community composition. Of the thirteen plots, three contained variable
plots. All of the plots were placed in areas which could be easily
relocated using a 1972 United States Forest Service aerial photograph.
One corner of each plot was referenced to a permanent object, if
possible, for ease of relocation. The outside corners of the
five-meter-square and variable plots were permanently marked with a
seventeen—inch piece of half-inch P.V.C. pipe containing a ten-inch
spike. One plot on the floodplain was marked only with ten-inch spikes,
since it was located in a very conspicuous area. The top of each of
these markers was driven to within one decimeter of the ground surface
so as to render them inconspicuous to park visitors. All plots were

reexamined during the first week of July, 198l.

Utilizing data gathered from the first thirteen plots, a habitat
classitication for each of the different communities was attempted
according to the criteria of Mueggler and Stewart (1980), and Pfister et
al. (1977). These data also were used to construct a cluster analysis
and dissimilarity matrix. Both the analysis and matrix were prepared by

a computer program utilizing the percent cover. This program converted
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- Figure 9

Location of the permanent plots on the Big lole National

Battlefield. Actual orientation of the plots 18 shown.
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~ the cover data to the cover classes of Pfister et al. (1977). The
formula for the cluster analysis and dissimilarity matrix was 200W/A+B,
where A is the sum of the values from one stand, B is the sum of the
values from the other, and W was derived by taking the lower value of
each species and summing them (Bray and Curtis 1957). The data obtained
from the cluster analysis was then used to construct a dendrogram. The
cluster analysis was used to quantify data and show the relatedness of

the different plots (Barbour et al. 1980).

C. Synecology:

One of the objectives of the field work was to determine if any
particular plant community was possibly >invading another. Three
different pairs of communities were investigated: a) sagebrush and

grassland, b) willow and graminoid, and c¢) forest and steppe.

Archival photographs were used to determine the interrelationships
among the members ‘of the three pairs of communities. Fifteen
photographs and one drawing were obtained from the University of
Montana, Washington State University, the Big Hole National Battlefield,
the United States National Archives, and the Montana State Historical
Society. The oldest photograph was taken in about 1910, and the drawing
was made in 1878. Fach area depicted in an archival photograph or
drawing was rephotographed using a 4 by 5 Speed Graphic Camera. All of

the photographs and the drawing were standardized to a 5 by 7 format.
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Aerial photographs for the years 1936, 1960, and 1972 were obtained
from the United States Forest Service. A 1981 photograph became
available in Fall, 1981 and was obtained from the Agricultural
Stabilization and Conservation Service. Because the 1981 photograph was
not available for field work, the 1972 bhotograph was used to map the
location of plots. These locations were then transferred to the 198l
photograph when it became available. The 1936, 1960, 1972, and 198l
aerial photographs were studied to detérmine if any compositional
changes had taken place in the willow and graminoid communities on the
floodplain and the forest and steppe on the mountain slope. The 1936
and 1972 photographs were of special interest in regard to the willow
and graminoid communities on the floodplain. A line was drawn between
two well-defined widely spaced land marks on the two photographs. The
line which resulted extended over the entire 1length of the willow
community. Twenty 1.33 acre plots were placed along this 1line at 240
foot intervals. The size of the plots was determined by two permanent
objects seen in both photographs which were 240 feet apart. On each
photograph the same area could be observed within these plots, and there
were no shrubs on the floo?plain that could be misinterpreted as
willows. The only plants that might be confused with them are coniters,
but these trees could be identitied by observing their shadows, or by
viewing the photographs with a stereoscope. To determine it a change
had taken place, a paired sample test (Wonnacott and Wonnacott 197/) was
used. This method greatly reduced the variation in sampling. For the

'"The 1981 photograph was not used since the willows were not
delineated from the surrounding vegetation,
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mountain slope, only changes in the forest boundary were observed.

" A search was made for past descriptions of the vegetation of the
Battlefield in the University of Montana Library and at the Big Hole
Battlefield. The McWhorter papers at Washington State University in
Pullman, Washington also.were examined (Ault 1959). These papers were
given to Washington State University by Lucas Mcwhorter and included alli
the material he collected in writing several books on the Nez Perce

Indians.

'Verbal descriptions of past surveys were found to be useful. Both
the section and subdivision lines of-‘the 1915 survey by the United
States General Surveyor's Office were used since they provided
descriptions of the vegetation encountered by the surveyor. The
descriptions made by the surveyor in 1939 were then compared with the
1981 aerial photograph, and the approximate area also was observed on
the Battlefield. The 1939 survey by the Department of the Interior was
also useful as was a survey done in 1909. The 1909 survey,

unfortunately, contained no descriptions of the vegetation.

Attempts were made to locate long-term residents of the Battlefield
area in an effort to obtain firsthand information about vegetational
changes. To locate these people, letters were sent to the editors of
two newspapers circulated in the area. Unfortunately, these inquiries
brought no response. Indeed, only Mr. Robert Scollick, a ranch hand at

the Mark Clemoe Ranch provided any assistance.
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To obtain a better understanding of changes in the forest, plots of
trees on the Battlefield were sampled by increment boring to determine
the age of the various portions of the forest and rate of growth. The
growth rate was determined by dividing the circumference by the age.
Eight transect lines were placed in the forested areas at 30 m contour
intervals (Figure 10). At approximately every 50 m along these transect
lines, trees were bored as determined by species and size class. For
each of the species theifollowing size classes were used: less than
four inchéa, four to twelve inches, and. more than twelve inches in
diameter at breast height (d.b.h.). The position of each plot was
marked on the 1972 United States Forest Service aerial photograph.
Understory vegetation, the presence of down and rotten logs, and the

number of fire scars on the trees also were recorded.

The fire history was determined by using the method of Arno and
Sneck (1977), which required cutting cross sections of tree trunks near
ground level. This study was conducted when the trees were aged in the
forest. If a plot contained a higﬁ proportion of trees with fire scars,
the tree with the greatest number of fire scars was sampled. A total of
ten trees 1in the forest were sampled for their fire histbry, and their
locations are shown in Figure 1l1. Fire scarred trees also were located
on the sagebrush steppe and floodplain, but all of these trees
unfortunately were dead. Four trees showing conspicuous fire scars were

sampled from these areas.
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Figure 10

Location of the 145 forest plots on the mountain slope.
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Figure 11

Location of scarred trees sampled for fire history on the
Battlefield. The number below each triangle designates the number of

trees sampled at each location.
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CHAPTER V

RESULTS AND DISCUSSION

I Inventory of the Vasculax Plants:

Within the 655.6 acrés,of the Big Hole National Battlefield are 336
species of vascular plants representing 51 families. A list of these
species appears. in Appendix A. All of these species have been
collected, pressed, and mounted except for Erodium cicutarium (L.)
L'Her. which was encountered only as a single individual and Trisetum

wolfii Vasey, Luzula campestris, and Carex praticola Rydb. which were

in Plot 11, but were unfortunately overlooked in the inventory.

Items of particular interest within the inventory are: a)
distinctive locations on the Battlefield where each species was
observed, b) county and state records, c) non endemic species, d) native

species, and e) a hybrid population.

The major regions of the Battlefield delineated in this part of the
study . axre as follows: a) bench, b) floodplain, c) fo?est, d) forest
ravine, and e) steppe. The last three regions are confined to the
slopes of Battle Mountain. Plants growing in disturbed areas were
~designated in Appendix A. Disturbed areas were found within all of the

previously mentioned areas. Ecotonal areas were not sampled because of

their transitional nature.

44
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Seventy-seven county records resulted from the inventory. This may
be due to the lack of any previous systematic collecting having taken
place in the county except for Dorn (1968). These records were
determined by consulting Booth and Wright (1966), Hahn (1973), the Plant
Information Network, and by examining specimens in the University of
Montana Herbarium (MONTU). Within the 1list of county records, six

species are considered of special interest and are discussed below.

On the bench by the sewage treatment plant, a single specimen each
of Abies grandis (Dougl.) Lindl. and Picea engelmannii Parry were
found. Both species were growing in a disturbed area and appear ‘to be
less than 20 years old. There 1is no seed source in the immediate
vicinity, and according t6 Superintendent Schulmeyer (per. comm.
198u), these trees had not been planted at that location. On a moist
embankment adjacent to the road leading to the trail system parking lot,
Polygonum polygaloides Meisn. was collected. This plant is not
commonly encountered in Montana but is found in Oregon and Washington in
meadowland and vernal pools (Hitchcock and Cronquist 1976). On the

floodplain Callitriche anceps Fern., an aquatic, was collected. Neither

the Plant Information Network nor Booth and Wright (1966), reported this
plant for Montana; thus, its oécurrence at the Battlefield would be a
state record. Two specimens of this species were 1located in the
University of Montana Herbarium, however. One specimen was collected in

the Anaconda-Pintlar Range, and the other is from the West Fork of the

Bitterroot River. From the forest Chimaphila menziesii (R. Br.)

Spreng. was collected. This species was not listed by Booth and Wright
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(1966) or the Plant Information Network as being present in Montana, yet

Hitchcock and Cronquist (1976) do report it for the state, I also have
collected this species in 1977 during an inventory of the vascular
plants of the Rattlesnake Watershed to the .north of Missoula, and a
specimen was deposited in the Herbarium of the Forestry Sciences
Laboratory at Missoula (MRC). For another state record, Orobanche
corymbosa (Rydb.) Ferris was found in association with the sagebrush on
the northern and southern portions of the steppe, and its presence on
the Battlefield does not appear to be threatened. The range of this

species is restricted to dry lands east of the Cascades (Hitchcock and

Cronquist 1976).

Thirty-four exotic plants were found on the Battlefield and of
these 26 are restricted primarily to disturbed sites. The remaining

eight species were found both in disturbed and undisturbed areas.

All endemic plants have been designated as such by the Plant
Information Network. In order to be an endemic, the distribution of a
species must be restricted to Montana, or Montana and its adjacent
states and provinces of Canada. Within the Battlefield Astragalus miser

var. praeteritus Barneby, Penstemon lemhiensis (Keck) Keck and Crong.,

and Saxifraga oregana var. subapetala (E. Nels.) Hitchc. could be

considered endemic.

On the bench in front of the staff housing area Astragalus miser

var. praeteritus was found growing'on_the edge of a small, open, rocky

windswept area. This species was not encountered anywhere else on the
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Battlefield. It is restricted to southwestern Montana and central 1daho

(Hitchcock and Cronquist 1976)..

Penstemon lemhiensis was found on the bench as well as on the
steppe. This species was considered by Ayensu and DeFilipps (1978) to
be an endangered species and is listed in the December 15, 1980 Federal
Register as a taxon "currentlj under review" for listing as a threatened
or endangered species (Category 1). This means that the Fish and
Wildlife Service has enough information available to support placing it
on the endangered and threatened species list, This species 1is
restricted to Lemhi County, Idaho and adjacent Montana (Hitchcock and
Cronquist 1976). The population at the Battlefield on the bench is very
small and is located directly below the visitor center. Most of these
plants are growing on a recently disturbed bank of an irrigation ditch.
However, a few individuals were found above the ditch on undisturbed
land. The largest population is located on the steppe growing on the
old Park to Park Highway road cut with some scattered individuals on the
slope above the road cut. As ;ong as there is an available seed source,
this plant apparently can exploit disturbed sites. The presence of the

plant on the Battlefield is not threatened at the present time.

Throughout the moister portions of the floodplain, Saxifraga
oregana ' var. subapetala can be found in the graminoid communities.
This species 1is widely scattered and 1is not very common on the
Battlefield. According to Hitchcock and Cronquist (1976) the species

can be found from central Montana to Wyoming.
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In 1980 a small population of plants, putatively hybrid between

Pedicularis contorta Benth. and Pedicularis parryi Gray, was found

growing on the top of a road cut on the bench. Each of the two plants
in this population had pink corollas with a slightly curved galea.
These characteristics are intermediate between the cream-cclored and
curved galea of P. contorta and the purple corolla and straight galea
of P. parryi. There were other features that the hybrid had in common
with at least one of the parents. Basal leaves, color of the calyx, and
the shape of the bracts were similar to those of P. parryi, while the
cauline leaves’ and the 1inflorescence were similar to P. contorta.
Under normal conditions the two parents are reproductively isolated
since the prime flowering times do not overlap. Pedicularis parryi
blooms in early June, while P. contorta does not bloom until late June.
However, at ;he site where the hybrid was collected at the base of the
road cﬁt, a snow drift persists several weeks after the surrounding area
becomes free of snow plus a seep keeps the s0il moist throughout the
summer; thus, P. parryi blooms in mid-June. As a consequence of this
late melt and ready supply of moisture, the flowering period of the two
parent plants overlaps for a short period of time. | This overlap of
flowering as well as the presence of a new possibly unexploited habitat

may explain the existence of this hybrid.

In 1981 the putatively hybrid plants described above did not bloom,
but two other plants growing close together in the same area did. These
plants exhibited a combination of characteristics which could have

resulted from a backcross between the putative hybrid and Pedicularis
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contorta, yet the plants could be easily segregated from the P.
contorta population. The color of the corolla was slightly pink, the
terminal flowers were open while they remained closed on P. contorta,
and the tip of the galea was not hidden by the lower lip as it was in P.
contorta. The inflorescences of these plants were collected and mounted
for future reference. There was no apparent backcross observed between
Pedicularis parryi and the hybrid. Since all of the hybrid plants were

found within P. contorta populations, P. contorta may be the female

parent.

This portion of the study revealed that ten percent of the plant
species were exotic. Of these exotic species, probably none were
present in 1877, since agricultural use of the valley did not start
until about 1880 (Noyes 1966). Presence of ‘some'of these species
resulted from the seed mix wused to revegetate disturbed 1land that
resulted from the construction of the sewage plant. Most of the other
species may be a result of past agricultural use of the land. Also the

hybrid Pedicularis was probabiy not present prior to the comnstruction of

the Park Service road on the bench since all of the hybrids were found

on the cut and not on the surrounding land.

II Analysis of the plant communities:

As previously mentioned, the Battlefield contains three main land
forms: bench, floodplain, and mountain slope. Similar plant
communities can be found on all three land forms, but each also contains

some communities which are wunique. Not all of the communities were
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sampled, for some were too small, others such as the aquatic communities
were too variable, and some resulted from disturbance. Plots were
placed in thirteen communities, and the location and data obtained £from

these plots can be found in Appendix B.

A Bench

The bench, which is in the southeastern portion of .the Battlefield
(Figure 4), 1is an open grassland intermixed with Artemisia tridentata
(sagebrush) communities. In the past this area was utilized as pasture
for domestic stock. Currently the primary grazers are Columbia ground
squirrels, deer, and elk. Minor communities not sampled were associated
with the gulch. The first of these was located on a wind-swept side of
the gulch in front of Park Service housing. Low growing plants such as

Phlox muscoides Nutt., and Thlaspi fendleri Gray were found here and

nowhere else on the Battlefield. Also, two forest communities were
found in the gulch. One was a small Pinus contorta Dougl. (lodgepole
pine) stand that apparently resulted from a recent disturbance. The
other was a stand of Populus tremuloides Michx. (quaking aspen).
According to Fowells (1965), these species have the capability of
growing on disturbed sites and rocky soils. Such conditions presently
exist in the gulch. 1In the bottom of the gulch was a community which
shared many characteristics with those found on the moister portions of
the floodplain. This area is currently receiving overflow water from an

irrigation ditch, making it more moist than normal.
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An enumeration of plots placed on the bench designating community
and habitat types and the approximate percent covered by each is

presented below in Table 2. A discussion of each of these communities

follows.

Table 2

Plot numbers, community and habitat types, and an approximation
of the percentage of the bench covered by each.

Plot number Communjiy type Htahicat tvpe . Percent cover
-8 Groassland Featuca {dahoensis/Agropyron spicatum 65
7 Sagebrush Artem{sia tridentata/Festuca idahoensis 19

1. Grassland Community

The grassland community covers the largest portion of the bench
(Figure 7). Herbaceous plants dominate this community, but Artemisia

tridentata and Amelanchier alnifolia Nutt. (serviceberry) also were

present although widely scattered. The serviceberry showed strong

grazing pressure since its maximum height was about five dm. This

species is normally about 25 dm tall.

Plot eight was placed in this community. Twenty-six different

species of herbaceous plants were recorded in the halt-meter-square

plots. The plant with the highest cover was Festuca idahoensis Elmer.
(Idaho fescue) with a value of 24.5. Two other species had a cover

value of ten or more. Antennaria microphylla Rydb. had a cover value

of 18.5 and Arenaria congesta Nutt. had a cover value of 1ll1. These

species grew in the intervening spaces between the bunches of F.
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idahoensis. Examination of the community indicated F. idahoensis was

clearly the dominant species, and the community was designated a Festuca

idahoensis/ Agropyron spicatum habitat type (Mueggler and Stewart 1980).

For these habitat types, decreaser, increaser, and invader
designations can be made for some of the species. According to
Dykterhuis (1949), a decreaser is a plant whose cover will be reduced
vhen placed under grazing pressure, while an increaser will increase in
cover under moderate grazing pressure, but will also decrease in cover
when heavily grazed, and an invader is a plant that was not present in
the area prior to grazing pressure, or it present, it made up less than
2.5 percent of the total cover in the community. Designation of these
categories for the species at the Battlefield were determined by
consulting Mueggler and Stewart (1980), Zacek et al. (197/), and Herman

(1975 and 1970).

Among the species in the grassland community, there were four
decreasers, five increasers, but no invaders (Table 3). Since
decreasers made up a great deal of the cover, none of the increasers had
a cover greater than ten, and there were no invaders, it can be assumed
that this portion of the Battlefield may have changed little since 1877.
The stunting of the serviceberry probably resulted from winter grazing
pressure since this area is the grazing range for about three elk and 20
‘deer (Schulmeyer per. comm, 1981). Since the more palatable
herbaceous material is more deeply buried in the snow, the shrubs
probably receive most of this winter grazing pressure. As a result most

of the shrubs are the same height.
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Table 3

Decreaser, increaser, and invader species of the grassland bench
community (Plot 8).

Decreaser % Cover Increaser 7% Cover Invader 7 _Cover
Apropyron spjcatum 3.7 Achillea miliefold 6.7
Crepis acuminata 5.2 Fﬂ"it‘?'l_ul TeIrs = 5:9 None observed o
Festuca idahoensis 24.5 Ceur triflorun 7.9
Lupinus wyvethii 1.8 Kreleria cristata 1.7
Stipa occidentalis 0.6

2. Sagebrush Community

The other plot on the bench was placed in the Artemisia tridentata
community (Plot 7) (Figure. 7). This community was restricted to the
slope on the southern portion of the bench and was also in a small
ravine on the north side of the road . Twenty-eight species of plants
were found here with sagebrush being the only woody member. This

community was classified as an Artemisia tridentata/ Festuca idahoensis

habitat type (Mueggler and Stewart 1980). Of the sampled species, three
were decreasers and nine were increasers. Just as with plot eight, none

of the plants were invaders (Table 4).

Table 4

Decreaser, increaser, and invader species of the sagebrush bench
community (Plot 7).

Decreascy % Cover Incyeaner 7 Cover Inyader 7 Cover
Abroprren splentum 3.8 Arhillea pidlefoltum 5.4 Kone obaerved o
Lrepis pcuminata 0.1 Arcnaria conpecta 14,9
Festuca Ldahoensis 25.6 Arnicn fulpens L.b

Arl:;v;_’l_f_lﬂ tridentats 34,5
Cnrex petasata 3.8
Geum trsflorum 7.2
r*j_n_rﬂ cristatn 2.5
T‘v‘nllculnrﬁ?ﬁﬁiﬁrln l.o
Stipa occidentalls . 1.0
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The sagebrush community had a considerably larger number of
increasers with a greater percent cover as compared to the grassland
community (Plot 8). Two increaser species, Artemisia tridentata and
Arenaria congesta, had a cover value greater than ten. Mueggler and

Stewart (1980), in their description of the Festuca idahoensis/

Agropyron spicatum habitat type, stated that A. tridentata can greatly
increase in cover with grazing pressure. Perhaps signiticantly, the
only decreaser in plot eight with a cover value greater than ten was F.
idahoensis. Whether the two communities sampled in plots seven and
eight received different grazing pressure in the past is unknown.
Different external pressures seem more likely to have contributéd to
differences between the two communities, rather than any intrinsic
physical characteristics of the sites. Indeed, no apparent physical
differences between the two sites were observed. In either case, the
present vegetational composition, along with extrapolation via increaser
and decreaser species, indicate that in 1877 the grassland most likely

occupied the entire bench.

3. Disturbed Communities

The disturbed communities, which were in all likelihood not present
in 1877, are a result of excess water or alteration of the soil surtace.
These communities vary in relation to the type and amount of disturbance
they have received. Those communities influenced by excess water are
not eminently different from those found on the floodplain. This form
of disturbance is responsible for the existence of a large exotic plant

community on the bench. These areas could not be expected to regain
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their former community structure until the presence of excess water is

eliminated.

The other form of disturbance resulted from an alteration of the
soil surface during construction of buildings and roads by the Park
Service. These areas had a high number of exotic species. Whether the
communities that existed there prior to the disturbance will be able to

reestablish themselves again is not known.

B. Floodplain

The floodplain is located in the center of the reserve (Figure 2)
and exhibits the greatest diversity in plant communities of the three
land forms on the Battlefield. The eight communities can be traced to
complex moisture gradients. Some portions of the floodplain have
aquatic habitats, some are mesic, and others are quite dry as indicated

by the presence of Artemisia tridentata. This complexity is due to

minor fluctuations in elevation in relation to the water table.

Within the river and backwaters is an array of aquatic communities.
These communities were not sampled, and no habitat classitication has
been previously published for them. The predominant aquatic plants were

Nuphar polysepalum Engelm., Glyceria borealis (Nash) Batch., and

Potamogeton epihydrus Raf.

Those areas which were transitional between the aquatic and
terrestrial environments were dominated by Carex spp. This community

was fairly consistent in its composition and was dominated by Carex
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rostrata Stokes (Plot 10). Merging with this community was one

dominated by Carex nebraskensis Dewey and Alopecurus alpinus Smith. In

some areas, A, alpinus dominated the community, but these areas were

very limited in size.

The next three communities in the moisture gradient appeared to be
fairly similar for they all require a consistent but moderate supply of
moisture. The first of these mesic communities was dominated by Juncus
balticus Willd. In the second community Deschampsia caespitosa (L.)

Beauv. (hairgrass) and Antennaria microphylla Rydb. were prominent

components. The last of these mesic communities was dominated by Poa

pratensis L. and Potentilla fruticosa L. These communities were

represented by plots five, eleven, and six, respectively (Appendix B).

The last two communities were dry and quite similar to those found

on the bench. One was dominated by Festuca idahoensis (Plot 13) and the

other by Artemisia tridentata (Plot 14).

There are two other communities on the floodplain. A conspicuous
portion of the floodplain is dominated by Salix spp. (willow)
communities (Plot 9). The other community was limited to small areas

dominated by Pinus contorta.

An enumeration of plots placed on the floodplain designated
community and habitat types, and the approximate percent covered by each

are presented below in Table 5. The following is a discussion of these

communities.
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Table 5 '

Plot numbers, community and habitat types, and an approximation
of the percent of the floodplain covered by each.

Plot number Community tyvpe Habjtat tvpe Percent cover
10 Sedge Not determined 20
3 Wiregrass Not determined 3
11 Hairgrass Deschampsia caespitosa/Carcx Spp. 15
6 Shrubby cinquefoll Not determined 10
13 Idaho fescue Not determined 3
14 Sagebrush . Artemisia tridentata/Festuca {dahoensis 1
9 Willow Not determined 48

1. Sedge Community

The Carex (sedge) community (Plot 10) comprised six species, the
lowest species diversity of any community that was sampled on the
Battlefield. In June this community had about three dm of water on the
soirl surface. When examined in the late summer, this community was
characterized by knee high (seven dm) sedges and the inflorescences of

an occasional Alopecurus alpinus. This community covered about seven

percent of the entire floodplain, with most of the community located to
the west of <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>