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CHAPTER 1
LOWER FLATHEAD RIVER RIPARIAN ZONE

A mosaic of riparian plant species and plant community types
found on the floodplain of the lower Flathead River reflects
different physical conditions and age of the sites. The river can
erode existing sites and create new ones. The new sites are then
colonized by pioneer riparian species, which change the site’s
original physical conditions and are in turn succeeded by other
species more adapted to the new conditions. Along the lower
Flathead River, Populus trichocarpa and Salix exigua are the
primary colonizers of new fluvial surfaces, while Pinus ponderosa
dominates the climax community types.

PIONEERING SPECIES SEEDBED REQUIREMENTS

Reduction of peak flows by dams may reduce creation of new
fluvial surfaces essential for cottonwood and sandbar willow
establishment. Cottonwoods (Populus trichocarpa, deltoides and
angustifolia) regenerate by one of two means (Hansen and
Suchomel, 1990): 1) clonal propagation by suckering (new shoot
production from existing roots) and 2) seed dispersal. In general,
the suckering capabilities of cottonwoods decrease dramatically as
they mature. Therefore, the principal method of cottonwood
regeneration results from seed establishment after dispersal.
Seedbed requirements of pioneer cottonwoods and sandbar willow
(Salix exigua) have been well documented (Read, 1958; Everitt,
1968; Wilson, 1970; Johnson and others, 1976; Noble, 1979, Hansen,
1980, Bradley, and Smith, 1986). Suitable sites are moist, barren,
newly deposited alluvium exposed to full sunlight. Generally, these
sites are common along streams, particularly on point, side, mid-
channel and delta bar surfaces. Pioneering riparian species -- black
cottonwood and sandbar willow -- require fresh, moist alluvium for
seed germination.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



SEED DISPERSAL AND ADAPTATIONS

Black cottonwoods and sandbar willows developed their
regeneration methods to correspond to a general annual hydrologic
cycle. These pioneer species share several adaptations that ensure
their establishment. Llarge variations in seed dispersal dates often
characterize adjacent individuals, thereby providing seeds over a
protracted period of time (Schreiner, 1974). The seed dispersal
time period for these pioneer species along the lower Flathead River
is about four to six weeks, extending from the end of May to mid-
July.

Although the dispersal period may be fairly long, cottonwood
seeds are viable only for about two weeks. However, a plethora are
produced, each having plumes attached to provide for ready dispersal
by wind and stream. Bessey (1904) estimated the number of seeds
produced by one mature cottonwood approaches 28 million. Seed
plume hairs easily attach to moist alluvium or stream surfaces. In
addition, Ridley (1930) observed that the capsules of willow catkins
open on contact with water, thereby releasing their plumed seeds.
All these adaptations increase the possibility that at least a small
part of the annual seed crop will reach favorable germination sites
before experiencing losses in viability. Moss (1938) showed that the
substrate must be moist for at least one week to ensure successful
germination and establishment. Germination occurs within eight
hours to one day on most moist surfaces. However, establishment
will be foiled should the substrate dry during the first several days
after germination.

STAND COMPOQOSITION

Ratios of cottonwoods to willows depend on many factors not yet
fully understood. Research throughout the United States suggests
that the size of recently deposited sediments may, to some degree,
control the species composition of pioneer stands. Generally, dense
stands of willows occupy fine-textured materials, such as oxbows,
old side channels, or backwater areas. Cottonwoods tend to flourish
on gravel and sand bars (Hefley, 1937; Ware and Penfound, 1949;
Shelford, 1954; Wistendahl, 1958; Everitt, 1968; Lindsey and others,
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1961; Wilson, 1970; Johnson and others, 1976). However, these
observations are only general; seed availability during the recession
of floods and sediment deposition after plant establishment also
influence the pioneer species composition. Often, a bar is colonized
by both species, but cottonwood saplings eventually overtop and
shade out the willows (Wilson, 1970).

SEEDLING SURVIVAL

Large, rapid water table fluctuations and regular ice-scouring
reduce cottonwood and sandbar willow seedling survival. During the
summer, survival of seedlings depends on their proximity to surface
water and water table. Proximity depends on the topography of
newly deposited bars and on the manner of stream’s flood water
recession. Commonly, bands of seedlings of identical age take root
on bars. Widths of these uniform bands largely depend on the slopes
of the bars; steeper may have several narrow bands of different age,
whereas flat may be covered by large uniform stands of seedlings.
After establishment, survival of the pioneer species depends mainly
on future sediment movement, ice-scouring, and flooding. Oider
classes display higher survival rates. Recent studies indicate
favorable survival rates for Great Plains cottonwoods and sandbar
willows despite eight weeks of total inundation. Generally, there
seems to exist a critical relationship between newly deposited
fluvial surface levels and stream and ground water levels. The bare
seedbeds need to be high enough to avoid drowning by later floods
but low enough to allow newly established seedlings to tap the
alluvial ground water. Otherwise, if a bar is exposed before or after
the span of cottonwood and sandbar willow seed viability, the seeds
do not take root, and the bar may become colonized by herbaceous
species. Once established, cottonwoods and sandbar willows fail to
regenerate in their own shade. Eventually, stands are gradually
replaced by other species (specific to different physiographic
regions) in the course of secondary succession. Thus Populus
trichocarpa and Salix exigua depend on periodic flood disturbances
and deposition -- agents of primary succession -- for not just their
establishment but their survival.
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AERIAL PHOTOGRAPHY INTERPRETATION

Aerial photo interpretation is a very useful comparative method
when photos of the same area are available for different dates.
Particularly, visible changes in vegetation and topography can help
determine rates of landscape change over a period of time.

Objective

The main objective of the aerial photography interpretation was:
1) to determine plant cover changes in the riparian zone of the lower
Flathead River since the construction of the Kerr Dam;
2) to document any decrease in the extent of black cottonwood
community types within the riparian zone, and
3) to quantify extension of new erosion and deposition within the
active channel.
The results of the aerial photography interpretation are discussed
by Hansen and Suchomel (1990).

Aerial Photography Sets

| interpreted two sets of aerial photography to identify changes
in vegetation and channel shape. The “pre-dam” set consisted of
1934 and 1935 photos at 1:16,200 scale (river kilometer 11.3 to
river kilometer 17.7), 1944 photos at 1:20,000 scale (river
kilometer 17.7 to river kilometer 40.2), and 1937 photos at 1:20,000
scale (river kilometer 40.2 to river kilometer 51.5; Figure 2). There
is no complete pre-dam aerial photo coverage of the lower Flathead
River. All “pre-dam” photos were black-and-white. The post-dam
set consisted of 1981 natural color photos at 1:24,000 scale.

Riparian Cover Types
| could identify 15 cover types on the both sets of aerial

photography (Table 1). Each occurrence of a cover type was
delineated as a polygon on an acetate overlay. Using a computer
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Figure 2. Lower Flathead River gradient reaches
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planimeter, | measured the area of each polygon.

Direct measurements from aerial photographs may be subject to
distortion and displacement (Paine,1981). However, since the same
procedure was applied to both sets of the photos and since the
interpreted terrain is mostly flat, it is reasonable to expect that
errors are relatively small and would tend to cancel each other.

To eliminate potential effects of a railroad built before Kerr Dam
was, the track served as the outer boundary of the riparian zone.
This excluded less than 10 percent of the riparian zone.

Table 1. Aerial photography interpretation criteria for the pre-dam black-and-white
(BW) and post-dam natural color (C) photo sets.

Riparian Cover Type Interpretation Criteria
Coniferous forest - closed canopy BW - coarse texture; dark gray; conical shadows.
(>60% canopy cover) C - Coarse texture; dark green; conical shadows.
Coniferous forest - open canopy Same as for the closed coniferous forest except
(25-60% canopy cover) for the lower canopy cover.
shrub understory BW - medium coarse texture, small shadows.
C - fine texture; light green; no shadows.

herbaceous understory BW - ultra-fine texture; medium gray; no shadows.

C - ultra-fine texture; dark green to light brown.

Deciduous forest - closed canopy BW - coarse texture; medium gray; rounded shadows.

(>60% canopy cover) C - coarse texture; medium green; rounded shadows.
Deciduous forest - open canopy Same as for the closed deciduous forest except
(25-60% canopy cover) for the lower canopy cover.
shrub understory BW - medium coarse texture, small shadows.
C - fine texture; light green; no shadows.
herbaceous understory BW - ultra-fine texture; medium gray; no shadows.
C - ultra-fine texture; dark green to light brown.
Mixed forest - closed canopy Combination of criteria used for coniferous and
(>60% canopy cover) deciduous types. Each type at least 10% coverage.
Mixed forest - open canopy Same as for the closed mixed forest except for the
(25-60% canopy cover) lower canopy cover.
shrub understory BW - medium coarse texture, small shadows.
C - fine texture; light green; no shadows.
herbaceous understory BW - ultra-fine texture; medium gray; no shadows.

C - ultra-fine texture; dark green to light brown.
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Cont. Table 1. Aerial photography interpretation criteria for the pre-dam black-and-white
(BW) and post-dam natural color (C) photo sets.

Riparian Cover Type Interpretation Criteria
Dense shrub BW - Medium texture; medium gray; small shadows.
(>60% canopy cover) C - Fine texture; light green; no shadows.
Sparse shrub BW and C - sparse dark spots on lighter,
(25-60% canopy cover) fine-textured background.
Herbaceous BW - ultra-fine texture; medium gray; no shadows.
C - ultra-fine texture; dark green to light brown.
Agricultural land BW - ultra-fine texture; variable gray; regular
lines.
C - ultra-fine texture; variable color; regular lines.
Barren land BW - ultra-fine texture; very light gray, no shadows.
(<25% canopy cover) C - ultra-fine texture; yellowish-white; no shadows.

Aerial Photo Classification Conventions

A riparian cover type classification was used that includes
general surface features that could be reliably identified on both the
pre-dam black-and-white and on the post-dam color aerial
photography. | did not consider understory vegetation because it
could not be identified consistently on the photography. The various
riparian cover types were classified according to the tallest visible
layer within a homogenous area (mapping unit). This means, for
example, that, although the understory of a herbaceous polygon may
be dominated by seedlings of either shrubs or trees, the polygon
would be identified as a herbaceous cover type. In addition, because
of the low resolution of the photographs, some shrub categories may
contain cottonwood or aspen in the sapling stage of development.

When a polygon from the post-dam set was interpreted to have a
different riparian cover type from the pre-dam set, the change was
noted as a complete conversion. When only part of a polygon was
interpreted to have changed, the change was noted as such.
Therefore, the interpreted changes in the acreage of individual
riparian cover types can be attributed to either a complete
conversion from one riparian cover type to another or to a change in

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



13

polygon size (partial conversion).

Two interpretive categories, barren land and low banks, were
lumped together after the initial photo interpretation, since water
level elevations were not available and the distinction was
arbitrary.

Results of Photo interpretation

Besides other changes, the photo interpretation verified
increased coniferous and decreased deciduous forest (Populus
trichocarpa) coverage -- a result of the prevalence of secondary
over primary successional processes. This indicates lack of new
fluvial deposition since the pre-dam photo set was taken.

Areal Extent of Individual Riparian Cover Types

The total number of riparian acres identified in the aerial
photography was 4,547 acres in the pre-dam set and 4,478 in the
post-dam set. The extent of individual riparian cover types and the
percentages of total area for the pre-dam and the post-dam photo
sets are shown in Table 2. In the pre-dam photo set, the three
largest categories were the herbaceous type with 31.4 percent of
the total riparian acres, the agricultural cover type with 17.4
percent, and the barren type with 13.7 percent.

In the post-dam photography, the three largest categories
included the same three types.

Table 2. Riparian cover type changes from the the pre-dam and post-dam aerial

photography.
Pre-dam Conditions Post-dam Conditions
Riparian Cover Type Acres % of Total Acres % of Total
Coniferous forest - closed canopy 95.5 2.1 178.6 4.0
Coniferous forest - open canopy
shrub understory 65.9 1.5 97.3 2.2
herbaceous understory 73.4 1.6 93.1 2.1
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Cont. Table 2. Riparian cover type changes from the the pre-dam and post-dam aerial

photography.
Pre-dam Conditions Post-dam Conditions
Riparian Cover Type Acres % of Total Acres % of Total
Deciduous forest - closed canopy 262.4 5.8 152.7 3.4
Deciduous forest - open canopy
shrub understory 248.2 5.5 156.4 3.5
herbaceous understory 45.7 1.0 29.6 0.7
Mixed forest - closed canopy 215.5 4.7 155.1 3.5
Mixed forest open canopy
shrub understory 231.4 5.1 171.0 3.8
herbaceous understory 44.1 1.0 29.3 0.7
Dense shrub 185.6 4.1 304.8 6.8
Sparse shrub 238.6 5.3 165.3 3.7
Herbaceous 1427.7 31.4 937.0 20.9
Agricultural land 7919 17.4 1 542.8 34.4
Barren land 621.0 13.7 465.7 10.4
Total 4546.9 100.2 4 478.7 100.1

Source: aerial photographs, 1934, 1935, 1937, 1944, and 1988.

However, the areal extents of these vegetal classes changed notably.
Of the total riparian acres, the herbaceous cover type decreased
from 31.4 percent to 20.9 percent, while the agricultural category
increased from 17.4 percent to 34.4 percent. The barren land
category remained nearly the same at 10.4 percent of the total.

The magnitude of relative change (gain or loss) of each riparian
cover type is shown in Table 3. Again, the greatest change occurred
in the agricultural land category with an increase of 24.8 percent
since the construction of the Kerr Dam. The next greatest change
was in closed canopy coniferous forest with an increase of 87.0
percent. The dense shrub category showed a large increase of 64.2
percent. Finally, large increases also occurred in both sub-
categories of the open canopy coniferous forest cover type.
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Areal Changes in Riparian Cover Types

In the terms of losses, the greatest occurred in the closed canopy
deciduous forest - 41.8 percent (Table 3). This decrease was
closely followed by decreases in both sub-categories of open canopy
deciduous forest. Also, the acreage of mixed forest cover types
decreased.

Table 3. Acreage changes in acres and percent for riparian cover types from the pre-
dam to the post-dam aerial photography.

Riparian Cover Type Change in acres Percent change
Coniferous forest - closed canopy +83.1 +87.0
Coniferous forest - open canopy

shrub understory +31.4 +47.6

herbaceous understory +19.7 +26.8
Deciduous forest - closed canopy -109.7 -41.8
Deciduous forest - open canopy

shrub understory -91.8 -37.0

herbaceous understory -16.1 -35.2
Mixed forest - closed canopy -60.4 -28.0
Mixed forest - open canopy

shrub understory -60.4 -26.1
herbaceous understory -14.8 -33.6
Dense shrub +119.2 +64.2
Sparse shrub -73.3 -30.7
Herbaceous -409.7 -28.7
Agricultural land +750.9 +94.8
Barren land -155.3 -25.0

Source: aerial photographs, 1934, 1935, 1937, 1944, and 1988.

Table 4 is a summary in which related categories were lumped
together to show the “big picture.” Three categories show
increases: agricultural land, coniferous forest and shrub covers. In
contrast, four categories show decreases: deciduous forest, mixed
forest, herbaceous, and barren land . Figure 3 illustrates the details.
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Table 4. Acreage changes: major dominant riparian cover types.

Riparian Cover Type Change Change
(acres) (%)
Agricultural land +750.9 +94.8
Coniferous forest +134.2 +57.2
Shrub +45.9 +10.8
Deciduous forest - 2176 -39.1
Herbaceous -409.7 -28.7
Mixed forest -135.6 -27.6
Barren land -155.3 -25.0

Source: aerial photographs, 1934, 1935, 1937, 1944, and 1988.

As shown later, the coniferous forest riparian cover type represents a
successional climax stage (habitat type) along the lower Flathead River.
It commonly replaces riparian community types, like black cottonwoods,
unable to reproduce in the shade. Replacement occurs gradually,
progressing from deciduous forest through mixed forest to coniferous
forest. Also, dewatering of floodplain alluvium, because of flood peak
flow reduction reduces plant vigor and accelerates cottonwood mortality
(Rood, Heinze-Milne, 1989). Abertson and Weaver (1945) reported that
following the prolonged drought of the 1930’s, with its reduced stream
flows and streambank recharge, cottonwood mortality was extensive in
the central and northern Great Plains.

Successional Trends Identified in Aerial Photography

Successional trends involve losses of deciduous forest types to
mixed forest types and shrub types, and losses of mixed forest types
to coniferous and shrub types (Table 5). Later field survey showed
that logging on mid-channel islands also caused conversion of tree
cover categories (particularly mixed forest category) to dry shrub
cover types (hawthorn and chokecherry).
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The overall loss in the deciduous forest category (largely
cottonwoods) shows clearly that no new major establishment has
taken place since the pre-dam photos were taken. The change in area
of sandbar willows was difficult to determine, since the willows
have the same signature as red-osier dogwood, which replaces
sandbar willow stands, as field survey proved.

Table 5. Acreage: major tree riparian cover types.

Categories of Change Coniferous Forest Mixed Forest Deciduous Forest

Loss to coniferous forest X 94.5 -

L oss to mixed forest --- X 37.4

Loss to deciduous forest -~- --- X

Loss to shrub 2.4 75.5 27.6

Loss to herbaceous 1.3 4.9 10.7

Loss to agricultural land 2.6 10.4 76.4

Loss to barren land --- --- 0.3

Loss due to decrease in size --- 17.7 100.4

Loss to decrease in size represents a reduction in the overall size of a polygon. Al other
categories of loss represent a complete conversion of a polygon from one riparian cover
type to another.

Source: aerial photographs, 1934, 1935, 1937, 1944, and 1988.

Barren lands need special mention. They represent all low-level,
gravel, mid-channel, delta, and side bars (there are virtually no
classic point bars in the lower Flathead River). Field survey
revealed that high bar levels were colonized by Rocky Mountain
junipers, now at the sapling stage (which show as shrubs on the air
photos) and by herbaceous cover since the pre-dam photo set was
taken. Also, the lower resolution of the pre-dam aerial photography

probably caused sparse herbaceous or shrub cover to be interpreted
as barren land.
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Lack of Channel Changes and of Bar Creation

No bars were lost or created in the period between the pre-dam
and post-dam flights. Indeed, when tracked individually, all the bars
from the pre-dam photo set appeared on the post-dam photo set and
retained their shape and position. The same stability can be
attributed to the river banks. In addition, slight increases in the
size of some tributary alluvial deltas imply lack of erosional power
of the main river. This is an important observation; on its own it
indicates a relative erosional and depositional stability of the river.
it provides a perspective on the question of new fluvial surface
creation along the lower Flathead River floodplain.

FIELD ASSESSMENT OF THE AERIAL PHOTO INTERPRETATION AND THE
LOWER RIVER FLOODPLAIN SUCCESSION

Aerial photography interpretation is not an exact science. Field
verification of the interpreted cover types can reveal potential
errors and other information not discernible on the photos. The
ground truthing confirmed good agreement between the cover
categories from the 1981 photo set and the ground. Dead, fallen
cottonwoods found in most coniferous covers show that these sites
were once colonized by Populus trichocarpa.

Ground Truthin

To ground-truth the interpretation of the 1981 aerial photography
set and to gather more information on successional trends of the
lower Flathead River riparian zone, | selected eight transects (Table
6 and Figures 4 to 11) perpendicular to the river (across the riparian
zone). Purposely, the selection was not random; | selected the
placements to include the widest range of the interpreted riparian
cover types and level fluvial surfaces (Figure 12). This allowed me
to: 1) cover all of the interpreted cover type categories, and 2) to
describe the variety of riparian community types as they relate to
different level fluvial surfaces (the relationships are not random.
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Table 6. Transect locations measured from Flathead-Clark Fork junction

Transect Number River Kilometer

46.7
45.8
36.2
34.6
31.2
31.8
23.0
23.6

GNOOWMPWN =

Data R r Along Transects

Each homogenous dominant riparian community type along a
transect became an unit. Its relative elevation above the current
water level (the flows during the survey did not exceed 800 m3/s),
its distance from its nearest boundary to the river, its soil texture
to one meter depth taken at 20 centimeter intervals (Table 7), its
type of fluvial landform, and finally its riparian community or
habitat type (Appendix A) were recorded (see figures 4 to 11).

Table 7. Soil texture abbreviations used in the transect descriptions.

C clay

Si silt or silty

S sand or sandy
L loam or loamy

f,m,c fine, medium, coarse

The determination of the riparian types did not strictly follow
the Montana Riparian Association (MRA) (Hansen et al.,, 1993)
classification: where Pinus ponderosa canopy coverage within
Populus trichocarpa type was less than 25 percent, the stand was
classified as Populus trichocarpa community type. Since all
Populus trichocarpa stands contained some Pinus ponderosa, they
would key out as Pinus ponderosa habitat (climax) types. However,
this would obscure the existence of mature to decadent black
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Figure 12. Locations of transects

5 kilometers

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

29



30

cottonwood community types in the riparian zone of the lower
Flathead River.

Field Verification of Photo Interpretation

All riparian cover types interpreted on 1981 aerial photography
along the transects matched those in the field except for the
following: some Rocky Mountain juniper sapling cover types were
interpreted on the photos as shrubs, and some barren lands (the
gravel bars) supported sparse covers of tortured, ice-plucked and
sheared, beaver-damaged, sprouting black cottonwoods and sandbar
willows. A few dead or decadent black cottonwoods were in almost
all conifer stands.

FLOODPLAIN SUCCESSION

Knowledge of riparian plant successional trends is essential to
interpret the past and predict the future behavior of a floodplain and
specifically to portend the response of riparian plant communities
to changes in flows.

Primary and Secondar ession

Observations made along the transects helped in identifying
primary and secondary succession. The riparian zone is a dynamic
environment. Floods and low flows, erosion and deposition
contribute to the creation and destruction of different sites used by
different plant communities. Primary succession consists of plant
species compositional changes caused by river processes. Secondary
succession, occurring at higher relative elevations such as terraces,
consists of plant species compositional changes caused by inter-
specific plant competition and site modifications that lead to a
climax community; the potential climax community of a site (absent
any significant changes caused by river processes) determines the
habitat type of a site. For example, a Ponderosa pine riparian
habitat type site may have a black cottonwood stand as a current
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cover type.

Within a floodplain characterized by a meandering river and much
erosion and deposition, only a few sites reach advanced successional
stages or climax; the river frequently recycles cottonwood and
sandbar willows stands. With diminishing fluvial disturbance,
succession attains higher stages. Reduced levels of erosion and
deposition increase the proportion of late and climax communities
to pioneer. Cottonwoods, a relatively short-lived species, are
generally replaced by later successional communities after 75 to
200 years.

Lower Flathead River Successional Community Types

Fluvial sites at different relative elevations are usually
constructed by either different flood events or by different stages
of an event. Distinct physical conditions of the sites then result in
different riparian community types. Usually, the lowest (youngest)
bars support pioneer community types, and the highest (oldest)
stable terraces sustain climax types. Ponderosa pine, Rocky
Mountain juniper (Juniperus scopulorum) and quaking aspen
(Populus tremuloides) are the climax tree species along the lower
Flathead River floodplain. In an absence of new fluvial surface
creation, they gradually replace black cottonwood pioneer
community types. Red-Osier dogwood (Cornus stolonifera) shrub
community types usually replace sandbar willow community types.

Gravel Bars

The existing bars along the lower Flathead River are not favorable
to Populus trichocarpa or Salix exigua growth. | did not find any
Populus trichocarpa or Salix exigua seedlings on any mid-channel,
side, or point bars. All bars had gravelly surfaces (26.5 millimeters
average b-axis median size), and their plant covers consisted of
Populus trichocarpa and Salix exigua sprouts of uncertain age.
Canopy coverages ranged from 1 to 6 percent. The plants were less
then 1.5 meters high and exhibited marks of heavy ice damage caused
by plucking, bending, breaking, and shearing. Long horizontal roots
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on substrate surfaces extended upstream, while tortured potato-like
plant stems (except the new sprouts) did not exceed 15 centimeters
in height. Some sites also bore signs of beaver use.

The higher ground of gravel bars supported Juniperus scopulorum
and occasional Pinus ponderosa plants ranging from seedlings to
poles, and a few Populus trichocarpa and Salix exigua saplings
and poles. The plants bore ice scars, but the damage was much less
than on lower ground. Grasses with canopy coverages of about 20
percent were also present.

Clearly, the recruitment of black cottonwoods and sandbar
willows on the bars is close to nill. Plants existing on the low
portions of bars struggle to survive the annual ice damage, while
Rocky Mountain juniper and Ponderosa pine -- later successional
species -- are colonizing the higher bar ground.

Overflow Channels

Concave (blocked at the ends), back-water side-channels, often
with pockets of standing water and clay-silt top soil rich in organic
matter, support herbaceous riparian communities such as beaked
sedge (Carex rostrata) habitat type, water sedge (Carex aquatilis)
habitat type, reed canarygrass (Phalaris arundincea) habitat type,
foxtail barley (Hordeum jubatum) comunity type, Baltic rush
(Juncus balticus) community type, common spikesedge (Eleocharis
palustris) habitat type, redtop (Agrostis stolonifera) community
type, hardstem bulrush (Scirpus acutus) habitat type, fowl
bluegrass (Poa palustris) community type, and water horsetail
(Equisetum fluviatile) habitat type.

Flow-through overflow channels usually have gravel or coarse
sand bottoms and support the same riparian cover as the bars.
Again, many Populus trichocarpa and Salix exigua in these channels
exhibit ice damage.

Under the present regulated flow regime, high spring flows
usually reach both the concave and the convex side-channels and the
lower parts of the bars.
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Low Terraces

The Cornus stolonifera community type occupied about a third of
the surveyed lower terraces; its canopy coverage was around 80
percent. Mature and decadent Salix exigua plants (with canopy
coverage of about 10 percent) were usually present within the
Cornus stolonifera community type. Some low terraces supported
pure mature and decadent Salix exigua community type stands.

Rosa woodsii was almost always present. | found a few mature to
decadent stands of Salix lasiandra community type and Salix
lutea/Calmagrostis canadensis habitat type.

Mature to decadent stands of Populus trichocarpa/Cornus
stolonifera community type dominated about a third of the surveyed
lower terraces. Rosa woodsii, Symphoricarpos occidentalis, Prunus
virginiana and Crataegus succulenta dominated the understory of
open, grazed sites. Pinus ponderosa, Juniperus scopulorum and
Populus tremuloides in stages from seedling to mature were always
present with canopy coverages from 5 to 15 percent.

| attempted to core the Populus trichocarpa trees but failed; the
tree cores were rotten. | then cored the largest Pinus ponderosa
trees within the stands. Their ages varied from 110 to 160 years.
Pinus ponderosa can invade Populus trichocarpa stands once a site
is no longer subject to frequent flooding; | observed occasional
Pinus ponderosa seedlings on the higher parts of bars. Thus, it is
possible to assume that the rotted black cottonwoods plants are not
much older than the Ponderosa pines.

High Terraces

Grazed and logged higher terraces were dominated by open stands
of Prunus virginiana, Crataegus succulenta, Symphoricarpos
occidentalis and Rosa woodsii community types. Populus
tremuloides/Poa pratensis community types dominated swales of
the disturbed sites. Many of these community types had occasional
Pinus ponderosa plants present.

Relatively undisturbed sites on the higher terraces largely
supported Pinus ponderosa/Cornus stolonifera habitat type with
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Populus tremuloides/Cornus stolonifera habitat type occupying
wetter microsites (swales) and Juniperus scopulorum/Cornus
stolonifera (Rosa woodsii and Symphoricarpos occidentalis were
the dominant understory) populating sandier and drier microsites.
Mature to decadent or dead or fallen Populus trichocarpa were
usually present within the coniferous habitat types. The age of the
largest Pinus ponderosa trees on the high terraces varied from 160
to over 240 years. All age classes were present.

What | interpreted as a mixed forest riparian cover type on the
aerial photography was either Pinus ponderosa/Cornus stolonifera
habitat types with Populus trichocarpa plants over 25 percent
covers or polygons with ridge and swale topography and mixture of
Pinus ponderosa/Cornus stolonifera and Populus
tremuloides/Cornus stolonifera habitat types.

Some extremely disturbed high terraces were occupied by
Centaurea maculosa, Poa pratense, Phleum pratense and other
graminoids.

Lower Flathead River Successional Trends

From the above observations and following the Classification and

management of riparian and wetland sites in Montana (Hansen al.
1993), one can establish probable successional trends of the lower
Flathead River’s riparian zone and relative frequencies of pioneer
species establishment. These frequencies, as shown before, depend
on frequencies of flood magnitudes sufficient to create new fluvial
surfaces.

The mature to decadent Populus trichocarpa and Salix exigua
early pioneer community types (always the same age class at a site)
indicate that the fluvial surfaces now supporting them were indeed
once fresh fluvial deposits; past discharges were sufficient to
create environments suitable for the establishment of pioneer
riparian species. However, the lack of seedling, sapling, and pole
age classes plus the age of the Pinus ponderosa trees within the
Populus trichocarpa community types indicate that no major
recruitment has taken place within the last 110 years
approximately. The relative paucity of the Populus trichocarpa - -
12.2 percent for the pre-dam and 7.6 percent for the post-dam aerial
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