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Field Key to Wetland and Riparian Ecological Systems of
Montana

la. Wetland defined by groundwater inflows and pdatganic soilaccumuation of at least 40 cm

(unless underlain by bedrockyegetation can be woody or herbaceolighe wetland occurs within a
mosaic ofhon-peat formingwetland or riparian systems, then the patch must be at least 0.1 hectares
(0.25 acres). If the wetlamatcurs as an isolated patch surrounded by upland, then there is no minimum
V4 ol 1 =] o T VO PPPP T OOUPPPPRPR Rocky Mountain Subalpindontane Fen

1b. Wetland does not have at least 40 cm of p@aganic soilaccumulationor occupies an area less
than 0.1 hectares (0.25 acres) within a mosaic of otherpeat forming wetland or riparian systems2

2a. Total woody canopy cover generally 25% or more within the overall wetland/riparian area. Any
purely herbaceous patches are less than 0.5 hectangsoccur within a mosaic of woody vegetation.
Note: Relictual woody vegetation such as standing dead trees and shrubs are included. here.......

................................................................ GO TO KEY A: Woodland and Shrubland Ecological Systems

2b. Total woody canopy coveegerally less than 25% within the overall wetland/riparian area. Any
woody vegetation patches are less than 0.5 hectares and occur within a mosaic of herbaceous wetland
VEGETALIAN ...t GO TO KEY Bierbaceous Ecological Systems

KEYA: Woodland and Shrubland Ecological Systems
la. Woody wetland associated with any stream chanimetludingephemeral, intermittent, or
perennial (RIVENNEIGIM ClaGS. ... ..uuuuuiiiiiiiiiiiiiieier ettt e e e e e e ettt e e s e s e e as e e b ereesrreseeeaeeeeees 2

1b. Woody wetland associated with the discharge of groundwater to the sudaéed by snowmelt or
precipitation. This system often occurs on slopes, lakeshoregpundponds.Sites may experience

overlandflow but no channel formationSlope, Flat.acustrinepr DepressionaHGM Classés.......... 8
2a. Riparian wodlands and shrublarsbf the montaneor subalpine zone..........cccccccvvie . 3
2b. Riparian wodlands and shrublanas the plains, foothills, or lower montane zone.................... 4

3a. Montaneor subalpineriparianwoodlands (canopy dominated by treesgcurringas a narrow
streamside forest lining smallpofined low to mid-order streams Common tree species inclugbies
lasiocarpaPicea engelmanniPseudotsuga menziesiindPopulus tremuloides............ccccccvvvvvivivvennnee.

.................................................................... Rocky Mountain Subalpin®lontane Riparian Woodland

3b. Montaneor subalphe riparianshrublandgcanopy dominated by shrubs with sparse tree cover),
occurringaseither a narrow band of shrubs linirtge streambankof steep WYshaped canyoner as a
wide, extensive shrub stand (sometimes referred to as a shrub cagljwnalterracesin low-gradient
valley bottoms.Beaver activity is common within the wider occurrencggsecies oSalix Alnus or
Betulaaretypically dominant........................ Rocky Mountain Subalpindontane Riparian Shrubland

4a. Riparianwoodlands and shrublands the foothills orlower montanezonesof the Northern and
Middle Rockiesand theWyoming BaSin...........coooiiiiiiiiiiie it 5



4b. Riparian woodlands and shrublands of the Northwestern or Western Great Plains of eastern
170 ] =T o = PP 6

5a. Foothill or lower montne riparian woodlands and shrublands associated with mountain ranges of
the Northern Rockies in northwestern Montana. This tggeludessland mountain ranges east of the
Continental Divide in MontanaPopulus balsamiferasp.trichocarpais typicallythe canopy dominant in
woodlands. Other common tree species incliigpulus tremuloideBetula papyiferaBetula
occidentalisandPicea glauca Shrub understory species inclu@ernus serice#\cer glabrumAlnus
incang Oplopanax horridusandSymphoicarpos albus Areas of riparian shrubland and open wet
meadow are commo.....Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland

5b. Foothill or lower montane riparian woodlands and shrublands associatigtdl mountain ranges of

the Middle Rockieand theWyoming Basin. This type also includes island mountain ranges in central
and eastern Montana. Woodlands are dominatedPmpulusspp. including?opulus angustifolia

Populus balsamiferasp.trichocarpa Populus deltoidesandPopulus fremontii Common shrub species
includeSalixspp.,Alnus incanaCrataegusspp.,Cornus sericeandBetula occidentalis..........................

....................................... Rocky Mountain Lower Montanéoothill Riparian Woodland andH8ubland

6a. Woodlands and shrublands of draws and ravines associatedoeithanent orephemeral streams
steep northfacing slopesor canyon bottoms that do not experience flooding. Common tree species
includeFraxinusspp.,Acer negundgPopulus trenuloides andUImusspp. Important shrub species
includeCrataegusspp.,Prunus virginianaRhusspp.,Rosa woodsiiSymphoricarpos occidentglasnd
Shepherdia argentea...........ccuvevveeiiiiiiiiiiiee e Great Plains Wooded Draw and Ravine

6b. Woodlandsand shrublands of small to large streams and rivers of the Northwestern or Western
Great PlainsOverall vegetation is lusher than above and includes more wetland indicator species.
Dominant species includ@opulus balsamiferasp.trichocarpa Populus ditoides and Salixspp........... 7

7a. Woodlands and shrublands of riparian areas of medium and small rivers and streams with little or
no floodplain development and typically flashy hydrology.............c...cccccooe. Great Plains Riparian

7b. Woodlandsand shrublands of riparian areas along medium and large rivers with extensive
floodplain development and periodic flooding............cccocceiiiiiiiiiiiiiiiieeeeee, Great Plains Floodplain

8a. Woody wetland associated with small, shallow ponds in northwestesntiha. Ponds are ringed
by trees includind?opulus balsamiferasp.trichocarpa Populus tremuloide8etula papyriferaAbies
grandis Abies lasiocarpaPicea engelmanniPinus contortaandPseudotsuga menziesiTypical shrub
species includ€ornussericea Amelanchier alnifolipandSaliXSPP-.......ooooveiiiii e

................................................................................................ Rocky Mountain Wooded Vernal Pool

8b. Woody wetland associated with the discharge of groundwater to the surface, or sitesweittand
flow but N0 channNEl fOrMAtION. ..........ouuiiiiiii e e et e e e e e e eeeeeenes 9

9a. Coniferous woodlands associated with poorly drained soils that are saturated year round or
seasonally flooded. Soils can be woody peat but tend toward mineral. Common tree species include
Thuja plicataTsuga heterophylleandPicea engelmanniiCommorspecies of the herbaceous

understory includeMitella spp.,Calamagrostispp., andEqQUISEtUM arvVENSE..........uvveveeveeeieeiieeeeeeereeenn

......................................................................................................... Rocky Mountain Conifer Swamp




10a. Subalpine to montane shrubby wetlantigt occur around seeps, fens, and isolated springs on
slopes away from valley bottom3his systenczan also occur within a mosaic of multiple shrahd
herb-dominated communities within snowmeted basins. Thisxample of the systerhas the same
spedes composition as the riverine exampiethis system and is dominated by specieSalix Alnus

Or Betula.......cccvvveieiiiiiiieeece s Rocky Mountain Subalpindlontane Riparian Shrubland

10b. Lower foothills to valley bottom shrublands restrictedtemporarily or intermittently flooded
drainages or flats and dominated Barcobatus vermiculatus.............ccccuvvvevveeeennen., Greasewood Flat

KEY B: Herbaceous Wetland Ecological Systems

la. Herbaceous wetlands of the Northwestern Glaciaiddns, Northwestern Great Plains, or Western
Great Plains regions of eastern MONANA................ooviiiiieee e e 2

1b. Herbaceous wetlands of Other regiQns.............oooi i 5

2a. Wetland occurs as a complex of depressional wetlands within the glaciated plains of northern
Montana. Typical species lnde Schoenoplectuspp. andTypha latifoliaon wetter, semipermanently
flooded sites, andEleocharispp.,Pascopyrum smithiandHordeum jubatunon drier, temporarily
floOdEd SITES.. ..ot Great Plains Prairie Pothole

2b. Wetland doe not occur as a complex of depressional wetlands within the glaciated plains of
/o ] > o = 3

3a. Depressional wetlands in the Western Great Plains with saline soils. Salt encrustations can occur on
the surface. Species are typically galerant such a®istichlis spicataPuccinellisspp.,Salicornisspp.,
and Schoenoplectus maritimus..............ccccoooee e, Great Plains Saline Depression Wetland

3b. Depressional wetlands in the Western Great Plains with obvious vegetation zonation dominated by
emergent herbaceous vegetation, includiBteocharispp.,Schoenoplectuspp.,Phalaris arundinacea
Calamagrostis canadensidordeum jubatumandPascopyrum smith................ccccccd 4

4a. Depressional wetlands in the Western Great Plains associated with open basihatban

obvious connection to the groundwater table. This system can also occur along stream margins where it
is linked to the basin via groundwater flow. Typical plant species include spedigshaf Carex
Schoenoplecty&leocharisJuncusand floding genera such d@3otamogetonSagittaria and
Ceratophyllum................oooi i, Great Plains Open Freshwater Depression Wetland

4b. Depressional wetlands in the Western Great Plains primarily within upland basins having an
impermeable layesuch as dense clay. Recharge is typically via precipitation and runoff, so this system
typically lacks a groundwater connection. Wetlands in this system tend to have standing water for a
shorter duration than Western Great Plains Open Freshwater Depre¥getlands. Common species
includeEleocharispp.,Hordeum jubatumandPascopyrum SMithil..........c.occcvviviiiiiiiiiiiiieeeen
............................................................................................. Great Plains Closed Depression Wetland

5a. Wetlands with a permanent water source throughout all or most of the year. Waté¢moisabove
the surfacethroughout the growing seasoexcept in drought years. This system can occur around
ponds, as fringes around lakes and along stoeving streams and river$he vegetation is dominated



by commoremergent and floatindgeaved speciemcluding species dcirpusSchoenplectus Typha
JuncusCarexPotamogetonPolygonumandNupha........... Western North American Emergent Marsh

5b. Herbaceous wetlands associatetth a high water tabler ovedandflow, but typially lacking

standing waterSites withno channel formatiomre typically associated with snowmelt and not

subjected to high disturbance events such as flooding (Slope HGM GSlass)ssociated with a stream
channelare more tightly connected to overb& flooding from the stream channel than with snowmelt

and groundwater discharge and may be subjected to high disturbance events such as flooding (Riverine
HGM Class). Vegetationdeminated by herbaceous species; typically graminoids have the highest
caropy cover includingarexspp.,Calamagrostispp., andDeschampsia CESPI@S...........cvvveeveereeeeennn.
........................................................................................................... Alpine-Montane Wet Meadow




Rocky Mountain Subalpindlontane Fen

General Description

Fens occur infrequently throughout the Rocky Mountanasif Colorado north into Canada.

They are confined to specific environments defined by groundwater discharge, soil chemistry,
and peat accumulation. This system includes poor fens, rich fens and extremely rich fens. Fens
form at low points in the landscap® near slopes where groundwater intercepts the soil

surface. Groundwater inflows maintain a fairly constant water level-yeand, with water at

or near the surface most of the time. Constant high water levels lead to accumulation of
organic material, ugally greater than 40 centimeters (15 inches) except on sites underlain by
limestone bedrock. In addition to peat accumulation and perennially saturated soils, extremely
rich and iron fens have distinct soil and water chemistry, with high levels of ome@

minerals such as calcium, magnesium, or iron. Fens maintain stream water quality through
denitrification and phosphorus absorption. They are among the most floristically diverse of all
wetland types, supporting a large number of rare and uncommongirytes and vascular

plant species, as well as providing habitat for uncommon mammals, mollusks and insects. Fens
usually occur as a mosaic of herbaceous and woody plant communities. In herbaceous
communities, there are several plant associations domindtgededgesGarexspecies),
spikerushesKleocharispecies), and rusheduncuspecies). Bryophyte diversity is generally

high and includes sphagnurSghagnunspecies). Forb diversity is especially high in extremely
rich and iron fens. The woody communisgytypically composed of willovsélixspecies) and

birch Betula nana carr shrubland. The surrounding landscape may be ringed with other
wetland systems: fens often grade into marshes, wet meadows or riparian shrublands, and can



be surrounded by conifeswamps or wet to mesic coniferous forests. In very rare cases, fens
can occur within prairie grasslands in the glaciated Great Plains. Fens are found in scattered
locations along the Rocky Mountain Front, in the Rocky Mountains and and intermountain
valleys, in the small isolated central mountain ranges, and at higher elevations on the Beartooth
Plateau in the southern portion of the state.

Diagnostic Characteristics
Seepagded slopes, montane to subalpine elevations, organic peat layer greater tham40
deep, extreme (mineral) rich and irerch, saturated soils, bryophytes, graminoids

Similar Systems
AlpineMontane Wet Meadow
Western North American Emergent Marsh

Range

This system occurs ifquently throughout the Rocky Mountains from Colorado north into
Canada. In Montana, small fens are found in scattered locations in the glaciated plains and in
the small isolated mountain ranges of the central part of the state. The Swan, Stillwater and
Flathead valleys have numerous rich and extremely rich fen systems due to the prevalence of
limestone bedrock in the Whitefish, Mission, and Swan mountain ranges. Similarly, rich and
extremely rich fens are found along the limestamneh Front Range east tiie Continental

Divide. East of the Continental Divide, both small and large rich and extremely rich prairie fens
occur on the extreme western Great Plains bordering the Rocky Mountain Front (Lesica, 1986)
and rarely, within the northwestern mixed grasapie (Heidel et al, 2000). Further south in
western Montana, poor fen systems are more common in the Bitterroot, Lolo, and Beaverhead
ranges, and are found in the granitic, isolated central Montana island ranges and the Beartooth
Plateau in southwestern bhtana.

Environment

The monanesubalpine fen ecological system is a srpalich system composed of mountain
wetlands that support a unique communibf plants not found in other types of wetlands. Fens
are confined to specific environments defined bypgndwater discharge, soil chemistry, and

peat accumulation of at least 40 centimeters (15 inches), although peat accumulations in areas
overlain by gravel, cobble or bedrock may be less. Soils are typically organic histosols with 40
centimeters or more obrganic material if overlying a mineral soil, or less if overlying bedrock,
cobbles or gravels. Histosols range in texture from cleskeyetal to loamyskeletal and fine

loams. Fens form at low points in the landscape or near slopes where groundwateepite

the soil surface. Groundwater inflows maintain a fairly constant water levehyesnd, with

water at or near the surface most of the time. Constant high water levels lead to accumulations
of organic material. Rich and extremely rich fens are fonrareas underlain by limestone.

Water chemistry ranges from only slightly acidic to alkaline and is usually distinctly calcareous.
Marl deposits (precipitated calcium carbonates) are common in these systems. Tufa deposits or
terraces can be seen in someh fens and are composed of virtually pure calcium carbonate at



the soil surface, formed by continuous discharge and evaporation of calcite saturated
groundwater. In northwestern Montana, pH values usually range from 5.9 to 8.4 (Chadde et al.,
1998). Poofens are more common in the northern Rocky Mountains and occur in areas
overlain by norcalcareous bedrock, e.g., argillites and granite. These are usually flat, acidic,
and saturated to the surface, sometimes with standing water. Iron rich fens are ra@én
occurrence, and can be strongly acidic (as low as pH 2.98) and associated with geothermal
features and bedrock of weathering pyrite, as found in some occurrences in the Yellowstone
Plateau (Lemly, 2007). Iron rich fens support a diverse bryopostenunity, typically have less
vascular plant diversity, and are composed of species dependant on more acidic conditions.

Fens develop successionally through Hikeng, flowthrough successional processes or by
paludification (Chadde et al., 1998). Ldikeng occurs in depressions and is often characterized
by the presence of floating mats and a ring of carr vegetation on the outer margin of the
peatland. Flowthrough fens are the most common in the northern Rocky Mountains. They
occur along springstreams, slopes and benches with a constant inflow and outflow of
calciumrich water. They are characterized by a series of linear hummocks oriented
perpendicular to the slope. Carr shrubland is well developed initoaugh fens due to well
aerated, nutrent-rich water near the inflow and outflow zones. Usually there is an open,
nutrient- poor community in the central portion of the fen. Paludification occurs when fens
expand due to a rise in the water table caused by peat accumulation. This proces$ aftaros
observed near seeps and springs or adjacent to closed basin peatlands where peat
accumulation causes wetter conditions along the outer edges. Higher water tables kill existing
trees. In the northern Rocky Mountains, this successional processtedidue to prolonged
summer droughts; however it may be seen in some fen systems at higher elevations.

In northwestern Montana, fens occur at montane to subalpine elevations, generally ranging
from 9852,165 meters (2,508,500 feet). In southwestern Moaha, subalpine and alpine fens
occur at higher elevations (Heidel and Rodemaker, 2008). These communities typically occur in
seeps and wet subrigated meadows in narrow to broad valley bottoms. Surface topography is
typically smooth to concave with lak#l peatlands or with slopes ranging from O to 10 percent

in flow-through fens.

Vegetation

Floristically, rich and extremely rich fens support the greatest vascular plant species diversity of
all peatland types in the Rocky Mountains. Extremely rich &&asharacterized by high species
diversity and a mosaic of herbaceous and woody plant communities. In contrast, poor fens have
scattered vascular plant cover and lower species diversity but are characterized by a nearly
continuous and diverse cover of s&es and other bryophytes.

Several vascular plants have been identified as extremely rich or rich fen indicators in Montana,
and some of these species are uncommon or rare. Indicators includeiessfggillow Salix

candidg, simple bog sedg&bresia snpliciusculy, Bellardii bog sedg&fbresia

myosuroides = w2 f f I y R Q driciophbrant punaléypliile\giednksedgeQarex

viriduld), northern single spike sedg€drex scirpoidgapale sedgeGarex lividg bulblet



bearing water hemlockGicut bulbiferg, slender cottongrasg¢iophorum gracilg green

keeled cottongrassHriophorum viridicarinatuiym beaked spikerusti{eocharis rostellaja

northern bog violet Yiola nephrophyllp pale bog laurelalmia polifoli® > Y I £ YQ& € 206 St 7
(Lobelia RImii), and yellow widelip orchid_{paris loeseli Other orchids such as giant

helleborine orchid Epipactis gigantegpare found in open sedggominated portions of the fen

system, while ondeaf orchid Ameorchis rotundifolia = & LI NNE ¢ QriCy@igediunt I R& a f )
passerinu and small yellow ladyslippe€ypripedium parviflorujnoccur on raised sphagnum

hummocks around trees and shrubs near the perimeter of the fen. These species are found

almost exclusively in fens or wet forest habitats borderigst Poor fens often include species

found in more acidic conditions such as pale bog ladalnjia polifolid, rannoch rush

(Scheuchzeria palustyiand sundewsl¥roseraspecies).

In extremely rich and rich fens, the herbaceous community is often doeuhlay beaked
sedgesCarex utriculatar Carex rostraty water sedgeGarex aquatills mud sedgeQarex
limosg, woolyfruit sedgeCarex lasiocarpaspikerushEleocharis specigscottongrass
(Eriophorum specigsrushes $cirpuspecies and richophoum species) and bulrushes
(Shoenoplectud LISOA Sa0® hiGKSNJ FNBIj dzSy (i CardxIBubadii Ay Of dzR
analogue sedgeJarex simulath northern bog sedgedarex gynocratgsbristly-stalked sedge
(Carex leptalep poor sedgeQarex pauperca), yellow sedgeGarex flavy hair sedgeGarex
capillarig, silvery sedgeQarex canescejidens sedgeGarex lenticular)s Baltic rushJuncus
balticug, northern rush Juncus alpin@rticulatug), dagger leaf rushl(incus ensifolijis
threadleaf rush(Juncus filiformis common spike rushe(eocharigpalustrig, and fewflowered
spike rushEleocharis quinqueflofaCommon grasses include bluejoint reedgrass
(Calamagrostis canadengisufted hairgrasseschampsia cespitosaand fringed brome
(Bromus ciliatug.

Rich and extremely rich fens also support high forb diversity. Common species include showy
pussytoesAntenarria pulcherrimp bog orchid Rlantantheraspecies), buckbeamMgnyanthes

trifoliata), elegant death camagigadenus elegapsgrassof-parnassusHarnassiapecies),

beautiful shootingstar @odecatheon pulcherrinuin  LIJA Yy { St Fediflarigi Q&4 KSIF R
groenlandicd, arrowgrass {riglochin palustris and Siberian chiveél{ium schoenoprasum

At subalpine elevations, common buttervidPinguicula vulgarjsoften occurs near seeps or

springs, in areas where there is marl accumulation or on tufa deposits or terraces.

In Montana, wet, floatingsphagnurrdominated mats are associated with open water edges or
depressional areas of fen sgms. Bryophyte floating mats often consist of Meesia moss

(Meesia triquetrd, Scorpidium mossS¢orpidiungt LISOA S&a0 > al ISphagiuyi Qa LISI
magellanicum and brown peatmossSphagnum fuscuinThe bryophyte floating mat supports

a very minor componerof sedges such as mud sed@afex limospand smaller sedges such

as grape sedgeC@arex aurep softleaf sedgeCGarex dispermaand inland sedgeCarex interioy,

as well as cottongrass speci€sipphorunmspecies). Fen indicators such as pale latdhiia

polifolia), rannoch rush§cheuchzeria palustyiand sundews¥roseraspecies) occur on these

floating mats. BuckbeamMenyanthes trifoliata is a late seral species from the sedge mat phase

and is often present on floating mats.



Fens are frequentlipordered by willowbog birch SalixspeciesBetula nana glanduloga
dominated carrs. Carr shrubland is well developed infilosugh fens due to hightgerated
nutrient-rich water near the inflow and outflow zones or the perimeter of basin fens. Sageleaf
willow (Salix candidgis an indicator species, and sometimes the dominant willow species.
Other willow species include autumn willo®glix serrissimas . S 0 0 Sadix bébbidra 2 6 0
5 NHzY Y 2 y R QSalix drisnfrforddidna planeleaf willow Salix plaifolia), wolf willow

(Salix wolfj, and undergreen willowSalix commutata Other common carr shrubs include
alder @AInusspecies), bog birciBetula nang, alder buckthornRhamnus alnifolig shrubby
cinquefoil Dasiphora fruticosp and western Labrat tea Cedum glandulosumEngelmann
spruce Picea engelmanniis the most frequent conifer species associated with fens and
forested fen margins of these systems (Hansen and others, 1995).

Alliances

(A.1403)XBeakedsSedgeNorthwestTerritory Sedge SeaonallyFloodedHerbaceoudlliance
(A.1469)AnalogueSedgeSaturatedHerbaceouglliance
(A.1404)AquaticSedgeSeasonallyrloodedHerbaceoudlliance
(A.1413)BrownBogSedgeSeasonallyloodedHerbaceougilliance
(A.995)DwarfBirchSeasonallyloodedShrublandAlliance

(A.1002)HoaryWillow SeasonallyloodedShrublandAlliance

(A.1416)Mud SedgeSeasonallyrloodedHerbaceoudlliance
(A.1398)ThreewaySedgeSeasonallyloodedHerbaceoudlliance
(A.1415)WiregrassSedgeSeasonally¥loodedHerbaceousilliance

=A =4 =4 =4 4 -4 4 -4 4

Dynamic Processes

Mountain fens act as natural filters, cleaning ground and surface water. Fens also act as
sponges by absorbing heavy precipitation, then slowly releasing it downstream, minimizing
erosion and recharging groundwater systems. Pegaisgroundwater and cold temperatures
allow organic matter to accumulate, forming peat, which allows classification of wetlands
within this system as fens. Peat accumulates at the rate of 8 to 11 inches per 1000 years,
making peatlands a repository of 10@years of posglacial history.

Management

Land uses surrounding fens can potentially alter the hydrology and nutrient inputs of these
systems, thus changing their underlying processes. Increased land use within 100 meters has
been found to be correlatd with increased nutrient levels in peatlands in Montana, suggesting
that setbacks should be 100 meters or more for adequate protection (Jones 2003). Draining,
heavy cattle use, and irrigation practices can also alter hydrology and result in the loss of
species diversity. Localized peat mining may occur on private lands.

Restoration Considerations

The degree of damage that has occurred in a fen has a significant impact on the prospects for
restoration. Peat mining will cause irreversible damage to feregystecause Rocky Mountain
fens build peat so slowly (8 to 11 inches per 1,000 years). In fen systems where water has been
drained or altered, the original hydrology of the system must be restored before any vegetation



restoration can be considered. If veatlevels are restored, rgrowth and recolonization of

peat mosses can occur, although this is a very slow process. In deeper waters, regeneration
depends on whether residual peat layers will become buoyant. Regeneration largely depends
on water chemisty and residual peat layer quality. When peat quality is inadequate, shallow
inundation is recommended (Smolders et al., 2002).

Heavy cattle use in a fen system can alter the hydrology by damaging soils within the fen
system. Soil compaction and pugginghm the peat layer will change surface water flow.
Heavy cattle use can also alter the successional processes within the dedgrated area of
a fen. Cattle hoof action can lead to pugging and hummocking, creating microsites where
shrubs can become esblished, changing the sedg®minated meadow to carr shrubland.
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Rocky Mountain Subalpindlontane Riparian Woodland

General Description

This riparian woodland system includes seasonally flooded forests and woodlands found at
montane to subalpia elevations in the Rocky Mountains. This habitat ranges from narrow
streamside forests lining, confined lesvder mountain streams to stands along broader,
meandering tributaries, but they are typically dominated by coniferous tree species. Stands
generaly occur at elevations between 4,600 and 8,800 feet. In subalpine environments where
there are steep gradients and higimergy flows controlled by precipitation and hydrological
events, the transport and accumulation of sediments constantly creates aritbgissites for

the establishment of vegetation (Melanson and Butler, 1981jvestern Montana, this system

is typically dominated by grand fiABies grandis subalpine fir Abies lasiocarpa Engelmann
spruce Picea engelmanniiwestern red cedarThya plicatg) and western hemlockréuga
heterophyllg in moister sites, and by Douglas(Pseudotsuga menzig¢sponderosa pineRinus
ponderosd, and Rocky Mountain junipedyniperus scopulorunin drier areas (Ellis and

Richard, 2003). The understorythis riparian system is typically sparse, but along the banks
and on gravel bars, willovBélix spp, alder Alnusspp.) and redosier dogwoo&6rnus serica
can be found. These riparian conifer types contribute to animal and plant diversity because
they tend to have a more diverse forest structure than adjacent upland habitats. Although
riparian areas make up a relatively small percent of cover in the Rocky Mountain West, they
provide important migratory corridors, foraging areas and shade cover fof Md y I Q& 0 A NR & :
fish, insects and mammals (Ellis and Richard, 2003).

Diagnostic Characteristics
montane, forest and woodland, riverine, alluvial, short flooding interval (< 5 years)
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Similar Systems
Northern Rocky Mountaihower Montane Riparian Woodland and Shrubland
Rocky Mountain Subalpiddontane Riparian Shrubland

Range

This system is found at montane to subalpine elevations in the Rocky Mountains, from southern
New Mexico north into Mntana, Alberta and British Columbia, and west into the

Intermountain region and the Colorado Plateau. In Montana, riparian conifer systems are found
throughout the state, but are more common in the moister forested regions west of the
Continental Divide.

Environment

This riparian woodland system includes seasonally flooded forests and woodlands found at
montane to subalpine elevations of the Rocky Mountains. Stands typically occur at elevations
between 4,608,800 feet. This system is common to the poatéveloped floodplains and

terraces of Wshaped, narrow valleys and canyons, and less frequently, it occurs in moderate to
wide valley bottoms on large floodplains along broad, meandering rivers such as the South Fork
of the Flathead, and on pond or lakeangins. In subalpine environments where there are steep
gradients and higienergy flows controlled by precipitation and hydrological events, the

transport and accumulation of sediments constantly creates and destroys sites for the
establishment of vegetatn (Melanson and Butler, 1991).

Vegetation

Vegetation composition and structure can vary depending on latitude, elevation and climate. A
woody riparian area in the subalpine zone of the Rocky Mountains in Montana is typically
dominated by grand fir, subalpe fir and Engelmann spruce. Grand fir and Engelmann spruce
are considered late seral species, while subalpine fir is predominantly found in climax
communities at higher elevations or at lower elevations in frost pockets (Hansen et al., 1995). In
the montane zone, dominant vegetation changes to a community dominated by ponderosa
pine, western larchl(arix occidentaljsand Douglas fiRseudotsuga menzigsiWestern red

cedar Thuja plicata and western hemlocki§uga heterophylleoccur in moister sitegest of

the Continental Divide, and Some sites support Rocky Mountain juniper. The understory is
typically sparse, but along the banks and on gravel bars, willow, alder and redosier dogwood
can be present. Some sites support scattered black cottonwBogu({us balsamniferpand/or

small stands of quaking aspdpopulus tremuloidgs The vegetation in these systems relies on

a consistent shallow water table to meet individual plant requirements; however, periodic
flooding is necessary for community mainteranFlooding transports sediments and creates
establishment sites for plant colonization. Many plants have acquired adaptive traits as a result
of this disturbance regime. Mechanical adaptations such as stem flexibility and specialized
oxygenholding cellsassist riparian plants to endure through the physical strains of flooding.
Reproductive adaptations, including watgispersible seeds, vegetative budding, and
adventitious roots allow plants to colonize and regenerate by seed and asexual methods.
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The unckrstory shrub species often form in a narrow band in the gravel bars and embankments
along the stream channel. In the montane zone, species such as thinleaf/slioles (ncang
NER2AASNI R23¢22R | YR ¢ Sdixbebbidnd 3 dzOKiflolv &l S0 0 Qa
boothiiv = 5 NHzY Y 2 ySRIR drumimbnidi&na dusky willow $alix melanopsjsand

D S & S NI aSalié gefetiat)sire common. In western Montana riparian forests dominated

08 aLINHzOS 2 NJ & dzo Oplopdhay Sorriduaniapbe RcBddrifia® i th®f dzo 0o
understory, but this is an infrequent plant association. Other minor shrubs include thimbleberry
(Rubus parviflorgs elderberry $ambucus specigDouglas hawthornQrataegus douglasgiji

black twinberry [Conicera involucrafa ader buckthorn Rhamnus alnifolig serviceberry

(Amelanchier alnifolip common snowberrySymphoricarpos albis | YR 2 2 RiRR& Q NR & S

woodsi).

In the subalpine elevations, sitka ald&ifus viridi® | YR 5 NHzYY2Y RQa o6Aff 24

dominant. Waterbirch Betula occidentaljsor resin birchBetula glandulospmay also be

present. Planeleaf willowS@lix planifoli§ undergreen willowS%alix commutata = . | NOf | @ Q&

willow (Salix barclayj shortfruit willow Salix brachycargaand grayleaf willowSalk glauca

become common at higher elevations. Herbaceous vegetation forms a minor component of this
system but may include small patches of bluejoint reedgr@sgafnagrostis canadengis

drooping woodreedCinna latifolig and sedges such water sed@agx aquatiliy. Common

forbs include arrowleaf groundsebénecio triangular)sangelicaAngelica spp.haneberry

(Actaea rubra western meadow rueThalictrum occidentale > a G F NNB &a2f 2Y2y Qa
(Maianthemum stellatuny, fragrant bedstrawGalium triflorun), Virginia strawberryHragaria
virginiang, sweetcicely Osmorhizaspecies), common cow parsnigdracleum maximuin

claspleaf twistedstalk $treptopus amplexifoliysaand green false hellebor®& ¢ratrum viridé.
Common ferns and fern allies are oftpresent, such as horsetaEquisetunspecies),

American ladyfernAthryium filixfeming), and oak fernGymnocarpium dryoptens

Alliances
(A.311)BlackCottonwoodTemporarilyFloodedForestAlliance
(A.191)EngelmanrSpruceSeasonallyloodedForestAlliance
(A.572)EngelmanrSpruceSeasonallyFloodedWoodlandAlliance
(A.179)EngelmanrSpruceTemporarilyFloodedForestAlliance
(A.566)EngelmanrSpruceTemporarilyFloodedWoodlandAlliance
(A.188)LodgepolePineSeasonallyloodedForestAlliance
(A.1759 LodgepolePineTemporarilyFloodedForestAlliance
(A.562)LodgepolePineTemporarilyFloodedwWoodlandAlliance
(A.274)QuakingAspenForestAlliance
(A.340)QuakingAspenSeasonallyloodedForestAlliance
(A.300)QuakingAspenTemporarilyFloodedFores Alliance
(A.422)Subalpind=ir- QuakingAspenkForestAlliance
(A.190)Subalping=ir SeasonallyloodedForestAlliance
(A.177)Subalping=ir TemporarilyFloodedForestAlliance
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Dynamic Processes

Stochastic flood events and variable fluvial conditiares crucial to the development of
establishment sites for riparian plants, and actl as a primary control on plant succession. Steep
gradients and higienergy flows controlled by precipitation causes flooding events that

transport sediments. The scouringtaand accumulation of sediments creates and destroys

sites for the establishment of vegetation (Melanson and Butler, 1991). Sediment accumulating
in more meandering examples of these systems often creates gravel bars at or near the surface
of the water whee colonizing vegetation creates bands of mixed vegetation that occupies
different stages of succession (Melanson and Butler, 1991). Ground water seepage from
snowmelt may create shallow water tables or seeps that vegetation depends on for a portion of
the growing season

Management

Grazing along narrow, low order streams can result in increased erosion and channel
downcutting (Mitsch and Gosellink, 2000). Sites that are subjected to heavy grazing practices
may transition to an herbaceous understory conisigtof introduced grasses and forbs such as
Kentucky bluegras®6a pratensijsand Canadian thistl€{rsium arvengeln addition, fire
suppression, timber harvest and reduced flood frequency can affect the succession of riparian
communities.

RestorationConsiderations

Restoration strategies are dependent on the degree and type of disturbance event. Restoration
efforts must first concentrate orestoringthestream's hydrologyso floods can reccur. In

stream habitat enhancement (e.g., additions of log®oulders) should be employed after
restoring natural processes or where shtgtm improvements in habitat are needed (e.qg., for
species in recovery).

Removing or strictly limiting grazing by livestock and wildlife will allow the system to recover if
hydric soils have not been lost due to extensive soil compaction, pugging, or down cutting of
stream channels, and if there are existing populations of herbaceous native spearex (
Juncusand native grasses) that possess rhizomatous root systems eapfatgicolonizing bare
soils. Rhizomatous, highly adaptable exotic grasses such as Kentucky bluegrass, common
timothy and smooth brome and pasture forbs such as clovEigo{iumspecies) and common
dandelion Taraxacum officinalewill persist on the sit and may compete with existing
populations of native graminiods and forbs. In these cases, land managers must determine
whether the exotic density is small enough that an adequate stand of native graminoids and
forbs can become established on the siteedeeding efforts are used. In all cases, grazing must
be excluded for several years to allow adequatgrewth and recovery of existing shrubs and
the herbaceous understory.

Because all major shrub species within this riparian system are capablswgbrging and
typically possess extensive, spreading root systems, modified land management practices in
areas of low to moderate impact can minimize additional restoration needs. Vigor, health and
degree of vegetative regeneration of existing trees and Bhmust be evaluated to determine

15



if these components of the community are capable of recovery in an acceptable time frame.
Intensive revegetation efforts should be limited to sites where a catastrophic wildfire or
prolonged heavy grazing has destroyedsérg trees, shrubs and the seed bank.
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Rocky Mountain 8balpine-Montane Riparian Shrubland

General Description

This riparian system is a seasonally flooded shrubland found at montane to subalpine elevations
of the Rocky Mountains. Shrubs dominate this system, with total shrub cover ranging from 20

to 100 percent. It occurs as linear bands of shrub vegetation lining streambanks and alluvial
terraces in narrow to wide, lowgradient valley bottoms and floodplains with sinuous stream
channels. Flooding creates and destroys sites for the establishment of viegettatough the
transport and accumulation of coarse sediment (Melanson and Butler, 1991). Sediment
accumlating in these systems can form gravel bars at or near the surface of the river, creating
bands of mixed vegetation that occupy different stages atcesgsion (Melanson and Butler,

1991). Ground water seepage from snowmelt may create shallow water tables or seeps that
vegetation depends on for a portion of the growing season. This system often occurs as a
mosaic of multiple communities that are shrubdaherb dominated. The structure of

vegetative communities in these systems can vary depending on latitude, elevation and climate.
Ly a2ydlyls GKS&S adeaidSvya INBE R2YAyS$aixkSR o0& gA
drummondian® = . S 0 0 Sadix bgblaha) Radeleaf willow$alix planifolisssp.

planifolig), undergreen willowQalix commutatg Idaho willow $alix wolfij, booth willow Galix
boothiv' | Y R DS & SalQeyeriana Typicalderb@aceous vegetation found in the
understory includeveaked sedgeQarex utriculaty bluejoint reedgrassdalamagrostis

canadensiy and northern reedgras€@lamagrostis stricfa Generally, the upland vegetation
surrounding these riparian systems are conifer dominated forests. Shrubland riparian systems

17



are important for bank stabilization, organic inputs to the adjacent stream, shade cover and
wildlife habitat values.

Diagnostic Characteristics
montane, shrubland, riverine, alluvial, broad leaf shrub, short flooding interval (< 5 years), short
persistene

Similar Systems

Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland
Rocky Mountain Lower Montareoothill Riparian Woodland and Shrubland
Rocky Mountain SubalpiAdontane Riparian Woodland

Range

This system is found throughout the Rocky Mountain cordillera from New Mexico north into
Montana, and occurs in the isolated island mountain ranges of central and eastern Montana. It
is foundthroughout the western states and provinces of North America; including the
Intermountain Basin and Colorado Plateau states

Environment

This riparian system is a seasonally flooded shrubland found at montane to subalpine elevations
of the Rocky Mountais1 In Montana, this system typically occurs at elevations between 1,750
and 2,693 meters (5,748,830 feet). This system consists of narrow bands of shrub vegetation
lining streambanks and alluvial terraces in narrow to wide -¢padient valley bottoms ah
floodplains with sinuous stream channels. This system is also typical around seeps, fens, and
isolated springs on hillslopes away from valley bottoms. Sediment that accumulates in these
systems may create gravel bars at or near the surface of the rilverercolonizing vegetation
creates bands of mixed vegetation that occupy different stages of succession (Melanson and
Butler, 1991). Ground water seepage from snowmelt may create shallow water tables or seeps
that vegetation depends on for a portion of tiggowing season.

Vegetation
Plant community composition and structure can vary depending on latitude, elevation and

Ot AYIGSd C2NJ SEIYLX S Ay &2dz2ikKgSaid azyidl yl 5N
GKAETS DS@SNRa gAftf20 myRint@dedidtekelevationst Ii2tide I NBE T 2 dz
Y2NIKgSad NBIA2Y 2F az2yidlyls DSe&SNDa |yR 0221
gAft26 R2YAYIlIGSa Y2ad NALI NRIFY | NBI & FyasSy

undergreen willow and Idaho willow a®’eNB | dzSy i | & a 2 OA ISali® lﬁamlayj I NOf | &¢
shortfruit willow Salix brachycarpgaand grayleaf willowSalix glaucabecome common at

higher subalpine elevations. Sageleaf will&al{x candidpis indicative of fens and occurs in

association wh other willow species to form the shruttominated carr layers within riparian

areas feeding into or out of fens. Redoiser dogwad@dr(us sericgashrubby cinquefoil

(Dasiphora fruticosp alder Alnus spp, currant Ribes sppand Rocky Mountain mdg (Acer

glabrum) are common associates. Water bir@efula occidentaljsor bog birchBetula nana,

glandulosa may also be present.
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Dominant graminoid vegetation in the herbaceous stratum of these shrubland riparian systems
includes bluejoint reedgraseprthern reedgrass and Northwest Territory sedge. Common forbs

include dwarf fireweed@hamerion latifoliury field mint Mentha arvensis glaucous

willowherb Epilobium glaberrimuin western mountain asteiSymphyotrichum spathulatum

and tiny trumpets(Collomia linear)s Sharptooth angelicaAgelicaarguta = & G NNB &2f 2Y
seal Maianthemum stellatun), sweetcicely Osmorhizapecies), common cow parsnip

(Heracleum maximuin claspleaf twisted stalk $treptopus amplexifolijsand green false

hellebore (Veratrum viride are frequent at higher elevations. Within rich fearr shrublands,

graminoid and forb species diversity is typically higher than other sites supporting these

riparian shrublands.

Flooding in these systems influences vegetative comtiasby transporting sediments and
creating establishment sites for colonization. Many plants in these-éngngy systems that
experience large disturbances from floods have acquired adaptive traits. Some have flexible,
resilient stems and specializedliseto hold oxygen so that they can survive large flood events.
These species also have reproductive adaptations such as-diafeersed seeds and are able

to sprout quickly from flood damaged stumps. Ground water seepage from snowmelt may
create shallow \ater tables or seeps that vegetation depends on for a portion of the growing
season. Sites that are ovbrowsed will become dominated by Bebb willow, a shrub that is
more resilient to heavy grazing. In sites where there is prolonged disturbance, wilerage

will decrease, resulting in a more open canopy. Herbaceous vegetation will transition to a grass
dominated system including fowl bluegrag®é palustriy Kentucky bluegras®ga pratensis

and field horsetailEEquisetum arvenggHansen et al, 1%).

Alliances

(A.1001)Booth'sWillow SeasonallyrloodedShrublandAlliance
(A.972)Booth'sWillow TemporarilyFloodedShrublandAlliance
(A.1004)Drummond'sWillow SeasonallyloodedShrublandAlliance
(A.973)Drummond'sWillow TemporarilyFloodedShrubland Alliance
(A.995)DwarfBirchSeasonallyFloodedShrublandAlliance
(A.1006)Geyer'sWillow SeasonallyloodedShrublandAlliance
(A.975)Geyer'sWillow TemporarilyFloodedShrublandAlliance
(A.986)GrayAlder SeasonallyrloodedShrublandAlliance

(A.99) GrayAlder TemporarilyFloodedShrublandAlliance
(A.963)GrayleafWillow TemporarilyFloodedShrublandAlliance
(A.1002HoaryWillow SeasonallyloodedShrublandAlliance
(A.971)LongbeakWillow TemporarilyFloodedShrublandAlliance
(A.1008)Planelaf Willow SeasonallyFloodedShrublandAlliance
(A.968)RedosierDogwoodTemporarilyFloodedShrublandAlliance
(A.952)RockyMountain Maple TemporarilyFloodedShrublandAlliance
(A.958)Shrubbycinquefoil TemporarilyFloodedShrublandAlliance
(A.966)Itka Alder TemporarilyFloodedShrublandAlliance
(A.1003)UndergreenWillow SeasonallfFloodedShrublandAlliance
(A.996)Water BirchSeasonallfrloodedShrublandAlliance
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(A.967)Water BirchTemporarilyFloodedShrublandAlliance
(A.979)WhiplashWillow TemporarilyFloodedShrublandAlliance
(A.1009)Wolf's Willow SeasonallyrloodedShrublandAlliance
(A.983)Wolf's Willow TemporarilyFloodedShrublandAlliance
(A.1007)YellowWillow SeasonallyloodedShrublandAlliance
(A.980)YellowWillow TemporarilyFloodedShrublandAlliance

Dynamic Processes

Stochastic flood events and variable fluvial conditions are crucial to the development of
establishment sites for riparian plants, and act as a primary control on plant succe3sep.
gradients and higlenergy flows controlled by precipitation cause flooding events that
transport coarse sediments. Scouring out and accumulation of sediments constantly creates
and destroys sites for the establishment of vegetation (Melanson and Butler, 1991).
Accumulating sedients often create gravel bars at or near the surface of the water where
colonizing vegetation creates bands of mixed vegetation occupying different stages of
succession (Melanson and Butler, 1991). Ground water seepage from snowmelt may create
shallow wate tables or seeps that vegetation depends on for a portion of the growing season
when stream flow is low.

Management

Grazing along narrow low order streams results in increased erosion and channel downcutting
(Mitsch and Gosellink, 2000). Sites that averdbrowsed will become dominated BebbQ a

willow, a shrub that is more resilient to heavy grazing. In sites where there is prolonged
disturbance, willow coverage will decrease, and herbaceous vegetation will transition to a grass
dominated system includg fowl bluegrass, Kentucky bluegrass and field horsetail. In addition,
fire suppression, timber harvest and reduced flood frequency can affect the succession of
riparian communities.

Restoration Considerations

Restoration strategies will vary based or tthegree and type of disturbance event. Restoration
efforts must first concentrate on restoring the stream's hydrology, so the floods canaar.
In-stream habitat enhancement (e.g., additions of logs or boulders) should be employed after
restoring natual processes or where sheterm improvements in habitat are needed (e.qg, for
species in recovery).

Removing grazing from this ecological system will allow the system to recover if hydric soils
have not been lost due to extensive soil compaction, puggingpwn cutting of stream
channels, and if there are existing populations of herbaceous native sp€aes¢xguncusand
native grasses) that possess rhizomatous root systems capablecofa®zing bare soils.
However, rhizomatous, highly adaptable &ggrasses such as Kentucky bluegrass, common
timothy and smooth brome, and pasture forbs such as clovEifo({iumspecies) and common
dandelion Taraxacum officinalewill persist on the site and may compete with existing
populations of native graminats and forbs. In these cases, land managers must decide if the
exotic density is sufficiently small that an adequate stand of native graminoids and forbs can
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become established on the site if reseeding efforts are used. In all cases, grazing by cattle and
wildlife should be excluded for several years to allow adequaigrogvth and recovery of
existing shrubs and the herbaceous understory.

Because all major shrub species within this riparian system are capablsmfoeting and

typically possess extensivgpreading root systems, modified land management practices in
areas of low to moderate impact can minimize additional restoration needs. Vigor, health and
degree of vegetative regeneration of existing shrubs must be evaluated to determine if these
comporents of the community are capable of recovery in an acceptable time frame. Intensive
revegetation efforts should be limited to sites where a catastrophic wildfire or prolonged heavy
grazing has destroyed existing shrubs and the seed bank.
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Northern Rocky Mountain Lower Montane Riparian Woodland and Shrubland

]

General Description

This ecological system is found throughout the Rocky Mountain and Colorado Plateasregio
In Montana, sites occur at elevations of 60219 meters (2,004,000 feet) west of the
Continental Divide. East of the Continental Divide, this system ranges up to 1,676 meters (5,500
feet). It generally comprises a mosaic of multiple communities &éna treedominated with a
diverse shrub component. It is dependent on a natural hydrologic regime with annual to
episodic flooding, so it is usually found within the flood zone of rivers, on islands, sand or
cobble bars, and along streambanks. It camfdarge, wide occurrences on raithannel islands
in larger rivers, or narrow bands on small, rocky canyon tributaries anetiveefied benches. It
is also typically found in backwater channels and other perennially wet but less scoured sites,
such as flooglains, swales and irrigation ditches. In some locations, occurrences extend into
moderately high intermountain basins where the adjacent vegetation is sage steppe. Black
cottonwood Populus balsamiferasp.trichocarpg is the key indicator species. Ottgayminant
trees may include boxelder maplader negundp narrowleaf cottonwoodRopulus

angustifolig, eastern cottonwoodRopulus deltoidgs Dougladir (Pseudotsuga menziekii
peachleaf willow $alix amygdaloidgsor Rocky Mountain junipednipers scopulorum
Dominant shrubs include Rocky Mountain magledr glabrun), thinleaf alder Alnus incang
river birch Betula occidentalls redoiser dogwoodGornus sericQahawthorne Crataegus
species), chokecherrPfunus virginiang skunkbush suma®&hus trilobaty, willows Salix
species), roseRosaspecies), silver buffaloberrgliepherdia argentgaor snowberry
(Symphoricarpospecies).
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Diagnostic Characteristics
Forest and Woodland, shrub dominated, lower montane to montane elevationsiméver
alluvial, short flooding interval (<5 yrs)

Similar Systems
Rocky Mountain SubalpiAdontane Riparian Woodland
Rocky Mountain Lower MontarAgeoothill Riparian Woodland and Shrubland

Range
This system is found at low to mid elevation throughout the mountains and foothills of
northwesternMontana.

Environment

This riparian system is a seasonally flooded shrubland and woodland found throughout the
northern Rocky Mountain region. It occuaslower montane elevations in valleys and foothills

on alluvial terraces, streambanks, and floodplains along moderate to high gradient streams and
rivers. Soils are usually Entisols overlying river cobbles and gravel. Inceptisols and Mollisols can
be found on older sites of relative stability that have had significant time for soil development.
Soil texture varies from loam to coarse sand. Water tables may drop in late summer to 50
centimeters (20 inches) below the soil surface, but surface horizons memaist due to

capillary action. The coarse textured soils, stream gradients, and large amounts of coarse rock
fragments create rapid movement of highly aerated water. Sites occur at elevations-of 609
1,219 meters (2,004,000 feet) west of the ContinentBlivide. East of the Continental Divide,

this system ranges up to 1,676 meters (5,500 feet) (Hansen et ak).199

Vegetation

Black cottonwoodRopulus balsamiferasp.trichocarpg is the key indicator species. Several
other tree species can be mixedthre canopy, including boxelder mapl&oer negundp
narrowleaf cottonwood Populus angustifolia eastern cottonwoodRopulus deltoidgs

Dougladfir (Pseudotsuga menziesipeachleaf willowalix amygdaloidgsor Mountain juniper
(Juniperus scopulorumQuaking asperPppulus tremuloidgspaper birchBetula papyriferg
water birch Betula occidentaljsand white spruceRicea glaucpalso occur. Grand fiApies
grandig, western red cedarThuja plicatd, and western hemlocki6éuga heterophylleare
commonly cedominant canopy species in western Montana occurrences, particularly in lower
montane riparian zones. Shrub understory components includeoiselr dogwood Cornus
sericed, Rocky Mountain maplé\cer glabrun), thinleaf alder Alnus incanpRS @A f Q& Of dzo
(Oplopanax horridys and common snowbernsiymphoricarpos albiisOther shrubs may

include currant Ribesspecies), Douglas hawthor@rataegus douglagjiplane leaf willowSalix
planifolia) yellow willow Galix luted > 2 2 2 RR®IA wodRi)aaRkier buckthornRhamnus
alnifolia), and common chokecherr{?{unus virginiana Shrubby cinquefoiDasphora

fruticosal 5 NHzY Y 2 y Baiddrugnimdnd)ij 2ndl sadidbar willowSalix exigupare often
present on recent alluvial bars.
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