Appendix C. Characterization Abstracts

This appendix contains fact sheets or characterization abstracts for most of the elements highlighted
in this report. Other elements and additional information can be found at
www.natureserve.org/explorer/.
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AMPHIBIANS
Boreal Toad (Bufo boreas boreas)

Taxonomy:
Class:

.0 Amphibia
Order: Anura
Family: Bufonidae
Genus: Bufo

Taxonomic Comments: Prior to the j ﬂ’/'
1990s, morphological, biogeochemical, '
and vocal differences were noted _

between toads of the Bufo boreas A / j
complex in the southern Rocky : -
Mountains and those in the Pacific

Northwest (Burger and Bragg 1947, Hubbard 1972). Goebel (1996) described Bufo boreas
in the southern Rocky Mountains as genetically distinct from those in the Pacific Northwest.
These differences may warrant recognition as one or more distinct species. Until this change
is formally accepted, Hammerson (1999) has offered the common name of Mountain Toad
for the interim, and suggests that the Latin name may become Bufo pictus. For the purposes
of this report, we are referring all naming to boreal toad (Bufo boreas boreas).

CNHP Ranking: G4T1Q, S1

State/Federal Status: State Endangered/USFWS candidate for listing (warranted but
precluded)/USFS Sensitive

Habitat Comments: The boreal toad breeds in still or slowly moving water such as can be
found in marshes, ponds, and lakes. Successful breeding generally requires permanent or
semipermanent water sources. Post breeding, one may find the boreal toad in more terrestrial
environments. Though they still tend to linger near water in damp environments, some
females will use drier, more densely vegetated areas. Rocks, logs and rodent burrows
provide cover while away from water during periods of inactivity (Hammerson 1999).

Distribution: The southern Rocky Mountain
population of boreal toads is likely distinct from other
populations (A. Goebel, unpbl. data). Although
relationships among populations of this toad are not
resolved, recent genetic evaluations suggest that the
southern Rocky Mountain population ranges from
southern Idaho to New Mexico (Goettl 1997; Steve
e Corn pers. comm.; A. Goebel unpbl. data). In

e ' Colorado, this species occurs throughout the mountains
above approximately 8,000 feet in elevation. There are
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approximately 206 historical localities for the boreal toad in Colorado, while currently there
are just 35 known active breeding sites.

Important Life History Characteristics: Boreal toads are long-lived, reaching ages of nine
years or more (Campbell 1976). Reproductive maturity does not occur until age four in
males and six in females (Carey 1976). Other important considerations include sensitivity to
toxicants, relatively short breeding season (starting as the winter snowpack begins to thaw),
and slow metabolic rates of the larvae (Hammerson 1999).

Known Threats and Management Issues: The boreal toad is currently found in 67 known
Colorado breeding locations comprising 32 populations, only two of which are considered
viable (T. Jackson, CDOW, pers. comm.). This species has disappeared from 83 percent of
its historic locations in Colorado, 94 percent in Wyoming, and is believed to be extirpated
from New Mexico (USFWS 2004). The boreal toad was once known from 25 counties in
Colorado, including Grand County, where it was considered common. Its distribution in
Colorado is now restricted to 14 counties. Available information suggests that boreal toad
populations continue to decline (Keinath and McGee 2005). Reasons for the declining toad
population are still being investigated. Proposed causes include chytrid fungus
(Batrachochytrium dendrobatidis), acid rain, drought, pollution, increased UV radiation,
natural population flux, or some synergistic combination of these and/or other factors
(USFWS 2004). The major source of decline is believed to be chytrid fungus, which has been
linked to major declines in proximate areas such as Rocky Mountain National Park (Muths et
al. 2003, USFWS 2004). Examinations of infected toads show that chytrid fungus suppresses
the immune system to a point that a secondary infection (e.g. red-leg disease) is usually the
ultimate cause of death (USFWS 2004). Researchers hypothesize that one or a combination
of environmental stressors is reducing the toads’ ability to survive this pathogen (Loeffler
2001a). At this time, researchers do not know whether or not populations can persist in the
presence of chytrid fungus. Research is on-going, but it may be several more years before
this question can be answered (T. Jackson, CDOW, pers. comm.).

Grand County contracted with the Colorado Natural Heritage Program (CNHP) to evaluate
boreal toad habitat within the proposed road corridor, and to identify impacts that could
result from implementation of Fraser Valley Parkway project. CNHP conducted surveys for
the boreal toad within and adjacent to the proposed Fraser Valley Parkway alignment during
the spring and summer breeding season of 2005 . No toads, tadpoles, egg masses, or
metamorphs in any of the surveyed areas along the road alignment. CNHP biologists
estimated about 2.3 ha of summer habitat and no breeding habitat would be directly affected
by the road. About 3 ha of possible breeding habitat and about 14 ha of possible summer
habitat within and/or adjacent to the proposed parkway would be affected (Gaughn and
Grunau 2005).

References: Burger and Bragg 1947, Hubbard 1972, Goebel (1996), A. Goebel, unpbl. data,
Hammerson (1999), Goettl 1997; Steve Corn pers. comm.; Campbell 1976, Carey 1976, T.
Jackson, CDOW, pers. comm., USFWS 2004, Keinath and McGee 2005, Muths et al. 2003,
Loeffler 2001a, Gaughan and Grunau 2005

Version date: March 2006
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BIRDS
Black Swift (Cypseloides niger)

Taxonomy:

Class: Aves

Order: Apodiformes
Family: Apodidae
Genus: Cypseloides

Taxonomic Comments: Subfamily
Cypseloidinae

CNHP Ranking: G4 S3B
State/Federal Status: USFS Sensitive

Habitat Comments: Black Swifts nest on vertical rock faces, near waterfalls or in dripping
caves (Lack 1956). Beyond that requirement, they inhabit a variety of landscapes, from
seacoasts to the high elevations of the Rocky Mountains (CBBA 1998).

pii e I Distribution: Black swifts breed in scattered colonies

A ) it in western North America, from southeast Alaska to
central Mexico, and migrate to the Neotropics in the
winter (Stiles and Negret 1994). In Colorado, black
swifts breed most commonly in the San Juan
mountains, with scattered colonies in four other
mountain ranges -- Sangre de Cristo, Flat Tops, Gore,
and Front (CBBA 1998).

Important Life History Characteristics: After arriving in Colorado in June, black swifts
take all summer to raise a single nestling (CBBA 1998). The cool microclimates they select
for nesting presumably slows the developmental metabolism of the nestlings. Since nestlings
are typically fed only once per day after the adults return from a day of foraging, slower
development rates would help the survival.

Known Threats and Management Issues: There are few obvious threats to this species,
except where development alters nesting habitat. The Colorado Breeding Bird Atlas (1998)
hypothesizes that at least 20% of all black swifts breed in Colorado.

Potential Conservation Areas supporting Cypseloides niger:
Pitkin/Booth Creeks
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Southwestern Willow Flycatcher
(Empidonax traillii extimus)

(text from NatureServe www.natureserve.org Accessed 2002)

Taxonomy:

Class: Aves

Order: Passeriformes
Family: Tyrannidae
Genus: Empidonax

Taxonomic Comments:
CNHP Ranking: G5T1T2
State/Federal Status: LE, FS, E

Habitat Comments: The
Southwestern Willow Flycatcher nests
in thickets, scrubby and brushy areas,
open second growth, swamps, and
open woodland (AOU 1983). This
flycatcher is restricted to riparian
habitat in Arizona (Brown 1988) and
nests primarily in swampy thickets,
especially of willow, sometimes W
buttonbush (PhI”IpS etal. 1964, AOU Photo from Finch and Stoleson 2000

1983), tamarisk (Brown 1988), VineS, or other plants, VVIICIC VCYTLAUUIL 1D <=1 111 Ul

more in height. Tamarisk is commonly used in the eastern part of the range. Habitat patches
as small as 0.5 ha can support one or two nesting pairs (see USFWS 1993).

Thy nest in forks or on horizontal limbs of small trees, shrubs, or vines, at height of 0.6-6.4
m (mean usually about 2-3 m) (Harris 1991), with dense vegetation above and around the
nest. Eats mainly insects caught in flight, sometimes gleans insects from foliage;
occasionally eats berries. In breeding range, forages within and occasionally above dense
riparian vegetation.

Distribution: Developing current population estimate is challenging --as of the 2001
breeding season, there was a minimum of 986 breeding territores; a few more are believed to
exist on Tribal and private lands (USFWS 2002). Though much suitable habitat remains to be
surveyed, the rate of discovery of new nesting pairs has leveled off (Sogge et al. 2001, 2002).
A rough estimate is that 200 to 300 pairs may remain undiscovered, yielding an estimated
population of 1200 to 1300 pairs (USFWS 2002). The largest remaining population
documented in California (and one of the largest rangewide) is along the South Fork of the
Kern River, just east of Lake Isabella, Kern County (Unitt 1987, Harris 1991). The largest
population in Arizona occurs along the Colorado River in upper Grand Canyon, and the
largest population in New Mexico is along the upper Gila River in the southwestern part of
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the state. See Biosystems Analysis (1989) and Unitt (1987) for additional recent breeding
localities. Seventy-five per cent of the approximately 100 pairs in New Mexico are confined
to one local area (New Mexico Dept. Game and Fish 1995). Marshall (2000) found that 53%
of the individuals were in just 10 sites (breeding groups) rangewide, while the other 47%
were distributed among 99 small sites of ten or fewer territories. The actual number of
NatureServe "occurrences™ described by these sites will undoubtedly be fewer than 100.

Important Life History Characteristics: This flycatcher exists in small, fragmented
populations, with only ten or so populations having greater than 10 nesting pairs. The
persistence of the smaller populations is dependent on immmigration from nearby
populations and their isolated nature increases the risk of local extirpation (USFWS 2002).
The vulnerability of the few relatively large opulations (e.g. to fire, inundation) makes the
above threats particularly acute (USFWS 2002).

Known Threats and Management Issues: Decline is due primarily to destruction and
degradation of cottonwood-willow and structurally similar riparian habitats. The causes of
habitat loss and change are water impoundment, water diversion and groundwater pumping,
channelization and bank stabilization, riparian vegetation control, livestock grazing, off-road
vehicle and other recreational uses, increased fires, urban and agricultural development, and
hydrological changes resulting from these and other land uses. Tamarisk has relaced native
riparian vegetation in many areas, with varying effects on flycatcher populations. Native
riparian plant communities probably have a greater recovery value for flycatchers, but
currently occupied and suitable tamarisk habitat should be maintained (USFWS 2002).
Increased irrigated agriculture and livestock grazing have also resulted in increased range and
abundance of Brown-headed Cowbirds; and, in some areas, heavy brood parasitism by
cowbirds has contributed to the decline (Harris 1991, Brown 1988). Proposed reservoirs
threaten the habitat of some populations. Wintering habitat limitations are unknown, but the
amount of lowland wet habitat within its wintering range has declined substantially in the last
centurey (Koronkiewicz et al. 1998). See USFWS (1993, 2002) for further details on threats.
Also of concern is the intensive use of pesticides both in agricultural areas adjacent to nesting
grounds and on the migrating and wintering grounds (USFWS 2002).
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FISH
Colorado River Cutthroat Trout (Oncorhynchus clarki pleuriticus)

Taxonomy:

Class: Actinopterygii
Order: Salmoniformes
Family: Salmonidae
Genus: Oncorhynchus

Taxonomic Comments: Subclass — Neopterygii. The only trout species native to Colorado
is the cutthroat (Sealing et al. 1992). Drainage histories have isolated four distinct subspecies
of cutthroat trout in Colorado; the Colorado River cutthroat trout (Oncorhynchus clarki
pleuriticus), the Greenback cutthroat trout (O. clarki stomias), the Yellowfin cutthroat trout
(O. clarki macdonaldi), and the Rio Grande cutthroat trout (O. clarki virginalis). Of these
four, the Yellowfin cutthroat trout is extinct, and the distributions of the remaining three have
been reduced to a fraction of their respective historic ranges (Behnke 1988; Sealing et al.
1992).

CNHP Ranking: G4T3, S3

State/Federal Status: State Species of Special Concern/FS Sensitive/BLM Sensitive
Habitat Comments: The historical habitat included most clearwater streams and rivers of
western Colorado (Behnke 1992). Good stream conditions for Colorado River cutthroat trout
include cold, clear-running water with high oxygen content, rocky substrates, fairly high

stream gradients, and a pH ranging from 6 to 9 (Binns 1977; Sealing et al. 1992).

Distribution: Historic distributions of the Colorado River cutthroat trout extended from the
headwaters of the Colorado River basin downstream to the

R

SRR Dirty Devil River in Utah and to the San Juan River
IS PN drainage in Colorado, New Mexico, and Arizona (Sealing et
M\Q\\\ : al. 1992). Refer to the following page for current
\%‘\\Q&Q; 7 distributions. The introduction of non-native trout species,
e

dating to 1872 in Colorado, is considered a primary cause
-&\:‘\\\ fo_r the decline in numbers.and genetic pl.Jrit)_/ of_ Colorado
-§:§§ : River cutthroat trout (Sealing et al. 1992; Wllt_Zlus 1985).
.-k\\“N Wernsman (1973) reported only three populations of
relatively pure Colorado River cutthroat trout in Colorado.
These were in Cunningham Creek (Pitkin County), Northwater Creek (Garfield County), and
the headwater area of the Colorado River in Rocky Mountain National Park (Grand County).

R
|

Most of the remaining Colorado River cutthroat trout are found in small headwater streams
or alpine lakes that have resisted colonization of non-native trout (Proebstel 1994).

Important Life History Characteristics: Competition and hybridization with non-native
salmonids occurs. This trait has contributed to the current preferences of this native trout for
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Known Threats and Management Issues: The decline in Rio Grande cutthroat trout populations was caused by
several factors related to human activities. The major factor was the introduction of non-native salmonid
species (rainbow trout, brook trout, brown trout, and Yellowstone cutthroat trout) into their historic range.
Rainbow trout and various cutthroat subspecies readily hybridize with Rio Grande cutthroat trout (Everhart and
Seaman 1971, U.S. Fish and Wildlife Service 1998). Introduced brook trout (Behnke and Zarn 1976, Behnke
1979) and brown trout (Wang 1989) tend to outcompete and ultimately displace Rio Grande cutthroat trout.
Finally, because cutthroat trout are more easily caught than other salmonid species, harvest by anglers may have
played an important role in reducing Rio Grande cutthroat populations, particularly in waters where non-native
species were present with Rio Grande cutthroat trout (U.S. Fish and Wildlife Service 1998).

Other factors that contributed to the decline of Rio Grande cutthroat trout populations also were associated with
the human settlement and development of the Southern Rockies. Exploitation of land, water, minerals, timber
resources, and fisheries adversely affected Rio Grande cutthroat trout and their habitat (U.S. Fish and Wildlife
Service 1998). The diversion of streams and the removal of water for irrigation of agricultural lands had major
impacts on the ecology and hydrology of waters occupied by Rio Grande cutthroat trout.

Whirling disease (caused by a microscopic, water-borne parasite Myxobolus cerebralis), which causes skeletal
deformities and ultimately death in trout species is also a concern within the current range of the Rio Grande
cutthroat trout.

Potential Conservation Areas supporting Oncorhynchus clarki virginalis:

Adams Fork of Conejos River on page 192
Nabor Creek on page 169

Version date: June 2003
Source: Upper San Juan Basin, Sovell et al., 2003
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NATURAL COMMUNITIES

Subalpine fir - Engelmann spruce / Water sedge Forest

Abies lasiocarpa - Picea engelmannii / Carex aquatilis

Global rank/State rank:

G4/S3

HGM subclass: S1/2, R2, R3/4?

Colorado elevation range:

7,600-10,100 ft (2,300-3,080 m)

General Description

This association is a shaded forest with few to no shrubs and a thick to open carpet of
Carex aquatilis (water sedge) along the stream banks. It occurs below 10,000 ft
(3,000 m) on saturated soils along narrow streams and adjacent to willow carrs and
sedge fens. The undergrowth of this association is dominated by Carex aquatilis
(water sedge) with Calamagrostis canadensis (bluejoint reedgrass) as an occasional a
co-dominant.

In Colorado, this association occurs on the margins of subalpine willow carrs and
sedge fens and adjacent to moderate gradient, narrow streams. Soils are organic or
sandy clay loams.

Vegetation Description

Picea engelmannii (Engelmann spruce) is usually the dominant overstory species in
this plant association with 13-35% cover. Abies lasiocarpa (subalpine fir) can also be
present with 7-70% cover. At lower elevations, Populus angustifolia (narrowleaf
cottonwood), Populus tremuloides (quaking aspen) and even Populus x acuminata
(lanceleaf cottonwood) may be present and mixed with the conifer overstory. The
shrub cover is minor but diverse, with Lonicera involucrata (twinberry honeysuckle),
Juniperus communis (common juniper), Salix bebbiana (Bebb willow), Salix
monticola (mountain willow), Salix planifolia (planeleaf willow), and Betula
occidentalis (river birch).The herbaceous understory dominated by 10-80% cover of
Carex

aquatilis (water sedge) is the diagnostic indicator vegetation layer for this association.

No

other single herbaceous species exceeds it in abundance. Forbs can be abundant or
sparse.

Ecological Processes

The Abies lasiocarpa-Picea engelmannii/Carex aquatilis plant association is
considered to be a climax community when it occurs along the edges of wet willow
carrs and sedge fens. One theory of succession suggests that as ponds begin to dry, a
fibrous mat forms, allowing terrestrial species such as sedges to become established.
As ponds continue to fill in and the water level lowers, Carex aquatilis becomes the
dominant sedge. As the area dries more and the water table lowers, conifers such as
Abies lasiocarpa and Picea engelmannii become established.

Subalpine fir - Engelmann spruce / Tall fringed bluebells Forest

Abies lasiocarpa - Picea engelmannii / Mertensia ciliata

Global rank/State rank:

G5/S5

HGM subclass: S1/2?, R2,

R3/4

Colorado elevation range:

8,200-11,500 ft (2,500-3,500 m)

General Description

This association is a heavily shaded forest with no shrubs and a thick line of
wildflowers lining the stream edge. It is a common community in the subalpine zone
along first- and second-order streams. Mertensia ciliata (tall fringed bluebells) is
nearly always present but can be absent. Other forbs consistently present include
Cardamine cordifolia (heartleaf bittercress), Saxifraga odontoloma (brook saxifrage)
and Senecio triangularis (arrowleaf ragwort). Salix drummondiana (Drummond
willow), Lonicera involucrata (twinberry honeysuckle), and Ribes (currant) species
can be present, but with less than 10% cover. At high elevations, Vaccinium myrtillus
(whortleberry), typically an upland species, can intergrade with this riparian plant
association on the stream banks. This is a common plant association throughout the
southern Rocky Mountains of Colorado and occurs in all mountain ranges and
National Forests in Colorado, comprising approximately 2,000+ miles of stream
habitat in Colorado alone.

This association occurs in narrow to wide valleys, 35-350 feet (10-100 m) wide, and is
limited to the immediate stream channel edge and overflow areas. It usually
establishes within 15 feet (5 m) of the channel and within 2 feet (0.5 m) of channel
bankfull height. Typically this association occurs along steep (2-15% gradient),
narrow streams, but can also be found along moderate gradient stretches. Soils range
from a thin layer of skeletal sandy loams to somewhat deep, mottled loamy sands over
colluvial boulders. Total soil depth is never more than 7 feet (2 m), and is typically
less than 3 feet (1 m). Consistent to all profiles is a deep, dark brown color and high
organic content.

Vegetation Description

Either Picea engelmannii (Engelmann spruce) or Abies lasiocarpa (subalpine fir) is
present, although they are not always present together. The tree canopy can be very
thick, completely overhanging the stream, or it can be quite open, with a wide gap
over the stream. There is generally very little shrub cover. Vaccinium myrtillus
(whortleberry), can be abundant, but it was present in only a third of the stands
sampled. Other shrub species that may be present include Salix drummondiana
(Drummond willow), S. planifolia (planeleaf willow), S. monticola (mountain willow),
Alnus incana ssp. tenuifolia (thinleaf alder), Lonicera involucrata (twinberry
honeysuckle), and several Ribes (currant) species.

The dense, mossy forb layer is the diagnostic part of this vegetation type. The forb
layer is usually very narrow, often well under 3 ft (1 m) wide, clinging to and
undulating with the side of the narrow stream channel. It is species-rich with 20-80%
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total combined forb cover. No single forb species is consistently present in every
stand, however, a distinct suite of species is present in varying combinations.
Ecological Processes

Many first- and second-order streams run through subalpine spruce-fir forests
providing habitats for obligate riparian shrubs, forbs, and grasses, forming a number of
riparian Abies lasiocarpa - Picea engelmannii (subalpine fir-Engelmann spruce) plant
associations. Although Abies lasiocarpa and Picea engelmannii are not obligate
riparian species, the two species strongly influence subalpine riparian ecosystems.

Subalpine fir - Engelmann spruce / Currant spp. Forest

Abies lasiocarpa - Picea engelmannii / Ribes spp.

Global rank/State rank:

G5/8S3

HGM subclass: R2, R3/4?

Colorado elevation range:

8,300-12,200 ft (2,500-3,700 m)

General Description

The Abies lasiocarpa-Picea engelmannii/Ribes spp. (subalpine fir-Engelmann
spruce/Currant spp.) association forms a heavily shaded forest with a very open shrub
layer of just a few individual shrubs. This association has a wide elevational range,
and is a common and facultative riparian community. It occurs along steep or
moderate gradient streams where the riparian area is narrow and dominated by species
of the surrounding forest. Abies lasiocarpa (subalpine fir) and Picea engelmannii
(Engelmann spruce) dominate the tree canopy, while Ribes (currant) species dominate
the shrub layer.

This is a small community in Colorado, occuring throughout mountainous regions of
the state. It has been documented from the Flat Tops Plateau in the White and
Colorado River Basins and in the San Juan, Rio Grande, Gunnison, White River,
Routt, San Isabel and Pike National Forests. In Colorado, this plant association occurs
along narrow to moderately wide streams in steep ravines and valleys. Stream
channels are narrow and steep or moderately wide and sinuous with a moderate
gradient. Soils are sands or loam over sand, gravel, and cobbles.

Vegetation Description

This community is very similar to the Abies lasiocarpa-Picea engelmannii/Mertensia
ciliata plant association, with a similar overstory and herbaceous characteristics. The
difference lies in the consistent presence of a shrub layer with Ribes spp. often as the
dominant species. Abies lasiocarpa (subalpine fir) and Picea engelmannii
(Engelmann spruce) dominate the tree canopy. The shrub layer is dominated by 1-50%
cover of usually one and occasionally a mix of any of the following Ribes (currant)
species: Ribes inerme (whitestem gooseberry), R.

lacustre (prickly currant), R. montigenum (gooseberry currant), or R. wolfii (Wolf
currant). Other shrubs that may be present include Lonicera involucrata (twinberry
honeysuckle) and Sorbus scopulina (mountain ash). Willows may be present along

the stream edge (usually less abundant than the Ribes), and can include Salix
drummondiana (Drummond willow), S. monticola, (mountain willow) S. bebbiana
(Bebb willow), or S. boothii (Booth willow). A variable forb layer is present.
Ecological Processes

Many first- and second-order streams run through subalpine spruce-fir forests
providing habitats for obligate riparian shrubs, forbs, and grasses, forming a number of
riparian Abies lasiocarpa-Picea engelmannii (subalpine fir-Engelmann spruce) plant
associations. Although Abies lasiocarpa and Picea engelmannii are not obligate
riparian species, the two species strongly influence subalpine riparian ecosystems.

Subalpine fir - Engelmann spruce / Drummond willow Forest

Abies lasiocarpa - Picea engelmannii / Salix drummondiana

Global rank/State rank:

G5/54

HGM subclass: R2, R3/4

Colorado elevation range:

8,400-10,900 ft (2,600-3,300 m)

General Description

This association is a heavily forested type found along second and third-order streams
above 8,400 ft (2,600 m) where Abies lasiocarpa-Picea engelmannii (subalpine fir-
Engelmann spruce) forests also occur on adjacent hillslopes. Tall Alnus incana ssp.
tenuifolia (thinleaf alder) and Salix drummondiana (Drummond willow) grow in a
thick band along the edge of the stream. At lower elevations, Alnus incana is more
abundant than Salix drummondiana. At mid-elevations, the two shrubs can be
codominant.

At higher elevations, Salix drummondiana becomes dominant and Alnus

incana drops out, forming the Abies lasiocarpa-Picea engelmannii/Salix
drummondiana plant association. Picea pungens (blue spruce) is occasionally present
at the stream edge and represents a variation of this type.

This common and well-documented plant association occurs in the San Juan
Mountains and the Colorado, Gunnison, Arkansas, and South Platte River Basins. It is
commonly found on steep (2-25% gradient), narrow (<35 ft, 10 m), first-order streams
in moderate to deep V-shaped valleys. The thick shrub canopy is restricted to a
narrow band along the rocky stream bank. It can also occur in wider valleys along
moderate gradient reaches with channel bottoms that range from bedrock to gravel and
one site in the Gunnison River Basin occurs along a braided stream channel. Soils are
typically shallow (<3 ft, 1 m) sandy loams to sandy clay loams packed between large
angular boulders and cobbles with a thin layer of partially decomposed organic matter
under the litter layer.

Vegetation Description

This association does not generally form a mosaic and is often the only riparian
association along a stream reach. It typically has a dense canopy of 20-90% cover of
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Abies lasiocarpa (subalpine fir) and/or Picea engelmannii (Engelmann spruce). Picea
contorta (lodgepole pine) may be present in drier, early-seral stands. Salix
drummondiana (Drummond willow) is always present as part of a narrow but dense
strip of shrubs. Other shrubs that occur with less frequency include Salix monticola
(mountain willow), Salix brachycarpa (barrenground willow), Salix planifolia
(planeleaf willow), Lonicera involucrata (twinberry honeysuckle), Alnus incana ssp.
tenuifolia (thinleaf alder) and Cornus sericea (red-osier dogwood). The dense
herbaceous undergrowth is formed by a variety of species.

Ecological Processes

The dense overstory, thick shrub canopy, and thick forb undergrowth of this
association indicate that it is late-seral. High forb cover suggests that with time,
further upper canopy closure, and a continued high water table, this association may
shift to an Abies lasiocarpa-Picea engelmannii/Mertensia ciliata (subalpine
fir/bluebells) plant association. With a more open forest canopy, shrubs such as Alnus
incana ssp. tenuifolia (thinleaf alder) or Salix drummondiana (Drummond willow)
may have higher abundance. Stands with high cover of both Salix drummondiana and
Alnus incana in the understory may be transitional as Salix drummondiana replaces
Alnus incana at higher elevations.

Thinleaf alder-Drummond willow Shrubland

Alnus incana ssp. tenuifolia - Salix drummondiana

Global rank/State rank:

G3/S3

HGM subclass: R2, R3/4

Colorado elevation range:

7,300-9,700 ft (2,200-3,000m)

General Description

Alnus incana ssp. tenuifolia-Salix drummondiana (thinleaf alder-Drummond willow)
is a relatively common plant association on the Western Slope. The association is
generally found along steep-gradient streams with stable, shaded stream banks. This
association occurs in the Gunnison, Arkansas, and St. Vrain River Basins and the San
Juan and Rio Grande National Forests.

This association occurs along very steep, fast-moving streams in sheer-walled,
confined canyons. It also occurs along or within the active channel of moderately to
slightly entrenched channels in wider valleys. Stream channels are steep and rocky,
less steep with limited floodplains and gravel and cobble bottoms, or wide and
sinuous. Soils of this association are highly variable, but most are stratified alluvium
with buried A horizons. Stands with a rich, herbaceous undergrowth have a thick
layer, 5-10 inches (10-30 cm), of fine sandy loam and sandy clay loam over a coarse
alluvial deposit. Stands with little shrub cover and herbaceous growth have coarse,
skeletal soils without an accumulated fine layer at the surface.

Vegetation Description

This plant association is characterized by a dense, closed canopy of Alnus incana ssp.

tenuifolia (thinleaf alder) and Salix drummondiana (Drummond willow) bordering the
stream. Other willows that may be present include Salix monticola (mountain
willow), S. boothii (Booth willow), S. exigua (sandbar willow), S. lucida (ssp. caudata
or ssp. lasiandra) (shining willow), and S. geyeriana (Geyer willow). Other shrubs
occasionally present include Lonicera involucrata (twinberry honeysuckle), Ribes
inerme (whitestem gooseberry), Cornus sericea (red-osier dogwood), Rosa woodsii
(Woods rose), Amelanchier utahensis (Utah serviceberry), Acer glabrum (Rocky
Mountain maple), Symphoricarpos oreophilus (mountain snowberry), and Ribes
montigenum (gooseberry currant). Some stands have a rich herbaceous understory that
includes Oxypolis fendler (Fendler cowbane), Heracleum maximum (common
cowparsnip), Equisetum pratense (field horsetail), Mertensia ciliata (tall fringed
bluebells) Rudbeckia laciniata var. ampla (cutleaf coneflower), and Angelica ampla
(giant angelica). In some stands, the herbaceous undergrowth is sparse (less than 10%
cover) due to shading and floodscouring.

Ecological Processes

The Alnus incana ssp. tenuifolia-Salix drummondiana (thinleaf alder-Drummond
willow) plant association is an early to midseral community restricted to stream
margins, rarely forming large, extensive stands. Both species are prolific seed
producers and are the first to colonize coarse-textured cobble bars and recently
scoured alluvial surfaces. When young, these shrubs are flexible, can tolerate most
flood events, and readily resprout. With time, Salix drummondiana may become more
abundant by taking advantage of the nitrogen-rich soils associated with Alnus incana
ssp. tenuifolia.

Water sedge Herbaceous Vegetation

Carex aquatilis

Global rank/State rank:

G5/S4

HGM subclass: S1/2

Colorado elevation range:

7,600-11,800 ft (2,300-3,600 m)

General Description

Carex aquatilis (water sedge) is a common, widespread plant association that can
occur as large meadows in high montane valleys or as narrow strips bordering ponds
and streams at lower elevations. It occurs in a variety of environmental settings in the
montane and subalpine zones. A clear dominance by Carex aquatilis and low cover of
C. utriculata (beaked sedge) or Pedicularis groenlandica (elephanthead lousewort) set
this plant association apart from closely related types.

This plant association occurs in a variety of valley types, but the largest expanses
occur in broad, low-gradient valleys where large snow-melt fed swales and slopes
dominate the landscape. It can also grow in fine sediments at the margins of lakes and
beaver ponds. The largest occurrences are found adjacent to narrow, deep, sinuous
streams. Some stands occur along steep streams, others along wide, shallow streams,
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as well as where beaver dams and ponds have altered the channel morphology. Soils
are mostly deep, dark colored heavy clays, silts or organic layers over more skeletal
layers. Soils are often saturated to the surface, and if not, mottling is commonly
present within 10 cm of the surface.

Vegetation Description

This plant association is characterized by a dense rhizomatous meadow of Carex
aquatilis (water sedge), usually accompanied by a few other graminoids species such
as Calamagrostis canadensis (bluejoint reedgrass) or Deschampsia caespitosa (tufted
hairgrass). Eleocharis quinqueflora (fewflower spikerush) can be abundant on organic
substrates. Carex utriculata (beaked sedge) may be present. When present, Carex
utriculata (beaked sedge) is usually not more than one third the cover of C. aquatilis
(water sedge) cover. If it is more than that, the stand may be a Carex aquatilis - Carex
utriculata (water sedge- beaked sedge) or Carex utriculata (beaked sedge) plant
association. Forbs are often present, although sometimes inconspicuously. Species
include Epilobium spp. (willowweed), Pedicularis groenlandica (elephanthead
bittercress), and Mertensia ciliata (tall fringed bluebells).

Ecological Processes

Presence of Carex utriculata (beaked sedge) may indicate the site has progressed from
the more wet Carex utriculata community to the current less mesic conditions, and
may become dominated by Salix planifolia (planeleaf willow) or Salix wolfii (Wolf
willow). Carex aquatilis (water sedge) associations trap sediment from overbank
flows which forms a clay pan, eventually raising the water table. This process drives
retrogressive succession and a plant association dominated by Carex utriculata takes
over on these sites.

Small-head sedge Herbaceous Vegetation

Carex illota

Global rank/State rank:

GUQ/Ss2

HGM subclass: S1/2

Colorado elevation range:

10,900-12,300 ft (3,320-3,750 m)

General Description

This association is found on lake shores, near springs, and below snow patches in a
narrow altitudinal range in the lower alpine. It is characterized by a near monoculture
of Carex illota (small-head sedge), low cover of other graminoids and forbs, and bare
ground over at least one-third of the stand. Surface water is present for extended
periods during the growing season, but is absent by the end of the growing season in
most years.

Sites are flat to gently sloping, stable and snow-covered in winter. Soils from stands
in Colorado are loess, with accumulations of organic matter. The average pH of the
surface horizon is 5.2. The pH increases with depth; clay and organic matter, moisture
retention capacity and available water decrease sharply with depth.

Vegetation Description

The Carex illota (small-head sedge) association is a seasonally flooded subpolar
grassland. Carex illota (small-head sedge) often forms a near monoculture, usually
with over 50% cover. Other forb and graminoid species that may be present, usually
with less than 1% cover include Carex scopulorum (mountain sedge), Juncus
drummondii (Drummond rush), Carex nigricans (black alpine sedge), Caltha
leptosepala (marsh marigold), Rhodiola rhodantha (redpod stonecrop), and
Pedicularis groenlandica (elephanthead lousewort). The shrub Salix planifolia
(planeleaf willow) may also be present with less than 1% cover. The non-vascular
layer is highly developed and almost equally as abundant as the vascular cover.
Ecological Processes

This plant association usually occurs under high quality undisturbed conditions with
no introduced species, no advanced soil erosion or signs of trampling or soil
compaction. Chronic disturbance from overgrazing or recreational use can result in
plant trampling, damage or death, and increasing bare ground.

Smallwing sedge Herbaceous Vegetation

Carex microptera

Global rank/State rank:

G4 /827

HGM subclass: S1/2

Colorado elevation range:

8,900-11,700 ft (2,700-3,570 m)

General Description

The Carex microptera (smallwing sedge) association probably has a wide distribution
throughout the state, but is overlooked due to its relatively small patch size. It has
been documented from north-central Colorado and the San Juan National Forest in
southwestern Colorado. This plant association typically forms small meadows on
fine-textured, mesic soils. Its relationship with past heavy grazing may explain the
relatively small occurrences. Carex microptera (smallwing sedge) typically
dominates the association, but other graminoids are usually present and forb cover is
minor.

This community is usually associated with meadows and stream terraces in wide, 350-
500 ft (100-150 m), low-gradient valleys with narrow and sinuous stream channels. It
also occurs near beaver dams and marshes. Soil textures range from fine, stratified
alluvial material to clay with a thin organic layer on the surface.

Vegetation Description

Carex microptera (smallwing sedge) forms a dense graminoid layer with 10-85%
cover. Other graminoid species typically have less than 1% cover and include Juncus
triglumis (threehulled rush), Juncus castaneus (chestnut rush), Juncus longistylis
(longstyle rush), Deschampsia caespitosa (tufted hairgrass), Carex capillaris (hairlike
sedge), Carex saxatilis (rock sedge) and other sedge species. Forb cover is usually not
more than 20%, and is more commonly less than 5%. Common forb species include
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Rhodiola integrifolia (ledge stonecrop), Polygonum viviparum (alpine bistort),
Gentiana algida (whitish gentian), Artemisia scopulorum (alpine sagebrush),
Pedicularis groenlandica (elephanthead lousewort), Achillea millefolium var.
occidentalis (western yarrow), Epilobium hornemannii (Hornemann willowherb), and
Potentilla diversifolia (varileaf cinquefoil).

Ecological Processes

Little is known about the successional status of this plant association, but it appears to
be a stable community on moist to wet sites along streams.

Black alpine sedge - Drummond rush Herbaceous Vegetation

Carex nigricans - Juncus drummondii

Global rank/State rank:

GU/S2

HGM subclass: S1/2

Colorado elevation range:

10,400-11,800 ft (3,170-3,500 m)

General Description

The Carex nigricans-Juncus drummondii (black alpine sedge-Drummond rush)
association is found in small depressions below late-melting snow patches and at the
edges of wet sedge fens at high elevations, often at or above treeline. It has primarily
been reported from the Indian Peaks area but may be common in other alpine areas of
the state. It is not continually flooded, but has a high water table throughout the
summer. The association often consists of hummocks of peat with Carex nigricans
(black alpine sedge) above wetter areas with Carex aquatilis (water sedge).

This association occurs in meadows and on streambanks in alpine and subalpine areas.

Soils are thin peats overlying gravels and other glacial deposits.

Vegetation Description

Carex nigricans (black alpine sedge) forms a low mat with high average cover and
frequency. Cover is variable, but usually is greater than 50%. Juncus drummondii
(Drummond rush) is usually present, but with less than 5% cover. Other graminoids,
including Deschampsia caespitosa (tufted hairgrass), Phleum alpinum (alpine
timothy), Festuca brachyphylla (Colorado fescue), and other Carex (sedge) spp. may
be present with low cover. Forbs are typically more abundant than associated
graminoids. Typical forbs include Caltha leptosepala (marsh marigold), Pedicularis
groenlandica (elephanthead lousewort), Antennaria media (Rocky Mountain
pussytoes), Polygonum viviparum (alpine bistort), Ligusticum tenuifolium (Idaho
licoriceroot), Stellaria umbellata (umbrella starwort) and Sibbaldia procumbens
(creeping sibbaldia).

Ecological Processes

This is a stable association. Soils are saturated during the entire growing season, but
are not continually flooded.

Woolly sedge Herbaceous Vegetation

Carex pellita (=lanuginosa)

Global rank/State rank:

G3/8S3

HGM subclass: D2/3, S3/4, R5

Colorado elevation range:

4,600-9,300 ft (1,400-2,830 m)

General Description

Carex pellita is the name currently used by the USDA Plants Database for both Carex
lanuginosa and Carex lasiocarpa. These species are recognized separately in
Colorado, where C. lasiocarpa is much less common than C. lanuginosa. The Carex
lasiocarpa association is ranked as S1 in Colorado and is currently known only from
the subalpine fens on the east side of the Park Range.

Carex pellita (=C. lanuginosa) (woolly sedge) is a distinctive wetland-indicator sedge
that forms small- to medium sized meadows. It occurs in depressions and swales at
the saturated edge of stream channels or in standing water. On the eastern plains of
Colorado, it can occur under the canopy of cottonwood trees, forming the Populus
deltoides/Carex pellita (plains cottonwood/wooly sedge) plant association.

This plant association occurs in very wet conditions, generally at the saturated edge of
the stream channel or in standing water. Stream channels are sinuous with a moderate
gradient. Soils are deep silt loams to clays. Mottling often occurs throughout the
profile.

Vegetation Description

This plant association is characterized by a nearly monotypic stand of Carex
lanuginosa (woolly sedge). Other graminoid cover is minor, but includes Phalaris
arundinacea (reed canarygrass), Carex nebrascensis (Nebraska sedge),
Schoenoplectus pungens (threesquare bulrush), and Poa pratensis (Kentucky
bluegrass). Scattered forbs include Mentha arvensis (wild mint), and Cirsium arvense
(Canada thistle). Equisetum arvense (field horsetail) and Equisetum hyemale
(scouringrush horsetail) may also be present.

Ecological Processes

The Carex pellita (woolly sedge) plant association appears to be a fairly stable
community because of its strongly rhizomatous roots and well developed soils. In
Montana, the Carex pellita plant association can be associated with large amounts of
Carex lasiocarpa (slender sedge). With season-long grazing, Carex pellita decreases
in abundance, shifting dominance towards Poa pratensis (Kentucky bluegrass). In
Colorado, stands of Carex pellita that occur on stream banks with a consistent water
table depth and heavy, cohesive clay soils, appear stable and long-lived as long as the
water table level remains consistent.
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Beaked sedge Herbaceous Vegetation

Carex utriculata

Global rank/State rank:

G5/S5

HGM subclass: D1, D2/3, R2,

S1/2?, S3/4

Colorado elevation range:

5,600-11,000 ft (1,700-3,350 m)

General Description

The Carex utriculata (beaked sedge) plant association is a common wet meadow
community that occurs around the edges of montane lakes and beaver ponds, along the
margins of slow-moving reaches of streams and rivers, and in marshy swales and
overflow channels on broad floodplains. The water table is usually near the surface
for most of the growing season. This association is well documented throughout the
western states. A clear dominance of Carex utriculata over other Carex species
including C. aquatilis (water sedge), sets this association apart from closely related
types.

Carex utriculata (beaked sedge) grows in standing water or saturated soils. It also
occurs along the margins of lakes and beaver ponds. Stream channels are wide and
slightly sinuous, to wide and more sinuous. Soils are saturated organics or fine silty
clays to clays over cobbles and alluvium. Mottling often occurs within a few
centimeters of the surface.

Vegetation Description

This plant association is characterized by stands dominated by Carex utriculata
(beaked sedge). Stands often appear to be nearly pure Carex utriculata (beaked
sedge), but a variety of other graminoid species may be present as well. Carex
aquatilis can be abundant, but if equal in cover to C. utriculata, see the Carex
aquatilis-Carex utriculata association on page 336. Other Carex (sedge) species
present include Carex lenticularis (shore sedge) and C. microptera (small-wing
sedge), but usually with low cover relative to the amount of C. utriculata (beaked
sedge) present. Other graminoid species that may be present include Glyceria striata
(fowl mannagrass), Calamagrostis canadensis (bluejoint reedgrass), and Juncus
balticus var. montanus (mountain rush). Forb cover is very inconspicuous and can
include Mentha arvensis (wild mint), Mimulus guttatus (seep monkeyflower), and
Geum macrophyllum (largeleaf avens). Willow carrs (i.e., shrubland thickets) are
often adjacent and a few scattered willows will occur within the Carex utriculata
limiting growth conditions (extremely cold and/or extremely wet), or because of heavy
browsing by wildlife or livestock. The elevation of the site determines which willow
species are in and adjacent to Carex utriculata (beaked sedge) stands. Willow species
that are present may include Salix monticola (mountain willow), S. drummondiana
(Drummond willow), S. geyeriana (Geyer willow), S. planifolia (planeleaf willow),
and S. exigua (sandbar willow).

Ecological Processes

The Carex utriculata (beaked sedge) plant association occurs on the wettest sites of

the riparian or wetland area, such as low-lying swales, and shallow margins of lakes
and ponds, often in standing water. It is an early-seral community and is known to
invade margins of newly formed beaver ponds, as well as the freshly exposed silt beds
of drained beaver ponds. With time, the Carex utriculata plant association will grade
into Carex aquatilis (water sedge) and Calamagrostis canadensis (bluejoint reedgrass)
associations.

Successional shifts in species composition can be initiated by a change in the physical
environment of the riparian area. Flooding events can result in sediments deposited on
the floodplain, raising the surface higher above the water table. As aggradation, or
build up, of the floodplain proceeds, the site can become drier and the dominant
graminoid cover changes.

Abandoned beaver ponds also go through a similar succession. With time, ponds
become silted-in and Carex utriculata establishes on the new, saturated substrate. As
the site becomes firm and raised above the old pond level, Carex aquatilis and willows
may become established. With further aggradation and time Calamagrostis
canadensis may become established in the undergrowth. Depending on site
characteristics, various willow species may become established in the overstory as
well, creating the Salix monticola/Carex utriculata (mountain willow/beaked sedge)
plant association or the Salix geyeriana/Calamagrostis canadensis (Geyer
willow/bluejoint reedgrass) plant association, for example.

Distance from the stream channel can also differentiate the graminoid dominance
spatially within the riparian mosaic. Carex utriculata commonly occurs at the stream
channel or pond edge where the water table is close to or at the ground surface. As the
floodplain surface becomes higher with increased distance from the channel edge, the
ground becomes slightly less saturated and shifts to mesic meadows of Carex
aquatilis, or on higher surfaces, to slightly drier meadows of Calamagrostis
canadensis.

Few-flower spikerush Herbaceous Vegetation

Eleocharis quinqueflora

Global rank/State rank:

G4 /85354

HGM subclass: S1/2

Colorado elevation range:

8,700-12,300 ft (2,650-3,800 m)

General Description

The Eleocharis quinqueflora (fewflower spikerush) plant association is a uniform
peatland community found in upper subalpine and lower alpine wetlands. It is easily
recognized by its homogeneity, the presence of usually little more than Eleocharis
quinqueflora and Carex aquatilis (water sedge), and the sparse nature of the
vegetation growth. This is a common association of upper subalpine elevations. It is
widespread and is well documented throughout the western states.

238



The Eleocharis quinqueflora (fewflower spikerush) plant association occurs in high
elevation, marshy meadows associated with seeps where the water table is at the soil
surface. Valley bottoms are moderately wide to wide and usually have a gentle to
moderate gradient (0.4-6%). Adjacent stream channels are narrow and sinuous
headwater rivulets with lateral seepage from surrounding toeslopes. This association
occurs on peat occasionally as deep as 7 ft (2 m). The soils remain saturated
throughout the growing season and may not be very rich in nutrients.

Vegetation Description

This plant association is characterized by widely-spaced Eleocharis quinqueflora
(fewflower spikerush) with Pedicularis groenlandica (elephanthead lousewort) often
present. Carex aquatilis (water sedge) is present in 85% of stands. Other forb and
graminoid species present are variable. Some of the more frequently encountered
species include Caltha leptosepala (marsh marigold), Carex scopulorum (mountain
sedge), Carex utriculata (beaked sedge), Carex illota (small-headed sedge), and Carex
jonesii (Jones sedge).

Ecological Processes

Eleocharis quinqueflora (fewflower spikerush) is an early colonizer and persists under
wet conditions. Carex aquatilis (water sedge) can be a co-dominant in this plant
association. Grazing can increase the cover of increaser and invader species such as
Agrostis stolonifera (creeping bentgrass) and Juncus balticus var. montanus (mountain
rush), and will damage the wet soils.

Blue spruce / Thinleaf alder Woodland

Picea pungens / Alnus incana ssp. tenuifolia

Global rank/State rank:

G3/8S3

HGM subclass:

R2, R3/4

Colorado elevation range:

6,100-10,650 ft (1,900-3,200 m)

General Description

The Picea pungens/Alnus incana ssp. tenuifolia (blue spruce/thinleaf alder) plant
association occurs in montane riparian areas in Colorado. It occurs in deep, shaded
canyons and narrow valleys along relatively straight stream reaches. It generally
forms small patches, but can be continuous for several river miles.

This plant association occurs along narrow to moderately wide floodplains and stream
benches in canyons subject to cold air drainage and limited sunlight. Stream channels
are steep and narrow, moderately broad and slightly sinuous, or broad and highly
sinuous. Soils are generally shallow and range from loamy sand to silty clay loams
with heavy organic matter content over gravel, cobbles, and boulders.

Vegetation Description

Picea pungens (blue spruce) dominates the overstory with 1-70% cover. There are
typically many seedling and saplings as well as mature trees. Abies lasiocarpa

(subalpine fir) is usually present with up to 50% cover. Other tree species that
occurred in half or fewer of the stands sampled include Picea engelmannii
(Engelmann spruce), Populus tremuloides (quaking aspen), Pinus contorta (lodgepole
pine) and Pinus ponderosa (ponderosa pine).

The thick shrub understory is confined to a narrow band lining the stream channel.
Alnus incana ssp. tenuifolia (thinleaf alder) was present in all stands sampled, and
ranged in cover from 1 to 80%. Other shrub species present were highly variable, with
constancy of less then 40%, but often appearing with abundant cover when present.
These shrubs include Salix drummondiana (Drummond willow), Cornus sericea
(redosier dogwood), Ribes lacustre (current), Acer glabrum (Rocky Mountain maple),
Vaccinium spp. (whortleberry), Salix boothii (Booth willow), and Salix wolfii (Wolf
willow).

The forb canopy layer is thick, up to 50% total cover and species-rich, often with more
than 40 species represented in one stand. Species include Actaea rubra (red
baneberry), Conioselinum scopulorum (Rocky Mountain hemlockparsley), Oxypolis
fendleri (cowbane), Geranium richardsonii (Richardson geranium), Heracleum
maximum (common cowparsnip), Maianthemum stellatum (starry false Solomon seal),
Mertensia ciliata (tall fringed bluebells), Rudbeckia laciniata var. ampla (cutleaf
cornflower), and Equisetum arvense (field horsetail).

Ecological Processes

In deep, narrow canyons with swift-moving streams and narrow floodplains and
benches, Picea pungens (blue spruce) appears to be a climax riparian species, and will
remain until removed or damaged by a catastrophic flood. In Colorado, the closely
related Picea pungens/Equisetum arvense (blue spruce/field horsetail) plant
association is considered an indicator of frequent flooding. With less frequent
flooding, this association may gradually change to a Picea pungens/Alnus incana ssp.
tenuifolia (blue spruce/thinleaf alder) plant association.

Narrowleaf cottonwood - Blue spruce / Thinleaf alder Woodland

Populus angustifolia - Picea pungens / Alnus incana ssp.
tenuifolia

Global rank/State rank:

G4/S4

HGM subclass: R2?, R3/4

Colorado elevation range:

6,800-9,600 ft (2,070-2,925 m)

General Description

This is a common mixed deciduous-evergreen community of montane valleys, where
Populus angustifolia (narrowleaf cottonwood) and Picea pungens (blue spruce) are
co-dominant along a stream reach. Frequently, other conifer trees are present, but not
as abundant as Picea pungens (blue spruce). The shrub understory is typically dense
and diverse. Alnus incana ssp. tenuifolia (thinleaf alder) is almost always present.
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Only a handful of good condition stands are known, and the community is highly
threatened by improper livestock grazing, heavy recreational use, and stream flow
alterations.

This association occurs in valleys with narrow to moderately wide floodplains, 30-600
ft (10-200 m), and in deep canyons. This association is commonly found on slightly
meandering to meandering floodplains of broad reaches. Occasionally, stands occur
along steep reaches. Soils range from shallow sandy loams to silty clay loams and
clays over cobbles and boulders. Profiles are generally highly stratified, with layers of
fine soils over layers of coarser sediments.

Vegetation Description

The upper canopy is dominated by Populus angustifolia (narrowleaf cottonwood) and
either Picea pungens (blue spruce) or Picea engelmannii (Engelmann spruce). Other
less frequently encountered tree species may also be present and include Pseudotsuga
menziesii (Douglas-fir), Abies concolor (white fir), Populus tremuloides (quaking
aspen), and Abies lasiocarpa (subalpine fir). Alnus incana ssp. tenuifolia (thinleaf
alder) is almost always present in the shrub canopy layer, although cover amounts
vary and other shrub species may be more abundant. Lonicera involucrata (twinberry
honeysuckle) is the most frequently encountered species after Alnus. Many other
shrub species can occur within this association, including Amelanchier alnifolia
(Saskatoon serviceberry), Acer glabrum (Rocky Mountain maple), Salix
drummondiana (Drummond willow), S. exigua (sandbar willow), S. lucida ssp.
caudata (shining willow), S. geyeriana (Geyer willow), S. boothii (Booth willow),
Prunus virginiana (chokecherry), and Symphoricarpos oreophilus (mountain
snowberry).

The undergrowth is diverse and can be sparse or dense, depending on local conditions.
Total herbaceous cover rarely exceeds 40%. Maianthemum stellatum (starry false
Solomon seal) and Geranium richardsonii (Richardson geranium) are frequently
found. Graminoid cover is less diverse than forb cover.

Ecological Processes

This mixed deciduous-evergreen plant association is a mid-seral community. With
continued fluvial activity, such as flooding, channel migration, sediment deposition,
and scouring, narrowleaf cottonwood and blue spruce will continue to co-occur along
the reach. Gradual and slightly sinuous stream channels that have overbank flow and
sediment deposition favor establishment of Populus angustifolia. Picea pungens is
favored along reaches in deep valleys with steep canyon walls that provide conditions
for strong cold-air drainage. If the floodplain is no longer active, i.e., is no longer
flooded because the stream channel has become lower (surface becomes a terrace) or
upstream dams control floods, then cottonwoods will eventually die and the conifers
may persist.

Narrowleaf cottonwood / Thinleaf alder Woodland

Populus angustifolia / Alnus incana ssp. tenuifolia

Global rank/State rank:

G3/8S3

HGM subclass: R3/4

Colorado elevation range:

6,000-9,600 ft (1,830-2,930 m)

General Description

The Populus angustifolia/Alnus incana ssp. tenuifolia (narrowleaf cottonwood/thinleaf
alder) plant association is characterized by a dense stand of Alnus incana lining the
stream bank and an open to nearly closed canopy of Populus angustifolia. Other
shrubs may occur but Alnus incana ssp. tenuifolia (thinleaf alder) usually has at least
10-20% cover and is the most abundant of all other shrubs within the stand. It occurs
along narrow, fast-moving stream reaches in montane areas.

This plant association occurs on active floodplains in narrow to broad valleys. It
forms a narrow, dense band along stream banks and benches. Some of the stands have
signs of recent flooding. Stream gradient and channel width are highly variable.
Some sites occur along steep, narrow reaches with little sinuosity. Other sites occur
along low gradient, moderately sinuous, broad channel reaches, low gradient, highly
sinuous reaches, or very narrow and highly sinuous stream sections. Soils are mostly
coarse textured ranging from deep sands to shallow sandy loams. Some profiles show
stratification with loams to clay loams alternating with sands. Most profiles become
skeletal at an average depth of 12 inches (30 cm).

Vegetation Description

The dominance of Populus angustifolia (narrowleaf cottonwood) and Alnus incana
ssp. tenuifolia (thinleaf alder) are the key diagnostic characteristics of this association.
Several other tree and shrub species may be present, but they rarely equal the
abundance of the diagnostic species. The overstory is an open to dense canopy of
Populus angustifolia, which is always present, if sometimes only as sapling-sized
individuals. Other tree species that may be present include Pseudotsuga menziesii
(Douglas-fir), Juniperus scopulorum (Rocky Mountain juniper), Populus tremuloides
(quaking aspen), Pinus ponderosa (ponderosa pine), Populus x acuminata (lanceleaf
cottonwood), Abies concolor (white fir), or Picea pungens (blue spruce). The shrub
understory is dominated by a dense band of Alnus incana ssp. tenuifolia (thinleaf
alder) lining the stream bank. A variety of other shrubs may be present, intermingling
with the alder but usually providing less than the total alder cover. Other shrub
species include Salix bebbiana (Bebb willow), Salix monticola (mountain willow),
Salix drummondiana (Drummond willow), Salix ligulifolia (strapleaf willow), Salix
lucida ssp. caudata (shining willow), Salix exigua (sandbar willow), Cornus sericea
(red-osier dogwood), Rosa woodsii (Woods rose), Acer glabrum (Rocky Mountain
maple), and Betula occidentalis (river birch).

The herbaceous undergrowth is generally sparse. Herbaceous species include Poa
pratensis (Kentucky bluegrass), Taraxacum officinale (dandelion), Equisetum arvense
(field horsetail), Rudbeckia laciniata var. ampla (cutleaf coneflower), Heracleum
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maximum (common cowparsnip), Maianthemum stellatum (starry false Solomon seal),
Trifolium repens (white clover), Calamagrostis canadensis (bluejoint reedgrass),
Oxypolis fendleri (Fendler cowbane), and Cardamine cordifolia (heartleaf bittercress).
Ecological Processes

The Populus angustifolia/Alnus incana ssp. tenuifolia (narrowleaf cottonwood/thinleaf
alder) plant association is considered a mid-seral community (not the youngest and not
the oldest stands of cottonwoods within a reach). With time and without flooding
disturbance, stands may become dominated by invading conifers from adjacent upland
communities such as Pseudotsuga menziesii (Douglas-fir), Juniperus spp. (juniper), or
Picea engelmannii (Engelmann spruce).

Booth willow / Mesic forb Shrubland

Salix boothii / Mesic forb

Global rank/State rank:

G3/8S3

HGM subclass: S1/2, R2

Colorado elevation range:

7,000-9,500 ft (2,130-2,900 m)

General Description

The Salix boothii/mesic forb (Booth willow/mesic forb) plant association is a tall (4-5
ft, 1-2 m) shrubland that often forms extensive thickets (willow carrs) on broad
montane floodplains. This association is common in the northern half of Colorado.
This association occurs on wetter sites within the floodplain environment. It is usually
found within 2.5 ft (0.75 m) of the water table, but is occasionally located above the
channel on low terraces of straighter sections of river. The ground surface is often
uneven and hummocky due to past flooding and beaver activity. A narrow to broad,
low-gradient floodplain is common along all of the river reaches. Stream channels are
steep and narrow, broad and sinuous, narrow and meandering, or recently eroding.
Soils are highly stratified with alternating layers of sandy loams and clay loams and
mottled within the top 4 inches (10 cm). Others are finely textured, dark-colored,
highly organic soils with silty clay loam mottling. Lower profiles contain a gravel or
cobble layer which may indicate that the soil section is a silted-in beaver pond.
Vegetation Description

Salix boothii (Booth willow) forms large stands with a canopy ranging from 20-80%
cover. Other shrub species can be as abundant but do not exceed that of Salix boothii
nor are they consistently present. Other shrub species include Salix drummondiana
(Drummond willow), Salix geyeriana (Geyer willow), Salix monticola (mountain
willow), Dasiphora floribunda (shrubby cinquefoil), Betula nana (=glandulosa) (bog
birch), and Alnus incana ssp. tenuifolia (thinleaf alder).

The undergrowth is characterized by a sparse to lush forb layer growing on raised
hummaocks. No one forb species is dominant, instead several abundant species have a
combined cover of 40-60%. Forb species include Swertia perennis (star gentian),
Pedicularis groenlandica (elephanthead lousewort), Polygonum bistortoides
(American bistort), Heracleum maximum (common cowparsnip), and Achillea

millefolium var. occidentalis (western yarrow). Graminoid cover is typically low (<
20%), but it can be as high as 80%. Graminoid species include Carex aquatilis (water
sedge), Carex utriculata (beaked sedge), and Calamagrostis canadensis (bluejoint
reedgrass).

Ecological Processes

The Salix boothii (Booth willow)/mesic forb plant association appears to be a stable
and long-lived community on sites that are neither completely saturated nor dry
throughout the growing season. The undergrowth of Salix boothii dominated
associations varies according to the substrate and water regime. Wetter stands have an
understory of Carex utriculata (beaked sedge), while drier stands may have
Calamagrostis canadensis (bluejoint reedgrass) and various forb species. It is unclear
whether grazing increases the dominance of either mesic forbs or graminoids or if
there are subtle environmental differences between sites that contribute to this. With
excessive grazing, this community may be replaced by a Salix boothii/Poa pratensis
(Booth willow/Kentucky bluegrass) type with native forbs once dominant in the Salix
boothii/mesic forb plant association growing under the protection of shrub bases.

Drummond willow / Bluejoint reedgrass Shrubland

Salix drummondiana / Calamagrostis canadensis

Global rank/State rank:

G3/8S3

HGM subclass: S1/2, R2

Colorado elevation range:

8,000-9,800 ft (2,400-3,000 m)

General Description

The Salix drummondiana/Calamagrostis canadensis (Drummond willow/bluejoint
reedgrass) plant association is characterized by a dense canopy of Salix
drummondiana and a thick undergrowth of Calamagrostis canadensis. This
association is often associated with beaver activity along streams and can also occur
within the riparian mosaic with Abies lasiocarpa-Picea engelmannii (subalpine fir-
Engelmann spruce) forests. This plant association occurs in scattered locations on the
West Slope in the Yampa, Colorado and Gunnison River Basins and in the Routt
National Forest.

This plant association occurs as small, isolated patches in forest and shrubland
openings along channels in narrow valley bottoms. Salix drummondiana (Drummond
willow) usually occurs along steep, narrow stream margins. It is often associated with
beaver activity and can occasionally occur along low-gradient streams.

Vegetation Description

Salix drummondiana (Drummond willow) dominates the shrub overstory. Other
shrubs can be present and abundant, such as Salix planifolia (planeleaf willow) and
Alnus incana ssp. tenuifolia (thinleaf alder). The graminoid layer is dominated by
Calamagrostis canadensis (bluejoint reedgrass). Other abundant graminoids include
Carex aquatilis (water sedge), Carex utriculata (beaked sedge), and Glyceria striata
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(fowl mannagrass). Forb cover is typically low and includes Galium boreale (northern
bedstraw), Geranium richardsonii (Richardson geranium), and Mertensia ciliata (tall
fringed bluebells).

Ecological Processes

The Salix drummondiana/Calamagrostis canadensis (Drummond willow/bluejoint
reedgrass) plant association is often an early colonizer of first-order, boulder-strewn,
steep streams. Only a few stands representing the Salix drummondiana/Calamagrostis
canadensis (Drummond willow/bluejoint reedgrass) plant association have been found
in Colorado, and livestock grazing has probably altered the species composition of
these stands. This association appears to be limited to saturated wetland environments
and therefore may be dependent on beaver populations that maintain a high water
table. In addition, near beaver activity, this association may be a mid-successional
community that will eventually become a Salix planifolia (planeleaf willow) or Salix
monticola (mountain willow) type as the area dries slightly and accumulates sediment.

Geyer willow - Mountain willow / Bluejoint reedgrass Shrubland

Salix geyeriana - Salix monticola / Calamagrostis canadensis

Global rank/State rank:

G3/s3

HGM subclass: R2

Colorado elevation range:

8,200-9,200 ft (2,500-2,800 m)

General Description

The Salix geyeriana-Salix monticola/Calamagrostis canadensis (Geyer
willowmountain

willow/bluejoint reedgrass) plant association is a tall (4-8 ft, 1.5-2.5 m),

deciduous shrubland that occurs in small and large stands interspersed with wet
meadows, open stream channels, and beaver ponds. The willow canopy is nearly a
homogeneous mix of the two willow species.

This plant association occurs on wide floodplains that are flat or hummocky and
occurs within 2 ft (0.5 m) of the channel high water mark. Stream channels are
narrow and highly sinuous or braided by beaver activity. Soil textures range from
sandy loam to silty clay, with up to 50% organic matter in the upper layers. Water
table depths range from 8-25 inches (20-60 cm).

Vegetation Description

The shrub canopy is dominated by 22-40% cover of Salix geyeriana (Geyer willow)
and 15-50% cover of Salix monticola (mountain willow). Other shrubs that may be
present include Salix planifolia (planeleaf willow), Salix drummondiana (Drummond
willow), Lonicera involucrata (twinberry honeysuckle), and Ribes inerme (whitestem
gooseberry). The undergrowth can be patchy, but generally dominated by
Calamagrostis canadensis (bluejoint reedgrass). Other herbaceous species that may
be present include Carex aquatilis (water sedge), Geum macrophyllum (largeleaf
avens), and Heracleum maximum (common cowparsnip).

Ecological Processes

Stands dominated by Salix geyeriana (Geyer willow) appear to be stable, long-lived
communities. Salix geyeriana is most stable where the water table does not drop
below 3 ft (1 m) of the surface. It appears to be limited to cold, wet environments of
broad valley bottoms at high elevations. Due to the colder environments, organic
matter builds up in the soils and succession to other associations is likely to be slow.
Beaver activity is also important in maintaining this association since it may be the
last successional community to establish on naturally silted-in beaver ponds.

Mountain willow / Beaked sedge Shrubland

Salix monticola / Carex utriculata

Global rank/State rank:

G3/8S3

HGM subclass: S1/2, R2

Colorado elevation range:

6,600-10,300 ft (2,000-3,100 m)

General Description

The Salix monticola/Carex utriculata (mountain willow/beaked sedge) plant
association is a tall (5-8 ft, or 1.5-2.5 m), deciduous shrubland with an open canopy of
willows and a thick understory of grasses and sedges. It occurs on open floodplains
and often occupies the entire valley floor. The undergrowth is dominated by patches
of Carex utriculata (beaked sedge). This association often includes Carex aquatilis
(water sedge) and Calamagrostis canadensis (bluejoint reedgrass), but is distinguished
from the Salix monticola/Carex aquatilis (mountain willow/water sedge) and Salix
monticola/Calamagrostis canadensis (mountain willow/bluejoint reedgrass)
associations because Carex utriculata is either the clear dominant or most consistently
present of the three throughout the stand.

This plant association commonly occurs near beaver ponds. Willows establish on
hummaocks of higher ground and Carex utriculata (beaked sedge) establishes at the
pond margins. This association also occurs along wet stream banks and terraces of
low gradient (<3%), broad valley bottoms. Stream reaches can be moderately wide
with a gentle gradient, wide and meandering, or altered by beaver activity, creating
multiple channels. Soils are clay loam, sandy clay loam and heavy silty clay textures
with occasional mottling. Some profiles have a buried organic layer. Others have up
to 40% organic matter in the top 20 inches (50 cm).

Vegetation Description

This association is characterized by a thick canopy dominated by Salix monticola
(mountain willow) as the matrix species. The matrix species is the willow with the
highest abundance, even though other willow species combined may have greater
canopy cover. Other shrub species that may be present include Salix geyeriana (Geyer
willow), Salix brachycarpa (barrenground willow), Salix drummondiana (Drummond
willow), Salix. ligulifolia (strapleaf willow), and Salix boothii (Booth willow).

Carex utriculata (beaked sedge) is the most abundant graminoid. Other graminoid
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cover is minor and includes Carex aquatilis (water sedge), Poa pratensis (Kentucky
bluegrass), and Deschampsia caespitosa (tufted hairgrass). Total forb cover is
generally less than 10%. Forb species include Cardamine cordifolia (heartleaf
bittercress), Mertensia ciliata (tall fringed bluebells), and Heracleum maximum
(common cowparsnip).

Ecological Processes

This plant association requires a high water table and saturated soils for much of the
growing season and may be an early successional stage of the Salix monticola/Carex
aquatilis and the Salix monticola/Calamagrostis canadensis associations.

Carex utriculata (beaked sedge), Carex aquatilis (water sedge), and Calamagrostis
canadensis (bluejoint reedgrass) are common dominant undergrowth of several Salix
plant associations. These three graminoids indicate different micro-environments,
generally separating out along a moisture gradient related to the depth of the water
table, and can represent different stages of succession of the floodplain. Carex
utriculata (beaked sedge) occurs on the wettest sites, such as shallow pond margins,
low-lying swales, and overflow channel with the shallowest water tables. Carex
aquatilis (water sedge) occurs on intermediate sites that have saturated but not
inundated soils. Calamagrostis canadensis (bluejoint reedgrass) dominates the drier
sites with lower water tables.

Mountain willow / Mesic forb Shrubland

Salix monticola / Mesic forb

Global rank/State rank:

G4 /83

HGM subclass: S1/2, R2, R3/4

Colorado elevation range:

6,800-10,700 ft (2,070-3,260 m)

General Description

The Salix monticola/mesic forb (mountain willow/mesic forb) plant association is a
tall (5-8 ft, 1.5-2.5 m), deciduous shrubland with a dense or open canopy and an
herbaceous layer dominated by a variety of forbs and grasses. While no single
herbaceous species is a clear dominant, total forb cover is generally greater than 30%
and exceeds total graminoid cover.

This association occurs along broad, swift-moving streams and active floodplains in
narrow to moderately wide valleys. The ground surface is usually undulating, from
past flooding or beaver activity. Stands form narrow bands at the stream edge,
ranging from 1-6 ft (0.1-2 m) above the channel elevation. In wider valley bottoms,
stands occur further from the bank, but never more than 2.5 ft (0.75 m) above the
annual high water mark. Most stands occur adjacent to straight, wide, and shallow
channels ranging from bedrock to silty-bottomed reaches. A few stands occur on
meandering, cobble-bottomed reaches or streams braided by beaver activity. Soils are
fine textured sandy clays to silty and sandy clay loams.

Vegetation Description

Salix monticola (mountain willow) forms a dense to open canopy, and if not the clear
dominant, then it is the matrix willow. The matrix species is the willow with the
highest abundance, even though other willow species combined may have greater
canopy cover. Other shrub species that may be present include Ribes inerme
(whitestem gooseberry), Salix drummondiana (Drummond willow), S. planifolia
(planeleaf willow), S. bebbiana (Bebb willow), S. geyeriana (Geyer willow), S.
brachycarpa (barrenground willow), S. wolfii (Wolf willow), S. lucida ssp. caudata or
lasiandra (shining willow), Alnus incana ssp. tenuifolia (thinleaf alder) and Lonicera
involucrata (twinberry honeysuckle).

Total forb cover ranges from 10-70%. No one forb species is noticeably more
abundant than any other, nor is any species consistently present in all stands. Forb
species that may be present include Heracleum maximum (common cowparsnip),
Rudbeckia laciniata var. ampla (cutleaf coneflower), Mertensia ciliata (tall fringed
bluebells), and Fragaria virginiana (strawberry). Graminoid cover may be absent or
up to 50% cover; in general it does not exceed the total forb cover. Graminoid species
that may be present include Calamagrostis canadensis (bluejoint reedgrass) and Carex
utriculata (beaked sedge). Generally, forbs are dominant under shrubs on hummocks
and ridges while graminoids dominate the undergrowth in low-lying, wetter swales.
Exotic graminoid and forb species include Poa pratensis (Kentucky bluegrass),
Trifolium repens (white clover), and Taraxacum officinale (dandelion).

Ecological Processes

Salix monticola (mountain willow) dominated plant associations appear to be longlived
and stable. They occur on mesic sites that support a diversity of graminoids and

forbs. Salix monticola appears to grow only where the water table does not drop
below 3 ft (1 m) of the surface. It appears to be limited to cold, wet environments in
broad valley bottoms at high elevations. Due to the colder environments, organic
matter builds up in the soils, and it is likely that succession to other associations is
slow. This plant association occurs on mesic sites and supports a rich diversity of
forbs. On broad, hummocky floodplains stands can form extensive willow carrs.

Sites with a higher abundance of exotic forbs and graminoids may be grazing-induced.
At higher elevations, this association grades into the Salix planifolia/mesic forb
(planeleaf willow/mesic forb) association.

Mountain willow / Mesic graminoid Shrubland

Salix monticola / Mesic graminoid

Global rank/State rank:

G3/8S3

HGM subclass: S1/2, S3/4, R2

Colorado elevation range:

6,600-11,000 ft (2,000-3,350 m)

General Description

The Salix monticola/mesic graminoid (mountain willow/mesic graminoid) plant
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association is a tall (5-8 ft, 1.5-2.5 m), deciduous shrubland, with an open to closed
canopy of willows on broad, gentle floodplains, or in narrow canyon bottoms. The
herbaceous undergrowth is diverse, with a variety of graminoid and forb species. This
association is distinguished from the Salix monticola/mesic forb association by having
a higher cover of graminoid species. Stands with predominantly non-native graminoid
species in the undergrowth are considered grazing-induced. Stands are considered
high quality when their undergrowth is predominantly native graminoid species.

The Salix monticola/mesic graminoid (mountain willow/mesic graminoid) plant
association dominates stream reaches in narrow to wide valleys, 65-400 ft (20-120 m)
wide, with active floodplains and broad, swift-moving streams. Stands usually occur
> 2 ft (0.5 m) above the bankfull channel along the stream edge or away from the
channel up to 50 ft (15 m). The ground surface is usually undulating due to past
flooding or beaver activity. Stream channels can be fairly steep and narrow with
cobble beds, moderately wide and sinuous with cobble beds or broad, meandering
rivers with a developed floodplain. Some stands also occur along channels that are
braided due to beaver activity. Soils are fine textured clay loams and sandy clay
loams of varying depths, 4-18 inches (10-45 cm). Mottling and gleyed layers often
occur within 5 inches (12 cm) of the ground surface.

Vegetation Description

Salix monticola (mountain willow) forms a dense to open canopy. If it is not the clear
dominant, then it is the matrix willow. The matrix species is the willow with the
highest abundance, even though other willow species combined may have greater
canopy cover. Other shrubs that may be present at higher elevations include Salix
planifolia (planeleaf willow), S. geyeriana (Geyer willow), and S. brachycarpa
(barrenground willow). At lower elevations, other shrubs that may be present include
Salix irrorata (bluestem willow), S. lucida ssp. caudata (shining willow), Alnus
incana ssp. tenuifolia (thinleaf alder) and Dasiphora floribunda (shrubby cinquefoil).
Total graminoid cover ranges from 10-55% and exceeds that of total forb cover. No
single species is particularly dominant over the others, and no one species is present in
every stand. Graminoid species that may be present include Poa pratensis (Kentucky
bluegrass), Juncus balticus var. montanus (mountain rush), Carex aquatilis (water
sedge), and Equisetum arvense (field horsetail). Forb cover ranges from 5-20% and
forbs generally are not as abundant as graminoids. Forb species that may be present
include Heracleum maximum (common cowparsnip), Fragaria virginiana
(strawberry) and Achillea millefolium var. occidentalis (western yarrow). In stands
with pronounced hummock micro-topography underneath the willow canopy,
graminoids will typically dominate the low-lying swales, while forbs will dominate
the better drained hummocks and ridge tops.

Ecological Processes

The Salix monticola/mesic graminoid (mountain willow/mesic graminoid) plant
association appears to be a stable, long-lived community. Stands with an abundance
of Poa pratensis (Kentucky bluegrass) or Agrostis stolonifera (creeping bentgrass)
may be a grazing-induced disclimax. Stands with abundant Salix planifolia (planeleaf
willow) may indicate a transition between higher elevational sites dominated by Salix
planifolia and lower elevational sites where Salix monticola is more abundant.

Planeleaf willow / Bluejoint reedgrass Shrubland

Salix planifolia / Calamagrostis canadensis

Global rank/State rank:

G4/8S3

HGM subclass: S1/2, R1

Colorado elevation range:

8,900-11,800 ft (2,700-3,600 m)

General Description

The Salix planifolia/Calamagrostis canadensis (planeleaf willow/bluejoint reedgrass)
plant association is the least common of the Salix planifolia plant associations. It is
frequently grazed to the point of shifting the dominant undergrowth grasses. It may
have been more abundant historically.

This is a high elevation wetland plant association, usually occurring in broad, glacial
valleys and swales where direct snow melt is the primary moisture source throughout
the growing season. Stream channels are wide and moderately sinuous, often
associated with beaver ponds. This association also occurs in narrow valleys with
sinuous streams and wet floodplains. Salix planifolia shrublands occur on peat or
mineral soils, deep clay loams and sandy clay loams, derived from glacial till. The
mineral soils can have a high organic content.

Vegetation Description

Salix planifolia (planeleaf willow) forms a dense shrub layer with 30-100% cover.
Other willow species that may be present include Salix brachycarpa (barrenground
willow), and Salix wolfii (Wolf willow). Calamagrostis canadensis (bluejoint
reedgrass) dominates the dense and sometimes rich herbaceous layer. Several Carex
(sedge) species can also be present including Carex utriculata (beaked sedge), Carex
microptera (smallwing sedge), and Carex aquatilis (water sedge). The forb layer can
be diverse, but often has less than 20% total cover. Forb species can include Caltha
leptosepala (marsh marigold), Cardamine cordifolia (heartleaf bittercress),
Pedicularis groenlandica (elephanthead lousewort), and Mertensia ciliata (tall fringed
bluebells).
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Ecological Processes

Salix planifolia (planeleaf willow), Salix brachycarpa (barrenground willow) and Salix
wolfii (Wolf willow) are abundant low-stature willows of first- and second-order
streams of subalpine elevations of Colorado. Salix planifolia and Salix brachycarpa can
form extensive stands, often creating intricate mosaics in broad, subalpine valleys. In
general, Salix planifolia occupies the wettest micro-habitats on peat soils, although it
can grow well on mineral soils. Salix brachycarpa is more often found on slightly drier
and more welldrained micro-habitats than Salix planifolia. Salix wolfii grows on deep,
undecomposed peat, while Salix planifolia tends to grow on more decomposed
(humified) organic soils. Salix planifolia also grows at elevations below the subalpine
and becomes a much taller willow due to a longer growing season. In montane
elevations, Salix planifolia is often a codominant in Salix monticola plant associations.
The Salix planifolia/Calamagrostis canadensis association may represent an ecotonal
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community to the conifer/Calamagrostis canadensis community type. In Colorado,
Salix planifolia/Calamagrostis canadensis stands have been observed at the ecotone to
the conifer/Calamagrostis canadensis plant association.

Planeleaf willow / Marsh-marigold Shrubland

Salix planifolia / Caltha leptosepala

Global rank/State rank:

G4/s4

HGM subclass: S1/2, R1

Colorado elevation range:

8,900-11,800 ft (2,700-3,600 m)

General Description

The Salix planifolia/Caltha leptosepala (planeleaf willow/marsh marigold) plant
association is a common and abundant upper montane and subalpine community
occurring on very wet to saturated soils. This association is characterized by lowstature
shrubs, less than 2 ft (0.5 m) tall, and a thick carpet of forbs in the

undergrowth. There may be scattered patches of other willows present. This is a
major subalpine wetland plant association that occurs throughout the Rocky
Mountains of Colorado.

This plant association typically occurs in wide, glaciated valleys adjacent to streams.
It occurs in swales, depressions, and on slopes where snowmelt runoff saturates soils
for much of the growing season. The ground may be flat or uneven with raised
hummocks. Stream gradients range from <1% in broad floodplains to 14% in steep
snowmelt basins. Stream channels vary. Channels may be steep and narrow, firstorder
streams in snow melt basins, relatively wide and straight, narrow, relatively

deep, and meandering in broad, glaciated valleys or braided, multiple channels below
beaver dams. Soil textures are highly variable. Mineral soils vary along a moisture
gradient. Wet sites have soil textures of silty clays and silt loams, while slightly drier
sites have loamy sands and sandy loams overlying gravelly alluvium. Some stands
occur on well-drained, mineral soils with well-oxygenated water and no mottled or
gleyed layers. Other sites have a shallow organic layer overlying a gravel or cobble
layer within 10-20 inches (20-50 cm) of the surface. The water table at these sites is
usually near the surface throughout the growing season and may be perched by a clay
horizon. Still other stands occur on deep, dark clay loams with high organic content or
a fibrous layer on top.

Vegetation Description

Salix planifolia (planeleaf willow) may form nearly pure stands with 10-100% cover.
Other willows that may be present at lower elevations include Salix geyeriana (Geyer
willow) and S. monticola (mountain willow). At higher elevations, other shrubs that
may be present include Salix brachycarpa (barrenground willow) on drier sites, or
Betula nana (=glandulosa) (bog birch) and Salix wolfii (Wolf willow) on wetter sites.
Picea engelmannii (Engelmann spruce) is occasionally scattered throughout the stand.

Typically, the willow canopy is nearly closed and an herbaceous undergrowth occurs
only in openings between willow patches. The undergrowth is characterized by an
abundance of forbs with few graminoids. Caltha leptosepala (marsh marigold) is
usually present. Other wet species such as Trollius laxus (American globeflower),
Cardamine cordifolia (heartleaf bittercress), Senecio triangularis (arrowleaf ragwort),
Mertensia ciliata (tall fringed bluebells), Pedicularis groenlandica (elephanthead
lousewort) and Rhodiola rhodantha (redpod stonecrop) are also indicators of this type.
Graminoid species that may be present include Calamagrostis canadensis (bluejoint
reedgrass) and Carex aquatilis (water sedge).

Ecological Processes

Salix planifolia (planeleaf willow), S. brachycarpa (barrenground willow) and S.
wolfii (Wolf willow) are abundant low-stature willows of first- and second-order
streams of subalpine elevations of Colorado. Salix planifolia and Salix brachycarpa
can form extensive stands, often creating intricate mosaics in broad, subalpine valleys.
In general, Salix planifolia occupies the wettest micro-habitats on peat soils, although
it can grow well on mineral soils. Salix brachycarpa is more often found on slightly
drier and more well-drained micro-habitats than Salix planifolia. Salix wolfii grows on
deep, undecomposed peat, while Salix planifolia tends to grow on more decomposed
(humified) organic soils. Salix planifolia also grows at elevations below the
subalpine, and becomes a much taller willow due to a longer growing season. In
montane elevations, Salix planifolia is often a co-dominant in Salix monticola plant
associations. This association occurs in wet swales that are saturated throughout most
or all of the growing season. It is a long-lived, stable association that changes with
fluctuations in the water table and degree of soil saturation.

Planeleaf willow / Water sedge Shrubland

Salix planifolia / Carex aquatilis

Global rank/State rank:

G5/54

HGM subclass: S1/2

Colorado elevation range:

8,300-11,700 ft (2,530-3,560 m)

General Description

The Salix planifolia/Carex aquatilis (planeleaf willow/water sedge) plant association
is a low-stature willow shrubland that grows in wet to saturated soils, ususally above
9,000 ft (2,800 m). It is a common plant association of subalpine glacial valleys.
Salix planifolia occasionally mixes with Salix brachycarpa (barrenground willow) or
Salix wolfii (Wolf willow) at higher elevations and grades into taller willow carrs with
Salix monticola (mountain willow) at lower elevations. This plant association is a
common type and occurs throughout the Rocky Mountains of Colorado.

This plant association occurs in wide, wet valleys on snow-melt fed swales. It also
occurs in narrow valleys with sinuous streams and wet floodplains associated with

245



beaver ponds. Stream channels are wide and moderately sinuous, narrow and sinuous,
or highly braided by beaver activity. Soils have an organic peat top layer over mineral
silty clays, heavy silty clay loams, silty loams, sandy loams, or loamy sands. Mottling
is often evident.

Vegetation Description

This plant association is characterized by low-stature (1.5-5 ft; 0.5-1.5 m) Salix
planifolia (planeleaf willow). Other willows that may be present include Salix
monticola (mountain willow), Salix wolfii (Wolf willow), Salix boothii (Booth
willow), Salix geyeriana (Geyer willow), and Salix drummondiana (Drummond
willow)

The herbaceous undergrowth is dominated by Carex aquatilis (water sedge). Other
graminoid species that may be present include Carex utriculata (beaked sedge),
Calamagrostis canadensis (bluejoint reedgrass), and Deschampsia caespitosa (tufted
hairgrass). Total forb cover is often less than 30%. Species that may be present
include Caltha leptosepala (marsh marigold), Cardamine cordifolia (heartleaf
bittercress), Pedicularis groenlandica (elephanthead lousewort), and Conioselinum
scopulorum (Rocky Mountain hemlockparsley).

Ecological Processes

Salix planifolia (planeleaf willow), Salix brachycarpa (barrenground willow) and
Salix wolfii (Wolf willow) are abundant low-stature willows of first- and second-order
streams of subalpine elevations of Colorado. Salix planifolia and Salix brachycarpa
can form extensive stands, often creating intricate mosaics in broad, subalpine valleys.
In general, Salix planifolia occupies the wettest micro-habitats on peat soils, although
it can grow well on mineral soils. Salix brachycarpa is often found on slightly drier
and more well-drained micro-habitats than Salix planifolia. Salix wolfii grows on
deep, undecomposed peat, while Salix planifolia tends to grow on more decomposed
(humified) organic soils. Salix planifolia also grows at elevations below the
subalpine, and becomes a much taller willow due to a longer growing season. At
montane elevations, Salix planifolia is often a co-dominant in Salix monticola plant
associations.

The Salix planifolia/Carex aquatilis (planeleaf willow/water sedge) plant association
occurs in wet swales that are saturated throughout the growing season. The dense
canopy layers and thick undergrowth indicate stable conditions. Both Carex aquatilis
(water sedge) and Caltha leptosepala (marsh marigold) can tolerate saturated soils,
and occasionally they co-dominate the undergrowth.

Planeleaf willow / Mesic forb Shrubland

Salix planifolia / Mesic forb

Global rank/State rank:

G4 /54

HGM subclass: S1/2, R2
Colorado elevation range:
8,900-12,100 ft (2,700-3,700 m)

General Description

The Salix planifolia/mesic forb (planeleaf willow/mesic forb) plant association is a
low stature (<2 ft, 0.5 m) shrubland with abundant and diverse forbs under the willow
canopy. It is a common community of the sublapine and lower alpine areas. It occurs
on mesic soils. This plant association typically occurs in wide, glaciated valleys
adjacent to streams. It occurs in swales, depressions and on slopes where snow melt
runoff saturates soils for much of the growing season. The ground may be flat or
uneven with raised hummocks. Stream gradients range from <1% in broad
floodplains to 14% in steep snowmelt basins. Stream channels vary. Channels may

be steep and narrow, first-order streams in snow melt basins, relatively wide and
straight, narrow, relatively deep, and meandering in broad, glaciated valleys or
braided, multiple channels below beaver dams.

Soil textures are highly variable. Mineral soils vary along a moisture gradient. Wet
sites have soil textures of silty clays and silt loams, while slightly drier sites have
loamy sands and sandy loams overlying gravelly alluvium. Some stands occur on
well-drained, mineral soils with well-oxygenated water and no mottled or gleyed
layers. Other sites have a shallow organic layer overlying a gravel or cobble layer
within 10-20 inches (20-50 cm) of the surface. The water table at these sites is usually
near the surface throughout the growing season and may be perched by a clay horizon.
Still other stands occur on deep, dark clay loams with high organic content or a fibric
or hemic layer on top.

Vegetation Description

Salix planifolia (planeleaf willow) often forms nearly pure stands. Other willows that
may be present include Salix monticola (mountain willow), S. brachycarpa
(barrenground willow), S. boothii (Booth willow), S. drummondiana (Drummond
willow), and S. wolfii (Wolf willow). Picea engelmannii (Engelmann spruce) can
occur along the outer edges of the stand.

Typically, the willow canopy is nearly closed and an herbaceous undergrowth occurs
only in openings between willow patches. The undergrowth is characterized by an
abundance of forbs with few graminoids. Forb species include Achillea millefolium
var. occidentalis (western yarrow), Mertensia ciliata (tall fringed bluebells), and
Senecio triangularis (arrowleaf ragwort).

Ecological Processes

Salix planifolia (planeleaf willow), Salix brachycarpa (barrenground willow) and
Salix wolfii (Wolf willow) are abundant low-stature willows of first- and second-order
streams of subalpine elevations of Colorado. In general, Salix planifolia occupies the
wettest micro-habitats on peat soils, although it can grow well on mineral soils. Salix
brachycarpa is more often found on slightly drier and more well-drained microhabitats
than Salix planifolia. Salix wolfii grows on deep, undecomposed peat, while

Salix planifolia tends to grow on more decomposed (humified) organic soils. Salix
planifolia also grows at elevations below the subalpine, and becomes a much taller
willow due to a longer growing season. In montane elevations, Salix planifolia is
often a co-dominant in Salix monticola plant associations.

The Salix planifolia/mesic forb (planeleaf willow/mesic forb) plant association occurs
in wet swales that are saturated throughout most or all of the growing season. It is a
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long-lived, stable association that changes with fluctuations in the water table and
degree of soil saturation. The Salix planifolia/mesic forb association may be a
grazing-induced phase of the Salix planifolia/Caltha leptosepala (planeleaf
willow/marsh marigold) association. Many stands in the Routt National Forest are
heavily grazed and contain a high number of exotic and increaser species such as
Taraxacum officinale (dandelion) and Fragaria virginiana (strawberry). Other stands
in Colorado, however, do not show an increase in non-native species.

Wolf willow / Mesic forb Shrubland

Salix wolfii / Mesic forb

Global rank/State rank:

G3/8S3

HGM subclass: S1/2, R1

Colorado elevation range:

7,900-11,000 ft (2,400-3,400 m)

General Description

The Salix wolfii/mesic forb (Wolf willow/mesic forb) plant association occurs at mid
to upper montane and lower subalpine elevations. It frequently covers wide, open,
gently sloping areas near first- and second-order streams. It can be recognized by the
generally dense layer of low-growing, silvery Salix wolfii (Wolf willow) dominating
the overstory with a variety of mesic forbs and some graminoids in the undergrowth.
In Colorado, Salix wolfii (Wolf willow) grows in small patches and does not form
aslarge, expansive willow carrs (i.e., shrubland thickets) like Salix planifolia
(planeleaf willow). Salix wolfii often forms a mosaic with stands of S. planifolia, S.
brachycarpa (barrenground willow) and open Carex spp. (sedge) meadows.

This association occurs in wide mountain valleys, along first- or second-order streams
on well-drained slopes and hummocks on the valley floor. The water table is usually
within the top 3 ft (1 m) of soil and groundwater slowly seeps to the surface. Stream
channels are narrow, relatively deep and sinuous. The soils may be saturated in the
spring and early summer, but dry somewhat during the summer as the water table
drops. Soil textures often have a high organic content and are silty clays, silty clay

loams, silty loams, or deep sandy clays, clay loams, and sandy clay loams over gravels

and rocks. Some stands have a loamy horizon underlain by a clay horizon.
Vegetation Description

Salix wolfii (Wolf willow) dominates the shrub layer with 10-90% cover. Other
willow species that may be present include Salix planifolia (planeleaf willow), Salix
boothii (Booth willow), and Salix geyeriana (Geyer willow). Total forb cover exceeds
that of total graminoid cover. No single forb species is particularly more abundant
than any other, and no one species is present in every stand. Forb species that may be
present include Caltha leptosepala (marsh marigold), Mertensia ciliata (tall fringed
bluebells), Senecio triangularis (arrowleaf ragwort), Ligusticum porteri (Porter
licoriceroot), Fragaria virginiana (strawberry), Cardamine cordifolia (heartleaf
bittercress), Geum macrophyllum (large-leaved avens), and Heracleum maximum

(common cowparsnip). Graminoid species present are diverse, yet generally have a
low cover relative to the amount of total forb cover. Graminoid species may include
Deschampsia caespitosa (tufted hairgrass), Calamagrostis canadensis (bluejoint
reedgrass), and various Carex (sedge) species.

Ecological Processes

Salix planifolia (planeleaf willow), Salix brachycarpa (barrenground willow) and
Salix wolfii (Wolf willow) are abundant low-stature willows of first- and second-order
streams of subalpine elevations of Colorado. Stands of Salix wolfii are less frequently
encountered, and are usually limited in size. Salix wolfii grows on deep,
undecomposed peat, while Salix planifolia tends to grow on more decomposed
(humified) organic soils.

When non-native and increaser species are abundant, the Salix wolfii/mesic forb
association may be a grazing-induced phase of the Salix wolfii/Carex aquatilis (Wolf
willow/water sedge) association. Many stands in the Routt National Forest are heavily
grazed and contain a high number of exotic and increaser species such as Taraxacum
officinale (dandelion) and Fragaria virginiana (strawberry). However, other stands in
Colorado without abundant increaser or non-native species do not appear to be grazing
induced.
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PLANTS
Eriophorum altaicum ssp. neogaeum (Altai cottongrass)

Taxonomy

Class: Monocotyledoneae
Order: Cyperales

Family: Cyperaceae
Genus: Eriophorum

Taxonomic Comments: A more common, closely
related plant, the narrowleaf cottongrass (E.
angustifolia), has multiple heads and leaf blades
nearly as long as the stems. It is closely related to
plants found in Siberia (Weber and Wittman 1986).

CNHP Ranking: G4?T3? S3

State/Federal Status: Forest Service Sensitive

Degcriptiop: The plants are rhizomatous, with Eriophorum altaicum var. neogaena. Photograph
solitary white fleecy heads on the tops of the stems,  copyright® CNHP by P. Lyon

and lacking well-developed leaf blades (Weber

1996).

Habitat Comments: Altai cottongrass grows in wet meadows, fens, and around ponds,
usually above or at treeline. It is often associated with elephant-head Pedicularis
(Pedicularis groenlandica), tufted hairgrass (Deschampsia cespitosa), marsh marigold
(Caltha leptosepala), mosses and sedges. It grows in patches in wetlands at high elevations,
often associated with water sedge (Carex aquatilis), marsh marigold (Caltha leptosepala),
elephant head (Pedicularis groenlandica) and tufted hairgrass (Deschampsia cespitosa). In
San Juan County, it is sometimes associated with iron fens.

Global Range: Eriophorum altaicum var. neogaeum is the New World variety of a circumpolar species.
In North America, it occurs in Colorado, Montana, Utah, Wyoming and British Columbia.

State Range: Altai cottongrass occurs in 10 counties: Eagle, Gunnison, La Plata, Mineral,
Park, Pitkin, Saguache, San Juan and San Miguel.

Distribution/Abundance: There are 38 known
occurrences in Colorado, in ten counties. Several
locations have over a thousand individuals.

Known Threats and Management Issues: Threats
appear to be limited for this species; however, local

Distribution in Colorado
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trampling may affect easily accessed occurrences. The primary management issue is
maintaining the natural hydrologic regime of the wetlands in which it occurs.

Version date: May 2004

Weber, W.A. and Ronald Wittmann. 1996. Colorado Flora: Western Slope. University Press
of Colorado.
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