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SUM!\1ARY 

In this report we present results from field surveys conducted in 1995 in the lower South 
Platte and parts of the upper Arkansas River Basins. We collected vegetation and environmental 
data from more than 175 plots found along intact, relatively undisturbed stretches C?f rivers and 
streams. We classified these stands into alliances and plant associations based on their dominate 
plant species, similar species composition, and environmental setting. Three new plant 
associations were newly described from the main stem of the South Platte River, and several high 
quality foothill riparian areas were located in the upper Arkansas River Basin. The riparian 
classification presented here has been placed in the context of the UNESCO Physiognomic­
Ecological Classification of Plant Fonnations of the Earth (Mueller-Dombois and Ellenberg 
1974, as revised by Driscoll et al. 1984 and The Nature Conservancy by Bourgeron and 
Engelking 1994), and the Classification of\Vetland and Deepwater Habitats of the United States 
(Cowardin et al. 1979). · 

For each riparian plant association we describe the regional and state \\ide distribution, 
and provide a general description including elevation, stream channel type, geomorphic setting, 
and vegetative characteristics. A brief soil description is also incJuded. The relationship of each 
plant association to previously described riparian associations is also discusstd. _Succession and 
management issues are discussed where successional trends and/or land use impacts were 
observed, or where infonnation was available from the literature. 

This classification is subject to peer review, field te!iting, and revision. 'This report is part 
of an ongoing project to develop a state \\ide classification of riparian vegetation. As new data 
are collected from different basins, information wi11 be incorporated into the classification. 
Infonnation pertaining to rare or high quality occurrences of common plant associations \\ill be 
incorporated into the Biological and Conservation Database of Rare and Imperiled Natural 
Communities, updated and maintained by the Colorado Natural Heritage Program (CNHP), and 
the Preliminary Vegetation Classification of the \Vestern United States (Bourgeron and 
Engelking 1994) maintained by The Nature Conservancy's \Vestern Heritage Task Force. 

This project is a cooperative effort of the Riparian Task Force, a group of state and 
federal government agency representatives, which in cooperation with The Nature Conservancy's 
Colorado Program and the Colorado Natural Heritage Program, supports the project through in­
kind services, financial support, and technical assistance. The Riparian Task Force, fopnalized 
in 1993 by a Memorandum of Understanding (MOU), consists of steering and technical 
committees that meet once a year to review methods, results, yearly plaMing, and to discuss the 
continued support of the state wide classification project. 

.... . 
.. 
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INTRODUCTION 

Riparian areas, highly threatened in Colorado~ are of great importance for maintaining 
water quality and quantity, stabilizing stream banks, and providing habitat for fish and other 
wildlife species (Hansen et al. 1988, Brinson et al. 1981). Riparian areas are the biological and 
physical link between terrestrial and aquatic ecosystems (Youngblood et al. 1985). These areas 
provide critical habitat for \\ildlife, and are also used extensively for domestic livestock grazing, 
gravel mining, recreational purposes, and as transportation corridors. The ecology of riparian 
areas and their response to various land management practices is poorly understood. 
Consequently, resource management and conservation decisions for many riparian areas are 
often far from optimal. 

Our knowledge of riparian plant associations in Colorado has been both limited and 
fragmented. Patchy and scattered inventory work, using a variety of methodologies, has been 
conducted in the Piceance Basin (Baker 1982), along the more accessible portions of the main 
stem of the Yampa River (by the Colorado Natural Areas Program), and the Yampa River \\ithin 
Dinosaur National Monument (Fisher et al. 1983). The Nature Conservancy has funded 
classification and surveys of riparian vegetation in west-central and southwestern Colorado 
(Baker 1986), and the northern Front Range (Cooper and Cottrell 1990). Plant community and 
habitat classification by the National Forests (Hess and Alexander 1986, Hess and \Vasser 1982, 
Komarkova 1979, Komarkova et al. 1988, DeVelke et al. 1985) have not specific.ally focused on 
riparian areas. In the Rocky Mountain Region, riparian classification bus been conducted in 

·. eastern Idaho and westem Wyoming (Youngblood et al. 1985), eastern \Vyoming (Jones 1990, 
· Jones and \Valford 1995), New Mexico (Muldavin 1992, Durkin et al. 1994, 1995), Mont:ina 

(Hansen et al. 1988, 1989, 1995), Nevada (1'falllling and Padgett 1989, 1995), and Utah (Padgett 
et al. 1989). 

This project constitutes the first state wide comprehensive riparian classification effort for 
Colorado. Since 1990, basin-wide, systematic riparian classification has been conducted in the 
Yampa and San-Miguel/Dolores River basins (Kittel and Lederer 1993), the White and Colorado 
River basins (Kittel et al. 1994), and in the Gullllison River Basin (Kittel et al. 1995) (Figure 1). 
In addition, the same methods have been applied toward Forest wide riparian classifications for 
the Routt National Forest (Kettler and McMullen 1996), the San Juan National Forest (Rjchard et . 
al. 1996), the Rio Grande National Forest (CNHP 1995) and the Comanche National Grassland 
(Culver et al. 1996). The three major river basins draining eastern Colorado were divided into 
smaller, more manageable units or sub-basins. These are: I) the upper South Platte (I-25 west to 
the Continental Divide), 2) the lower South Platte (1-25 east to the state line), 3) the upper 
Arkansas (Pueblo west to the Continental Divide), 4) the lower Arkansas (Pueblo east to the state 
line), and 5) the Rio Grande River Basin (Figure 2). In this report, we present a classification of 
riparian vegetation from the lower South Platte R.i\~er Basin, and parts of the upper Arkansas 
River Basin. 

We classified representative homogeneous stands of riparia~\egetation found along 
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intact, reJativeJy undisturbed reaches of perennial and ephemeral rivers and streams, and placed 
them in the context of the UNESCO Physiognomic-Ecological Classification of Plant 
Fonnations of the Earth (MuelJer-Dombois and Ellenberg 1974), and the Classification of 
Wetland and Deepwater Habitats of the United States (Cowardin et al. 1979). This classification 
is subject to peer review, field testing, and revision. As new data are collected from different 
basins, infonnation \vill be incorporated into the classification. Information pertaining to rare or 
high quality occurrences of common plant associations \\ill be incorporated into the Biological 
and Conservation Database of Rare and Impetjled Natural Conununities, updated and maintained 
by the Colorado Natural Heritage Program (CNHP), and the Preliminary Vegetation 
Classification of the \Vestem United States (Bourgeronand Engelking 1994) maintained by The 
Nature Conservancy's \Vestem Heritage Task Force. 

This project is a cooperatiYe effort by the Riparian Task Force, a group of state and 
federal government agency representath·es, which in cooperation with The Nature Consen·ancy's 
Colorado Program and the Colorado Natural Heritage Program, supports the project through in­
kind services, financial support, and technical assistance. The Riparian Task Force, formalized 
in 1993 by a Memorandum of Understanding (MOU), consists of steering and technical 
committees that meet once a year to review methods and results, and to discuss the continued 
support for the statewide classification project. 

.. 
Figure 1. Map of the Major River Basins of the Colorado \Vcste~-~lope. 
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Figure 2. Map of the Major River Basins of the Colorado Eastern Slope. 
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STUDY AREAS 

Lower South Platte 

This study focuses on the lower South Platte River on the high plains, including the 
mainstem and its plains and foothill tributaries (Figure 3). The study area excluded higher, 
mountainous regions except for a few plots taken along S. Boulder Creek. The South Platte 
River and its tributaries drain nearly one-fifth of Colorado, an area of approximately 12,138 
square miles (USGS 1993). The high plains area of Colorado is relatively flat with gently rolling 
topography and is underlain by layers of the Cretaceous Pierre Shale Formation with thin layers 
of Tertiary sands and.gravels that make up the Colorado Piedmont (Chronic 1980). Close to 
Denver and the Palmer Divide, tributaries are underlain by more consolidated sandstones and 
shales. Here, near-surface bedrock constrains lateral stream flow and keeps water from seeping 
into deeper aquifers, causing stream flow to be intermittent as it passes through areas of different 
geologic formations. Bedrock types used to stratify perennial strean1 reaches are given in Figure 
4. 

Low annual precipitation and strong seasonal temperature changes characterize the high 
plains climate (\Voodward-Clyde 1981). Precipitation increases 'Yith distance a\\.'ay from the 
mountains, ranging from 12 inches at Denver to roughly 20 inches in the far eastern counties 
(Colorado Climate Center 1984). Hydrology of the South Platte River is primarily. driven by 
spring and early summer snow-melt runoff from the mountains. The hydrology has been altered 

_ by several off·channel reservoirs, mainstem flood control reservoirs: irrigation ditches, and 
· - channelized reaches. Some large arulUal flooding can still occur (a 25 year return interval flood 

occurred in the spring of 1995, Colorado Riparian Assocfation 1995) but peak floods in March: 
during ice-break up, have been eliminated (USFWS 1994). In addition, transcontinental basin 
imports have added 300,000 acre-feet into the basin augmenting late-summer flows. Flows from 
plains tributaries result primarily from summer thunderstorms and can cause severe flooding, 
although these systems do not provide significant flows into the basin water supply (\Voodward· 
Clyde 1981 ). 

Natural vegetation of the plains prior to European settlement was nearly all short grass 
prairie interrupted by low sandsage hills and patches of cottonwood and willows along the South 
Platte River (Mute! and Emerick 1984). Today much of the area has been converted to cropland 
or is used as range land. Forty percent of all Colorado agricultural production occurs along the 
Front Range. Irrigated acreage is increasing in eastern Colorado, adding demands on the 
shrinking Ogallala aquifer and in-stream water of the South Platte River (\Voodward~Clyde 
1981). Natural gas, petroleum, and coal represent important energy resources in the basin. Oil 
and gas production occurs primarily between Denver and Julesburg, with some coal production 
in northern Larimer and \Veld counties (\Voodward·Clyde 1981). 

\Vater quality of the South Platte River is severely degrad~d as if flows through 
Colorado1s most populated corridor, Denver and the urban-industricil corridor to the north (USGS 
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1993). Concentrations of dissolved oxygen, fecal coliform bacteria, ammonia, and trace 
elements frequently do not meet water-quality standards (USGS 1993). These pollutants are 
diluted by several mountain tributaries that enter the river north of Denver. Ho\\:ever, nitrates, 
nitrites, dissolved solids, selenium, and suspended sediments soon become concentrated in the 
stream flow below Greeley due to agriculrural runoff (USGS 1993). 

locofion in Colorado 

II: E.uU."'D So"th rf1t'b e.Dd Ar.h::.: Snidy A:~ 

- I:oknuta 

- M~jer: St:ums 

• ilot !o=~:.s 

Figure 3. Map of the Lower South Platte watershed with plot locations. See Table 1 for Creek 
name, Township, Section and Range locations. ·~.- 1 
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I 
0 Table I. Lower South Platte River Basin Plot Locations and Land Ownership. Private land 

locations are withheld to protect landowner privacy. Abbreviations used are: DOW= Colorado 

0 
Division of Wildlife, NG= National Grassland, USFS= U.S. Forest Service. Map Numbers 
Correspond to the Map in Figure 3. 

a Map# Plot# Creek Name County Township/Range/Section Owner 

1 95GK01 Coal Creek Weld T08N R64W SEC 11 Pawnee NG 

0 
2 95GK02 Willow Creek Weld Tl ON R63\V SEC 29 Pawnee NG 
3 95GK03 Wil1ow Creek Weld Tl ON R64W SEC 09 Pawnee NG 
4 95GK04 Dave•s Draw Weld Tl ON R60\V SEC 24 Pawnee NG 

·D 
5 95GKOS Dave's Draw Weld Tl ON R60W SEC 24 Pawnee NG 
6 95GK06 West Bijou Creek Elbert Location Withheld Private 
7 95GK07 West Bijou Creek Elbert Location Withheld Private 

0 
8 95GK08 West Kiowa Creek Elbert Location Withheld Private 
9 95GK09 West Kiowa Creek Elbert Location Withheld Private 
10 95GK10 Kiowa Creek Elbert Location Withheld Private 

D 
11 95GK11 Kiowa Creek Elbert Location Withheld Private 
12 95GK12 East Bijou Creek Elbert Location Withheld Private 
13 95GK13 West Plum Creek Douglas TOSS R68W SEC 14 Colorado Open Lands 

0 
14 95GK14 West Plum Creek Douglas TOSS R68W SEC 11 Colorado Open Lands 
15 95GK15 Plum Creek Douglas Location Withheld Private 
16 95GK16 Plum Creek Douglas Location Withheld Private 

0 
17 95GK17 Plum Creek Douglas Location Withheld Private 
18 95GK18 West Plum Creek Douglas Location Withheld Private 
19 95GK19 Elkhorn Creek Larimer T09N R 73 W SEC 08 Larimer County 

0 
20 95GK20 South Boulder Creek Gilpin T02S R74W S.EC 02 USFS 
21 95GK21 South Boulder Creek Boulder TOlS R72W SEC 25 USFS 
22 95GK22 Winiger Gulch Boulder TOlS R71W SEC 19 USFS 

B 
23 95GK.23 Garber Creek Douglas TOSS R68W SEC 11 Colorado Open Lands 
24 95GK.24 South Boulder Creek Boulder TOJS R71W SEC 27 Boulder County 
25 95GK25 Arikaree River Yuma Location Withheld Private 

D 
26 95GK.26 Arikaree Ri\'er Yuma Location Withheld Private 
27 95GK.27 Arikaree River Yuma Location Withheld Private 
28 95GK.28 Arikaree River Yuma Location Withheld Private 

D 
29 95GK.29 Arikaree River Yuma Location Withheld Private 
30 95GK30 Arikaree River Yuma Location Withheld Private 
31 9SGK31 Arikaree River Yuma Location Withheld Private 

0 
32 95GK32 South Platte River Sedgwick Tl IN R46\V SEC 16 DOW 
33 95GK33 South Platte River Sedgwick Tl lN R45W SEC 04 DOW 
34 9SGK34 South Platte Ri\'er Sedgwick Tl IN R44W SEC 05 DOW 

J 
35 95GK35 South Platte River Sedgwick Tl lN R44W SEC 07 DOW 
36 95GK36 South Plane River Logan TION R48\V SEC 10 DOW 
37 95GK37 South Platte River Logan TION R48W SEC 08 DOW 

0 
38 95GK38 South Plane River Logan Tl ON R49\V SEC 13 DOW 
39 95GK39 South Platte River Logan TION R49\V SEC 14 DOW 
40 95GK40 South Platte River Logan TION R49\V SEC 16 DOW 
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0 
Table 1. Continued. D 
Map# Pf ot # Creek Name County Township/ Range/Section Owner 

0 41 9SGK41 South Platte Ri\'er Logan Tl ON R49W SEC 17 DOW 
42 9SGK42 South Platte Ri\'er Logan Tl ON R50\V SEC 34 DOW 

D 43 9SGK43 South Platte River Logan Tl ON RSOW SEC 34 DOW 
44 9SGK44 South Platte River Logan T08N RS2\V SEC 14 DOW 
45 9SGK4S South Platte River Logan T07N RS2W SEC OS DOW 

D 46 95GK46 South Platte River Logan T07N RS2W SEC 19 DOW 
47 95GK47 South Platte River Logan T06N R53W SEC 04 DOW 
48 95GK48 South Platte Ri\'er Washington TOSN R54W SEC 09 DOW 

0 49 95GK49 South Plane River Morgan T04N R56W SEC 30 DOW 
50 9SGK50 South Platte River Morgan T04N RS6W SEC 30 DOW 
51 95GK51 South Platte River Morgan T04N R56W SEC 12 DOW a 52 95GK52 South Plane Ri\'er Morgan T04N RS6W SEC 12 DOW 
53 95GK53 South Platte River Morgan T05N RSSW SEC 13 DOW 
54 95GK54 Cache la Poudre R. Weld TOSN R64 W SEC 06 DOW 

0 55 95GK55 South Plane Ri\'er Weld TOSN R65\V SEC 21 DOW 
56 95GK56 South Plane River Weld TOSN R65W SEC 21 DOW 
57 95GK57 South Plane Rh·er Morgan T04N R56W $EC 14 DOW 

0 58 95GK58 South Plane Ri\'er Morgan T04N R56W SEC 14 DOW 
59 95GK59 South Platte RiYer Morgan T04N R58W SEC 18 DOW· 
60 95GK60 South Platte River .Morgan T04N R58W SEC 28 DOW 

0 62 95LS01 Little Owl Creek Weld T09N R65\V SEC 20 Pawnee NG . 
63 95LS02 Willow Creek Weld TlON R63W SEC 32 Pawnee NG .. 
64 95LS03 David's Draw Weld TlON R60W SEC 24 Pawnee NG 

0 65 95LS04 Two Mile Creek Weld Tl IN R56W SEC 32 Pawnee NG 
66 95LSOS Two Mile Creek Weld Tl IN R56\V SEC 32 Pawnee NG 
67 95LS06 West Bijou Ranch Elbert Location Withheld Private 

0 68 95LS07 Kiowa Creek Elbert Location Withheld Private 
69 95LS08 West Kiowa Creek Elbert Location Withheld Private 
70 95LS09 Kiowa Creek Elbert Location Withheld Private 

0 71 95LS10 Kiowa Creek Elbert Location Withheld Private 
72 95LS11 West Bijou Creek Elbert Location Withheld Private 
73 95LS12 West Plum Creek Douglas TOSS R68W SEC 14 Colorado Open Land 

0 74 95LS13 West Plum Creek Douglas TOSS R68\V SEC 14 Colorado Open Land 
75 95LS14 West Plum Creek Douglas Location Withheld Private 
76 9SLS15 West Plum Creek Douglas Location Withheld Private 

D 77 95LS16 Plum Creek Douglas Location Withheld Private 
78 95LS17 West Plum Creek Douglas Location Withheld Private 
79 95LS18 South Boulder Creek Gilpin TOlS R73W SEC 34 USFS 

~ 80 95LS19 South Boulder Creek Gilpin T02S R74W SEC 02 USFS 
81 95LS20 'South Boulder Creek Boulder TOlS R72\V SEC25 USFS 
82 9SLS21 Garber Creek Douglas TOSS R68\V SEC I 0 Colorado Open Space 

0 83 95LS22 South Boulder Creek Boulder TOlS R71W SEC 26 Denver Water Board 
84 95LS23 Arikaree River Yuma Location Withheld Private .. 
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A. TOTAL RIVER MILES 
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8. RIVER MILES SAMPLED 
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Figure 4. Riparian habitats of the lower South Platte River Basin stratified by geology and annual 
precipitation. A) All perennial stream miles by stratification type and B) total number of stream 
miles sampled in 1995. The relative distribution of habitats of sampled streams is comparable to 
that of the entire basin. 
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Table I. Continued. 

Map# Plot# Creek Name County 

85 95LS24 Arikaree River Yuma 
86 95LS25 Arikaree River Yuma 
87 95LS26 Arikaree River Yuma 
88 95LS27 Arikaree River Yuma 
89 95LS28 Arikaree River Yuma 
90 95LS29 South Platte River Sedgwick 
91 95LS30 South Platte River Sedgwick 
92 95LS31 South Platte River Sedgwick 
93 95LS32 South Platte River Sedgwick 
94 95LS33 South Platte River Sedgwick 
95 95LS34 South Platte River Logan 
96 95LS35 South Platte River Logan 
97 9SLS36 South Platte River Logan 
98 9SLS37 South Platte River Logan 
99 95LS38 South Platte River Logan 
100 95LS39 South Platte River Logan 
101 95LS40 South Platte River Logan 
102 95LS41 South Platte River Logan 
!03 9SLS42 South Platte River Logan 
104 95LS43 South Platte River Logan 
105 9SLS44 South Platte River Logan 
106 9SLS45 South Platte River Washington 

9 

Township/ Range/Section Owner 

Location Withheld Private 
Location Withheld Private 
Location Withheld Private 
Location Withheld Private 
Location Withheld Private 
Tl IN R46W SEC 16 DOW 
Tl IN R44W SEC 05 DOW 
Tl IN R44W SEC OS DOW 
Tl IN R44W SEC 06 DOW 
Tl IN R44W SEC 07 DOW 
Tl ON R48W SEC 10 DOW 
Tl ON R48W SEC 08 DOW 
Tl ON R49W SEC 13 DOW 
Tl ON R49W SEC 14 DOW 
TION R49W SEC 16 DOW 
Tl ON RSOW SEC 27 DOW 
Tl ON RSOW SEC 27 DOW 
TOSN RS2W SEC 14 DOW 
T08N R5'2W SEC 14 DOW 
T07N R52W SEC 19 DOW 
T06N R53W SEC 04 DOW 
TOSN R54W SEC 09 DOW 
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lJ.wer Arkansas 

The upper Arkansas watershed, as defined for this study, includes the headwaters at the 
Continental Divide near Leadville down to Pueblo, encompassing a drainage area of 
approximately 4,050 square miles (USGS 1993). Only BLM and private lands were inventoried 
in 1995 due to funding limitations. U.S. Forest Service lands were not surveyed, excluding much 
of the watershed above 9,000 feet (Figures 5 and 6a,b). 

The Upper Arkansas River is bordered by the Sawatch Range to the west, the Mosquito 
Range to the cast, the Sangrc de Cristo Mountains to the southwest, and the \Vet Mountains to 
the southeast. The Rampart Range separates the South Platte from the Arkansas drainage west of 
Colorado Springs. Glaciers -have deposited large amounts of outwash material that fonn large 
moraines pushing the Arkansas River east. Here it has carved its way into the Precambrian 
gneiss and granites below the valley floor, forming Browns Canyon and the Royal Gorge 
(Chronic 1980). Broad U-shaped valleys \\1th slow moving meandering steams trapped behind 
glacial moraines characterize tributaries from the Sawatch Range. In contrast, the non-glaciated 
southern end of the Mosquito Range has layers of Tertiary lava and Paleozoic sedimentary rocks 
that create steep narro\v canyons and valleys (Benedict 1991 ). Further east, beyond the Royal 
Gorge, the Arkansas flows oYcr fossil bearing sedimentary sandstones and limestones of the , 
Mesozoic and Paleozoic Eras (Chronic 1980). 

The climate of the upper Arkansas valley is dry, with cold winters ancl hot <lry summers. 
Most of the annual precipitation comes as snow in the higher mountains (Colorado Climate 

·· Center 1984). The hydrology of the Arkansas River is driven by spring and t!arly sununer snow­
melt runoff. Flows have been modified by multiple small reservoirs on smaller tributaries, and 
by a major dam on t.lie mainstem, the Pueblo Reservoir. Annual peak flows have been reduced 
and the late summer flows augmented, reducing the variability in seasonal flow and annual flood 
levels year to year. The Arkansas River has over 100 miles of popular kayaking and rafting 
reaches, and affords many chalJenging rapids below Leadville, in the Brm\lns Canyon, and the 
nearly impassible Class V rapids of the Royal Gorge. 

Native vegetation of the upper Arkansas River valley is dry desert-steppe with scattered 
piiion pine woodlands, grcasewood and sagebrush shrublands on the valley floor, low ridges, and 
foothills. Higher elevations have lodgepole pine and spruce-fir forests, with alpine tundra on the 
highest peaks above tree-line. The area has a rich history of mining and early explorations. 
Today the water quality of many tributaries and the mainstem are in severely degraded condition 
due to acid mine runoff (USGS 1993). In addition, heavy livestock usage has had its toll on 
water quality and vegetation. A few miles upstream of Pueblo high levels of fecal colifom1 
bacteria, dissolved sulfates, solids, nitrates and nitrates have been detected (USGS 1993). 
Downstream of Pueblo, the amount of irrigated crop acreage increases, accompanied by large 
increases of dissolved solids and selenium are reported in the Arkansas River at the Nebraska 
state line (USGS 1993). Land use in the upper basin is largely resreation, grazing, mining, and 
irrigated hay production. ··.: 
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Figure 5. Map of the upper Arkansas watershed, with plot locations. See Table 2 for Creek 
names, Tov.nship, Section, and Range locations. .. .. 
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0 Table 2. Upper Arkansas ruver Basin Plot Locations and Land Ownership. Private land 
locations are withheld to protect landowner privacy. Abbreviations used are: BLM= Bureau of 

a Land Management, USFS= U.S. Forest Service, DO\V= Colorado Division of \Vildlife, AF A= 
U.S. Air Force Academy. Map Numbers Correspond to Map in Figure 5. 

0 Map# Plot# Creek Name County To\\-nship/Range/Section Ow:ner 

I 95AM01 Eightmile Creek Fremont Tl SS R69W SEC 4 BLM 

a 2 95AM02 Pueblo Reservoir Pueblo nos R67W SEC 24 DOW 
3 95AM03 Eightmile Creek Fremont Tl 7S R69\V SEC 32 BLM 
4 95AM04 Beaver Creek Fremont Tl 7S R68\V SEC 5 BLM 

0 5 95AM05 Beaver Creek Fremont Tl 7S R68\V SEC 17 DOW 
6 95AM06 East Gulch Fremont TlSS R73\V SEC 17 BLM 
7 95AM07 North Cheyenne Canyon El Paso Tl4S R67W SEC 33 Colorado Springs 

0 8 9SAM08 Long Gulch Fremont T49N R12E SEC 28 BLM 
9 95AM09 Bull Gulch Fremont TJ8S R73W SEC 19 ·BLM 
10 9SAM10 Badger Creek Fremont T49N RJOE SEC 10 BLM 

0 11 95AM 11 Little Badger Creek Fremont Location Withheld SLM/Private 
12 9SAM12 Little Badger Creek Fremont T49N RI lE SEC 8 BLM 
13 95AM13 Sand Gulch Fremont T49N RllE SEC 19 BLM 

0 14 95AM14 Unnamed Tributary Frem.ont T49N RlOE SEC 22 BLM 
15 95AM 15 Felch Creek Fremont Tl iS R 70W SEC 26 BLM 
16 95AM16 Cripple Creek Teller . Tl6S R7o·w SEC 10 BLM . 

0 17 95AM 17 Barnard Creek Te Her TJSS R70W SEC 8 BLM 
18 95AM18·. fourmile Creek Fremont Tl6S R70W SEC 6 BLM 
19 95AM19 Fourmile Creek Teller T14S R70W S EC16 State ParkiDOW 

LI 
20 95AM20 Arkansas River Island Chaffee Location Withheld Private 
21 9SAM21 Browns Creek Chaffee Tl SS R78\V SEC 36 State Park/BL~ 
22 95AM22 Arkansas River Chaffee TSON ROSE S EC22 STATE 
23 95AM23 Bear Creek El Paso Tl 4S R67W SEC 21 Colorado Springs 
24 95AM24 North Cheyenne Creek El Paso Tl4S R67W SEC 34 Colorado Springs 
25 9SAM25 Monument Creek El Paso T12S R67W SEC 36 AFA 

0 26 95AM26 Monument Creek Et Paso Tl 2S R67W SEC 13 AFA 
27 95AM27 Eightmile Creek Teller Tl 75 R69\V SEC 15 BLM 
28 95AM28 Eightmilc Creek Teller Tl 7S R69W SEC 1 O BLM 

0 29 95AM29 Lowpass Gulch Lake Tl lS R79W SEC 30 BLM 
30 95AM30 Lowpass Gulch Lake Tl IS R79W SEC 30 BLM 
31 95AM31 East Beaver Creek Fremont Tl 7S R68W SEC 5 BLM 

0 32 95AM32 Grape Creek South Fremont T19S R71W SEC 16 DOW 
33 EOR Grape Creek Nonh Fremont T19S R71\VSEC10 Canon City Park 
34 95AM33 Fourmile Creek Park Tl4S R70W SEC 14 State Park/DOW 

0 35 95AM34 East Fork Arkansas R. Lake TOSS R79W SEC 33 BLM 
36 95AM35 East F:ork Arkansas R. Lake TOSS R79\V SEC 16 BLM 
37 95AM36 Arkansas River Lake Location Withheld Private 

u 38 95AM37 Lower Iowa Gulch Lake TlOS RSOW SEC 2 BLM 
39 9.SAM38 Dyer Amphitheater Lake T09S R79W ~EC 26 BLM 
40 95AM39 Iowa Gulch Lake T09S R79W SEC 35 BLM 
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Table 2. Continued. 0 
Map# Plot# Creek Name County Township/ Range/Section Owner 

0 
41 9SAM40 Grape Creek Fremont nos R71W SEC 8 BLM 
42 9SAM41 Bear Gulch Fremont nos R71W SEC 17 BLM 

0 43 9SAM42 Birdseye Gulch Lake TOSS R79\V SEC 34 BLM 
44 9SAM43 Birdseye Gulch Lake TOSS R79\V SEC 34 BLM 
45 9SAM44 Spring Creek Lake Tl IS R79W SEC 19 BLM 

0 46 9SAM4S Spring Creek Lake Tl IS Ri9\V SEC 19 BLM 
41 9SAM46 Arkansas Ri\'er Chaffee T14S R78\V SEC 9 Buena Vista 
48 95AM4 7 Arkansas River Fremont T48N R12E SEC 21 BLM 

0 49 9SAM48 Lower East Gulch Fremont T18S R73\V SEC 28 BLM 
SO 9SAM49 Lower East Gulch Fremont Tl SS R73\V SEC 20 BLM 
51 95AMSO Big Cottonwood Creek Fremont T47N RllE SEC 15 BL~{ a 52 9SAM51 Hamilton Creek Fremont T48N RlOE SEC 15 BL~1 
53 9SAMS2 Cottonwood Creek Chaffee T15S R77\V SEC 30 BLM 
54 95AM53 Little Cottonwood Creek Chaffee TlSS R78W SEC 13 BLM a 55 95AM54 Green Creek Chaffee T49N R07E SEC 10 BLM 
56 9SAMSS Poncha Creek Chaffee T49N ROSE SEC 21 BL~1 
57 95AMS6 Pass Creek Chaffee T49N R07E SEC I 3 BLM 
58 95AM57 Fountain Creek El Paso Tl SS R65W SEC 30 Fountain Creek Park 
59 95.AMS 8 Upper Bea\·er Creek Teller Tl6S R69W SEC 13 BL!\f 
60 95AMS9 Cottonwood Creek Fremont Tl7S R72W SEC 17 BLM a 61 95AM60 . Cottonwood Creek Fremont Tl 7S R72W SEC 17 BLM 

-- 62 95AM61 Squaw Creek Chaffee TSON ROSE SEC 18 BLM 
63 9SAM62 Droney Gulch Chaffee TSON ROSE SEC 18 BLM 

0 64 95RROl Eightmile Creek Fremont Tl SS R69\V SEC 4 BLM 
65 95RR02 Pueblo Reservoir Pueblo nos R67W SEC 24 DOW 
66 9SRR03 Beaver Creek Fremont Tl 7S R68W SEC S BLM 
67 95RR04 Beaver Creek Fremont Tl 7S R68W SEC 5 BLM 
68 95RROS East Gulch Fremont TISS R73W SEC 17 BLM 
69 95RR06 East Gulch Fremont T49N R73W SEC 20 BLM 

0 70 95RR07 Founnile Creek Gulch Fremont T16S RiO\V SEC 27 BLM 
71 9SRR08 Long Gulch Fremont T48N R12E SEC 4 BLM 
72 95RR09 Cottonwood Creek Chaffee Tl4S R78W SEC 16 Buena Vista 

0 73 95RR10 Badger Creek Fremont Location Withheld Private/USFS 
74 95RR11 Little Badger Creek Fremont T49N RI IE SEC 8 BLM 
75 95RR12 Little Badger Creek Fremont T49N Rl lE SEC 8 BLM 

D 76 95RR13 Sand Gulch Fremont T49N Rl 1 E SEC 20 BLM 
77 95RR14 Unnamed Tributary Fremont T49N Rl OE SEC 22 BLM 
78 95RR15 Felch Creek Fremont Tl 7S R70W SEC 25 BLM 

0 79 9SRR16 Cripple Creek Teller Tl6S R70W SEC 3 • BLM 
80 95RRI 7 Barnard Creek Teller TlSS R70W SEC 8 BLM 
81 95RR18 Little High Creek Teller Tl SS RiOW SEC 31 BLM 

0 82 95RRI 9 Fourmile Creek Teller T14S R70\V ~~C 15 State Park 
83 95RR20 Wilson Creek Teller Tl6S RiOW SE.C 14 BLM 

14 0 
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Table 2. Continued. 

Map# Plot# Creek Name County 

84 95RR21 Arkansas River Chaffee 
85 95RR22 Arkansas River Chaffee 
86 95RR23 East Fork Arkansas River Lake 
87 95RR24 Tennessee Creek Lake 
88 95RR25 Lower Iowa Gulch Lake 
89 95RR26 Dyer Amphitheater Lake 
90 95RR27 Grape Creek Fremont 
91 95RR28 Bear Gulch Fremont 
92 95GK65 Monument Creek El Paso 
93 95GK66 Deadman's Creek El Paso 
94 95GK67 Deadman 's Creek El Paso 
95 9SGK69 Monument Creek El Paso 
96 9SGK70 Monument Creek El Paso 
97 95GK71 Kettle Creek El Paso 
98 95GK72 Kettle Creek El Paso 
99 95GK73 Kettle Creek El Paso 
100 95GK74 West Monument Creek El Paso 
101 95GK75 West Monument Creek El Paso 

Township/ Range/Section Owner 

Location Withheld Private 
TSIN R8E SEC 26 BLM 
TOSS R 79W SEC 16 BLM 
TOSS RSOW SEC 28 BLM 
TIOS RSOW SEC 2 BLM 
T09S R79W SEC 26 BLM 
Tl9S R71W SEC 32 BLM 
T20S R71W SEC 17 BLM 
T12S R67W SEC 2 AFA 
T12S R67W SEC 12 AFA 
Tl 2S R67W SEC 12 AFA 
T12S R66W SEC 19 AFA 
Tl2S R67W SEC 36 AFA 
T12S R67W SEC 31 AFA 
T12S R67W SEC 31 AFA 
Tl 2S R66W SEC 31 AFA 
Tl 2S R67W SEC 31 A.FA 
T12S R66W SEC JI AFA 
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Figure 6. Riparian habitats of the upper Arkansas River Basin stratified by elevation and stream 
order. A) All perennial stream miles found in the up_per basin by stratification type and B) total 
number of stream miles sampled in 1995. The relative distribution of habitats of sampled streams 
is comparable to that of the entire basin, except for the lack of adequate sampling of higher 
elevation I st and 2nd order streams due to funding limitations. 
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METHODS 

For tl1e purposes of this project, riparian areas are defined as the interface between the 
riverine aquatic ecosystem and the adjacent upland ecosystem (Gregory et al. 1991, Risser 1990, 
Knopf et al. 1988, Brinson et al. 1981 ). These areas are frequently t1ooded, or are at least 
seasonally saturated by ::i fluctuating water table, and have plant species, soils, and topography 
that differ considerably from those of the adjacent uplands (Elmore and Beschta 1987, Jones 
1990). Riparian areas in this project include vegetation occurring along natural water courses: 
poorly drained overt1ow areast and associated natural bodies of water, such as oxbow lakes. This 
classification focuses on lands along perennial streams as defined on U.S. Geological Survey 
1 :24,000 and 1: 100,000 topographic maps. 

Representative site selection 

To sample as much of the.diversity within each basin as possible in one field season: we 
used a stratified-random approach based on Austin and Heyligers (1989) gradsect concept. We 
chose two major cnviroM1ental gradients thought to influence riparian ,·egetation to stratify the 
study area. Each mile of all pl!rennial streams within the study area are placed within a cell-type, 
a combination of the two stratifying variables. For example: one cell type could be a second 
order stream at 9,000 ft e!eYation. The potential Yegetation on each strl!am is driven (in pan) by 
the size of the stream: the length of the growing season and minimum :md maximum 
temperatures at that e1evation. A11other example from the lower South Platte study area is a cell 
type of a riv~_r running through Pierre Shale: which constricts lateral moverilent of the river and 

--. annual precipitation of 16 inches per year, influencing species composition along the stream. In 
this way we can sample the breadth. of diYersity of riparian habitats within the study area or 
watershed. 

In the upper Arkansas watershed we used elevation and stream order as stratifying 
variables. Stream order is a surrogate for basin size, channel size and stream Yolume (Schumm 
1977, Knighton 1984), and elevation is an impo11ant predictor of climate. Using USGS 
1: 100,000 topographic maps we denoted 300 meter ( 1000 ft) elevation bands from 1,525 nt 
(5,000 ft) to over 3,050 111(l0,000 ft) and first through fifth order stream classes, calculated for 
each mile of perennial str~am using Strahler's ( 1952) system. 

In the lower South Platte watershed we used annual precipitation and bedrock geology to 
stratify the study area. Annual precipitation increases significantly west to cast across the eastem 
plains, influencing upland species composition as well as stream flow. \Ve used three categories: 
10-12, 12-16, and 16-20 inches aimually. The underlying bedrock influences stream chmmel 
type, qirection of flow and the amount of in-stream flow. In addition, near-surface bedrock 
constrains lateral stream flow and keeps water from seeping into deeper aquifers, causing stream 
flow to be intermittent as it passes through areas of different geologic formations. Some of the 
geologic categories used include Quaternary Alluvium, the Ogallala Fom1ation, Cretaceous 
sandstones, Tertiary shale and sandstones and Eolian Deposits (Tv~cto 1979). 
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For both study areas we tallied the total perennial stream miles in the basin and the total o 

miles within each cell type and calculated their percentage. Next we studied aerial photographs 
(methods follow) to eliminate areas of heavy disturbance. With heavily degraded riparian areas 
blocked out, we randomly selected more than 200 one-mile long stream reaches in each study Q 
area, representing all the classification cell types, weighted by their abundance in the basin. For 
example, if 20% of the stream miles above 3:050 m (10~000 ft) were first order streams, then D 
20% of the randomly selected one-mile sites would be of that type. The actual number of stream 
miles sampled per cell type was representative of the basin (Figures 4 and 6). 

We included only riparian areas which have not been drastically altered by human 
activity in the sampling regime. In this way, the classification will be limited to plant 
associations native to Colorado, whose descriptions can serYe as reference points for 
management and restoration needs. All perennial riparian corridors were delineated as tree, 
shrub, or herbaceous dominated riparian areas (B:itson er al. 1987). Riparian ,·egetation appears 
bright red relative to dry hillside \'egerntion and bas a texture unlike irrigated monoculture crop 
areas. In addition, conifer dominated riparian reaches, which do not stand out as red, were also 
delineated. \Ve used 1989 :md 1990 NAPP 1 :40,000, and 1983 1 :24:000 color infrared 9 x 9 inch 
photographs to delineate rip:!rian corridors and determine their condition. Condition was ranked 
by the degree of disturb:mce (i.e.: deviation from pristine) both within and surrounding the 
riparian corridor. From aeri::l photograph interpretation and field, Verification \\·ork in 1993: we 
determined that disturbance of surrounding lands can be :l. strong predictor of the amount of non­
native species ii1 the understory within the riparian corridor. 

-. Ranking criteria used were: I) evic!cu<.:e of drastic human disturbance such as agriculturnl 
com•crsion, adjacent inigated fii!lds, square-edged fields: road and railroad embankments, power 
line maintenance roads, graYel mining: logging, mining, dams, reservoir developments, etc., 2) 
heavy recreational use, such as off-road vehicle use: etc.: 3) heavy livestock use such as over 
grazing (hillside trailing): or livestock holding sites, etc., and 4) road maintenance sand and 
gravel piles or other dumping grnunds. 

Riparian condition was tallied in four categories: 1) Excellent-- liparian corridor and the 
surrounding area appear natural with no major disturbances. Within the corridor itself, the area 
appears unfragmented and the vegetation follows a natural alluvial pattern; 2) Good--riparian 
corridor exhibits excellent ,·egetative cover but the surrounding area is altered; 3) Fair-- the 
riparian corridor is fragmented: and/or the surrounding lands disturbed; 4) Poor-- riparian 
corridor disturbed, vegetation that is sparse or highly fragmented and the surrounding land 
slightly to drasticillly altered. Deep canyons are an exception to the above criteria, as they tend 
to have naturally low amounts of riparian vegetation. If the surrounding land looked 
undisturbed, a canyon reach would be ranked "good~' also. 

By visually O\'erlaying BLM 1: 100,000 topographic and land ownership maps with the 
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0 

D 
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aerial photographs, we also tallied the amount of federal, state and private land by their riparian o 
condition for all perennial streams in the basin. ·· ... 
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In the field, we further evaluated random sites for evidence of disturbance and eliminated 
sites that were dominated by non-natiYe plant species such as tamarisk or salt cedar (Tamarix 
ramosissima) or Russian-olive (Elaeag1111s anguslifolia). Howe\'cr, we included areas \\ith non­
natives present in the w1derstory, such as Kentucky bluegrass (Poa pralensis), but only where 
native flora dominated the oYerstory vegetation, and \\°hen the degree of disturbance was 
minimal. If the site was acceptable, stand data were collected from homogeneous stands of 
riparian vegetation. 

Classification Basis 

By eliminating disturbed and degraded sites, the classification is based on existing, 
relatively undisturbed, or naturally disturbed native vegetation. A plant association, the most 
specific level in this hierarchical classification, is defined as "natural \'egetation with definite 
floristic composition, unifom1 physiognomy, and unifom1 habitaC' (i\.fue1ler-Dombois and 
Ellenberg 1974). Our definition differs slightly from the Daubenmire (1952) plnnt association 
concept in that we describe existing communities: rather than perceiYed climax Yegetalion types. 
Plant associations are a product of th!! prevailing environmental setting (where possible: barring 
human influence or pre-European senlem~nt) including past nutural disturb:?.nces (such as fire: 
flooding, or bison grazing) and are "real, extant ... kinds of vegetation, ralh!.!r than a theorel!cal 
end point that is seldom reached on most sites'' (B:lker 1984). Along riparian corridors: flooding 
and sedim~nt dt!position and scouring: create •m environment that is frequently di~turbed. Thus 
most ript1rian communities are frequently set back in successional time: and the: floodplain 
mosaic is often a series successional stages. Most of the plant associations described in this 

- - repo1t may be considered "community typesn by the Dauberunire Habitat Typing system, in that 
they are frequently disturbed: and rarely reach a climatic climax. 

Collection of vegetation and environmental data 

Prior to visiting sites for collection of field data, landO\'v11ers or managing agencies were 
notified and pem1ission obtained for all priYate properties visited. Plots and transects were 
subjecti\'ely located within a homogeneous portion of each stand to best represent the vegetation 
of the site. Data collected is designed to be representative, not statistically rigorous. The 
following data was collected at each plot location: 

* elevation (from 7.5 min. topographic maps) 
* aspect and stream bearing 
* valley floor width (from topographic maps) 
• stream gradient (measured with a hand Je,·el and stadia rod) 
* channel depth and width (measured at bankfull or average annual high water 

mark) Bankjitll stage or Bankji1/l channel is the height of the a\'erage 1-3 year 
retum flow, also called the average annual high water mark of the actiYe channel 
(Knighton 1984, \\Tolman and Leopold 1957). We use this demarcation along the 
bank as a reference point for measuring stream channel width and depth, and the 
height and distance of a riparian community from the active channel. 
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Stream reaches were placed into Rosgen's Stream channel classification. The 
system is based on the channel width to depth ratio, available floodplain "idth, 
and channel gradient. For a full description and explanation, see Rosgen (1994). 
hydrologic and geomorphic features (beaver dams, point bars, etc.) 
history of use (from lando,vner or manager) when obtainable 
Each site was ranked A (highest) through D (poorest) for quality, condition, 
defensibility, and viability, using the following criteria: 

w.:ialitv--overall size, connectedness to surrounding natural ecosystems, degree of 
alteration. · 
condition--abundance of non-native plant species, degree of soil compaction, 
amount of species composition change by livestock grazing, degree of human 
disturbance, appropriateness of current management for riparian ecosystem health. 
vjabilitv--extrinsic factors: are natural hydrological processes in place, will the 
site impro,·e, or remain in current condition \\ith current management? 
defensibilit\'0 extrinsic and intrinsic factors affecting the long tenn existence of 
the ecosystem; any known threats or site specific problems are defined; adjacent 
land use compatibility is included. 

\Voody vegetation was quantitatively sampled for pc:rcent co\'er using 30-50 m long line­
intercept transects, oriented parallel to the stream channel. Transects were subjecii\'ely locat!!d 
within a homogeneous portion of each stanc.l to best represent the vegetation of the site. 
Herbaceous vegetatfon was sampled using 10-20 0.10 m2 micro-plots, located about evl!ry thinl 

· ·· meter along the transect and 1 meter to the side, alternating sides. Data collected at each site 
included: 

"' + 
+ 

?ercent canopy cover by vascular plant species to the nearest 10% in the 
following co\·er classes: 5-15%, 16-25%, 26-35%, 36-45%, 46-55%, 56-65%, 66-
75%, 76-85%, 86-95%, and >95%. Plant cover 5% or less was estimated into 
two categories, <l % and 1-5%. 
Total canopy co\'er by life-form (trees, shrubs, graminoids, and forbs). Q\'erhead 
tree CO\'er was measured along the transect using a clinometer to find the vertical 
intercept of the tree canopy. 
Ground coYer of bare soil, litter, wood, gravel, rock, bryophyte, and non-vascular 
plants 
Soils were described from a single pit ·within each stand sampled. Pit depth varied 
according to the amount of coarse fragments present (average depth 70 cm). 
Noted from each horizon: thickness, texture, color, % mottling/gleying, matrix 
color, % coarse fragments, % organic matter, overall thickness, and parent 
material, when possible. 
Height abo\'e the active channel using a hand held level and stadia rod. 
Distance from transect to active channel (using a measuring tape or hip-chain). 
Landscape position (point bar, floodplain, abandoned channel, terrace, etc.). 
Signs of wildlife or domestic livestock utilization. ··,. 

20 

D 
D 

D 
0 
D 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
J 



n 
0 
0 
0 
D 

D 

0 
D 
D 

D 

0 

0 
0 
0 

• 
• 
• 
• 
• 

Signs of disturbance (flooding, fire, wind throw, logging, etc.) . 
Successional relationships where trends could be inferred . 
Adjacent riparian and upland vegetation . 
Reference site and plot 35 mm color slides . 
Size of occurrence mapped on 7.5 min. USGS topographic maps \\.ith aid of9 x 9 
in. I :40,000 NAPP color infra red aerial photos. 

All plants not identified in the field, particularly of difficult genera such as Salix, Carex, 
and Ju11cus, were collected, pressed: and identified (to species level when possible) at the 
University of Colorado and Colorado State University Herbaria. Voucher specimens will be 
deposited at the University of Colorado Herbarium, the University of \Vyoming Rocky Mountain 
Herbarium, and the Colorado State University Herbarium. Nomenclature in this report follows 
Kartesz ( 1994 ). A list of scientific plant names for the lower S. Platte and upper Arkansas RiYer 
Basins are provided in Appendix C and D: respectively. 

Data Analvsjs and Classification Criteri;1 

Agglomerati\'e cluster analysis programs were employed using Euclidean distance and 
average clustering method to determine groups of plots with similar species ilbundance. 
Associations derived from the cluster ilnalyses were compar~d with riparian plant association 
stand data and descriptions from riparian classification work in Colorndo, New ).!«!:dco, Arizona: 
Utah: Montana, Idaho an<l \Vyoming (Johnston 198 7, .Mulda•.:in 1992, Durkin et al. 1994, 1995, 
Szaro 1989, Padgett et al. 1989, Hansen et al. 1988, 1989: 1995, and Youngblood et al. 1985, 

··· respectively). Associations were considered either 1) synon)'mous --where associations matched 
in species composition: constancy, average cover, environmental setting, 2) similar --when 
canopy structure, genera, and physical setting were similar, but 3pecies composition was 
different, 3) a new type not described in the literatur·~, or 4) unclassifiable due to insufficient 
data. 

Associntion names were based on each canopy stratum dominant and codominant plant 
species, characterized by high constancy (frequency of species occurrence) and high relatiYe 
abundance (percent canopy cover) values. A slash separates canopy layers (e.g., 
tree/shrub/herb). A dash indicates codominance within a given canopy layer (e.g., Populus 
a11gustifolia-Pseudots11ga menziesii). Plant associations that appear synonymous with those in 
the literature (by stand table and description comparison) are given the same names. Some 
published names are long and awkward; we propose shorter names herein. 

Riparian plant associations were placed into the United Nations Educational, Scientific, 
and Cultural Organization (UNESCO) Physiognomic-Ecological Classification of Plant 
Fom1ations of the Earth (.\fueller-Dombois and Ellenberg 1974, as revised by The Nature 
Consen•ancy's \Vestern Regional Office), and the Classificatio11 of \Vetland and Deepwater 
Habitats of the United States (Cowardin et al. 1979) (Table 3). 
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The UNESCO system is currently used by The Nature Conservancy throughout the 
United States. This hierarchial system uses physiognomy and environment to distinguish 
vegetation units: 

I, II, etc. Formation Class (Physiognomic type: closed forests, woodlands, 
shrublands, dwarf-shrublands, terrestrial herbaceous communities, deserts, 
and aquatic plant fom1ations) 

A,B, etc. 
1,2, etc. 
a,b, etc. 

Fomlatjon subclass (eYergreen or deciduous) 
Formation Group (e.g., temperate vs. tropical) 
Fom1atjon (e.g., forests with conical crowned, giant vs. non-giant trees, 
etc.) 
Ailiance (dominant characteristic species, 

e.g.: Abies lasiocarpa) 
Plant association (e.g., A.bies lasiocarpa/Alnus incana) 

The series ancl plant association levels baYe been added to the UNESCO system to more 
finely tune the classification to the dominant species (Alliance) ~md specific association levels 
(Plant Association), simil:ir to U.S. Forest Service regional classifications, such as Johnston 
(1987). 

' . 
Table 3. Cross-reference of the t JNESCO Pinnt Form:Hions (Rom~m 1rnml!rals) and Cow:!rdin 
Wetland Types. 

UNESCO 
I. Closed forests (interlocking crowns) 

A. ~fainly evergreen forc:ns 
9. Temperate coniferous forests 

c. Evergreen (non-giant) conifer 
forests with conical cro" ns 
J. (Alliance) 

a. (Plant Association) 
B. Mainly deciduous forests 

2. Cold-deciduous forests with 
evergreen trees admixed 
c. Cold-deciduous forest with 

needle-leaved evergreen trees 
l. (Alliance) 

a. (Plant Association) 
3. Cold-deciduous forests without 

evergreen trees · 
b. Montane or boreal cold­

deciduous forests 
l. Mainly broad-knved 
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Palustrine system-Forested class 

Needle-leaved evergreen subclass 

(Dominance type) 
Broad-leaved deciduous subclass 

(Dominance type) 
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Table3. Continued. 
UNESCO 

1. (Alliance) 
a. (Plant Association) 

III. Shrublands 
B. Mainly deciduous shrubland 

3. Cold-deciduous shrublands 
a. temperate (montane) 

J. (Alliance) 
a. (Plant Association) 

b. Subalpine shrublands 
1. (Alliance) 

a. (Plant Association) 
c. Deciduous allu,·ial shrubland 

1. ·(Alliance) 
a. (Plant Association) 

d. Deciduous peat shrubland 
1. (Alliance) 

a. {Plant Assvciation) 

IV. Terrestrial herbaceous communities 
C. Meadows 

1. Below tree-Jine 
f. Sedge-rush meadow (closest 

class, although ours are not 
anthropogenic) 
1. (Alliance) 

2. (Plant Association) 
2. Above tree-line 

a. Closed alpine mats 
1. (Alliance) 

a. (Plant Association) 
c. Snow-bed formation 

1. (Alliance) 
a. (Plant Association) 

E. Salt swamps 
2. Salt meadows 

b. Inland salt meadow 
1. (Alliance) · . 

a. (Plant Association) 

VII. Aquatic Plant fom1ations 
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(Dominance type) 
Palustrine-Scrub-Shrub SlU"Ubland 

Deciduous--class 

(Dominance type) 

(Dominance type) 

(Dominance type) 

(Dominance type) 

Palustrine-Emergent Persistent \Vetlan<ls 

(Dominance type) 

(Dofl)inance type) 

(Dominance type) 

(Dominance type) 
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Iable3. Continued. 
UNESCO 

B. Reed-swamps 
3. Reed-swamps of flowing water 

b. Temperate reed swamps of river 
banks 
1. (Alliance) 

a. (Plant Association) 

Detem1jnation of Ecologicallv-Sjgnjficant Sites 

Cowardin 

Riverine System-Upper Pereru1ial 
Persistent-Emergent Wetlands 

(Dominance type) 

The Colorado Natural Heritage Program is responsible for gathering and updating infonnation 
on foatures of natural diversity in Colorado. Each of these significant natural foatures (rare plant 
and animal species, significant plant associations) is a unit, or element, of natural diversity. Each 
element is assigned a global and a state rank that indicates its relative rarity on a fin!-poim scale 
(1 ::; extremely rare; 5 =abundant; Table 4). By using the element ranks and the quality of e::ch 
occu1Tence, prioritie~ can be established for the management and/or protection of.the mo~t 
imperilled elements •lfbiodiversity. · 

Each geographical location of any element is called an Element Occurrence. Element 
occurrences arc ranked on four areas of overall quality. These an! 1) quality-- on:r::ill size, 
vigor, health of population, degree of cmmectedness to surrounding natural ecosystems, etc.; 2) 
condition or naturalness of the habitat, abundance of non-native species present, degree of 
human-induced disturbance, degree of soil compaction, degree species composition alteration by 
grazing, 3) viability are natural pollinators in place. is the hydrologic regime altered, will site 
imprO\'C or be maintained by current management practices; 4) defensibility-- ease or difficuhy 
of protecting the occurrence from external threats, site specific problems: adjacent land use 
compatibility. Each criteria is given a rank (A, B, c. or D) and are they are summed for a final, 
overall OccuITence Rank: A::; Pristine or undisturbed, B= Undisturbed to sightly altered, C= 
Disturbed to highly altered, D= barely functioning. 

For example: an 'A' ranked occurrence of a riparian plant association has no, or very few, 
non-native plant species present, the cha1mel and banks are stable and show no signs of trampling 
or sloughing, the soils are not compacted. The association is surrounded by other riparian 
associations of similar quality, creating a connected, high quality mosaic. The surrounding 
hillslopes and areas up and down stream are in natural condition and have not been drastically 
altered (no dams or di\'ersions upstream, no logging or mining up stream of adjac~nt hillslopes). 
A · B' ranked occurrence of a riparian plant association may have nil of the abo\'e ·A' criteria but 
is very small in size, or has a higher abundance of non-native plant _species present, or may be an . ' 
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area in high condition "ith surrounding land use that fragments the occurrence. A 'C' ranked 
occurrence is of poor condition, generally with abundant non-nath·e plant species present and/or 
the area is highly fragmented, and/or the area is vecy small. Again surrounding land use and 
condition plays a role in the overall riparian occurrence rank. 

Colorado Natural Heritage Program uses the Global/State Rarity and Occurrence Ranks to 
assess the overall significance of a Site, which may include one or many element occurrences. 
Based on these ranks, each site, or suite of elements, is assigned a Biodiversity (or 11B") Rank: 

B 1 Outstanding Sjgnjficance: only site known for an element or an excellent occurrence 
of a G 1 species or plant association. 

B2 Very Hi~h Si~nificance: one of the best examples of a plant association, good 
occurrence of a G 1 species, or excellent occurrence of a G2 or G3 species or plant 
association. 

B3 High Significance: excellent example of any plant association, good occurrence of a 
G3 species, or a large concentration of good occurrences of state rare 
species/associations. 

B4 Moderate Significance: good example of an association, excellent or good 
occurrence of state·rare species/association. 

B5 Genernl Biodh·ersjtv Sjgnjficancc: good or marginal occurrence of an as:mcintion 
type, S 1, or S2 species/association. 

ln this w.iy ecologically signifkant sites are recognized as the highest·ranked community or 
. -· species occurrences, including both common and globally rare riparian ec:osystems .. Sites that 

contain high-quality (excellent condition) examples of globally rare plant :lssociations, or sit~s 
that contain a mosaic of rare and/or more common elements in good to excellent condition 
quickly rise to the top of the list of sites important to the conservation of riparian !:>iodiYersity. 
These sites can be uses as reference reaches for restor~tion and future research. 

Riparian areas recommended for special management or protection are examples of "A" or 
"B" ranked occurrences. These ecologically significant sites are valuable as reference areas for 
long-tem1 research and comparison with impacted areas. 

High-quality riparian areas found in the upper Arkansas and lower South Platte study areas 
are proposed as some of the best examples ofrare or common riparian plant associations in the 
State. The Colorado Natural Heritagl! Program will be entering these areas into the Biological 
and Conservation Database and ranking these sites for final protection recommendation. 
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Table 4. Definition of Natural Heritage Global and State Rarity Ranks. Global ranks (G) refer to 
the worldwide range a the plant, animal, or natural community. State ranks (S) refer to the 
abundance with state boundaries. Note that GA and GN are not used. These ranks should not be 
interpreted as legal designations. 

G/S 1 Extremely rare: usually 5 or fewer occurrences in the state; or may be few remaining 
individuals; especially vulnerable to extirpation. 

G/S2 

G/S3 

G/S4 

G/SS 

SA 

Very rare; usually between 5 and 20 occurrences; or with many individuals in fewer 
occurrences; often susceptible to becoming endangered. 

Rare to uncommon; usually between 20 and 100 occurrences; may have fewer occurrences, 
but with a large number of individuals in some populations; may be susceptible to large­
scale or chronic disturbances. 

Common; usually> 100 occurrences, but may be fewer with many large populations; may 
be restricted to only a portion of the state; usually not susceptible to immediate threats. 

Very common; demonstrably secure under present conditions. 

Accidental in the state, 

GISH Historically known from the state, but not verified for an extended period, usually> 15 
years; this rank is used primarily when inventory has been attempted recently, 

G/S#B Refers to the breeding season rarity of migrants. 

S#N Refers to the non-breeding season rarity of migrants; where no consistent location can be 
discerned for migrants or non-breeding populations, a rank of SZN is used. 

G/SU Status uncertain, often because of low search effort or cryptic nature of the element. 

G/SX Apparentlv extifl)ated from the state. or extinct. 

26 

,· 
,· 

0 
0 
0 
D 
D 

0 
0 
0 
D 

D 
D 
0 
0 
0 
0 

D 
J 
D 



0 
0 
0 
0 
0 
D 

0 
D 
D 

0 

0 
0 
0 

0 
0 

RESULTS and DISCUSSION 

Forty-one plant associations \\ithin thirty alliances were identified from both study areas 
(Table 5, Figures 8 and 9). Complete descriptions of each plant associatio11 come at the end of 
this section. Three associations found along the main stem of the S. Platte Rh·er have not been 
previously described in the literature and were ranked as rare. These are: 1) Plains cottonwood­
(peached-Jeaved willow)/sloughgrass riparian woodland (Populus deltoides spp. monilifera­
(Salix amygdoloides)/Spanina pectinata), 2) Plains cottonwood/wooly sedge riparian woodland 
(Populus deltoides spp. mo11ilifera/Carex /anuginosa), and 3) Sloughgrass riparian meadow 
(Spartina pectinata) (Table 5). Six associations previously known from Colorado but poorly 
described were clarifiedt and two associations received new names (Table 5). 

Overlap in plant associations from the two study areas occur at transitional foothill 
elevations found at the eastern edge of the upper Arkansas study area and the western edge of the 
lower South Platte watershed. Most of the associations found along S. Boulder Creek within the 
South Platte watershed also occur at similar elevations within the upper Arkansas drainage. 

Lower South Platte RiYer 

The key finding from the lower South Platte watershed was the occurrence of a 
continuous broad canopy of native cottonwoods and wiUows along the South Plat~e RiYer from 
Greeley to the Nebraska state line. Within this canopy, we c,b::;crved several native plant 
associations that represent various successional stages and micro-habitats of the floodplain. 

1 •• \Vhile this large riparian woodland is likely a product of human-induced change to the South 
Platte River ecosystem, the associations are dominated entirely by native species and exhibit 
signs of a diverse floodplain ecosystem. 

In the late l SOO's and early 1900's the North, South and main Platte Rivers had broad, 
braided river channels with little ripariall vegetation along their banks (Williams 1978: Jolmson 
1994, Knopf 1988, Snyder and Miller 1991 , liSF\VS 1994 ). The amount of ,·egetation on stream 
banks and islands of the historical river is debated (Jolmson 1994). However1 it is fairly clear 
that what was there was not the continuous band of deciduous trees from Colorado to the 
Missouri River that occurs today. 

This change in the amount of floodplain vegetation is thought to be a product of major 
alterations in hydrology of the Pbtte Rh·ers through several large dams on the North Platte 
River, off-channel storage and flood control reservoirs along the South Platte RiYer, 
transcontinental inflows: countless irrigation dams, miles of channelized reaches and t1oodplain 
development near large towns and cities (Williams 1978, USFWS 1994). Hydrologic alterations 
have resulted in three important factors that affect vegetative growth: ( l) elimination of late · 
winter (e.~ .• March) ice break up and ice flows that \Vould have damaged plants rooted 011 low 
islands or in the stream channel, (2) a reduction in the magnitude and duration of !ate-spring and 
early-summer peak flows, whose main impact was inundation of syrfaces, scouring and sediment 
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deposition which disrupted existing vegetation while creating new surfaces for establishment, 
both close and away from the main channel, and (3) the augmentation of late-summer flows, 
such that no-flow months that would have limited the establishment and gro\\1h of riparian 
vegetation no longer occur (Johnson 1994, WilJiams 1978, USFWS 1994). These changes in 
combination have allowed native cottonwood and willows to encroach into the shallow braided 
channels of the Platte Rivers. 

While it is fairly certain the current riparian vegetation is a direct result of these 
hydrologic alterations, river ecosystems are very dynamic. One-shot-in-time assessments (such 
as the tum of this century) do not tell the whole story. Other river systems such as the San Pedro 
in Arizona and the Arikaree in eastern Colorado have undergone non-anthropogenic induced 
broad scale geomorphic changes and dramatic shifts in the type and amount of riparian 
vegetation (Mike Scott, NBS, and Brian Richter, TNC, personal communication). A paucity of 
vegetation on the S. Platte Rh·er at the turn of this century does not necessarily mean that large 
patches ofriparian forest ne\·er existed on its banks (Johnson 1994). It seems probable that 
broad scale climate cycles of drought and flood may have caused fluctuations in the amount of 
riparian vegetation. Because the riparian forest of the S. Platte River in Colorado is con1posed of · 
native woody species, it s~ems possible these plant associations may have existed in the past 
(i.e., 200-500 years ago). This forest was not likely a continuous canopy for hundreds of miles! 
but would ha,·e occurred in patches: some large (a few miles) and some small (single oxbow 
lakes). Native willo\vs and cottonwoods were cc11ainly present 100+ years ago (Johnson 1994). 
In 1843: Fremont obserYcd " .. .timber appears to have been much more extensive fonnerly than 
now. There were but few trees ... Jn many similar places I had occasion to remark an apparent 

··· progressive decay in the timber ... " (Williams 1978: Johnson 1994). It seems probable that these 
plant associations are a product of plains river ecosystems and imve come back on a broad scale 
due to human-altered hydrology. 

While these plant associations represent the potential natural vegetation of the South 
Platte River, it is unlikely they ever fanned a continuous rip:irian forest from the western edge of 
the Colorado Plains east to the Missouri River as they do today. Several bird and fish species 
native to the Platte River ecosystem are distinct species from their eastern counterparts (Knopf 
1988). This is strong evidence that there never was a continuous riparian canopy and that there 
\Vere significant ba1Tiers to species migration. Today, western bird species hybridize with the 
eastern species because of movement up and down the now continuous riparian con-idor (Knopf 
1988). 

Jn addition, the local diversity in riparian habitats has been reduced. The large wet 
meadows, broad shallow braided channels, and isolated mid-channel islands are being lost due to 
a reduction in geomorphic processes. These habitats are critical to migratory bird species, 
including the endangered Whooping Crane! one of the oldest bird species in North America 
(Johnsgard 1991 ). Also, the current broad riparian forest may be a one-time cohort resulting 
from c~1anges in the hydrology. This forest may be narrowing, that is, trees at the outer edge of 
the floodplain are dying and are not being replaced (Johnson l 994;J\1L Scott, NBS, personal 
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conununication). With time the corridor may become a narrow riparian forest along a 
channelized river, an new stable system as a result of the new hydro logic regime, one that lacks 
the diversity of habitats and dynamic nature of the historic ecosystem. 

\Ve need to focus our conservation and restoration efforts on restoring the dynamic nature 
of the Platte River ecosystem, including the broad braided cha1mel and open wet meadow 
habitats critical to maintaining fish and bird species (Johnsgard 1991). Nath·e riparian plant 
associations wiJl also benefit from such efforts, as they too eYolved within a more dynamic 
environment. Preserves that protect the diversity of riparian habitats (open meadows, 
shrublands, cotto11wood forests, and a broad shallow braided chaMel) in conjunction with 
hydrologic restoration (tlooding tlows, ice damage, and late summer dr:m·n d0\\1lS) are necessary 
to preserve bird, fish, and plant association biodiversity of the Platte River ecosystem. 

E=-camples of this native-dominated riparia11 mosaic can be seen at the Tamarack Ranch 
State \ViJdlife Area and from the town of Sedgwick to the Nebraska state line on DO\V ]ands. 
These areas are in good condition as they are not oYcr-grazed and non-natiYe species are not 
abundant (see Appendix B). Discussions with Kansas and Nebraska State Heritage ecologists 
indicate that these communities probably occur along riYer floodplains in those states. Detailed 
inYentories of the South a1;d 'Nonh Platte Rivers in Nebraska and other riparian habitats in 
Kansas have yet to be conducted. Due to the unce11ain origin (natural or anthropogenic) of 
Colorado's South Platte floodplain ecosystem, and the need for more inYentories _in neighboring 
states, the plant association names and rarity ranks presented here are considered preliminary. 

Upper Arkansas 

The upper Arkansas watershed has several foothiJl riparian areas in good to excellent 
condition. Jn addition, seYeral plant associations previously poorly described and known from 
only a few areas in Colorado (<10 locations) where found in abundance. These are: (1) the river 
birch/mesic wildflower riparian shrubland (Betula occidentalislmesic forb), (2) the narrowleaf 
cottonwood/river birch riparian woodland (Populus angustifolia!Betula occidentalis), (3) the 
narrowleaf cottonwood-Douglas fir riparian woodland (Populus angusrifolia-Pseudotsuga 
menziesii), and (4) the Douglas fir1l1azelnut riparian forest (Pseudolsuga menziesii!Co1ylus 
cornuta) plant associations (Table 5). Several excellent conditio11 examples of these types were 
located. Steep canyon waJls and a desert-like cJimate provide difficult access for recreation and 
low forage production for Ji\·cstock, a1Jowing some riparian :ireas to re1nai11 undisturbed for 
much of the growing season. Indeed, the best sites in the Upper Arkansas area were not grazed or 
only lightly grazed, and were areas off-limits to all-terrain vehicular use (see Appendix B). 

·Aerial photography assessment shows that riparian areas at lower elevations and on larger 
rivers were more heavily altered by human impacts compared to the upper watershed (Figure 7). 
\Ve eliminated more than 50% (11fair' 1 and "poor:', see :Methods for definitions) of the perennial 
stream reaches in the watershed from the sampling regime (Figure}a). The most impacted areas 
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occurred at lower elevations along larger streams (Figure 7d). These areas were too degraded to 
adequately represent nati\'e riparian \'egctation. Areas excluded from sampling appeared to be 
over-grazed, had altered hydrologic regimes, were cleared for intensive agriculture, such as 
irrigated hay, were impacted by coal and gravel mining, or by urban development. Land 
O\'vnership within the basin reflects this pattern. Much of the private land has been altered by the 
above uses, while public lands (BLM, USFS, State Land Board) are used primarily for range and 
non-irrigated pastures (Figure 7b). Occurrences of native riparian plant associations in good to 
excellent condition at lower elevations were rare and limited to small, isolated patches. 
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A. OVERALL RIPARIAN CONDITION 

Poor 32% 

Fair 14% 

Good 19% 

Unranked 18°Ai 

Excellent 17% 

B. RIPARIAN CONDITION BY LAND OWNERSHIP 

11% 
1% 

28% 

32.%. 

Private Public 

0 Poor 0 Fair D Good •, Excellent • Unranked 

Figure 7. Condition of Upper Arkansas River Basin riparian areas, based on 1 :40,000 NAPP Color 

IR.Photos (see METHODS for details). A) Overall riparian condition. B) Riparian condition by 
land ownership. 
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C. RIPARIAN CONDITION BY ELEVATION 

49% 

9 ID >10,00D ft 7 ID 9,000 ft 

<Ii ID 7,000 ft 

I • Excellent-Good 0 Fair-Poor • Unranked l 

D. RIPARIAN CONDITION BY STREAM ORDER 

38% 

1stand2nd 3rd and 4th 

5th 

I • Excellent-Good D Fair-Poor • Unranked j 

Figure 7. Continued C) ruparian condition by elevation and D) ruparian condition by stream 
order. 
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Table 5. Riparian Plant Associati9ns of the Lower South Platte and parts of the Upper. Arkansas 
River Basins. Plant association nan1es reflect tile number of vegetation canopies'present. A 
slash ("f') indicates a change in the canopy level, either a dominate tree spedes followed by a 
shrub species, or a shrub species followed by an herbaceous species., A clash ("-") repres.ents a 
co-dominance of two species ''~thin the same canopy layer, and parenthesis "Q" indicate a 
species that is characteristic but not alwavs present. · 
CONIFEROUS AND !v!IXED-CONIFEROUS \VOODLAi'lDS 
Abies lasiocarpa Alliance 

Abies lasiocarpa/Salix drummondiana 
Pseudotsuga menziesii Alliance 

Pseudotsuga menziesii/Betula occidentalis 
Pseudotsuga menziesii/Corylus cornuta "* 

Picea pungens Alliance 
Picea p1111gens/Equiset11111.arvense 

Popu!us angustifolia Alliance 
Populus angus1ifolia-J1111iperus scopulorulll ** 
Populus angus1ifolia-Fse11do1suga menziesii'-'.* 

Juniperus scopulorulll Alliance 
Juniperus scopulorulll 
Unclassified J1111iperus scopu/orum Stands 

DECIDUOUS \VOODLA:i\TIS 
Populus angustifo/ia Alliance 

Popzllus angus1[folia/Al1111s incana 
P opul us angust[foli a/Be tu! a occidental is 
Populus angus1ifolia/Salix exigua 
Populus angustifolia/Sa/ix irrorata* 
Other Populus angus1ifolia stands 

Populus x acumina/a Alliance 
Unclassified Populus x acuminata stands 

Populus deltoides Alliance 
Populus de/toides/Bromus inermis 
Populus deltoides/Carex lanuginosa* 
Populus de!toides/Paniculll virgatum ** 
Populus deltoides/Prunus virginicma ** 
Populus deltoides/Symphoricm7ws occidentalis** 

'. 

Populus deltoides-(Salix amygdaloides)/Sa/ix exigua 
Populus deltoides-(Salix amygda/oides)/Spartina pectinata* 
Other Populus de/toides stands 

Salix amygdaloides Alliance 
Unclassified Salix amygda/oides stands 
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Table S., Continued 
ALLUVIAL' SHRUB LANDS 
Ali1iis incana Alliance 

Alnus incana/mesic graminoid 
A!nus incand!mesic forb · 
A/nus incana-Cornus sericea 

Ahws incana Alliance, continued 
Unclassified Al1111s incana-Salix spp. 

Betula occidentalis Alliance · 
Betula occidentalisf}.fesic forb 

Salix drummondiana Alliance 
Salix drummondiana/mesic forb 

Salix eriocephala var. ligulifolia Alliance 
Unclassified Salix eriocephala var. ligu/ifo/ia Standst 

So/ix exigua Alliance 
Salix exigualbare ground 
Salix exigua/mesic graminoides 

Salix geyeriana Alliance 
Sa/fa: geyeriancu'Carex aqualilis 
Salix geyeriana-Sa/ix momicolaimesic graminoid 

Salix montico/a Alliance 
Unclassified Salix mo/1/ico/11 Stands 

Symphoricarpos occidentalis Alliance 
Symplioricarpos occide111alis 
Przmus virginicma-Symphoricarpos occide11talis 

PEATSHRUBLANDS 
Salix brachycarpa Alliance 

Unclassified Salix brachycarpa Stands 
Salix pla11ifolia Alliance 

Salix p/anifolia/Carex aqua ti/is 
Salix planifolia/Caltha /eptosepala 

Salix wolfii Alliance 
.Salix wolfii/Carex aquatilis 

HERBACEOUS ASSOCIATIONS' 
Andropogon gerardii Alliance 

Andropogon gerardii-Sorghastrum·1111tans 
Care.'<: aqualitis Alliance 

Carex aqzralitis 
Carex praegracilis Alliance 

Carex praegracilis 
Carex 11ebrasce11sis Alliance 
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· Table 5 .. Continued 
HERBACEOUS ASSOCIATIONS, continued 

Carex 11ebrasce1.1sis 
Carex lanuginosa Alliance · 

Carex lanuginosa 
Care.-c utNC:ulata Alliance 

Carex utriculata 
Eleocharis palustris Alliance 

Eleocharis palustris 
Scirpus spp.Alliance 

Scirpus aciltus~Scirpus tabernaemontanit · 
Spartina pectinata Alliance 

Spartina pectinata* 
Typha angustifolia Alliance 

Typha angustifolia 

* New association, previously undescribed from Colorado 
**Previously knovm, but not well documented in Colorado 
t New name for previously described type 
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Figure 8. Cluster analysis Dendrogram.for 105 stapds ftom_\!le Lower South.P.1.atte_ Ri~~~ ~asin; Individ.ual plots 
(e.g~ SPGKO I) are listed on the left. The axis across theJop is _EucH9elll\ D~nc; ing1caung the degree of . 
dissimilarity in species composition. Venical dashed Jines indicate the levels, of similarity ai \\·hkh pfots were 
grouped. Groups of plots were joined in the same manner. Groups that comprisdPfant Associations are shaded and 
Jabled. Starred stands were placed in different groups due to environmental difrercrices, orforotherreason's. In · 
addition, some groups that were split in the dendrogram due to differences in the relative amount of canopy co\·er 
have been combined because they ha\•e similar species compostion. A "u" indicates tl1e stand was das.si(ied to the 
Alliance level only. 
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Figure S. Continued. 
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,j:'~- --~-"· ' ___ ,,~_ ___,_·--;~_";!:-.· .-
;c,S?LS.42~,, .. 7_-Y''~~~.:.,._ IP. del toides- (S. amygdaloides) /S. exigua 

SPGK04 ----1----------------------------------1 I 

a 
H 

SPLS03 ----IPrunus virginiana/Syrnphoricaxpos occidentalis I I 
!'SPGK48!1''!:'-'::'~~j-------------------------------- I 1---1 I I 
~sifoio~;c%\'.:'J-:l~1syrnpboricarpos occidentalis-----------1 1------1 I 

~~:~ri~~-:;~~~I:·5tJ~t: I ~-~~tC:~ti!~tsl-----:..------------------1 l 
~}1'.~Kf-7 , :.·~-:;_-:;::' 7 :-~.-~-.;;:;:._i;,~~:;~'SJ P. del toides/Prunus virginiana I 
*SPGK06 --------------------------------------------------1------ I 

0 [.SJ?GK4't~·.?;"~_~:-'i""".l' Typha angustifolia-- -- - -- - - - - - - - -- - -- -- - --- - I I 
SPG?.02 ----1----------------"---"I /· I I 
SPLSOS ----1 I '--.-.-1 Carex nebrascensis 11 
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Figure 8. Continued. 
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Figure 9. Cluster Analysis Dendrogram for 99 stands from the Upper Arkansas River Basin. Individual plots (e.g., 
AMO I} are listed on the left. The a.xis across the top is Euclidean Distance, indicating the degree of dissilnflarity in 
~ies composition,. Vertical dashed iines indieatc'thc leveis of similarity at which plots were grouped. Groups of 
plots were joined intlic ~ame manner. Groups tliat comprise Planf Afsociations are shaded and Jab led. Starred 
stands )Vere placed in differciifgi"oups·due to envirollmental differences, or for other reasons. In addition, some 
groµps that were split in the deniliograrn Clue to differences in the relative amount of canopy cover hii\•e been 
combined becau5e they have 'similar species coinpoStion; A'"u~ fndlcates the stand was classified to'ihe Alliance 
level only. ' · · 
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::Figure 9. Continued, .. , . _ , . 
. " . ' '-"' D,I S -T A·N·C. E -" , 

.• ·.,. ;032 4.858 ' .9·.684 ' .,~4.,510 . 19.336 
I - :-:- ~7- -~~-~ ~--' -+-.:..~ ~'."", T-+,~ --:·-.-"',~.t.; ~ ;~ ':~.: ~- ~ _j;~·~ -~+-.~-~ ~ -~ ~+~ - - ~ - - -+ 
-----------------,-----.---.----,-c--------- I · , .1 J I I . 
'""'~jW~~f~~~HP;eudocsug~ ·menzei~s~i/Betul~ pcc}d':rital~s 

"'"""'"""~t=§.·::."'+''1- - ------- ~ ----- -- I I I I I · 
t~~~:r~~l''fi,~31~~?"1:11 1---------1 I I I .. .. ~,.,, ... _.::.. ·-· ~-~ 

f»jio· ... : '-:---~---~-----------:----:---:-..,- L---1 I I I I 
g:RlUJ;- . ::., :.,_:.,:._~--:--------·-~·------~~~-1 i. ··.1·----- I I I I 
"~1· 7:.:----.~~:~----cl ~'. - ~-:,;~.I; . · 1 I 
r~l ·," 1·--~----1- 1-----------.--------1 . . , . I I 1 .. 
f,JU<19 . L · f-7-- I Betula occidT"talis/ I I 
:·RR04 .. '' 1------1 . mesic forb I I 
"'RR22 · : -1 . · - · • · , : .· ·. . . -. : ' -·· · I I 
"~~~~i~~~iW~~j:.fi,'J-§;<~~~~t.'.~;i"t~~1':!"'!.!1'1ilius incana/mesic gfa111

1
, I 

,~?~~~~:r-""Zt&.1f""~~,; .. ·z..:::~~·~"'~~~"~·~~-.rb 1---------1 · . -_ 
uAH25 ------------------------------1 I· I 

-RR07 
RR10 

AM47 

-----------1 I I 
1-------1 1-------1 Salix exigua/bare ground I I· 
I 1--1 I I I 11 
--------1 I I ~----------11 · 11 
I 1--1 I 11 II 

RR08 1-1 I I I 11 111 
-GK:75".;.!',_T.q'i' I'-"• 1'1 I I I 11 

l
~fil148=iiitJi:'i:~ !~~; f·L---------I I I - I · I II 11 
·i!R.mt';~.f;~~I~ ~Salix e:<igua/u.esic graminoid I 11 11 
'~~~~~P.1 I I 1---------------1 II I 

- -~.!(! -~:-1-~;o..y:_;_:yt•.,... ~:-':"",,, .,~ - :- ::"":"~I ....... ;." B I . . I . . I I - ·AM49;"·-t--,._---.---.---,-,---,--- ::~ ... : • P. angustifolia Salix e.x.igua 
ra¥100'¥\(;~~;t-~:.;,:s;~::..,::,;.:_..:..:,~--t.~;~'"":..-~ I; I . 11 
'
0

Gi6s·"'"'"'c~:..'~--.:~::'~'--·~'--·-_-"-~-.:1·-'-1 11 11 
GK69 , ----c----------------1 Salix· exigua/mesic graminoid I 'I · 

fA!'1l..Jhi'',i';f1,~.;:'~:ff-;3;·~::~~--::-I' Alnus ir:cana/mesic graminoid . I I i · 

!i~~JB;]:~[~~.J-'-----------------~1----ii I 'I 
.GK>£~.i?J.~ifili;§;~1'W-'<'<11i-;,~e;-,,-;.-,~-:~;;;$~<?Tt'if'.~ A. incana/Cornus ser.icea 11 11 I 

uAM57 ----------------;----------------1---------c-:-- I 11 11 I 
~·GK6l">co'~ifli'""""-"''-~·",,~'~"'-'-'l--:_-------------!- I ' 11 I I 
iP-Git'f3'ii_JlJi:~~.:.~".:,.:;c~5~;;;,:.:.~:?. lsymphoricarpos oqqJdentalis I I , . 
~=.,= ·1'·------·-·1 ...... . I I I 

AH19 -- -:-----
.'>1144 --1. • 1--:----1 Salix geye:dana-S. monticola/mes_ic graminoidrcs 

=========~------1--~-----------,----1 ~--~----I ' : I . 11 · 
1
1 

. .l\1>!45 

AMS8 
E'~9~'7".z;:).'-:2".;:;;::;.77Sali;{ 5eyeriana/carex aquatilis 1------j LI 
uAMS.9 -------------------------1 I I 1-1 
uAH34 
·:AM24 

AH30 

---------------------------·------------------1 . 11 I I 
-~--·-·------------:---Pseudor:suga menzeiss:ii/Corylu_s cornuta-1,I I I 
-----------Picea pungens/Equisetum arvense---------1 . I I I 

·:·.' 
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Figure 9. Continued. 
DISTANCE 

.032 4.858 9.684 14.510 19.336 

1-------+-------+-------+-------+-------+-------+-------+-------+ 
l'.Ml2 · ;;},;Jcarex aquatilis-1 I I 
l'.M35 .i• "I'. 1------------1 I I 

*AM36 ------------------1 . 1--1 I I 
1tRR2,;;,s•jjiW,.;;.;.'±Salix planifolia/Carex aquatilis----1 I I 
URR25 ------~-~----1 I . 1-~ I I I 
u.~R23 -----------------------------~----1 I l~-----1 I I 

AM39 . --Salix wolfii/Carex aquatilis-------.--1 I 1------1 I I 
~Ai.f37.f~[1;:Z'"~'l'~i:l~~j:';:,)~-Carex utriculata~~--·--~--"-----1 I I I I ,,.,, ,_ ;,;.~-~:.o.::..:.i,i;.:;.t.::~~t::.""~··-::£z.:;..,;;_ ;;.0,..,-- _ : 

AM38 --Caltha leptosepala-----1-----------------------1 1----1 I 
~""'"--,~,...-~~-Salix planifolia/Caltha leptosepala I I 

AM42. -----~---------1 Salix drummondiana/mesic forb-----------1 I 
· AM43 ·· ~~-.~·-'-~--------1)1.bies lasiocarpa/Salix drumrnondiana I 

· .. 

--

.. ,.. 
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KEY TO THE RIPARIAN PLANT ASSOCIATIONS OF THE LO,VER SOUTH PLATTE 
AND UPPER ARKANSAS BASINS, COLORADO 

Key to Groups: 

1. Tree overstory present with at least 20 % cover . . . . . . . . . . . . . . . . . . . . ....... 2 

1. Tree overstory not present, or if present, < 20 % cover in the reach .. , ... • ....... 4 

2. Coniferous trees dominate the ovel:stofy. . ..... : . . . . . . . . . . . . . . . . Group A 

2. Deciduous trees dominate the overstory;. Picea pungens .. or Picea engelmannii may be 
present ......•. ; ...•......... ;.'.: ...............•..... 3 

3. Picea pungens and Populus angustifo/ia present . . . . . . . . . . . . . . . . Group B 

3. Populus angustifolia dominates the overstory, Picea pungens absent . . . Group C 

4. Shrubs dominate the overstory ...................................... 5 

4. Shmbs do not dominate the overstory; plant association dominated by herbaceous species 
.......................................... Group F 

5. Salix spp. dominate the overstory with at least 30% cover . . . . . . . . . . . . Group D 

5. Other shrubs dominate the overstory (Sallr: spp. may be present) Group E 

·:::' 
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Group A. Evergreen Forests 
. . . 

1. Picea pungens, or Pseudotsuga lnenziesii dominate the overstory ..... · ........... 2 

1. Abies lasipcarpa and/or Picea engelmannii, .or Juniperus scopulorum dominate the 
overstory . , , .•.... , ... » .......................... · ........ 5 

2. Pseudotsuga menziesii dominates the tree canopy ........................ 3 

3. Betula is the dominant shrub along the stream bank .................... . 
. . . . . . . . . . . . . . . . Pseudotsuga me11ziesii/Betula occide11talis p.a. 

3. Co1ylus is the domillant understory shrub .......................... . 
. . . . . . . . . . . . . . . . . . Pseudotsuga me11ziesii/Co1}'lus comuta p.a. 

2. Picea pungens dominates the overstory, the shrub understory is sparse and Equiserum 
an1ense is the dominant herbaceous species .. Picea pwzgens/Equisetum a1Te11se p.a. 

5. Abies lasiocarpa and/or Picea engelmamzii dominate the overstory, and Salix 
drummondiana is the dominant shrub. Alnus incana may be present, but.not domijlant 

. . . . . . . . . . . . . . . . . . Abies lasioca111a/Salix dru111111011dia11a p.a • 
... 

5. Tree cover is very sparse, Juniperus scopulorum the sq1ttered but most abundant tree 
along the reach. Populus a11g11stifolia, if present, is in very small amounts . . ..... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . Juniperus scopulorum Alliance 

··.·;: 
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Group B •. Mixed Deciduous-E•ergreen Forests o 

1. Populus angustifolia dominates the overstory with Pseudotsuga menziesii .......... . 
. . . . . . . . . . . . . . • Populus angustifolia-Pseudotsuga 11le11ziesii p.a. a 

1. Populus angustifolia domhfates the overstory with Juniperus scoprllorum . . . . . . . . . . . n . 
. . . . . . . . · .. ·. . . . . Populus angustifolia-Juniperus si:opulon1111 p.a. U 

Group C. Deciduous Dominated Forests 

1. Populus x acuminata is the dominant tree canopy component ( > 20 % ) ..•.......... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . Populiis x acuminata ~lliance 

1. Populus angustifolia or Populus deltoides dominate che overstory . . . . . . . . . . . . . . 2 

2. Populus angusiifolia dominates the tree canopy (if all saplings and seedlings, go to 5) 3 

3. Alnus incana or Befli!a occidentalis dominates che shrub layer ............. 4 

4. Alnus incana lines the stream banks (> 30%) ...................... . 
. . . . . . . . . . . . . . . . . . . . . Populus a11gustifolia/Alnus incana p.a. 

4. Betula occidema!is dominates the understory, Alnu.s incana may be present .... 
. . . . . . . . . . . . . . . . . Populus a11gustifolia/Betula occidentalis p.a. 

3. Salix exigua and/or Sa/Lt irrorata present wilh at least 20% cover, few other shrubs 
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... 5 

5. Salix exigua or Salix irrorata is che understory dominant with or without saplings 
and seedlings of Popu/us angustifo/ia ........................... 6 

6. Sali'C exigua is the dominant sluub .. Populus angustifolia/Salix exigua p.a. 

6. Salix irrorata more abundant than S. exigua 
..................... Populus angustifolia/Salix irrorata p.a. 

5. Jvfature Populus angustifolia trees present with no shrub understory, or not as 
above .. : . . . . . . . . . . . . . . . . . Unclassified Populus angristifolia Stands 

2. Popu/us deltoides ssp. monilifera. is the dominant cottonwood ................ 7 
·:-: 

44 

a 

Q 

a 
n u 

0 
a 



.-

7. Mature, widely spaced, large Populus deltoides trees, with or without a shrub 
understory . ._ . • • , . , . •· . . . . . . • . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . 8 

8 .. Stands have linle to no Shrub understory, the ground covered in herbaceous 
growth .•. , .. · •........ , ..•. , • ·. . . . . . . . . . . . . . . . . . . . . ....... 9 

9. Native grasses and grass-like plants dominate the h,erbaceous layer . . . . . 10 

10. Care.-c lanuginosa o~ Spartina pectinata dominate the undergrowth and 
forms a near mono-typic stratum . . . . . . . . . . . . . . . . . . . . . . . . 11 

11. Care.-c lanuginosa dominates the undergrowth .............. . 
. . , ........•... •. . . Populus deltoides/Carex lanuginosa p.a. 

11. Spartina pectinata dominated the undergrowth in near mono-typic 
stands . . . . . . . . . . . . . . . . . . . . . . . . .. , ............ . 

. . Populus deltoides-(Sali.-c amygdaloides)/Spartina pectinata p.a. 

10. Tall~grass species such as A11dropogo11 gerardii, Sorglwstrum nurans, 
and Panicum virga111111 dominate the undergrowth ........ ,, ...... . 

. . . . . . . . . · , ...... Populus del~oides/Pa11icu1n virgatum p.a. 

9. Non-native introduced hay meadow grasses and other weeds dominate the 
undergrowth .. , ...................... , . . . . . . . . . . . . . . . 12 

12. Bromus inermis is very abundant, forming near mono-typic la\vn under 
the cottonwood canopy ....•. Populus deltoides/Bromus inennis p.a. 

12. Not as above in all respects, see . Unclassified Populus deltoides Stands 

8. Native shrub species create an understory canopy . . . . . . . . . . . . . . . . . . 13 

13. A low (0.5-1 m tall) shrub layer consisting of Symphorica1pos occidenralis 
that occurs in large patches under the canopy of the cottonwoods. . ..... . 

. . . . . . . . . Populus deltoides/Symplzoricarpos occidentalis p.a. 

13. Medium tall stands of Prunus virginiana occur in small to large patches 
under the cottonwood canopy . . Populus deltoides/Prunus virginiana p.a. . . 

7. Younger stands, either saplings and seedlings or medium aged trees several meters 
apart, but not large and widely spaced. . .......................... 14 

.·.· .. 
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14. Stands consist of seedling and sapling sized Populus deltoides mixed with 
similar sized Salix amygdaloides and Sa/it exigua stems, occurring on 
recently flooded point bars and overflow chariiJels ............... . 

. . . . . . Populus deltoides-(Salix amygdaloides)/Salix exigua p.a. 

14 .. Not as above ill.all respects, see Unclassified Pojiulus deltoides Stands or 
. . . . . . . . . . . . . . . . . Unclassified Salix amygdaloides Stands 

Group D. Willow Dominated Shrublands 

1. Willows of 16\v stature, 0.5-LS m tall, upper subalpine and alpine environments ...... 2 

l. \Villows of tall starure, 1.5-3 m or more, lower subalpine, montane, or foothill 
environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 5 

2. Salix brac!zycarpa dominates the willow cover, occupying drier habitats than the next 
.... ; ... ; ......... Unclassified Salix brachycarpa Stands 

2. Salb: planifolia and/or Salix 1mljii present ............................. 3 

3. Salix pladifo/ia dominates the shrub canopy, herbaceous undergrowth is 
··dominated by many forbs, Caltha leptosepa/a·usually the most abundant species, 

> 10% . . . . . . . . . . . . . . . . . Salb: planifolia/Caltlza leptosepala p.a. 

3. Sali'(p/dnifo/iaor S. woljii dominate the canopy, herbaceous undergrow1h is 
dominated by graminoides, Carex aquatilis usually the most abundant species, 
>20% .................. :.l; ..•.............................. 4 

4. Salix planifolia is the dominant shrub Salix planifolia/Carex aquati/is p.a. 

4. So/ix 1ro/fti is the dominant shrub ..... Salix wofjii/Carex aquatilis p.a. 

5. Salix exigua is present (10-90%) cover, usually a narrow band along stream margins and 
cobble bars. Montane and foothill environments. . ............................. 6 

6. Mostly bare exposed alluvium with little t6 no herbaceous undergrowth ........... . 
. . . . . . . . . . . . . . . . . . • ...... · ...... Salix exigcuubare ground p.a. 

6. The undergrowth is dominated by at least 50% ofgraminoid and forb growth ...... . 
. . . . . . .. . . . ... • . . . . . . . . . . , ... . Salix: exigua!mesic graminoid p.a. 
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5. Tall Salix spp. other than Salix exigua are dominant in the stand .................... 7 

7. Salix geyeriana is the dominant shrub; S. inonticold iriay be present or co-dominant . 8 

8. Salix geyeriana with or without Salix monticola overstory with thick grassy 
understory, no one herbaceous species dominant over tithers ................. . 

. . . . . . . . . . . . . Sali:o:: geyeria11a-S. 111onticola/mcsic graruinoid p.a. 

8. Salix geyeriana the sole dominant shrub, "~th a thick undergrowth of Carex 
aqudtilis .......................... Salix geyeriamz/Carex aquatilis p.a. 

7. Salix dru111111011diana, S. momicola, or S. eriocephala dominant. . ................. 9 

9. Salix drummondiana or Salix monticola dominate the shrub canopy .......... 10 

10. S~lix dr'z1111111011dianaforms a thick band along the stream edge with an 
undergrowth of mixed forb species ... Salb: drum111011dia11a/mcsic forb p.a. 

10. Salix monticolq is dominant in wide willow carrs (shrublands) , ....... . 
. . . . . . . . . . . . . . . . . . . Unclassified Salix mo11ticola Stands 

9. Salix eriocephala dominates the sluub canopy ........... : ......... . 
. . . . . . . . . . . . . . . . . . Unclassified Salit: eriocepflala Stands 

Group E. Non-\Villow Dominated Shrublands 

1. Betula occidentalis dominates thri shrub canopy .... Betula occide11talis/me~ic forb p.a. 

1. Abuls incana, Prrlnus virginim1a, or Symphoricarpos occidentalis contribute at least 20% 
cover ........................... ,• .... : .......... 2 

2. Alnus incana is the dominant shrub, either. alone or with Sali'c spp., or Camus. 
sericea ... , ........................................ 3 

3. Abius incana fom1s a tall (2-3 m) canopy with few other shrubs present. The 
undergrowth is a thick carpet of tall mesic fqrbs or grasses . . . . . . . . ..... 4 

4. Tall forbs dominate the understory, total forb C()Ver is at least 30 % , 
grasses are present, but not more than 20~ cqver . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . Abzus i11ca11a/mesic forb p.a. 
···· .. 
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4. The herbaceous undergrowth i~ dominated by non-nati\•e grasses, such 

as.Paa pratensis or Agrostis stolonifera ..................... . 
. . · ........ · .......•.. Alnus i11ca11a/n1esic graminoid p.a. 

3. Camus seric~a or Sallt spp. are co-dominant(> 10% cover) ............ 5 

5. Camus sericea occurs as a co-dominant . Alnus i11ca11a-Conzus sericea p.a. 0 
5. VariousSalix species are present or co-domin~te . . . . . . . . . . . . . . . . . . n. 

· · .............. Unclassified Alnus i11ca11a-Salix spp. Stands U 

2. Prunus virgi11ia11a and/or Symphoricaipos occidentalis dominate th!! shrub canopy 6 - . . . - ' 

6. Prunus i-irginiana creates a thicket in draws and narrow stream benches, 
Symp!zoricaipos may be present, even co-dominant ............... . 

. . . . . . . . . Pnuws virgi11ia11a-Sympi1oricmpos occidentalis p.a. 

6. No Prunus virgiliiand occurs' along the reach, Sympl10rica1pos forms large, 
low stature (0.5-1.0 m tall) thickets . . . Symplloricarpos occidentalis p.a. 

Group "b'. Herbaceous Plant Associations 

1. Carex.species dominate the herbaceous growth, generally one species having >25% cover 
2 

1. Herbaceous species other than Care.t are do1J1inant . . . . . . . . . , . . . . . . . . . . . .... 6 

2. Carex aquatilis, C. utriculata, or C. lanuginosa are dominant, singly or together ... 3 

3. Care.'C lanuginosa the only Care.t species present, and often the only graminoid in 
the stand . . . . . . . . . . . . . • . . . . . . . . . . . . . . Carex la11ugi11osa p.a. 

3. Care.t aquiltilis and/or C. utriculata present in abundance ................ 4 

Il 

a 

4. Carex aquatilis 'contributes at least50% cover, if Carex utr(culata present, it 0 
contributes not more than o11e third of the total cover . . . . Carex aquatilis p.a. 

4; Care.t 'utrlculata present with at least 503 cover, if C. aquatilis present, than 0 
with not more than o11e third of the total cover . . . . . . . Carex utriculata p.a. 
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2. Carex praegracilis or Carex nebrascensis are dominant •.................. 5 

5. Low elevation creeks on the plains, Carex praegracilis is the dominant graminoid ... 
. , ....•.... , ... , ..................... Care.-.: praegraci!is p.a. 

5. Carex 11ebrasce11sis dominant along creeks of the foothills and mountains, few other 
graminoides present ............................••... Care.-.: /rebrascensis p.a. 

6. \Vetlands with standing water for much of the year \vith, Typha, Scirpus, or E!eocharis 

6. 

dominant in or near standing water ........................................... 7 

7. Small stands along the margins of ponds and slow moving reaches of streams, 
· Eleoc/iaris palustris dominant, some scattered Scirpus may occur, but not more 
than 10% coYer ................................ E!eoc/raris palustris p.a. 

7. Large wetlands stands, or small S\Vales on the floodplain oflarger rivers, Typha 
angustifalia or Scirpus spp. dominant tall graminoid ....... , ... · .... : . , ..... 8 

8. Tall mono-typic stands of T}pha a11gustifolia . . . . . . . Tjplw angustifolia p.a. 

8. Little to no T_1plw present, Scirpus ac111us or S. tabemaemontm1i dominant or 
co-dominant in any combination ... Sd1pus aiutus-S. tabemaemo11ta11i p.a. 

Terrestrial or Palustrine stands, little to no standing water, or if so than is occurs only for 
~hort durations seasonally, m~d otherwise not as above ; ~ ......... , ................ 9 

9. Tall-grass species such as Andropogon gerardii, Sorgflastrum nutans, 
and Panicum vh'gatum dominate the herbaceous layer .......... . 

....... : ; . . . Andropogon gerardii-Sorghastrum nutans p.a. 

9. Tall grass species, Sparti11a pectinata, occurs in nearly mono-typic stands, 
often large areas on mud flats of larger rivers, oi: in small swales where there 
are pockets of clay ........................... °'Spartin a pectinata p.a. 

···:. 
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UNESCO: 
CO\VARDIN: 

I.A.9.c. EVERGREEN.FORESTS.(non-giantconical crowned trees) 
PALUSTRINE NEEDLE-LEAVED EVERGREEN FORESTED 

Abies lasiocarpa Alliance 

Sub-alpine fir/Drummond~s willow (A.bies lasiocarpa!Salix dr11111111011dia11a) Plant 
Association 
CNHP Rank: GS/SS 
J Plot--95At\.f43 

Reference Reaches: No excellent examples of this type were found in the upper Arkansas River 
Basin because m1.1ch of the higher elevation streams were not sampled, One good condition 
occurrence was located on the Birdseye Gulch, TSS, R79\V, Sec 34, on BL\I land. 

General Description and Comments: TheAbies lasiocarpa/Salix drummondiana plant 
association is a common type found along steep, narrow first order streams above 9,000 ft. At 
the lower end of its elevation range it grades into the Abies lasiocarpa!Al1111s i11cc111a-Salix 
drummondiana plant association. Only one stand was sampled because few first-order streams at 
high elevations were sampled during. this study. This association is expected to be abundant 
within the upper Arkansas River Basin. 

Regional Distribution: The A hies !asiocarpa/Salix drummondiana. plant association has many 
closely related plant associations and community types that are common throughout the Rocky 

_ - Mountains. These similar types are reported from eastern Idaho, northern 'Vyoming, Montana 
northern Utah, and Colorado (Youngblood et al.1985, Hansen eta!. 1995, Baker 1989, Reid and 
Bourgeron 1991, and Kittel et al. 1995). 

Distribution in Colorado: This plant association.is common on first order streams on the 
Colorado western slope, and has been documented from the San Juan !\fountains and the 
Gunnison River basin (Richard et al. 1996, Reid and Bourgeron 1991, Kittel et al. 1995), as well 
as from the Arkansas River drainage (this report) .. It is likely to occur throughout the high 
montane regions of Colorado. 

The following characteristics are based 011 plots and obsermtions ji-0111 parts of the upper 
Arkausas River Basin, Colorado. 

Vegetation: This association is characterized by thi~k stands of Picea e11gel111w111ii (30%) and 
Abies lasiocc117;a (1 %) with a narrow distinct band of Salix drummondiana (70%) (Table 6). 

Elevation: 3,232 m (i0,600 ft). 

..· 
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Site Geomorphology: This a~socia*m is comm,only found ()n narrow, fi.rst-qrder streiµns in 
moderate to deep v ~shaped valleys. The thick shrub canopy is restricted to a narrow strip along 
the rocky stream bank. · 

Rosgeri's Stream 'c1asslftcation: Stream channels.are narrow (<10 m), steep (>5%), and rocky 
(A2).. . . . . . . . .. 

Soil: Soils are typicilly thin (<SO cm) \\>ith 311gular coarse fragme11,Js ;,inc! !i tl1in laye(ofpartially 
decomposed orgaruc matter under the litter layer. l\fost profiles consist of sand or loam)' sand 
packedbetweenlarge angular boulders and cobbles. ·· · ·· · 

Adjacent Riparian Vegetation: This is usually the only riparian community al~ng the stream, 
although pockets of Salix drummondiana may occur under canopy openings along wider, Jess 
steep reaches. · . 

Adjacent Upland Vegetation: Abies lasiocarpa and Picea engelmannii forests usually blanket 
the surrounding hill slopes. 

Successional and Ecological Processes: This appears to be a Jate-seral, or.at l~ast a Jong-lived, 
riparian plant association. Padgett et al. (I 989) suggest this type will eventually become 
dominated by Abies lasiocarpa in moist settings. While Picea e1igelmm111ii and Ahies lasiocarpa 
are not obligate riparian species, many first~order streams above 2450 m (8000 ft) run through 
spruce-fir forests, where the overstory canopy is dense. With a more open forest canopy, shrubs 

-- such as Almis incana or Sali-c drummondiana may .be present. Stands with high cover.of Salix 
drwmi1011diana may be transitional in elevation, as Ab1Us incan~ appears to drop out with 
increasing elevation, and Salix drummo1idiana becomes abundant. . 

l\fanagemcnt: Forage value is high when forb gro\v1h is abundant, however grazing during wet 
periods can chum.wet soil, destroy plant cover, and limit conifer establishment (Hansen et al. 
1~5~ . . 

Related types: Baker (1989) describes a similar pla~t association from the westemslope of 
C61orado, under tlie riameAbies laslocarpa-Picea engelma1111ii/Al1111s incana ssp. tenuifolia­
Lonicerainvolucrata-Sa/ix driinfiffcii1diG1iiCThiS t:Ype was renamed to A bi es lasiocarpa!Alnus 
incana ssp. tenuifelia-Salix drummondiana by Reid and Bourgeron (1991). Kittel et al. (1995) 
split this type into two closely related plant associations, one with A/nus incana present in the 
understory at lower elevations, the Abies lasiocarpa/Alnus incana-Salix drummondiana type, 
and one with very little to no Alnus incana present, at higher elevations, the A bi es 
lasiacarpa/Salix drummondiana type. The Picea/Cornus sericea community type described by 
Youngblood et al. (1985) is similar in overstory species (Picea engelmannii and Abies 
lasiocarpa) and a dense shrub layer, including A/nus incana and occasionally Salix 
drummondiana. Hansen et al. (1995) describe two similar Habitat Types, the Picea/Cornus 
stolonifera type and the Picea/Equisetum arvense type that can haVJ!:abundant Salix · 
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drummondii:ina and Ainus illcana but ot1lerwise ~e niuch more diverse than.thd. Colorado type 0 
descri1:led here. · · · · · · 

Table 6, Percent Can9py Cover ofimportiint Sp~cies in the Abies lasiocarpa/Salix 
drummondii111a Plant Association. See Table 2 fotPIOt Location. · · 

Plot No. (95__) AM43 
Rip,ajan Condition.Rllllk ' B 
TREES 
Picea engelmannii 30 
SHRUBS 
Lo11icera involuerata 10 \,, 

Pentaphyllofdesfloribuhda 1 
Ribes inerme 1 
Salix dru1117nondiana 7.0 
Salix monticola 10 •. 

Sambucus racemosa 1 
GRAMINOIDES 
Calmliagrostis i:anadensis 1 
Carex sp. • .) 

FORBS 
__ Achillea millefolium 1 

Asteraceae sp. ~ 

.) 

Astragalus sp. • .) 

Epilobium angusrifolium 3 
Erigeron sp. 3 
Fragaria virgfniana 3 
Mertensia ciliata 20 
Pyrolaminor · 1 
Pytola sp. · 1 

B 
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J1miperus scopulorum Alliance . · 

Rock")' ]\fountain Juniper (Jwziperus scop11/or11111) Plant Association 
-Tentative Type 
CNHP: G4Q/S3Q · 
2 Plots--95Alv140, 95.RR27 

Reference Reaches: No excellent examples of this type were found, however one somewhat 
degraded example ofthis association can be seen along Grape Creek, within the Grape Creek 
\Vilderness Study Area, T19S R71WSec32 and T20S R71.\V Sec 8. 

General Description and Comments: This association is tentatively named .. Only one stream, 
Gf!!pe Creek, had an occurrence. of this type (two. plots above) and the hydrology is altered by an 
upstream reservoir. The riparian conmrnnity is an open canopy of Juniperus scopu/oru111 with an 
occasional up slope species, such as Juniperus monosperma. The understory has few shrubs and 
little herbaceous.growth. 

Regional Distribution: Similar Juniperus scopuloru111 Dominance Types have been reported 
from Montana (Hansen et al. 1988, 1989, 1995), \Vyoming, and western Colorado (Johnston 
1987, Kittel 1994). This association may be regionally \\idespread, however, it appears to be 
limited in local abundance. 

Distribution within Colorado: A similar type; the Populus angustifolia-Jzihiperus scopulorum 
-· plant association, has been reported from the Colorado River, Eagle County (Kittel eta!. 1994). 

In the Arkansas River basin, only two occurrences of this type \vere located. 

The following characteristics are based on.plots and obserrations ji·o111 pans of the upper 
Arkansas River Basin, Colorado. 

Vegetation: The•upper canopy of this plant assoCiation is dominated by Junipei·us seapulorum 
(38-41%) with a few individuals of Populus angustifolia (0-1 %). No shrub cover occurs along 
the .strean1 bank .. The undergrowth is inesic and consists of a high cover of weedy grasses such 
as Paa pratensis, Elytrigia repens, and Agrostis stolonifera. Some native gra.Ss arid grass-like 
plants occur as well, such as Eleocharis palustris, Equisetum a,,,ense, and Panicum virgatum (5-
10%, individually). Farb cover is low and consists of a few scattered individuals (Table 7). 

Elevation: 2,000 m (6550 ft). 

Site Geomorphology: This plant association appears to be limited to a distinct band at the high 
water mark of a gently meandering stream with little floodplain development. The mesic 
herbaceous undergrowth occurs beneath the tree canopy as well as on exposed point bars. 
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Rosgen's Channel Type: The stream is a gently meandering, moderate gradient channel with a o 
moderate floodplain (C3). 

Soil: The soils are derived from coarse alluvial substrates and are shallow (approx. 45 cm). One 
profile had signs of flooding with 30% mottles at 11 cm depth. Soil textures are sandy clay 
loams to sandy loams, and they have a high percentage of coarse fragmentS within 40 cm of the 
surface. 

AdjacentRiparian Vegetation: Small pockets of Equisetum arvense and other herbaceous 
plants occur along moist streams. 

Adjacent Up slope Vegetation: Dry woodlanas of Pin us edulis and Juniperus monosperma 
occupy southfacirig slopes. Scattered Pinus ponderosa may also occur dn adjacent hill slopes. 

0 

Successional and Ecological Processes: Juniperus scopulorum generally occurs with an a 
overstory of Populus ongustifolia. In narrow V-shaped canyons artd at the margins of older 
terraces, it can occur as the single dominant tree species. Jzmiperus scopulo111111 is intolerant of n. 
flooding, and its dominance indicates a late seral stage of the riparian community (Hansen et al. U 
1988). Young trees are susceptible to fire kill, while older trees with thick bark can survive 
moderate fires (Hansen et al. 1988). 

~fanagcment: Stands dominated by Juniperus scopulorum have low forage productivity but 
provide excellent habitat and forage for birds (Hansen et al. 1988) • 

. .. 

Related Types: Hartsen et al. (1988, 1989, and.1995) describeaJuniperus scopuforum 
Dominance Type, a Riparian Site Type, and a Juniperus scopulorum/Cornus sericea Habitat 
Type from Montana. These stands generally have other trees in the upper canopy, but they 
describe a few stands dominated only by Juniperiis scopulorum; No other Juniperus scopulorum 
dominated communities are described by name in the literature, alt110ugh the species is 
mentioned as a sub.dominant in several Populus angustifolia dominated types (see Johnston 
1987, Kittel et al. 1994, Padgett et al. 1989, and Durkin et al .. 1995). For further discussion of 
similar plant associations; please refer to the Related Types section of the Populus angustifolia­
Juniperus scopulorum type in this report. 
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Table 7. Percent Canopy Cover for Important Species in.the .funiperus scopulorwn Plant 
Association. See Table 2 for Plot Locations. * = Non-native Species. 

No.(95~ AM40 RR21·· 

Oci:uirence Rahl<. B B 

TREES 
','' ,, 

Juniperus scopulorum 38 41 

Juniperus scopl1/0rum•-saplings 5 

Ju/iipenis scopzdorzi1n--seedlings 1 

Pinus edulis 5 

a Populus angustifolia 1 

GRAMINOIDES 

Agrostis stolonifera * 15 14 

Eleocharis paluslris 3 

Elymus elymoides " .) 

Elytrigia repens* 6 

Juncus balricus rar. 1110111a11us 3 1 

Panicum virgaium 8 1 

fl Poa pratensis* 10 1 
--- FORBS 

0 Achillea millefolium var. occidentalis l l 

Lepidium virginicum 2 l 0 .. 

Il 
A/edicago lupulina* 7 2 

i\!felilotus officinalis* 4 

Pote111illa sp. 2 

Taraxacum officinale* l 1 

Trifolium repens* 3 2 

HORSETAILS 

Equisetum arvense 7 l 

Equisetum hyemale 8 l 

tl 
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Unclassified Juniperus scopulorum Stands: 

One stand sampled (95AM54), on Green Creek in Chaffee county, has a co-dominifu~e of 
Populus angustifolia (25%) andJuniperus scopulorum (32%). The shrub layer.is very thick, 
with 65% total canopy cover. Salixlucida ssp. coudatais the most abundant species (36%). 
Also present are Alnus incana (23%), Salix be_bbfana (5%),Salix exigua (3%), and.Salix 
monticola (2%). This stand could be classified \\!ithin the Populus angustifolia~Jzinipei·us 

· scopulorum group but differs by having a substantial shrub coi,npopent Green Creek has a steep 
and rocky stream bed, however, recent beaver activity has raised the water table, and may explain 
the presence of abundant shrub grovv1h. · · · · . 

. __ i 
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picea pu11ge11s Alliance 

Colorado Blue spruce/Field horsetail (Picea pu11ge11s/Eq11isetum arve11se) Plant Association 
CNHP Rank: G3/S3? 
1 Plot-95AM30 

Reference Reaches: No reference of this type was located. One fairly good occurrence can be 
observed on BLM land, on Low Pass Gulch,Tl lS, R79'\V, Sec 30, Lake County. 

General Description and comments: This association is restricted to narro\v canyons and cool 
ravines. Thick stands of Picea pu11ge11s \vith few shrubs and a thick carpet of Equisetum ar\'ense 
characterizes the vegetation. Occurrences tend to be narro'w and limited to stream benches and 
banks. 

Regional _Distribution: This plant association is common throughout the Rocky Mountains and 
has been reported from eastem!daho, western \Vyorhing, :Montana, and Utah (Youngblood et al. 
1985, Hansen etaJ.1995, and Padgett et al. 1989), 

Distribution in: Colorado: This association has not been previously reported in Colorado but is 
expected to occur along the Front Range in narrow, moist canyons. 

The following characteristics are based on plots and observations ji·om parts of rhe upper 
Arkansas River Basin, Colorado. 

Vegetation: Piced pungei1s (44%) shares domfoance ''ith Pilius contorta (24%) and 
Pseudotsuga menziesii (29%). Shrub cover is minor and scattered yet diverse. Species present 
include Betula glandu!osa (2%), Salix geyeriana (1 %), Salix monticola (1%), and Rdsa 1roodsii 
(6%). The herbaceous undergrowth consists of a few grass-like species such as Carex aquarilis 
(4%), Juncus balticus \'ar. montanus (2%), and Equisetum ar\'ense (11 %)(Table 8). 

Elevation: 2,780 m (9,120 ft). 

Site Geomorphology: This plant association occurs on narrow canyons and V-shaped valleys 
with cold-air drainage. Generally stands are narrow stringers that line the stream bank. On 
north-facing sides of the valley floor, a stand may occupy entire small benches and flood plains. 

Rosgen's Channel Type: Stream channels are generally wide with small developed, flood plains 
(B) but can be very steep (G3). Most sites have coarse stream bed material (boulders and 
cobbles). 

Soil: Soils are relatively heavy and somewhat poorly drained clay loams and silty clay loams, 
alternating with layers of sandy loams. Soils showed signs of inundation to 23 cm (with 20% 
mottles). - ,.,, 

-· .. 
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Adjacent Riparian Vegetation: Pockets of Salix geyeriana and Salix exigua shrublands may 
occur on south-facing sides of the valley floor. 

Adjacent Upland Vegetation: Steep adjacent up slopes have Pseudotsuga menziesii on northern 
aspects and Artemisia tridentata and open grasslands on southern aspects. 

~uccessiona1 an.dEcological Processes: .Colorado stands appear to.be constantly flooded or 
otherwise naturally disturbed, or if not disturbed.then in persistently wet•areas of the floodplain. 
While many of the trees within sampled plots are fairly large, the understory of Equisetum 
arve11se indicates recent BI1dfrequent flooding (Johnston.1987). This association is considered 
an indicator of a frequent floods,. and with less disturbance, may gradually change to a.Picea 
pungens/Alnus i11cana plant association• Picea pu11gens/Equisetum arvense.is considered a late­
seral and near climax riparian type by Youngblood et al. (1985), Hansen et al. (1995) and 
Padgett et.al. (1989). 

l\fanagement: There is little forage production and therefore little us.i;,for livestock other than 
shading (Youngblood et al. 1985). Typically wet soils are easily compacted or displaced 
(Padgett et al. 1989). Isolated stands are used by wildlife such as black bear in the summer 
months, and large game may use this type during the rutting season ~y oungblood et aL 1985). 

·' 
Related Types: Johnston (1987) lists a Picea pungens-Picea engelmannii/Equiset.zim mTense 
plant association. with Riparian and Other High-water Table Associations, however no 
description or source is provided. Hansen et al. (1995), Padgett et al. (1989), and Youngblood 

.• • et al. (1985) all describe a Picea/Equisetum arrense community type that has abundant Picea 
pun gens in the upper canopy. Previous studies from the @olorado western slope mention the 
similar Picea pungens/Alnus incana type (Kettler and :tvfcMullen.1996, Kittel and Lederer 1993, 
Kittel et al.1994, and Kittel et al. 1995) .. \Valford (1993) discusses aPicea pungens/Alnus 
incana/Equisetum arvense type that occurs along .the Animas Jliver in Colorado in patches of 
persistently moist areas. . · · 

.. . . ... -
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Table 8. Percent Canopy Cover of'ImportantSpecies in the Picea pungens/Equisetum arvense 
Plant Association. See Table 2 for Plot Location. * =Non-native Species. 

PiotNo. (95_:_) ·. L AM30 

Riparian Condition Rank B 

TREES 
Juniperus scopulorum ' .) 

Picea pzmgens 44 
Pinus contorta 24 

Popu!Us tre1imlofdes 1 
Pseudotsuga meriziesii 29 

SHRUBS 
Betula glandµlosa 2 
Rosa 1roodsii · 6· 
Salix geyeriana r 
Salix ligulifolia 2 

Salix 111011ticola l 
GRAMINOIDES 
Agrostis stolonifera* l 

. Carex aquatilis 8 

Juncus balticus var. 111011ta1111s 4 

-- Paa sp. 2 

FORBS 
Antenndria parvifolia l 
Epilobium angustifolium l 
Fragaria virginiana l 
Maianthemum stellatum l 
Pseudocymopterus montanus 3 
Sedum lanceolatum l 
Stella1:ia sp. 1 
Taraxacum offlcinale* l 
HORSETAILS 
Equisetum arvense 11 
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. · , Pseudots11ga 111e11ziesii Alliance . 

Douglas Fir!RiYer birch (Pseudotsuga i11e11ziesii/Beiiila occide11talis) Plant Associatl(\n 
CNHP Rank: G4/S3? . 
3 plots-- 95AM07, 95k\131, 95AM50. 

Reference Reaches: An excellent example of this plan! ass,g,ci::itioncan be found on East Beaver 
Creek, Tl 7S, R68\V, Sec 5, within the Beaver Creek BLM \Vildemess Study Area. 

General Descriptions and Comments: This assbcfaticm occurs in naqow valley bottoms and 
steep canyons with cold-air drainage. The riparian area is narrow an4 doJninated almostentirely 
by one plant association. This type is differentiated from the Populus angustifolia-Pseudotsuga 
menziesii plant association by the variety and abundance of shrub species. 

Regional Distribution: Similar plant associations have been described from Idaho, Nevada, 
Montana, and Utah (Bourgeron and Engelking 1994, l\fanning and Padgett 1.995, Hansen et al. 
1988, and Padgett et al. 1989). 

Distribution in Colorado: This association has not been previously reported from Colorado. It 
is likely til occur further north in narrow foothill canyons of the Colorado Front Range. 

The following characterislics are based on plots and observations Ji-om parts of the upper 
Arkansas River Basin, Colorado. 

Vegetation: This plant association is characterized by a tall 1lppei' canopy of Pseudotsuga 
menziesii (20-35%) with some Populus angustifolia (0-19%). The shrub canopy is fairly thick 
and diverse with Betula occidentalis (20-40%), Alnus.incana (0-37%), Acer glabrum (0-13%), 
and Rosa woodsii (3-20%). Herbaceous undergrO\vth is open and limited by heavy shade (Table 
9). 

Elevation: 2,015-2,200 111 (6,600-7,240 ft.). 

Site Geomorphology: The Pseudotsuga menziesii/Betula occidentalis plant association.occurs in 
narrow canyons \Vith small streams and is limited to a narrow band along stream banks. 

' . _, ' 

Rosgen's Stream Classification: Stream channels .are narrow and steep with mostly rocky beds 
(A2-A3). One stream was slightly less steep (B3). 

Soil: Soils are derived from alluvial and colluvial deposits. Surface layers are sandy loams, clay 
loams, and loams. Subsurface layers are sandy loams with 10-30% cobbles and gravels. Soils are 
fairly shallow, ranging from 25 to 53 cm thick. Organic matter appears to be concentrated in the 
upper layers from litter, and the soil becomes skeletal with depth. 
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Adjilcen~ Riparian Vegetatiol1: In general this is the only riparian ~ommunify along the narrow 
streain.-Occasionally stands of Betula occide/1talis or Alnus inccina may occur i:m adjacent 
·stream benches and overflow areas. -

Adjacent Up slope Vegetation: Steep colluvlal slopes and canyon\valls have J1p1perus 
moiiosperma and Pi1ilis edulis woodlands mixed with patches of Quercus gambelii. · 

Successional and Ecological P·rocesses: The Pseudotsuga menziesii/Betula occide1italis plant 
association app~ars to be late-seral, as Pseudotsuga is successfully reproducing. Cold-air 
drainage and perennial strean1 flow provides a cool and moist enyironment to support a diverse 

· shrub canopy. This plant association appears to be limited to perennial streams while the 
Populus aiigustifolia-Pseudotsuga menzfesii piant associatloll occursmailliy on ephemeral 
streams (C. Richard, CNHP ecologist, personal communication). 

Management: The thick shrub cover and multiple vertical canopy layers make e~cell~nt \>ildlife 
habitat for hiding and thermal cover. Season-long grazing \viii compact the soil and reduce shrub 
covi:r (Hansen et al. 1988). 

Related Types: A Conifer!Betula occidental is plant association with Pseudotsuga menziesii in 
the upper canopy has been described from Nevada (Manning and Padgett 1995). ·A cbnsistently 
dominant tree, however, is Abies concolor. Similar types dominated by Pseudofs(tgci in the 
overstory \vithout Betula in the understory have been described from the San Juan mountains, 
and the White and Gunnison River basins, Colorado, and Montana (Richard et al. 1996, Kittel et 

-~ al. 1994, Hansen et al. 1988) . . APseudotsuga menziesii/Acer glabrum listed from Idaho may 
" also be similar (Bourgeron and Engelking 1994). Several Beiuia occiden(alis domimited 

shrublands have been described from Nevada and Utilh (Manning and Padgett 1995, Padgett et 
al. 1989), but these have little if any Pseudotsuga menziesii in the upper canopy. " 

.-
·~.; 
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Tab!e 9 .. }'erc~nt C!lllopy C:pver ofimEort~t Species in !be_ P~eudofS1Jga menziesii/Be(ufa 
occidentali~ Plant Association. See Table 2 for spedfic plot locatiol}s. -~- = Non-natiye Species . 

Plot No. (95__) AM07 .· AM31. •. A,MSO 
Riparian Condition Rank B A B 0 ... 
TREES 
Juniperus si::opuldrum 3 20 [) 
Populus a11gustiffilia . 19 10 
Pseudotsuga. JllenziesU 27 . 35 . 20 
Pseudotsuga menziesii--~seedlings 1 .3 
Ouercus gambelii 25 10 
SHRUBS B 
Acer glabrum ",- ·13 10 
Alnus incana ssp. tenuifolia 19 37 a Betula occfdentalis · 30 20 40 
Jamesia americana 3 

0 Prunus americana 9 
Rosa woodsii 20 ' ' .) .) 

Rubus deliciosus 6 a ·Ru bus idaeus 3 
Salix bebbiana 19 a --- Salix exigua 3 

Sy1nphoricqrpos rotundifo.lius ' .) 
Toxicodendro1i 1ydbergii 1 ?· -
GRAMINOIDES 
Agrostis stolonifera* 1 1 ~ Carex filifolia 3 
Paa pratensis* 7 3 a FORBS 
Clematis ligusticifolia 10 
Galil/111 trijidum 1 3 0 
}.faianthemum stellatum 3 
J.felilotus officinalis* - 10 0 Pyrola sp. 1 1 
Taraxacum officinale* 1 1 3 a HORSETAILS 
Equisetum arvense 1 1 

/:-~ 0 •.· 
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Douglas Fir/Hazelnut (Pseudotsuga 111e11ziesiVCoijl/11s comuta) PlantAssociatiOn 
CNHPRank: G3/S2 
1 Plot--95AM24 

Reference Reaches: ' Orie small example of this type can be seen on North Cheyenne. Creek, 
Tl 4S R67W; Sec 34, on BL.'.\l Jana. The reach hils a road running down the valley that may 
negatively impact the stream migration and flooding patterns. 

General Description and Comments: This is an·unconll11on type in Coloraifo that occurs only 
in the narrowest and cooiestportions of foothill canyons. Co1yl'us cornutdis ari ea5tem and 
northern relict species that survives in the arid west by living in cool, mesic canyon ravines 
(\Veber 1990). It occurs in the Northeast and northwest, south to Georgia, and has patchy 

• distribution across lower Canada and the northern U.S. Great Plains states (\Veber 1990, Gleason· 
arid Conquest 1963). Stands in Colorado may indicate the southwestern border of its range. 
Occurrences of this riparian association are generally quite small. 

Regional Distribution: Sih1ilar associatiohs lfave been reported frol\1 Oregon, \Vasl~ngton 
(Bourgeron ario Engelking 1994), and Colorado (Cooper and Cottrell "1990, Kittel 1994). 

Distribution in Colorado: This association occurs only in narrow foothill canyon ravines of the 
Colorado Front Range (Cooper and Cottrell 1990, Kittel 1994). 

Thefoll~1l1ing characteristics are based on plots and observationsji-0111 parts of the upper 
__ Arkansas Rivei·Basin, Colorado, · ' 

Vegetation: This association is characterized by tall, small stands of Pseudotsuga meiiziesii 
(19%) with a dense understory of Cory/us cornuta (65%). Other shrub species include Primus 
virginiana (26%) and Rubus idaeus (7%) (Table 10). Few herbaceous species occur in the 
undergr0\v1h due to the heavy cover, thick coniferous litter (53%), and rocky soils (28%). 

Elevation: One occurrence of this type was observed at 2,000 m (6,500 ft). · 

Site Geomorphology: This association occurs on steep, well defined stream banks, in very 
narrow (<50 m) valley bqttoms. 

Rosgen's Channel Type: Stream channels are generally quite steep (5%) and rocky and have 
little sinuosity. 

Soil: The top layer of the soil is 40% organic matter, covered with a thick litter layer. Subsurface 
horizons are loamy sands, with many thick roots antll0% gravel. 

Adjacent Riparian Vegetation: Other stands of Pseudotsuga menziesii with various shrub 
understories occur along adjacent stream banks. . .. 

'» . 
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Adjacent Uplanci Vegetation: . Up slopes have s~arids ofR,inuspqnderosa and Quercus 
gambelii on south facing slopes, and usually Pseudotsuga mem:iesiiqnnor1hfacing~lqpes. 

Successional and Ecological Processes: Pseudotsuga menziesii dominated riparian areas are 
generally thought to be.transitional between the w~t s.tream"sid~ h.abitat and the drierup slope 
habitat Nearly all riparian stands observed have an adjacent nortl1-faci11g slope ~>ith. • . 
Pseudotsuga menziesii. It is reported to be intqlerant of overly wet ~oils (Ha11sen et al. J988). In 
riparian areas it may be restricted to moist toe slopes, benches, and bottom lands adjacent to 
streams !ll1drivers (Hansen et al, 1988),. In Mo!lfa!la it is consic:l!!~eci.the clima'< do!llinant tree 

· species where it can Sl.Jccessfully reproijuce (Hansen et al. 1995), . 

Management: \VJth disturbance the shrub u11derstory may s!1ift to f!1qre xeric species such as 
· Syp1phoricarpos and Prunus (Hansen et al. 1995). However, with seyere disturbance 11II shrubs 

' - ' - -, ,' - - ;-- ,- ,- -- - - ' 

may be elimina,te.d and the understory may beqome dominated .. by herbaceous species such as Poa 
pratensis (Hansen et al. 1995). · 

Related Types: Kittel(1994) describes one stand of nearly identical composition from the 
South Fork of the Cache Ia Ppudre River in North-central Colorado. Cooper and Cottrell (1990) 
describe a Cory/us cornuta!Viola ca11ade11sis community that is nearly pure Co1J:lus. One stand 
had 70% Pseudotsuga me11ziesii, and several stands had some coniferous species in the upper 
canopy. An Acer macrophyllum-Pseudotsuga menziesii/Co1ylus comuta plant association is 
reported to occur in Oregon and \Vashington (Bourgeron and Engelking 1994). A similar 
Habitat Type, Pseudotsuga menziesii/Cornus sto!onifera, has been described from l\fontana 

--- (Hansen et al. 1995), although.the shrub understory consis~ of different spe9ies. The 
Pseudorsuga menziesii/Acer glabrum plant association (Johnston 1987) is similarc in habitat but 
has a different shrub ~ecies composition. Cory/us comuta occurs as an important shrub 
component in a Betula pap}rifera!Co1ylus cornuta plant association reported from southwestern 
North Dakota (Johnston 1987). · 
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Table 1 O: Percent. Canopy Cover of Important.Species in thePseudotsuga 111enziesii/Co1ylus 
cornuta Plant Association. See Table 2 for Plot Location. · 
PlotNo. (95__) AM24 
Riparian Conditio11 Rank B 

TREES 
Pseudotsuga menziesii 19 
SHRU)3S 
Acer glabrum 19 
Cory/us cornuta 65 
Parthenocissus sp. 1 
Prunus americana 26 
FORBS 
Rubu$ idaeus 7 
Apocvnum androsaemifolium 1 
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UNESCO:· 1.B.2.b. COLD DECIDUOUS FOREST WITH NEEDLE"LEAVED 
EVERGREEN TREES 

CO\V ARD IN: . PALUSTruNE BROAD-LEAVED DECIDUOUS FORESTS. 

Populus ai1gustifo/ia-Alliance 

Narrow-leaf cottonwood-Rock"")' !\fountain juniper (Populus a11g11stifolia-Ji111iperi1s 
scopulorum)Plant Association . · 
Cl'.'HP R;mi<: P4Q/S3Q. 
10 plots--95AM22, 95AM14, 95RRI4, 95Ai\tf56, 95AM60, 95RR28, 95Atvf61, 95AM62, 
95RR01, 95AM52. 

Reference Reaches: There are two excellent examples ofthePopulus mfgfistifolia-Jllniperus 
scopulorum plant association in the upper Arkansas River Basin, both on BLM lands: · 1) · 
Cottonwood Creek, a tributarv to Brown's Canyon, Tl5S R77\V Sec. 29 and 30, ahd 2)ah . . . 
unnamed ephemeral tributary to Badger Creek, about 2miles north ofthe Arkansas mainstem, 
T49N, RlOE, Sec 22 and 23. 

General Description and Comments: This plant association occurs along lower foothill 
streams that have pere1mial to intem1ittent stream flows. Total biomass and canopy coYer is 
usually low. The association is characterized by an open canopy of Populus angus_tifolia and 
Jzmiperus scopulorum, often with little else growing along the stream. The species composition 
and cover of the shrub canopy is variable and depends on aspect, elevation, and amount of stream 

___ flow, in addition to degree of disturbance to the reach by recreation and livestock grazing. 

Regional Distribution: Populus angustifolia and Juniperus scopulorum dominated riparian 
areas are uncommon and limited to the lower elevation, narrow foothill streams. They have been 
reported from Montana, Idaho, Wyoming, Utah, New Mexico, and Colorado (Hansen et al. 1995, 
Youngblood et al. 1985, Gerard et al. 1995, Padgett et al. 1989, Durkin et al. 1995, Cooper and 
Cottrell 1990, and Kittel et al. 1994.) . 

Distribution in Colorado: This plant association was first described in Colorado by name from 
the main stem of the Colorado River between State Bridge and Dotsero (Kittel et al. 1994). 
Similar associations have been reported from lower elevations of the \Vhite River National 
Forest (Johnston 1987) and along the Colorado Front Range (Cooper and Cottrell 1990). Within 
the Arkansas River drainage this type appears limited to narrow foothill streams of Fremont and 
Chaffee counties. 

The following characteristics are based 011 plots and observations fi·om parts of the zipper 
Arkansas River Basin, Colorado. 

Vegetation: This plant association is characterized by an open to closed canopy of Populus 
angustifolia (20-91 %) with scattered to abundant Juniperus scopulqrum (3-86%). Often there is 

. . ... 

66 

D 

a 
D 
a 
B 
D 
D 

0 



B 

D 

no shrub can9py and little to no herbaceou.s upgergrowth.due to dry c.onditions. Other streams 
with stronger perennial flows or protected northern aspects vviU ha,ve additiona,l conifer trees, 
such as Pseudotsuga menziesii, and a diversity of shrubs, for example, Acer glabrum, Rims 
trilobata, and Quercu~ ga11,ibe/ii. Eight often stands sampled h_ad Cle111atisf[gusti.cifolia, and 

.. nine of ten §tands had Paa pratensis (Tab~e 11 ). . · 
- . . . ·- . . 

Eleyation: .1,SZ0-2;500m (5,960-8,lqO ft). 

Site G~.om!lrphology: This Jllant assqciation is usually rest.ricted to strean1 banks.of.narrow 
washes and creeks 9n steep-sided canyons but Cfill IJCcur on upper terraces of wider, meandering 
rivers. Valley widths are typically 200 n1.or less. Stre!iJl1 gradients are.generally low to' 
moderate (0.~-2.3%) . .[uniperus trees l!fe usua,lly sit1.1ated atthe high water line and above, while 

. the f!opulu~ grades into the ;;ctiye flood area. · 

Rosgen's Char.mel.Type:. Streams are typically narrow, rocky to.sandy ephemeral channels 
confined to na,rrowV•sliaped valleys (Al~AS). Some streams are.sinuous within;the narrow 
valley bottom (B+B5). Along. the main stem of the Arkansas River, the floodplain is.wide with 
developed islands andterraces (C3) . 
. . 

Soil:. Soils of this plant association haye surface textures ofloamy san:d, clay loams, silty clays 
or organic matter ranging from 6 to 42 cm thick. About half of the profiles sampl~.d haft.fine clay 
loam and sandy clay loam subsurface layers, with no more than 20c3 0% gravels. Othel' profiles 
were predominantly coars.e sandyloams and loamy sands at the surface and at depth, a.J1d had 

_.- between 40-50% gravel and cobbles. Soil depths ranges from 40 to 65 cm. All soils are derived 
from alluvial deposits. · · 

Adjacent Riparian Vegetation: Often this plant association will be the only riparian~ 
community along a stream, however Eleocharis palustris wetlands can occur in mesic swales, 
and stands of Salix exigua can occur in adjacent perennial stream channels. 

Adjacent Upland Vegetation: \Voodlands of Pinus edulis and Juniperus monosperma occur on 
dry, soutl1-facing hill slopes. Stands of Pseudotsuga menziesii and Ouercus gambelii can occur 
on northern slopes. 

Successional and Ecological Processes: Juniperus scopulorum appears to be able to 
successfulJy reproduce in these stands. Without continued flooding or with aggradation above 
the current flood levels, this association will loose the Pop11!11s angustifolia overstory. Stands of 
mixed Populus spp. and Juniperus scopulorum are considered seral to a Ju11ij1erus 
scopulorum/Cornus sericea plant association in Montana (Hansen et al. 1995). 

Management: Biomass and forage production is low to moderate, and Juniperus is not palatable 
to livestock. (Hansen et al. 1995). Structural diversity (when shrubs are present) make excellent 
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hiding and thermal co\•er for wildlife, and the berries of Juiliperus are· a good food source for 
small manunals and birds (Hansen et al. 1995). ·• ·· · 

Related Types: In Colorado fohnston (1987) describes a Populus angustifolici/Amel01ii:hier o· 

alnifolia plant association that has Juniperus scopulol111i1 as a dominant to associate member of 
the upper canopy. Other associated tree species are Pseudotsuga menziesii, Picea pungens and 
Acer negundo. This plant association has been reported ohiy from Colorado's '''estem·slope, 0 
whereAmelanchier alnifolia is an important component of the shrub canopy. Cooper and 
Cottrell (1990) report.Jlil1ipe1'us•scopiilbru111 iri their PbpliliJs ailgustifolia!Poa pratensis type n. 

from the Colorado Front Range, but it has orily'O" 7% canopy cover. Kittel et al. (1994) describe U 
a Populus ai1gzlstifolia~Juiliperus sco]J1ilor11111 plant association that occurs along the niainstem of 
the Colorado River between State Bridge and Dotsero. Ill Uta11 and Idahb Padgett et al. (1989) 11 
do not describe any Junipe111s scopulorum withintheirPopillus angustifoliiidon~il1ated stands. U 
However, Juniperus scopulorum does appear as a weak canopy component of the Betula 
occidentalis plant associations. Hansen•i!f al. (1988, 1995) des"crioe a Jw1iperus scoj)zi/ol~lm ~ 
Dominance Type and a Juniperus sco]Jz1lo111m/Col·n11s sericea type that occur at lower elevations 
along narrow canyons and on older terraces ofbroadalluvial:ri\1ers. The Pbp11li1sa11gustifolia-
Juniper11s scopulorum plant association described here may be 1hbre closely aligned with the fi 
Populus angustifolia/ Physocarpus monogy1111s-Padus virginia plant association reported from 
the foothills of the Big Horn Mountains in North-central Wyoming (Gerard et al. 1995): Again R 
Jzmiperus scopu!o/11111 is an important, if not doi11inant, upper canopy component.Jhe elevation U 
range of this type is more closely aligned to stands sampled withiti the Arkansas drainage. In 
addition, aPopulus angustifolia-Juniperus scopulorum c01mnunity type has bee1freported from n 

_ - the Rio Granoe River in New Mexico (Durkin et al.1995). LI 

' ' 
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Table 11. Percent Canopy Cover for Important Species fa the Populus angUstifolia-Juniperus 
scopuloru111 Plant Association. See Table 2 for Plot Locajions. * =Non-native Species, 
Plot No. (95__) AM22 AM14 RR14 AM56 AM60 AM61lAM62·RR28;RROI AM52 

Ri12arian Condition Rank B A A B B• AiB B B B A 

TREES 
Juniperus scopillorum . 86 40 27 29 .. . 39 21 17 . 31 9 -~ 

. Juniperus scopi1loru111,saplings 
,_ ~ 

3. I 4 ~ 

P,opu/us al]gustifolia 80 25 27 28. 30 60 83 20 95. 91 

Populus angustifolia-saplings 6 12 s 3 

Populus ongustifolia-seedlings 5 2 

Pseudotsugd 111e1iziesii 4 ·Ji 

01lel·cu:Sga11ibeiii '5 8 

a SHRUB.S andYl'N'ES 
Acer glabrum 18 

Clematis ligusticifolia 27 2 14 2 l 11 

Ptelea trifoliata l 

Rhi1s ll'ilobata var. trilobata 2 2 

a Rosa woodsii 2 ' ~ 2 z ) 

' Symphoricarpos rotzmdifolius 2 : 

Yucca glauca 2 

-- GRA1vUNOIDES 
Agrostis stolo11ifera* 6 . 17 

Carexfilifolia 1 4 

Carex praegracilis 22 

Carex utriculata 24 7 

Eleocharis palustris s 
Juncus balticus var. mo11ta11us 6 

H Paa prafensis* 2 6 15 17 .29 9 9 

FORBS 

0 . Cirsiwll arvense * 7 

Mai01ithe11mm siellatum 30- 5 

}.,fe/ilotus o.fficinalis* 5 12 4 

Sonchus a111ensis* 14 

Taraxacum officinale* 3 

B HORSETAILS 

Equisetum arvense - 3 2 ~ 

Eq_uisetum hremale 6 I 

·:.: .. 
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· Narro,v-leaf'!!ottonwood-Douglas Fir (Pop11/11s a11g11stifolia-Pse11dots11ga 111e11ziesii) Plant 
Association 
.CNHP Rank:G4Q/S3Cf 
7 Plots--95AMI3, 95Ai\127,.95AM55, 95AM41, 95AM53, 95RR18, 95AM09. 0 
Reference Reaches: There .are t1v9 good examples of the Populus anzysti[olia,"Pseudotsuga 
menziesii plant association in the upperArkansas·River· Basin: 1) Little Coitomvood Cre~k at 
Browns Canyon,T15SR78\V Sec 13 and 18, owned by BI;?Yf, and2}Little.High Creek, 1 mile 
south of B()oger Red}Iill, at.the Teller!F'remontcouncyline, Tl SS, R70\V, Sec 31, 01\.'ned by O 
BLM. 

General. Description and Cominents: The Populus angustifolia-Pseudofsuga me11ziesii. plant f:1 
association is limited to very narrow canyon bottoms and V-shaped valley~ wh~re a strong U 
northern or protected aspect creates a cool micro-environment. This associati011 repres.ents a 
transition from lowermontane to upper montane habitats. Nearly all standsObserved have an rt 
adjace11tnorth facing slope with Pseudotsuga menziesii that continues down.into the riparian U 
area. 

Regional Distribution: Similar plant associations have been reported from Oregon, l\1ontana, 
Wyoming, and Colorado (Kovalchik 1987, Hansen et al. 1995, Gerard et al. 1995, Kittel et al. 
1994). 

Distribution in Colorado: This is the .first time Populus angustifo!ia and Pseudotsuga menziesii 
__ have been reported to occur together in Colorado. Within the Arkansas River basin stands are 

small and limited to narrow, low elevation foothill streams. Other similar Pseudotsuga menziesii 
plant associations ha\•e been reported from the \vl1ite River basin on the western slope and from 
north-central and flcirth-eastemCo!Orado (Kittel et al. 1994). 

Thefo/lowing characteristics are based on plots and observations jiwn parts of the upper 
Arkansas River Basin, Colorado. 

Vegetation: This plant association has a narrow canopy of tall Pseudqtsuga 111e11zies[i(8-27%) 
and Populus angustifolia (3-56%) with a scattered shrub canopy of various species, although 
typitally Acer glabrum and Ribes cereum are present(O~ 18%). Herbaceot1S cover is low and 
consists of an occasional native forb and many noii-1fative weeds such· a Po(lpratensis, Agrostis 
stolonifera, and Trifolium repens (Table 12). · 

;E:levation: 2,170-2,439 m (7,12008,000 ft). 

Site Geomorphology:'This association is confined to narrow canyon bottoms and V-shaped 
valleys with small streams and limited floodplain development. This association grows in wash 
bottoms and on imlnediate streani banks. 
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Rosgen 's Channel Type: Str~amp~ds can be bedrock, sand, or ~i!t but are generally steep (Al­
AS). Ar~w sites occurred on slightly broader valleys ~\'itn somewhat ,\~der, more siriuous 
streams (B3). · · · 

Soil:' Soils of this association are sandy loams and loamy sandsfrom 40 to 7? cm depths. Most 
· become skeletaiat 30 ~m. In gen~ral the soils ar·~ well drained a~d have no hydric indicators. 

Adjacent Riparian Vegetation: For the most part the Populus angustifolia-Pseudot~11ga 
menziesiiplant association occurs by itself along narrow streams. Occasionally Popzilils 
anglistifolia/Salix exigua or Salix exigua stands occur up ano do\\'n stream along vJider reaches. 

Adjacent Upland Vegetation: South-facing up slopes are typicalJy Juniperu~ 111011ospe1:ma and 
Pinus edulis woodlands. North-facing slopes may have nearly pure stands of Pseudotsuga 
menziesii which often continues right into the riparian area. 

Successional and Ecological.Processes: The Populus a11gus1ifolia"Pseudotsuga,111enziesii plant 
association is mid-seral. Without further flooding and sedimentati011, the Populus will drop out. 
Narrow canyons and steep.slopes create pockets of cooler, moister air by directing cold"air 
downwards and creating a microsite for Pseudotsuga menziesii, 

:Management: Low shrub productivity can be a sign of disturbmice and heavy gn\zing1Hansen 
et al. 1995). Reaches \\ithin the Arkansas River basin are dry, ephemeral strean1s that have low 
productivity even under the best management practices. 

Related Types: No Populus angustifolia-Pseudotsuga menziesfi plant associatioi1s have been 
described i11 the lit.erature. However, stands dominated by Populus angustifolia with . 
Pseudotsuga menziesii in the upper canopy have been reported. In Utah, Padg~tt e{pl (1989) 
describe a Conifer/Ac/ea rnbra community type with some Populus angustifolia and 
Pseudotruga menziesii in the upper canopy. Padgett et a/.'s (i989) Populus az,gustffolia/Betula 
occidentalis community type has about 10% Pseudotsugd menziesii, and the Beiula 
occidentalislmesic forb community type has some Pseudotsuga menziesii present as.well. 
Johnston (1987) describes Populus a11gi1stifolia/Amela11chier 11lnifolia and Populus 
angustifolia/Salix exigua-Betula occidentalis habitat types that have Pseuddtsuga menziesii in 
the upper.canopies. Kittel et al. (1994) descri]Je two Pseudotsuga menziesii dominatedriparian 
areas, but these do not have any Populus angustifolia. 

.... 
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Taole. 12; gercent Can9py Cover oflinJ,Jort!lilt SJ.Jcosi~S intne Pop11lus arigz!stifqlia-Pseurfotsuga 
i11enziesii Plant Association. See Table 2 for Plot Locations. * =iNon-native Species, ·. · u 
Plotl\To.(95____) AM13 A1vi27 Al\155 Mf41 AM53 RRIS u Occurrence Rank B B B. B A A 

:'fREES 
Juniperus scopulorum 3 7 

•' 
8 

·Populus··1mizistffolfl1 ;>"'i '2.o 40 30, 34 '56' 30 
PopuluS" 011glls1i/olia,-saplillgs ·_ l2, 5 .. ' 3 6 0 Pseudotsuga menziesii 27 25 21 20 19 16 
Psel(dotsuga me11ziesii7saplinizs 6 'l « 4 '" ," a Pseudotsug_amenziesii--seedlings 2 1 
SHRUBS 
Acer glabrum 1 .13 18 .. !:/ fi 
Alnus i11cl111a ssp. te11z1ifolia • 4 
<::ercocarpus montanus 5. 
Ribes cereum .2 14 1 
Ribes inerme 1 1 
Salix exigua 11 3 
Salix lucida ssp. caudata 10 
GRAMINOIDES 

:- . A¥J·ostisstoionifera* 1 6 ' 1 
Brom.us inermis* 2• 3 '' !;. a Elytrigia i;epe11s* . ,3 2 

' 01yzopsissp. 6 
Poapratensis* · 4 l3 1 5 •1 

'' 
1 a 

FORBS ;. 

A chill ea l1iillefolium var. occiefentalis 1 1 1 1 a Artemisiafj·fgida 9 
Artemisia ludoviciana 10 0 ·Aster sp. 1 
Asteraceae sp. 8 
Clematis ligusticifolia 17 5 - 0 
}.felilotus o.fficinalis * . 10 I 
Opuntia polyacantha 4 ·B Taraxacum a.fficinale* 2 4 1 I 
Trifolium repens* 15 5 9 

[] 
·~"'~ 

" 
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UNESCO: 

COWARDIN: 

I.B;3.b. MAINLYCOLD-DECIDUOUS FORESTS \VITHOUT 
EVERGREEN TREES 
PALUSTRINE BROAD-LEAVED DECIDUOUS FORESTS 

· PopuluSangustifolia Alliance 

Narrow-leaf cottonwood!Ihin-Ieaf alder (Populus a11g11stifolia/Abzus i11ca11a) Plant 
Association , 
"GNHP Rank: G3/S3 • 
4 Plots- 95AM11, 95Al\146, 95RR03, 95AM5l 

· Refererti:e Reaches: Ari excellent example of the Populus ·angustlfolia/A!ilus intana plant 
association can be seen on Beaver Creek, part of a BLM \Vildemess Study Area, about 1.25 
miles north of Clark Ranch, Tl7S, R68W, Sec 8. 

Geriefal Description arid Comments:· This plant association is restricted to narrow and 
moderately \vide stream benches iri narrow canyon5 along fast movirig streams. It is 
characterized by a thick stand of alders lining the stream barik \vith an open to nearly closed 
canopy of Populus angustifolia. This association is not well documented in the.literature and 
niay be intluded in other plant associations such as Populus angustifolia!Cornus se1:ic:ea 
(Padgett et al. 1989 and Hansen et al. 1995), or Populus angustifolia/Alnus incana~?;:ornus 
sericea (Johnston 1987). 

_ -- Regiona!DiStribution: Similar plant associations have been described from western \Vyoming 
and cdntral and southern Colorado (Johnston 1987, Kittel eta(I994). ~ 

Distribution in Colorado: Thfs plant association has been reported from the Gunnisdh arid San 
Juan Rfver Basins of the western slope (Johnston 1987 and Kittel et al. 1994), and inJhis report 
from the Colorado front range. 

The following characteristics ai·e bllSed Oil plots and observations ffom pans of tli~ upper 
Ai·ka1Iias RiverBasin, Colorado. - · · 

Vegetation: This plant association is characterized by a dense overstory of Populus qngustifolia 
(17-'84%) occasionally '"i.thPsezidotsugiililenziesii (0-12%). and Juniperus scopulorz~m (0-10%). 
A thick band of Alnus'inca/;d (23"40%) lstypical, while a few other shrubs may be present such 
as Betit/a otcidentd/is (0-10%), Salix exigua (0-32%), and Salix litcida spp. caudat/l (0-18%). 
The herbaceous undergrm\1h is sparse due to the thick overstory shading (Table 13). One 
heavily disturbed stand had 29% Paa pratemis. 

Elevation: 2,220-2,512 m (7,250-8,240 ft). 

Site Geomorphology: Narrow floodplains within narrow canyons,,\<30 m) characterize the 
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setting of this plant association, andjtoccupies a narrow thick band along stream banks and 
benches. 

Rosgen's Channel Type: Stream channels are relatively steep (0.5-6%) with little sinuosity, and 
sometimes occupy the entire canyon floor (A4-F3), .Stream beds are mostly rocky. One stand 
occurred along a slightly meandering reach with a lower gradient (2.2%) (B3). 

Soil: Soils are mostly coarse textured ranging from deep sands (>58 cm) to shallow sandy loams 
(-23 cm). Some profiles show high stratification with loams to clay loams altemati11g,witll 
sands. Most profiles become skeletal at an average depth.of 30 cm •. • 

Adj11centRiparia11 Vegetatio11; Dpeto tile nar;r\l'Y.C:llllYOn bottom environment, the Popylus 
. angustifoliq/Al!JUS incana plant association js oftell the ogly commll!lity along the stream banks. 
Wider reaches may have patches of Pseudotsuga 111epzif!siior Quercus gambelii. 

Adjacent Upland Vegetation: .~outhfacjng up slopes have.Pinus edufis and Juniperus. 
monospermqwoodlands . . North facing slopes often have thick to sc11ttered.sta11ds of Pseudotsuga 

. menziesii and Ouercusgambelii. ., 

Successional Trends and .Ecological Processes: The.Populus angustifolia/Alnus incana plant 
associatio.n is considered mid,seral. Populus angustifolia requires fresh, .bare alluY,ium for 
seedling grow1h and establishment, and it is well documented that.this species does not 
reproduce witl1 the shade of mature stands (Hansen et al. 1995). Alluvial deposition and 

_ - scouring ·fronl flooding .in the narrow canyons may maintain the riparian corridor i11 early and 
mid-seral stages. Alnus is an excellent bank stapilizer withrhitomatous roots, and young stands 
can re-sprout after flood damage or fire '(Hansen el al. 1995). Without flooding the stream banks 
may become dominated by north-facing· up slope communities such as Ps,eudofsuga menziesii 
and Juniperus spp. 

l\fanagement: This plant association provides little herbaceous forage for livestock. Cattle have 
been known to browse the nitrogen rich Alnus.le(ives. Cattle can browse the .sllrubs to the point 
of elimination if they remain on the reach season long, yea~ after year. This npl!fian type 
provides excellent hiding and tl1ermal cover for wildlife and birds (Hansen et al 1995). 

Related Types: Jilhnston(1Q87) describes a Populus angustifo~ia/Alnus incana 7Cornus sericea 
from west~m \Vyo111ing, apd Ct!ntral Colorado. Kittel e( al. (1994).descdbe a Pqpulus 
angustifoliql,Alnus in.cana pl~nt asspciation from the Gunnison,(i\ld S.an Juan River Basins .. 
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Table 13 .. ~e.rse\lt Canopy Cover ofimp(Jrtant Speci(!s in thePopylpf angustifolia!Abws incana 
Plant Association'. See table 2 for Plot Locations. * ,,,; Non-native Species. 
Plot No. (95 _) M.111 AM46 RR03 AM5l 

RiEarian Condition Rank .·.G B A B 
TREES 
Jwzif!.'erlis i1101iasf!_erma 10 

. I,'-

0 Junif!_erus SCOf!.Ulorum 10 ... 

Pof!.ulus ang_usti[plia 45 . 50. 17 84 . ·~ ', 
Pof!.ulus ang_usti[plia.'-sap_lings - ~ I 3 

. PoE.ulus ang_usti[olia~"seedlings 3 1 

Pseudotsrlg_a 111e11ziesii 12 

SHRUBS 
A/nus incana ssp_.tenui[plia 34 40 32 .23 
Betul~occidentalis ·10 
Rosa woodsii · 3 .... 1 

f] Sallr: exig_ua 32 1 

Salix /ucida ssp_. caudata 18 

Symf!.horicmpos ·rot1111di[oli11s 1 2 
4, 

·~ 

Toxicode11d1'011 rJdbergJi 3 2 
GRAMINOIDES 

--- Ag_rosris stolon@ra* 3> 1 

Carex aq_uatilis 1 1 

ElytrigJa ref!_ens* 6 
Juhcus balticuSvar. nzontanus 1 .1 

>'• ! 

Paa f!_ratensis* 29 1 1 6 

FORBS 

a Ac!zillea millefo/ium 1 3 
A1temisia /udoviciana 1 2 
Cleniatis lig_ustici[alia · 1 3 

Heraclew1i Sphoncfylium 1 1 
iaraxiicwn officinale* 5 .1 2 
Tri[_oliwn ref!_ens* 10 1 

. HORSETAILS • 

Eq_uisetum arvense 3 4 
Eq_uisetum hyemale 3 6 

··-:;·, 
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Narrmv-leaf cottoriwood-Riv~r birch (Populus a11g11stifolia/1Jetuiq occide11talis) Pl:int 
As . • - - -"< , - ' _, '. '.;,_ ¢. : ' f i . < soc1ation . . . · • . · .. · .. · ..... , . . .~- . . . . . 
CNHP Rank: G3G4/S3S4 . 
5 Plots-95AM06, 95RRO~, 9?}lR09, 95lli3:12,~5RR13. 

Reference Reaches: A good· example can be seen ori. East Gulch, 1 mile WS\V of."'.ild Oat 
Reservoir, T18S, R73\V Sec 17, on BLM land. . · . 

General Description and Comnfents: this.plant association is a narrow, lush deciduous 
community ofj'opu111$ang11stifolia \yit)! athi<:lc bi>nd ofBetula occidentalf$ giowirig'along the 
stream banks. This is one of the wetter narrow-leaf cottonwood plant associations and indicates 
a perennial sourc~ of'\vater, and possibly a iateral seepage. Some stands may oc-aur9.nhillside 
seeps. 

Regional Distribution: The Populus ang11stifolia/Betula occidenfa/fs pl~t association is known 
from Utah and Colorado (Padgett et al. 1989, Kittel etal.199.4) .. Similar assoeiatioris have been 
reported from Nevada, Montan_a,Idaho, Wyoming (;\fanning ru1dPm:lgt!t! 1995, Hansen et al. 
1995, Youngblood et al. 1985, and Gerard et al.1995)'. •. 

Distribution in Colorado: This plant associatibn is kno\\n forrn,the.\Vhite ru1d Gunnison 
National Forests ·an the western slope, as well as from the Colorado FronfRange .(Kittel et al. 
1994,Kittel eta/. 1995, Cooperru1d Cottrel 1990). · 

. -- The fol/owi1ig characteristics are based 011 plots and obsen•atiens Ji'om parts of the lipper 
Arkansas River Basin, Colorado. · 

Vegetation: Ail upper canopy of Popu/us anglistifolia (35-80%)\Vith il tliick shrub understory 
of Betula occidentalis (23-67%) and A/nus incana (0-59%) characterizes this plant association 
(Table 14). . · · 

Elevation: 2,260-2,560 m (7,420-8,400 ft.). j - } 

• 
Site Geomorphology: This community typically occurs along narrow, somewhat ste(!p §!reams 
with little to moderate floodplain deyelopment, occupying streiinl ball!Cs and benches. It also 
occurs along larger streams with well developed flood plains, occupying the immediate stream 
banks or steep sided overflow channel areas. 

Rosgen's Channel Type: This association occupies narrow, steep stream chi>llllelswitli. rocky 
beds (A3,A4) and broader, meandering rivers (B3, C3). · 

Soil: Soils of the Populus angustifolia!Betula occide11talis have a siliface la)'er of partially 
decomposed organic matter between 5 and 10 cm thick. Subsurface layers are very coarse with 
10-60% gravel or cobbles. One profile bad 40% mottles at 10 cm d~pth with a strong anoxic 
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odor. Subsurface texttlres ranged from clay loams to loamy sands. 

,.A_dfacent'R.iparian Vegetation: This plant associatio~ ~~Jy fonn~ wit11in~a n1osaic ~father 
riparian communities. It is usually the only type along tlle stream.due to the narrow nature of the 

~ ... reach. Othetsiteshfay ha\'e stands ofl'seudolsuga ·menzliisii or shrublands~of Alnus1fni:ana or 
Salix exigua. 

Adjacent Upland Vegetation: Soutllfacing canyon slopes h~vePinus eduiis an'd Junfpe111s 
monospenna w~odlands, whil.t: no]th-fat:i11g slope,s have Pinus po11de!-i1sa or l'seuaotsuga 
menziesii forests. 

SuccessionTrends·and EcolcigicaIProcesses: Betit/a oci:idenialis becomes abundl!Jlt along 
stream banks witll perennial stream flow and well aerated soils. Pdpiilus gllgi1stifolid appears to 
be successfully reproducing in two of the stands sampled, however, it may be limited'to rpot 
sproµting. .This plant association is considered early to n1id-seral. Coi1tinued aggradation of the 
alluvial surface andshading fr.Dill a thick Shrub canopy may preclude continued successful 
l'opulus angustlfolia reproduction, and the stand may become a Betula occidentalis d(J111inated 
shrubland with a graminoicl. undergr0\\1h (Hansen et al. 1995). 

l\fanagement: Moist soils make this community susceptible tci soil compaction. \Vith heavy 
grazing pressures, the shrubs will be browsed and can be severely reduced. Stands. ofBetula 
occidentalis provide important cover and food for wildlife (Hansen et al. 1995). 

_: Related Types: Rondeau (1995) describes a Populus angustifolia/Betula o,ccidentalis association 
from the North Boulder Creek drainage. Cooper and Cottrell (1990) describe aPopulus 
angustifolia/l'oa pratei1sis association from the Front Range that is nearly icjentical to stands 
described here. Komarkova (1986) describes a similar l'opulus angustifolia/Salix exlgjia-Betula 
occidentalis in tlle Gunnison River Basin of Colorado. Kittel et al. (1994) describe a :ziopulus 
angustifolia/Cornus.sericea.~Betula occident al is Phase, that has a high Betula con1ponent. 
Gerard et al. (1995) describe a Populus.~angu:ftifolia/Prunus virginiana community type that has 
some Betula in the understory but is not a dominant, arid a Befula ocddentalis/Cornus . 
stolonifera community type that has 1-5% cover by Populus angustifolia from the eas.tem slope 
oftlle Big Horii Mo\liltains, \Vyoming. Padgett et al. (1989) describe aPopulus 
angustifolia/Betula occidenta/is collllnunity from Utah that seems nearly identical in species 
composition and variation. Al'opulus angustifolia/Betula occidentalis type described by 
Manning and Padgett (1.995) is very similar, although some stands are mixed wi,tli~Papu!us 
trichocarpa. Similar ]3etula occiqenta/is community types have been described from Utah, 
Montana, and Idaho (Padgett et al. 1989, Hansen et al. 1995, and Youngblood et al. 1985), 
ho\\'ever these Jack a tree dominated overstory. 
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Table 14. Percent Canopy, C::over.qflmp9rtaµt ~peciesjntl)ePopulus a11gustifolia/Betula 
occidentalis Plant Association. See Table 2 for Plot Locations.*= Non-native Species. 

: PlotNo:•(95 ' ) ANI06 ' RR05 · RR09 ' RR12 

·RipariatfCondinon Rank ·. • · · · 'AJB ·AJB ·"c·· ,. B 

'TREES 
Juniperus scopulorum 3 14 

.. Ju11iperus.scop11loru1117"'.seedlings :;!.. . t..l 

Populus a11gustifolia ,, . L ••• 34 ' 75 . I; • 65 

Populus angustifolia-saplings 21 
Populus angustifolia-seedlings 
Pieudotiuga'1i1enziesli · 5· 

3 
Pseudotsuga me1iziesii,-seedli11gs 3 1. 
SHRUBS. 
Acer glab,.um 7 

A/nus incana ssp. tenuifolia 11 59 

Belli/a occidentalis 37 67 36 49 
Rosa froolfsfi 4 7. 1 

·. R~bus deliciosus 2 
Salix bebbiana 18 

-- Sali;c in:oraia .. 13 

Salix erioi:ephala 
Salix scoiilefiana 3 
GRA.1\1INOIDES 
Poa pi·ateniis* 13 1 . 6 5 

FORBS 
Achlllea millefolium var. occidentalis 2 1 
Heracleu11I sphondylium 5' 

Taraxacum IJ!ficinale * 11 1 
Trifolium· repens* '7 2 
Violabdunca 3. 3 
HORSETAILS 
Equisetum arvense 11 
Equise/11111 hyemale r 
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Narrow-leaf cottonwood/Coyote willow (Pop11/11s a11g11stifolia/Salix.Q:ig11a) Plant 
Association 
CNRP :Rank: . .PMS4 
2 Plots--95AM16, 95GK70. 

Reference,R,eaches:Noexcellentexamples of this plant association were located,..but a good 
example can be seen on BLM land along Lower East Gulch, Tl8S; R73:\V, Sec 20, 

General Description and Comments: This is avei:Y. common plant association of young 
seedling and sapling Popu/us angustifolia intermixed with.a dense stand of Salix exigua. It often 
occupies point bars, gravel bars, beaches and low areas thatareflooded annually. In the 
literature, stands with abundant Salix exigua were often included with stands with other shrub 
cover, hence the variety of names in the Related Types section. Because Salix exigua occupies 
the low-water line of a channel, it is easily visible in riparian areas nnd often has the appearance 
of co-dominance \vi th mature Populus angustifolia (or Alnus, or Betula, or whatever) in the back 
ground. Upon closer inspection researchers have found the "baekground" stand is a. separate 
plant association occupying an environment quite different from the point bar.· For this reason, 
most of the literature does not describe the plant association we describe here: a pure seedling, 
sapling, and young tree Populus angzmifolia with Salix exigua, all contained on the immediate 
stream bank or point bar. 

Regional Distribution: The Populus angustifolia!Salix exigua plant association has been 
. reported from Montana, Idaho, \Vyoming, Utah, New Mexico, and Colorado (Hansen et al. 1995, 

--- Yo11ngblood et al. 1985, Johnsto11 l987, Padgett et al. 1989, Durkin et al. 1994, 1995, Kittel and 
Lederer 1993, Kittel et al. 1994). · 

Distribution in Colorado: This type has been reported from the Yampa, White, and Gunnison 
River Basins; and from mountain areas of north eastem Coldrado'(Kittel and Lederer 1993, Kittel 
et al. 1994, Johnston 1987). 

The following characteristics are based 011 plots and obserrations from pans of the lipper 
Arkansas River Basin, Colorado. 

Vegetation: Open to somewhat dense stands of Populus angustifolia (15"61 %) \VJth a nearly 
pure undergrowth of Salix exigua (12-48%) characterize this plant association. The herbaceous 
undergrowth is, generally spurse due to recent flooding disturbance aml coarse substrates and 
includes weedy species such as Poapratensis (0-14%), Agrostis stolonifera (0-19%), Linaria 
vulgaris (0-14%);,arid Trifolium repens (0"38%) (Table 15). 

Ele;vation: 1,920- 2;195 m (6,300-7,190 ft). 

Site Geomorpholcfgy: This plant association occurs on recently flooded point bars, low' terraces, 
and stream benches. It usually is well within the flood"prone area g_f the strearii channel and 
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never occurs more tlian l ~2 in above tlie high-water marK. 0 
Rosgen's Channel Type: This type commonly occupies meandering streamchanne!floodplains 
(C4), and is also found along steeper reaches (B3). ·· · 

'• Soil: Soils are shallow (.,..35 cm deep) sandy loam or sand, and skeletal (40% gravel and T0-20% 
cobbles) over coarse'al!Uvial material. a 
AdjacentRiparian Vegetation: 1Thick stands of Salix exigua shrublands often occur within the 
samereach, !Ind older; more mature Popu/us angustifolia stands; without Sall'c exigua, occur on 
higher terraces of wider reaches. 

Adjacent Upland Vegetation: Pinus edulis and Juniperus monosperma woodlands occtir on 
adjacent rocky valley slopes. 

Successional Trends and Ecological Processes: This is an early"seral plant association that 
represents the establishment of Popu/us angustifolia stands. Larger tree sizes coupled \vith a 
reduction in Salix exigud canopy indicate a transition to late-seral floodplain types, such as 
Populus angustifolia/Alnus incana orP. angustifolia/Cornus sericea. Tiie Populus 
angustifolia/Salix exigua plant association becomes established on freshly deposited allu\.ium. 
Continued flooding and sedimentation coupled with channel migration will allow·the site to 
aggrade, and change the site to a relatively more stable (less frequently flooded) floodplain 
environn;ient which favors the .invasion of new species. Narrow floodplains along less sinuous 

_ -- riv\:rs haye l~ss pronounced, if any, channel migration, and the yegetatioh generally lacks the 
spacial complexity of broader floodplains. Succession and change can be observed up and 
dmvnstream, and through time. 

l\.fanagement: This type has low.herbaceous productivity, providing little forage for livestock. 
Cattle have been kno\vn to heavily browse and even eliminate willows from the area. Periods of 
rest are recommended (Hansen et al. 1995). Salix exigua is an excellent stream bank stabilizer 
that can be planted as stems or wattles for restoration purposes. Cattle will browse young shoots 
in the winter, killing newly planted poles (personal observation by the autl1ors). Thick stands of 
Salix exigua provide excellent thermal and hiding cover for many species of wildlife, and stands 
with addition canopy structure of young Populus angustifolia provide excellent bird habitat 

.R,.elatcd Types: Johi1ston (1987) .describes a Populus angustifolia/Salix exigua-Betulafo11ti11alis 
plant association. Tiiis includes stands where Salix exigua is a clear dominant, but not the only 
shrub present, and includes in this list the following plant association fron1 various sources: 
Populus angustifolia/Salix habitat type, Populus angustifolia/Salix exigua-Salix spp. plant 
association, Populus a11g11stifolia/Salix exigua habitat type, Populus angustifolia/Cornussericea 
plant association. Other types similar to the one described here include Populus 
angustifolia/Salix scoyleriana, (Baker I984)andPopulus angustifolia/Salix exigua (Kittel and 
Leperer 1993 and Kittel et ol. 1994)Jrom westen1 Colorado, and tht}Populus dngustifolia/Salix 
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digua types described from New Mexico's Rio Grande and Pecos River basins (I>~rki.n et al. 
1994, 1995). . 

Table 15. Percent Canopy Cover ofimportant Species in the Populus angustifolii:i/Salix exigua 
.f'.lant A,ssoci;ition. See Table 2 for Plot Loc!ltions. *=:= Non:native Species. 
Plot No: (95__J GK70, Af,110 Al\·108 
Riparian Condition Rank B . D C 
TREES 
Juniperus scopulorum 4 
Popufus acu/1iil1ata 8 

Populus aniustifalia ... • 31 61 ·3) 

Populus angustifolia-saplings .11 

2 ~ 

.J Populus angustifolia-seedlings 
Pseudotsuga menziesii 
Salix ft·a'Zilis 6 

SHRUBS 
Salix exigua 12 ?-_, 48 
GRAJ.'v1INOIDES 
Agrostis stolonifera * 
Bromus inermis* 19 

.--. Carex lamiginosa 5 
Elymus lanceolatus ssp. lanceolatus 8 
Elytrigia repens* 6 

Paa pratensis* 7. 7 
Poas . 13 

FORBS 
Cirsil/111 sp; 1 
Clematis ligusticifolia 1 6 
Heterotheca villosa 2 2 
Linaria vulgaris* 14. 
Medicago lupulina* 3 1 
Taraxacl1111' ofjicinal e * 1 1 
Trifolium repens* 38 

-~· · . . · 
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Narrow-leaf cottonwood/bluestem willow (Populus a11gustifolia/Salix irrorata) .Plant 
Association- Tentative · ·. · · · · ·· · · . . 
CNHP Rank: G3Q/S3Q 
1 Plot-95RR20 

Reference Reaches: No reference reach~s ,\•ere located ·of this plantassociation, howev~r one 
occurrence was observed on BLM lands irl fair to good condition. This site is on \Vllsdn Creek 
abot1t 7. mi. soutJi of the to\\n of Cripple Cr~~k, just clo,vn~~lllll .Qf Vicjor. I!.68, R.70\Y, Seel 4. 
Please respect private lando\\ners rights when acci:ssing this locati.o~. 

Genera!Descriptfo!l and Comments: This plant assoCiatiOri is a ne\v teptativ~ type: It 
represents young, early-seral stands of Populus angustifolia, and may be a southwest or 
southeastern version of the more common Papulusangustifolia/Sa/ix·exigui:z plant association, as 
Salix irrorata begins to replace Salix exigua in.this region of Colbrado. 

. . 
Regional Distributicin: This plant association has been described from the Rio Grande River 
Valley in New Mexico (Durkin et al. i 99)),.and for the first time with this -report, from 
Colorado. · ·· 

Distribution in Colorado: The Populus angustifolia/Salix irrorati:z plant association has only 
been observed along foothill stre_ams of the southern part of the Colorado Front Range.· It is 
likely to occur further south and east along the Arkansas and Purgatory Rivers. 

_ - The following characteristics are based on plots and observati.ons from parts of the upper 
Arkaruas River Basin, Colorado. · 

Vegetation: This and the similar Populus angustifolia/Salix exigua plant association is 
characte.r!zed by a thick, to open stand of Populus angustifolia of all age classes. One stand has 
19% mature trees, 17% saplirigs, and 3% seedlings. Salix irrorata (35%) creates a thick band 
afong the stream edge, intermixed with Salix exigua (16%) and some A/nus incana (5%) at the 
stand edge. The ul1dergro\\1h is sparse due to recent flooding activity (Table i 6): · 

Elevation: 2,220 m (7,280 ft). 

Site Geomorphology: This plant association occupies immediate strean1 banks and esp·ecially 
point bars of meandering rivers. It can also be found along irrigation ditches. It is usually 
located very close to the 11igh water line and often well \\ithin~the annual high-water area of a 
stream. 

Rosgen's Channel Type: The one stand located in the Arkansas River watershed occurs along a 
moderately steep (8.2%) and sinuous stream with a narrow but distinct floodplain (B4). 

Soil: The soil is shallow and skeletal (30-50% cobbles by 13 ·cm d!!pth) sandy clay loams 

82 

B 

g 

a 
a 
0 
B 
a 
0 



n u 

altei:natiiig with loamy san.ds. The water table was at a depth of28 cm on July 16, 1995. 

Adjacent Riparlifn Vegetation: Stands of older Pop~lus angustifolia can occur onhigher 
terraces, and patches of Salix exigua or S. irrorata shrublands may occur up and downs\feam. 

Adjacent Upland Vegetation: Steep south facing canyon slopes typically have Pinl{s edlllis and 
Juniperusmo11osperi11a woodlands. · · 

Successional Trends and Ecologi£aJl;'r9<;.c;§ses.; This is considered an early-seral'plant . 
association and represents the establishment of Populus angustifolia plant associations .. The 
thick co;.,er of Salixill"orata or S. exigualndicate frequent flooding. Thick vegetation on the 
floodplain \Vill decrease flood velocities and cause deposition affine materials, allowing for site 
aggfadation. \Vith continued flooding and sediment deposition, the plant association begins to 
shift to a more mature, floodplain plant association, like the Populus angi1stifolia/Rlius trilobata 
plant associatio~. 

l\fanagement: This plant association can be heaVily browsed by cattle in the winter, reducing the 
number of\Villow stems. This ·can keep the stand in an early-seraf stage, and may cause stream 
erosion instead of deposition. This plant association has low herbaceous productivity due to the 
coarse substrate and frequent flooding disturbance. The dense cO\'er andmulti-layeredt:anopy of 
the Populus angustifolia make excellent wildlife thermal cover and bird habitat (I:!ansen et al. 
1995). 

a .-. Related Types: Durkin et al. (1995) described one plot of this type from the Rio Grande River 
Valley in New Mexico. 
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Table16: Percent Canopy Cover of Important Species in the Populus angustifolia/Safix i1Torata LJ 
Plant Association. See Table 2 for Plot Location. * = No11-native Species. · 
Plot No. (95_.:__j ·~ RR20 

Ripaiiaii condition Rank B 
TREES 

· Populus angustifolia 

Populus angustifolia--saplings 
SHRUBS· 
Alnus ini:ana ssp. tenuifolia 
Salix exigua 
Salix irtofatil 
GRAMINOIDEs' 
Agrostis stolonifera* 
Paa pratensis* 
FORBS 
Ai:hillea millefolium var. occidentalis 
Clematis ligustfcifolia 
Oenothera elata 
Taraxacum offlcinale • 
Thennopsis rhombifolia var. montana 

_,. . Trifoliui11 pratense * 
Trifoliuni repe11S * 
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Unclassified Populus angustifolia Dominated Stands: 

East Gulch (plot 95RR06) is a steep (12%) pool-drop first order stream with several cascades up 
to26 fttall. TI1e stre!lm bed is very rocky' and composed mainlYoflarge boulders from 
landslides and.debris flo\ys. Along its 11atr'0Jv baiiks.Popµ_hd angustifqlfC1 saplings and seedings 
occuiin small groups, providing 10-40% canopy cover at most. Very few sluubs grow among 
the boulders: including Salix eriocephala (5%), S. exigua (I%), and Rubus delicious (3%). Forbs 

.and grasses are very few and scatterea (fable 11) .. the vegetatfon is difficult to place in~·plant 
· associafioti due to its patcliy i:o•/er. Tfmay be placed in the Populus dligustifq/[d/recent alluvial 
bar plant association described by Jones and \Valford (1995), although this type is lalo\\:n from a 
filler sediment point-bar environment oflarger, meandering rivers. The site receives an "A" 
condition ranking, however,.because rhe disturbance is natural.. The condition oftheVegetation 
ancl. strt:am banl<s are expected given !lie amoun~ of f1oqding, debris f1ows, and coHuvial deposits. 

Cripple Creek (piot 95AM16) ls a moderately steep creek in.a narrow canyon confined.by 
canyon \Valls and a roadway. The stream banks contain small patches of Popuhis d11gi1s(ifolia/ 

· /llnus incana (see plot 95RR16), however much of the reach has poor condition Populus 
angustifoliastands with mosrly non-native invasive weeds in the undergrowth(Table 17). In 
addition, the water quality of Cripple Creek is severely degraded by.drainage from n1ine tailings 
upstrean1, an unfortunati! part of our historic heritage. 

Bear Creek (plot 95A1v123), within Bear Creek Regional Park, runs near subdivisions at· 
· Colorado Springs. The creek is dominated by Robinia pseudoacacia (91 %), black lo~ust, 

_- planted by early settlers in the area and used today as a shade tree alcmg city streets. It ~scapes 
cultivation and can establish itself in irrigated areas, such as Bear Creek. The stream is in good 
condition with vigorous plant growth and stable stream banks. Dominance by hon"na.'ti\:e woody 
species precludes this site from classification (Table 17). 

Eightrnile Creek (plot 95~\103) within lower Phantom Canyon has a narrow.riparian strip of 
Populus angusiifolia (65%), Salix amygdaloides (12%), Popzilus deltoides (1 %) and Juniperus 
scopulorum (1 %). The undergrmv1h is nearly devoid of shrubs, and the herbaceous grovv1h is 
entirely replaced by Poa protensis (36%) (Table 17). This stand could be placed in the Populus 
angustifolia/Poa pratensis anthropomorphic plant association, as described by Bourgeron and 
:Eng~lking (19Q4), Jo11es and Walford (1995), Padgett et qi. (1989), and Cooper and Cottrell 
(1990). A dirt road rufis along the creek, constricting it in places. Closure of this road would 
allow riparian recovery and further floodplain development. . 

Monument Creek (plot 95A~!25) is dominated by a mosaic of Populus angustifo/ia/Salix ji·agilis 
on the floodplain and terraces, and thick shrub communities on the immediate stream banks. In 
this stand, the non-native tree, Salixji·agilis (crack willow); is dominant (38%),and intermixes 
with Populus angustifolia (12%). The shrub undergrow1h is fairly thick, with Salix exigua 
(15%), S. monlico/a (17%), and Symphoricarpos occidentalis (14%). This stand may be 
transitional between the early-seral thick shrub (So/ix exigua) and s;:ipling Populus angustifolia 
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stands to the older P. angustifalial Sy117phoricarpos occidental(s plantiassociation. The 
herbaceous undergro\vth is dominated by non-native invasive weeds (Table 17). 

Tab.le 17 ... Percent Canopy Coyer of Important Species in Unclassified Popµlus angustifolia 
D~minated Stands, See Table.:f. for Plot Locatio~.~. ~ 71\fon,native Species. · · 
Plot No. (95.L._) RR06 AM16 AM23 AM03 Ai\125 
Occurtence Rank 1 A C D B · B 
mE·s·· 

· Jw1iperuS scopulorii11i . i 1 

RiliuSponderdsa 
Populus.acuminata. .10 ,''"\ 

65 . .. i 21 Populus angustifolia. 30. 76. . ... 42 .. 
Populus angustifolia--saplings 15 10 

Popu!uS dngustifalia--seedlings 2 3 

Pdplizus de1tdides 5 1 
Robinia psew:foacacia* 91 

Salix amyadaloides 12 
Salix fi·agilis* 38 i 

SHRUBS 
Acer glabrum 6 

Alnus ini:ana 4 
Physoca1pus monagynus 
Ptelea tri/oliata 2. 

15 
•• i 

Salix exigua 
Salix eriacephala 5 1 

· Salix mdnticala ' 17 
Sy1i1phoricarpos occidentalis 14 

Bromus inermis* 3 13 . 

Elytrlgia re pens* 10 

Paa pratelisis* 6 6. 9 36 17 
FORBS 
Solidago canadensis 15 7 
HORSETAILS 
Eguiset11m arvense . 33 . 10 1 
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Populus x acuniin~ta Alliance 

No pfont a"ssociations were found in this alliance in the lower So~th :Platte or th~ upper 
Arkansas River basins. However, three stands sampled along streams in.tlie transition zone 
between the plaills and the mountains are dominated by 3. miXfilre of Pbjfiiliis X acW11iliata, 
Populus angustifolia andPopulus deltoides (fable 18): \Vhile itis difficult tojustify a plant 
association based on a crossed species, the presence of Populus x acu111inata fa indicative of 
the foothill-transition area, which has been documented to contain tliiique:nafural colllrimnities 
and rare animal species; such as thePreble's jumping mouse ('Zapus]1Udsqnius preblei; Com 
et al. 19~5). These areas are briefly descrioed below. 

Along West Kiowa Creek (plof95GK09) within the lower South Pfahe watersheci a.t 2,040 m 
(6,760 ft) iii elevation a1atge stahd of young pole-sized ( -12 cm dia.) Populus xacwninata 
occurs (58%canopycover). This stand has a diverseunderstory of Salix lutea (12%), S. 
exigua (18%), S, monticola (4%), and Symplzoricarpos occidentalis (43). The herbaceous 
undergro\v1h is mesic .and .. was under flood waters. at the time of.sampling. Poci. pratensis is 
abundant (563), but native gra!lligoids, such as Carex lam1gi11osa (10%) C, nebrascensis (1 %), - - " - ,,_ 

Juncus balticus(16%), andEleocharispalustris (1%) (Table 18), are also present. The 
abundance of Poa pratensis and Juncus balticus suggests heavy grazing by horses .or cattle. 

Within the Arkansas River watershed, Eightmile Creek in Lower Phantom Canyon, (plot 
95AM01) 1,820 m (5,963 ft) in elevation, contains a long narrow riparian area dominated by 
Popu/us x ac_uminata (453) and Populus angustifolia (103) with a scattering of Salix 

--- amygdaloides (13). The understory of shrubs.is open ( <53) with Rlzus trilobata·('3 %) and 
Rubus deliciosus (13). \Veedy undergrowth characterizes the herbaceous layer, with Bromus 
tectorum (12 3) and Paa pratensis (3 3) (Table 18). Eightmile Creek is a narrow ,.sinuous 
stream with a BLM scenic by-way running alongside it in the canyon bottom. 

Cripple Creek (plot95RR16), at 2;190 m (7,200 ft) in elevation, downstream of the historic 
mining town, has a narrow fragmented riparian area of Populus acuminata (573); Populus 
angustifolia (13), andA/nus incana(263). The undergrowth is sparse (Table 18). ·Cripple 
Creek is steep and narrow tilr011gh this section and is classified as a Rosgen Channel Type A2. 
The wa.ter quality is poor due to acid mine drainage upstream. 
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Table 18. Percent Canopy Cover fo~ Important Specic;s in the Populus x acwninata Alliance. 
See Table 2 for Plot Locations. * = Non-native Species. 

Plot No.'(95-2.._) 
Occurrence Rarik 

.TREES 
J'opulus·acuminaia~-saplings 
. Populus acuminata~-seedllngs . 
. Populus acuminata . 
Populus angustifolia 
Pseudotsuga menziesii 

·SHRUBS 

Alnus incana ssp. tenuifolia 
Rl1us trUobata var. trilobata 

· So/ix exigua 
Salix lutea 
Sali.'c monticola 
Sympltoricarpos occidentdlis 
Symphorica1pas rotundifolius 
GRAMINOIDES 
Bromus inermis* 

.--. Bro11111s tectorum* 
Cdrex la11ugi11osa 
Junclis balticus var: montanus 
Poa pratensis* 
Poa sp. 

. FORBS 

Artemisia ludoviciqna . 
Eriogonum sp. 
Heterotheca villosa 
Maianthemum ste!latum 
Osmorhiza depauperata 
Rumex crispus* 
Scrophularia lanceolata 
Taraxacum officinale* 

AMOl 
B 

2 
. 45 .. 

10 

.2 

1 

3 
11 

4 

.2 

1 
2 

3 

1 

88 

RR16 
c 

12 

57 •. 

) '. 

1 

26 .. 

1 

1 

GK09 
c 

58 

18 

.13 

4 
4 

4 

16 

56 

1 

1 
3 
1 

0 

B 
B 
0 
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Pilpulus deltoides spp. 111011i/ifern Alliance 

Plain~ co\fonwood/smooth bro me (Populus deltoides spp. 111011ilifera/Bro11111s i11er111is) Plant 
Association · 1 

· • • • • • , • 
1 

CNHP Rank: not ranked (anthropogenic disturbance-induced type) 
3 Plots~~~5LSCJ9, 96LSIO~ 95GK17. 

Reference Reaches: NIA: 

General Description and Comments: The Populziideltoides/Brol1i11s iner)nis plant association 
is a grazing-induced type ofrlparlan \voodland \vitfra closed to open canopy of large pliiins 
cottonwood trees (Populus deltoides). There is little to no shrub understory canopy, arid a near 
mono-typic carpet of smooth brome (Bromus inermis). The native undergrow1h has been . 
completely replaced by introduced hay-meadow grasses.· 

Regional Distribution: This plant association is a common disturbance-induced type reported to 
occur throughout the western edge of the Great Plains (ivlidwest Heritage Task Force 1994, 
Hansen eta!. 1995, Jones and \Val ford 1995)> . · · · · 

Distribution in Colorado: Several stands occur along perennial streams and rivers'orthe eastern 
foothills and plains (Cooper and Cottrell 1990, Bourgeron and Engelking 1994) ... 

I. 

The following characteristics are based on plots and observationsji·om the lower South Platte 
__ River Basin, Colorado. 

Vegetation: This plant association is characterized by a dominance of non-native hay-meadow 
grasses, namely Bromus inermis (19-52%), under a canopy of widely spaced to nearly closed 
Populus deltoides (30-80%). Few other species are present; shrubs are sparse, and forbs are 
insignificant. \\'11en other shrubs and forbs are present in some abundance(> 10%), the stand may 
be a degraded occurrence of a different Populus deltoides plant association (Table 19). 

Elevation: 1,650-2,075 m (5,435-6820 ft). 

Site Geomorphology: This plant association occupi~s broad alluvial floodplains and upper 
terraces of meandering streams. 

Rosgen's Channel Type: This association occurs on narrow to broad meandering streams as 
well as ephemeral washes (C4, G4). 

Soil: The soils of this plant association-are deep, pale in color, and have mostly sandy loam to 
silty clay textures, alternating with slightly coarser sands. No coarse fragments were observed. 

Adjacent Riparian Vegetation: TI1is plant association occurs witlJ:.thin bands of Salix exigua 
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along the immediate ~tream channel. Usually this is th.e only plant association in the riparian 
corridor. 

' t' " '' j ; ' ' -: ~- - ' / \' - -- ' ' ; ' -, ' : " _) ' - ' '-

Adjacent Upland Vegetation: Uplands are generally open range lands or agric1:11t~ .. fi~l1i5. 

Successional and Ecologii:al Pro,cesses: This plant associ~tion ts an eru;ly .seral type. Tl1e 
cottonwoods will not reproduce without significant flooding and sediment deposition. Populus 
deltoides lives for I 00-150 years. The site will eventually become a Bromus inermis iµeadow. 
The undergrowth of this association is a product of altered hydrology (usually a lowered water 
table) c9mbined ~vith i;eason-long livestock grazing. With griizing pressure native grasse$ lose 
their comp,etitive advant1ge ip. the presence ofJ3romus (17ermif and drop out entirely from the 
area. 

Managem~nt; Unless the area has bf!e~,se~ded with Brom11s inermis orpth~r hay-meadow 
grasses, changing the grazing regime to winter-only, short-duration, or rotation, may allow native 
grasst;s, forbs and shrubs to return, 

Related Types: Identical types have bee~ describedfroD1 \Vyomi~g, :t;-rebraska, Kapsas, 
Oklahoma, and Colorado (Hansen et o/ 1991, Jones 1995,.Padgett et al. 1989, Bourgeron and 
Engelking 1994, .lviidwest Heritage Task Force 1994, c;ooper and,Cottrell 1990) .. 
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Table 19: PercentCanopy Cover for Important Species in the Populus deltoides/JJ/'oi11us inermis 
Plant Association. See Table 1 for Plot Locations. * =Non-native Speci~s. · . · 
Plot Numbers (95__J . LS09 LSlO Q.Kl2 
Occurrence Rank b/C · C D · . 

TREES 
Populuf delloides spp. 111011i!ifera~-niature trees 
Populus x acuminatli-~mature trees• · ·• 
Salix amygda/oides--mature trees 

SHRtJBS .· 

Salix lucida ssp. caudata ... 
Symphoricarpos occidentalis 
GRAMINOIEJES 
13ran1uS i1ierhiis*. 
Paa pratensis* 
FORBS 
Ambrosia dumosa 
Artemisia ludovicicma 
Glyc}?·1'hiza lepidota 
lpomopsis sp. 

.--_ i\1edicago lupulina 
Ji,fedicago satfra* 

. ,\felilotusofjidnalis* 
Rudbeckia lacinata var. amp/a 
Taraxacum officinale * 
Trifolium re pens* 
Urtica dioica ssp. gracilis 
· Verbascum 1h(Jpsus · 

HORSETAILS 
Equisetum arvense 
Equisetum laevigatum 
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19 
11 13 1 
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25 
2 

:42 19 52 

43 37 26 

2 2 

2 4 

2 
2 1 
2 1 
2 7 

2 
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16 2 2 
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P. Jains cottonwood/wooly sedge (Populus de/toides spp. 111011flifera/Carexla1111gi11osa) Plant 
., ' ., ·' \ 'J ,-, ' '·" '• ' ' ' -- ' ' ' - ' ' ' 

Association . . . 
CNHP Rank: G12/S1Si · • ·· 
4 Plots-- 95LS40, 9'5LS45, 95GK42, 95GK55. 

Reference Re.ache~; Small P9£Jie.ts of this u11usµ.i1Ltype occ!lOYi!hin a 111osajc; Q.f 9.tller 
cottonwood dominated commUnities along the South Platte Ri:Ver on D.O\Vland. Good:examples 
can be seen on the Tamarack R:iini:Iistate \Vil<liif'e Area, :r16N: RSO\V, $ef!.27. . . . .. 

General Description and Comments: ThePopulus deltoides/C~rex lanugi11osaplai;it .; 
association is an open to·closed-canopy woodland: of large plains cottonwood (PojJitliiS · 
deltoides) trees occllrrlnginswales and other depressions.on the.floodplain, \\'ith'.a dense layer of 
0.5-1 m tall. wooly seagc: (<:;.are~ lanugi1.u1sa)coyerir1g the gro1lIJ<:f. a 
Regional Distribution: this iissocfatlon has been observed as part of the riparian mosaic of the 
North Platte River near Scottsl:m.lft: NeorasRa (NebrasRa Heritage Program Eco!Clgist, personal 0 
communication). It. may occur in similar habitats in Kansas, but it is not been inve11toried. 

Distribution in Colorado: This.association is only.Kno\vn from the floodplain of the lower 
South Platte River from Greeley to Julesburg (this report). 

The following characteristics are based oiiplots and observations ];:0111 the !01re1'S;auth Platte 
River Basin, Colorado. 

Vegetation: This plant association is char~cterized by a nearly closed canopy ofn1ature Populus 
deltoides trees (51-86%) \\ith a near pure undergrowth of Carex lanuginosa (14-76%). \Vhen in 
degraded colldition non-native grasses may have abundm1t cover. Fe\V 0th.er hf!JlJaceous species 
are present (Table 20) . 

Elevation: l,150-1,415 m: (3,765-4,630 ft). 

Site Geomorphology: This plant association is found in low-lyirig swales and overflow chaiU1els 
that are slightly k~s~ well drained than Spartina dominated areas. It occurs in small.patches. 
easily overlooRed but can form long p\ffidS in the bottoms of overflmy troughs. · 

Rosgen's Channel Type: Broaa braided channels (DS). 

Soil: The soils of this plant association are heavier than the Populus deltoides-(Sa!ix 
amygdaloides)/Spartina pectinata type. Clay is the predominate texture with signs of mottling 
often present. 

Adjacent Riparian Vegetation: Populus deltoides-(Salix amygdaloides)/Spartina pectinata 
often occurs on adjacent areas of the same swale or overflow chann!!l. Older stands of Populus . _,,,_.; 
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deltoides occur ()!l higher ridges. 

Adjacent Upland Vegetation: Adjac~nt non-riparian communities borderhig the South Platte 
River are sand-Sa,lix geyeriana rolling hills, native mixedJ;hort·grass prairies, imd agricultural 
fields. 

Sui:cessional and Ecological Processes: I:ittle is kl1o\Vri aoout this plant iissociation. It occurs 
in identical habitats as the Spartin a dominated areas, exceptfor the heavier soil t;,xti.u'es. 'This 
association appears to be a product of over-bank flooding that deposits very fine clays1and silts. 

l\{l!nagenient: Carp: la1111gi11osa can.sprout from long rhizomes and is palatable to livestock 
(Hermann 1970). Its presence in.abundance may indic~te a lack of heavy grazing by livestock. 

Related Types: This.plant a5s6eiatfo!l is new to the literatUre, however, it has J?een obser;ved by 
Wyoming and Nebraska Heritage Ecologists (personalco111111u11icatio11). 

93 



Table 20. Percent Canopy Cover for Important Species in the POJ?Zflr,1§ feltoideflc;arex 
lanu°ginosa Plant Association. See Table 1 for Plot Locations. * == Non~native Species. 
PlotNumber (95_) i,-LS40; LD45 GK42 GKS~ 

Occurrence Rank. . 1 A/B C B . , , ·· CID 
TREES 
Acer negundo--rnature trees 

. .l'opulus deitolde~ spp. • 1H(}1iifffera-"rnature trees 
· Populus deltoides spp. 11io11ilffe1:a-:-saplings · 

Populzis deltoides spp. monilifera--s~edliilgs 
Salix amygdaloides.,-rnature.trees' 
Ul11ius pumila* 
SHRUBS 
vitlsripafia 
GRAMINOIDES 
Care."C lanuginosa 
Elymus lanceolatus 
Phalaris arundinacea* 
Scirpus pu11ge11s 

. Spartina pecti11ata 
FORBS 

_-- Apocynum ai1drosaemifolium 
Cirsium arvense * 
GlyC}17'rhiza /epidota 
Plantago major 
Polygonum pensylvanicum 
Veronica sp. 

94 

76 

2 

69 

1 

2 
3 

1 
86 59 

51 

1 

4 

1 

3 

52 76 14 
42 3 

5 
2 

2 2 1 
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4 2 

1 

0 
a 

0 
a 

u 

g 

0 

B 
a 



0 

n u 

·Plains cotton\,·ood/s,'ritch grass (Populcis delloides spp. 111011ilifera/Pa11icum virgatum) Plant 
Association · 

•· CNHP Rank: GlG2/Sl 
s Plots'-9SLS2S, 9SGK2s; 9SGK26, 9SGK.30,9SGK.3L 

Reference Reaches: The only.kno\•n occurrence in Colorado.is along the Arikaree River, Yuma 
· County (specific location withheld in respect of landowner privacy). 

General Description and Comments: This is a mature plains cottonwood (Populus deltoides) 
woodland with close to widely spaced trees and little to no shrub canopy. The undergrowth is a 
thick prairie of several tallcgrass species. · · · •' 

Regional Distribution: This plant association is knovm from the North Platte River in eastern 
\Vyoming, south to the·Republican River Basin in eastern Colorado (Jones and Walford ·1995, 
Colorado Natural Heritage Program Database, 1994). Historically, the range may have included 
western Nebraska, Kansas, and Oklahorna. 

Distribution in Colorado: This association is known only from the Arikaree River in north­
eastern Colorado (Colorado Natural Heritage Program Database, 1994). 

The following characterisrics are based on plots and obserw1tio11s ji'om k1101rn occ.urre1ices 
along the ANkaree Ril'e1•, Colorado . 

. - Vegetation: This plant association is characterized by scattered Populus deltoides (14-76"/o), 
- either as individuals or small and large stands. Salix amygdaloides is always present (l-87%), 

although it can be widelyspaced, and iif some stands it is outnumbered by cottonwoods 50: 1. 
The most distinguishing feature, however, is the lush undergrov .. 1h of Panicum virgatam (2-
47%). Other graminoides present may intlude Carex lanuginosa (0-34%), C. i1ebrdscensis (0-
12%), and Spartinapectinata (0-18%) (Table 21). Schizachyrium scoparium is repo11ed to occur 
in drier stands and Bouteloua cunipendula in drier stands in Colorado near the Nebraska and 
Kansas border and in Wyoming. Kansas and Nebraska ecologists report that Schizachyrium 
scoparfunz. is more common Within this plant association further east (Steve Kettler, personnel 
communication). 

Elevation: 1,030-1,200 m (3,370-3,925 ft). 

Site Geomorphology: This plant association occurs on low floodplain ridges, slightly elevated 
point bars, and along stream banks. 

Rosgen's Channel Type: Jhis association occurs along strongly meandering rivers with 
moderate to low gradients (C6). Channel substrates range fonn heavy clays to sandy banks. In 
\Vyoming this association occurs on sandy river banks. 
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. Soil:. Soil textures of this ·association range from fine sandy loams to silty clay. The soils are 
deep {80 cm+) and stratified by depositional layers. One profile had mottling from 21 to 89 cm 
depth. pH. is high at 8. The soil with the heaviest texture (silt clay to 83 cm).had the highest 
Spartina pectinata cover (25%), although other stands bad sandy clay loams and silt loams. 

Adjacent Riparian Yegetatibn: Other riparian types within the floodplain mosaic are Salix 
exigua stands, patches of nearly pure Sa/ix mnygcfalofdes, and.Scirpus wetlands. Open.meadows 
of the tall-grass prairie species (Panicum virgatum and Sorghastrum nutans) also occur on the 
• floodplain. 

Adjacent Upland Vegetation: Uplands consist of short iirass prairies, dominated by Bouteloua 
gracilis and Buchloe dacty/oides, and sandsage prairies (Daley 1972). 

Succession11I.and :E;cological.!'lrocesses: This plant association occurs at the tra11sition of short 
grass and sandsage prairie .and more mesic riparian areas dominated by mixed tall.and short grass 
prairie species. The moist environment of the Arikaree River floodplain supports a tall~grass 
prairie on the floodplain surface. The tall-grass prairie species are likely to remain if periodic 
fire is allowed ~o oi:cur (Nel:Jraska Heritage ecologi5t,perso11al communication),and the current 
management of \llinter-only grazing is lllaintained .. Other sites in northeastern Colorado that 
experience season-long grazing have sho\\U a strong reduction in the native tall-grass species 
(personal.observation.and plot 95GK31). Thehydrology ofthe Arikaree.Riverin_nortl1eastem 
Colorado is driven by summer thunderstom1s, and flooding events are·episodic. The current 
cohort of cottonwoods dates back to the l 930's from a huge flood. Landowners note that there 

_. were vefy few trees· prior to 1935_ flood, and that they hay tile ric_h floodplain meadows.It is 
- likely that tl1e current cottonwood groves may reach 11iaturity 11nd die before another regenerating 

storm event occurs.given the cyclical nature of this disturbance driven ecosystem. 

l\fanagement: \Vinter-only grazing by livestock works .very well- in.maintaining the native tall­
grass species yigor. 

Related Types: An identical type has been described from one location in \Vyoming (Jones 
1995). Originally described from Colorado by Kettler (Colorado Natural Heritage Program 
Database, 1994). 
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Table 21..PercentCanopy Cover for Important Sp~cies in the Popu(us deltoides/Panicum 
virgatum Plant Association. See Table 1 for Plot Locations. * =Non-native Species. 
PlotNumber(95____) LS25 GK25 GK26 (}K30 G:K31 

Occurrence Rank A A B B c 
TREES 
Elaeaz.nus anSE.st@lia* 2 

PaE.ulus delta ides SEE· manilifera~~mature • 14 32 .76 40 64 

Salix amyz.daloides--mature 69 31. 87 37 . .48 
Salix amyz.dalaides--seedlings . 1 .. 
SHRUBS and VINES 
Taxicadendra111ydberz.ii 5 1 7 ·6 

; 

2 a GRAMINOIDES 
Agrastis stalonifera"' 23 
Bramus japanicus " 8 1 .J 

Carex lanuginasa . 11 34 

a Care.• 11iicrapterii 1 
Carex nebrascensis 12 
Carex sp. 1 40 5' 

Eleacharls palustris 11 1 "" .).) '; 

Elymus lancealatus SSE· lancealatus 1 19 10 
. -· Leersia a1y:taides* • 10 

Panicwi1,virgatu111 33 22 47 41 2· 

D Paa palustris 8 2 
Paa E.ratensis* " 43 29 1 '. .J 

g Scire.us americanus 18 1 
ScitE.US microcarpus ' ;'_-,' .22 
Spartina pectinata 4 7 18 6 25 
Unknmyn graminoid " 5 12 3 .J 

FORBS 
Gljteyfrlitzii lepidata 2 1 10 
Taraxacum afficinale* 1 1 2 
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Plains cottomvoiid/choke cherry (Popullls deltoides spp. 111011flifera/Pru11us virgi11ia'11a) Plant 
Association · · · · · 

CNHP Rank: G3Q/S2Q 
3 Plots--95LS16,.95GK16, 95GK17. 

Reference Reaches: No reference reaches Were located in the study ·are·a; 

General Description and Comments: This is ahlature plains.cotfonwood (Populus deltoides) 
association with large, \videly spaced trees and a closed to open canopy. Open grassy areas 
dptted with small but thick pockets of shrubs characterize the understory, 

Regional Distribution: Similar communities (see above) have been reported from Montana 
(Fransen et al. 1988} and nonheastem Colorado (Cooper and Cotttell 1990, Knopf 1985). 

Distribution in Colorado: This association is only known from. northeastern Colorado (Cooper 
and Cotttell 1990, Knopf 1985). 

The following characteristics are based on plots and obser.-ations Ji-om the lower South Platte 
River Basin, Colorado. 

Vegetation: This plant association is characterized by an open canopy of tall, matµre Populus 
de/to ides (19-77%). The shrub understory occurs in clumps that are about 5 feet tall and 10 to 25 

0 
D 

D 
0 
a 

feet Jong with Prunus virginiana 27-36%, Ce/tis laevigata 0-11 %, and Syhiphoricarpos n ... 
___ occidentalis 4-44%. The Symphoricarpos occurs under the other shrubs. The shrub patches are U 

interspersed with meadow of mostly non-native grasses, such as Brom us inermis (3-26%), 
Elytrigia iniermedia (0-23%), and Elymus canaaensis (0-53%) (Tab!e 22). 

Elevation: 1,700 m (5,600 ft) 

Site Geomorphology: This plant association o.c.curs on Jlpper terraces and.elevated stream 
banks. \Ve found this type only once, along the Plum Creek, on a terrace that ranged from: 1. 75 
to 3.75 meters above the channel. · · - -

Rosgcn's Channel Type: Plum creek is a narrow, braided channel with shifting islan.ds and 
point bars (D5). · · · · 

Soil: The soil is deep (70-80+ cm) loamy sands with alternating layers of coarse sands and silty 
clays with high organic content. 

Adjacent Riparian Vegetation: Open stands-of Populus deltoides/Bromus inermis and the 
introduced crack-willow, Salix ji·agilis, also occupy the upper terraces. Within the riparian 
mosaic closer to the stream are stands of Salix exigua, and open dry meadows of Pascopyrum 
smithii, Dactyl is glomerata, and other introduced grasses. 
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Adjacent Upland Veget)ltion:. Surrounding uplands consist of rolling hills of Quercus gambelii 
shrublands and open.dry grilsslands. • · 

Successional and Ecological Processes: Other plant associations reported from Mp11tana, 
Fraxinus pemisyfrai1iti/Pru11us virginiana and Acer negundo/Prunus virf:iniana, indicate. that the 
Populus deltoides/Prunus virginiana may bea southern exiension of this association with 
Populus delta ides replacing the overstory tree species. The large tree size arid' elevated position 
above the current stre!iJll chfil11lel indicate this is .Ii l11te-seral association. Tue area appears 
historically disturbed, and the presence of Salixji·agilis confirms the area was once a homestead 
(Dupont plant-manager, personal communication). Prunus may have.been pjanted at that time, 
and the terraces graded and plantedfor hay. 

l\fanagement: Thick stands of Prunus virginiana may preclude use by livestock (Hansen et al. 
1989). Open stands may provide grazing opportunities, however season-long grazing increases 
the abundance and vigor of noncnative grasses and, with excessive brO\vsing, may reduce shrub 
densities. 

Related Types: Knopf(l985) studied riparian bird populations within the PI.atte River 
watershed, and reported a riparian area near Livem10re with Populus sargentii (=P. deltoides ssp. 
monilifera), scatteredwillows, and Przmus virginiana. Hansen et al. (1988) report that the 
Przmus virginiana dominance type can occur as an understory layer within stands .of Pbpulus 
deltoides. Cooper and Cottrell (1990)reported a Populus deltoides/Bromopsis inermis:-pJant 
association that has two stands with 5 and 20% cover of Prunus virginiana. 
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Table 22; Percent Canopy Cover for Important Species in the Popu/us deltoides/Erunus 

0 virginiana Plant Association. See Table 1 for Plot Locations. "' :=Non-native Species. 
Plot Number (95 __J LS16 GK16 GK17 
Occurrence Rank · B/C .B .. B/C 
TREES 
Pop_ulus.delto.itles SJ'.lE·· monili/era--matilre 76 17 19 

Pop_u/us deltoicies SEE· mo11ilifera --saElings 2 
PoE.ulus x acuminata--tree 70 
Salix amyg_daloides--matu'ie trees· 1 0 
Salixfi·ag_ilis"' 6 53 
SHRUBS a Ce/tis laevigpta var, reticuiata 11 . 

Parthenocissus,quinq_uefolia 1 3 2 a Prunus americana 7 1 
Prunus virginiana 27 29 36 
Rhus trilobatdvar. trilobata i 1 a 
Ribes aureuni 1 
Ribes cereum 1 a Rosa woodsii 18 
SymP.horicarpos occidentalis 13 44 4 

0 -~ GRAi'vflNOiDES 
. 

Bromus inermis"' 12 26 
, 
.) 

Carex lanug_inosa 8 a 
Elymus canadensis 16 
Elytrigia intermedia 53 Q 
Pascoyrum smirhii 23 
Paa E.ratensis* 3 10 a FORBS 
Cyno?I_lossum officinale * 8 21 13 
Galium trijlorum 2 19 a 
Glycyrrhiza lepidota 2 

0 
a 

100 
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Plains cottonwood/sno\,·berry (Populus deltiJides spp. 111011ilifera/Sy111p/ioricarpos 
occidentalis) Plant Association 
CNHP Rank: G2G3/ S2 
12 Plots-~9)LS29, 95LS30; 95t.S35, 95LS36, 95LS39, 95LS43, 95LS44, 95GK38, 95GK39, 
95GK49, 95GK53, 95GK5S . 

. Reference Reachcs:.Several large stands· ofth.is,association can be observed on the floodplain of 
the South Platte River between Sterling and Julesburg, on DO\V land. 

General Description and Comments: This is a mature plains cottonwood (Populus deltoides) 
association with \videly-spaced large trees arid !Ow stature (0.5-1 m) thickets of Symphoricarpos. 
Open areas of dry weedy grasses occur between the shrubs, and dips and swales of the floodplain 
may hold other, wetter plant associations such as stands of coyote willow (Salix exigua) or wooly 
sedge (Corex lanugihosa). 

Regional Distribution: This plant\ai;~ociation is known from the western edge of the Great 
Plains, in eastern Montaila, Wyo.ming, and Colorado (Hansen et al. 1989, Jones 1995, Knopf 
1985, Johnston 1987). 

Distribution in.Colorado: In Colorado, it is only found along the South Platte River-floodplain 
(Christy 1973 and this report). 

The following characteristics are based on plot!; and obserrnlions ji-o111 the scope of this studJ; 
.- the !airer Sozith Platfe.Rfrer Basin, Colo/·ado. 

Vegetation: This plant association has widely spaced large mature trees of Populus del!oldes, 
(31-89%) with an occasional Salix amygdaloides (0-14%). The ground cover is relatively open, 
and the low shrub cover is almost entirely Symphoricarpos occidenla!is (3-66%). The· 
herbaceous cover is low and scattered (Table 23). ?-.fany weeds and non-natives can be present 
due to the open and relatively dry nature of this type. 

Elevation: 1,085- 1,280 m (3,555-4,210 ft). 

Site Geomorpho.logy: This plant association occupies elevated ridges and flat areas of the 
floodplain that are well drained and slightly higher tliath1ost of the other surfaces. These sites 
also tend to be funher from the main chaimel: However, due to the anastomosing character of 
the S. Platte, this vegetation type can occur close to the active channel but is always on an 
elevated surface. 

Rosgen's Channel Type: Broad, braided channels (D5). 

Soil: Soils of this plant association show the most development of all t11e floodplain vegetation 
ty11es. Typically the profile is highly stratified, but with distinct soil development (B) layers. 
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Most of the area has fresh sediment on the surface (from the.1995 flood). Five of the sampled pit 
profiles had mottling at a depth of 30-40 cm. Three had mot\ling at the;surface{2~25 cm) 0 
associated with this year's flooding. Textures ranged from silty clays to loan1 sands. While all 
soils sampled had many layers and various textures, all had thin clay lens, indicating that floods 

01 

... 

often reach heights abO\·e the active channel. 

Adjacent Riparian Vegetation: Adjacent overflow channels have Sq/ix exigua/mesic graminoid 
stands or open meadows of Spartina pectinata. • 

Adjacent Upland Vegetation: Adjacent IJOn-ripariaJ1.communities bordering the South Platte 
River are sand-Salix geyeriana rolling hills, native mixed short-grass prairies, or agricultural 
fielc;ls. . . 

Successional and Ecological Processes: This plant association appears to be one of the last 
stages of the cottonwood dominance on the S. Platte floodplain. The trees are.large and \\idely 
spaced. As they topple and die Symphoricarpos pccidentalis becomes the remaining dominant 
woody species. This late-seral plant association is located on the highest surfaces within the 
floodplain. Its lateral position varies greatly. Presumably as islands throughout the wide braided 
channel become more stable and vegetated, thereby aggregating more sediments and 
experiencing fewer floods, succession advances to this late stage. 

l\fanagement: Symphoricarpos occidentalis occurs on the floodplain of the South Platte River 
under a light to no grazing management regime. In \Vyo. ming it has been noted.that . . 

.- Sympharicarpas becomes abundant in ungrazed areas (Thilenius and Bro\\TI 1990, as cited in 
Jones 1995). In Montana, however, Sympharicarpos understories are thought to be grazing 
induced phases of wetter riparian woodland community types (Hansen·et al. 1991 ). 

Related Types: This association appears to be identical to types described in }.fontana and 
Wyoming under. the same.name (Hansen et al.1989, and Jones 1995, respectively). Knopf 
(1985) reported a similar combination of Papulus deltaides, Sympharicarpas accidentalis and 
Sah:-c exigua along the South Platte River in the vic.inity of our study plots. Johnston (1987) 
reports a Papulus sargentii (=P. de/taides ssp. mqnilifera) /Symphoricarpas accidentalis-Leymus 
cinereus plant association from Thunder Basin National Grassland in eastern Wyoming, central 
Montana, south centr<il South Dakota, and south-western North Dakota. HoweYer, this 
association has a very diverse woody overstory and a dominance of Leymus cinereus in the 
undergrow1h, unlike the stands on the South Platte River. 
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Table 23~ Percent Canopy Cover for Important Species in the Populus deltoides/ · 
Symphoricarpos occidentalis Plant Association. See Table 1 for Plot Locations.*= Non-native 
Species. 
Plot Number (95 _) . LS29 LS30 LS35 LS36 LS39 LS43 LS44 GK38 GK39 'GK49 GK53 GK58 

Occurrence Rank B.'C B B B A B c B B c D B/C 

0 
TREES 
Fraxinus pennsylvanica-trees 16 8 8 11 
Papulus qeltoides .spp •. "" 52 30 47 ,19 31 70 58 34 54 89 81 .:l.:l 

monilifera--trees •. 
Salb: amygdalaides--trees 1 . .1 14 10 

a SHRUBS and VINES 
Rosa woodsff · 3 7 1 1 1 
Salb: e.Tigua 4 7 8 16 1 1 

a Sympharicarpas accidentalis 15 8 12 "? ?" 28 66 32 49 40 " 22 _,_ _ _, 
.:l 

Viris riparia 2 35 4 6 
GRAl\!JNOIDES 
Carex bre,,iar ?-_) 6 I I 1 2 
Cyperus srrigvsis 22 2 
Elymus lanceolarus 1 2 38 2 12 1 " 38 .:l.:l 

Pa11icu111 sp. 1 1 r _) 5 

0 Pascapyrum smirhii 16 1 " " 11 8 20 .:l .:l 

Paa pratensis* 5 I 12 26 1 37 15 21 

a FORBS 
Cirsium 01Te11se * 12 12 1 9 1 
Glyc;~·rhiza lepidora " 1 1 

. 
. 9 .:l 

0 

... 

103 



0 
Plains cottonwood-(Peach-leaved willow)/Coyo,te willo~v (Populus deltoides'spp. 111011ilifera- O'i , 

(Salix amygdaloides}!Salix exigua) Plant Association 
Cl\'HP Rank: G3/S3 
9 Pl6ls--95LS06, 95LS11, 95LSJ1, 95LS41, 95LS42, 95GK07, 95GK43,95GK50, 95GK52 

Reference Reaches: Several excellent examples oflliis association be seen on DO\V fa.ild on the 
S,outh Platte River, bet\:·een Sterling and Julesburg. 0 
General Description and Comments: This is an early sefal association that has a mix of sapling 
and pole sized plains cottonwood (Populus deltoides) and peached-leaved \villow (Salix 
amygdaloides) intern1ixed \\ith multiple stems of coyote \\illow (Salix exigua). Itis often 
located on low stream banks and islands, but can also occur on overflow channels away from the 

· main stream channel. It typically h~ fairly dense tr~e canopy cover with little herbaceous 
ground cover. ff is recognized as the younger stage of older, more widely spaced plains 
cottonwood associations. 

Regional Distribution: This plant association appears to be limited to the western Great Plains 
rangh1g from northeastern Wyoming to northeastern New l'vfexico, and eastward to central 
Nebraska, Kansas and Oklahoma (Jones and Walford 1995, Dick-Peddie 1993, Midwestern 
Heritage Task Force 1994). 

Distribution in Colorado: In Colorado this plant association occurs along streams at the base of 
the front range foothills east to the Nebraska state line (Johnston 1987, Christy 1973, and this 

.' report). . · 

The following characteristics are based on plots and obsen·ations ji·om the lo1rer South Pl a lie 
River Basin, Colorado. · · 

Vegetation:This association is characterized by an open canopy of sapling to pole-sized 
Populus deltoides and Salix amygdaloides trees (1-5% cover). Salix exigua is always present in 
the understory (1-75%). The undergr0\\1h can be scarce and is characterized by scattered cover 
of a variety of graminoid species. If the stand is very moist Carex lanuginosa may be abundant 
(0-23%). Forb cover is usually insignificant (Table 24). 

Elevation: 1,059-1,790 m (3,469-5,880 ft). 

Site Geomorphology: This plant association occurs on young alluvial surfaces such as point 
bars, low stream banks, and overflow areas. Along smaller washes and incised reaches (for 
example along Kiowa and \V. Bijou Creeks) this association occurs on higher terraces as well as 
the immediate steam banks, where periodic summer flash floods disturb the entire floodplain, 
allowing this early seral riparian type to persist on most fluvial surfaces. On the mainstem of the 
S. Platte River, this riparian association occurs only on immediate stream banks and low 
overflow areas, and never far from the main channel. .. 
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Rosgen's Channel Type: This type is found along incised, flat-bottomed, sand-bed arroyo-type 
streams with sandy substrates (F5), as well as broad braided channels (D5). 

Soil: Soils of this plant association are typlcally fresh alluvial material sho\\ing little soil 
development. Textures are predominately loose friable sands interspersed with narrow bands of 
clay loams and sandy cla)'S ... 

Adjacent Riparian Vegetation: Older stands of Populus deltoides often occur 011 higper 
terraces, while pure stands of other Salix and Car ex spp. occur within the riparian mosaic of the 

. cha1111el and floodplain. 

Adjacent Upland Vegetation: Foothill streams often have stands of Pinus ponderosa or 
Quercus gambelii shrublands 011 outcrops.The mainstem bf the S. Platte River has sand-Sa/ix 
geyeriana shrublands and grasslands on adjacent rolling·hills or is bordered by agiiculfural fields. 

Successional and Ecological Processes:·This plant association is considered an early to mid­
seral stage. With time and tree gro\\1h Salix exigua becomes less importan~. Christy (1973) 
suggests that this vegetation type may be transitional between an all Salix exigua dominated 
conununity to an all Populus deltoides dominated type. However, he considers this plant 
association to be a response to intermediate environmental conditions, namely intem1ediate soil 
moisture (Salix dominated being the wettest, andPopulus dominated the driest). In riparian areas 
the environmental site parameters often change dramatically with continued disturbance by 
flooding, and the maturation of the pioneer species often affects a corresponding physical change 

- with flooding (e.g. increased sedimentation and subsequent elevation above the channel). The 
pattern within a riparian mosaic is a combination of successional types, physical change, and 
continued fluvial disturbances. Differentpatch types not should not be thought of as ~imple 
time-for-space substitutions (Friedman 1993). · 

l\fanagement: This plant association offers low forage productivity. Thick stands may prevent 
livestock use; Heavy browsing may reduce the vigor of woody species and lessen the degree of 
stream bank stabilization (Hansen et al, 1995). 

Related Types: A similar type called by the same name has been described from eastern 
\Vyoming (Jones and Walford 1995). The Populus ji·emolllii•Salix amygdaloides/mesic 
shrub/mesic graminoid-forb type from the eastern Plains of New Mexico (Dick-Peddie 1993) is 
similar in structure and species, however the dominant cottonwood is not the same species that 
occurs on the S. Platte River. Christy (1973) describes a "mixed community" consisting of 
Populus sargelllii, Salix amygdaloides and Salix interior from the S. Platte River in Colorado. 
A Populus deltoides/Sa/ix amygdaloides-Salix nigra type is listed from eastern Nebraska 
(Midwestern Heritage Task Force 1994). A similar type has been described from Oregon under 
the name Salix amygdaloides-Salix exigua-Salix lasiandra (Bourgeron and Engelking 1994). 
Jolmston (1987) reports a Populus sargentii (=P. deltoides ssp. manilifera) /Salix spp. plant 
association from northeastern Colorado and lists Salix amygdaloides and S. exigua as co-
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dominants. 
< -: r - 0 

Table 24. J?ercent Canopy ~over ofimportant Species in.the Populus deltoides-(Salix 

0 amygdaloides)/Salix exigua Pl<mt Association. See T~ble i (9~ Plot Locations, "' ""NoncnatiYe 
Species. · · . · · · • 

Plot Number (95 __) LS06 LSI I LS31 LS4J LS42 GK07 GK43 GK50 GK52 

Occurrence Rank c c B B!C B!C. c .B c c 
mE:s. 
Fflz.Til1U~ e,enn~·/,·Onfca·~Tn-ature trees 5 19 0 Poe.ulus delroides SEE· monili(•ra·-mature 5 45 46 41 

Pae.ulus t:/eltoides SEE· mom1i(era--saElin~s 36 .38 32,_ 10 
Poe.ulus delrofdes SEE· monil@ra·-seedlines . 11 . 1. 8 a Salix aml'gdalofdes-marure trees 2 9. 27 2 17. 5 
Salfram,1"~da!oides--saE!in2s 18 

SHRUBS a S~lfr ex(gua 19 34 52 10 JO . 22 30 33 47 
iliifs ri arta 8 
GRAJ\!l"l\OIDES 
Bro111us fner111is* 14 16 2 

Br0111us rectorun; * 19 2 a Cc:.rex /anuginosu 17 
Carex nebrascensis :?2 
Erag_rastis e.ilosa• .5 6 7 a *- Pascovyrun1 .s111i1hii 3 5 
Poa nrntensis* 19 .. 7. 

Sclre_us e.ung_ens 12 2 a 
Se,artina eectinata 5 3 

FORBS g Bidens fiw1dosa 5 
Chenoeadium glaucum 8 
Gtrcrrrhi=a lee.idotu 3 17 a Meli/oms ofjicina/is* 16 
Unki1ow11 @rb II 5 .I . J 
Uriica dioica sse: .gi·acilis 

'qi' 

0 21 
Xci1111iiu111 sir11111ariu111 • 4 10 10 

0 
s 

.-.--· D 
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Plains cottonwood-(Peach-leaved willow)/Prairie slough grass (Pop11l11s deltoides spp. 
1i1011ilifera-(Sali.'.: amygdaloiifis)/Spartbia pectinata Plant Association 
CNHP Rank: G 1 G2/S2 . 

1 
. • 

12Plots--95LS32, 95LS38, 95GK32, 95GK33, 95GK34, 95GK35, 95Gk36,95GK4, 9SGK41, 
95GK44, 95GK51, 95GK57. 

Referenc~ Reaches: Good examples of this association can be seen along the South Platte River 
on theTan1arack Ranc11State Wildlife Area, DO\V land, TSN, R52\V; Sec 14. · · 

General Description and Comments: This is a mature plains cotton\\;ood (Populus deltoides) 
association with widely spaced trees including and occasional peach-leaved wi!low (Safi:;: 
amygdaloides). It is largely confined to swales and low areas on the floodplain where soils are 
fine-te,.,'tured'and water accumulates;in early summer. There is little to no shrub canopy present, 
and the herbaceous undergrowth is a luxuriant layer of tall (0.5-1 m) slough grass (Spartina 
pectinata ). 

Regional Distribution: This plant association is knm\n only from the North and South Plane 
Rivers in western Nebraska and eastern C.olorado (Midwest Heritage Task Force 1994, Knopf 
1985, Christy 1973). It may have been llisforiCally present bulis now degraded in Kansas 
(personnel communication, Kansas I-ieritage ecologist). · · 

Distribution in Colorado: This combination of species has been reported previously from the 
lower South Platter River in northeastern Colorado by Knopf (1985), Christy (1973), and. Benin 

.' (1986). 

· Thefollowing charactei'istics are based on plots ahd observotionsji·om the lo1rer South Pia/le 
Rii'er Basin, Colorado. · . 

Vegetation: This plant association is characterized by a nearly closed canopy ?fmostly mature 
Populus de I to ides trees (32-78%) \\i.th Salix amygdaloides in the mature canopy (b53%), and a 
nearly pure undergro\\1h of Spartina pectinata (2-55%). Carex lanuginosa may be present in 
some abundance (0-36%); but for the most part, canopy cd\'er byother herbaceous species is 
insignificant(Table 25). · · · · 

Elevation: 1,060-1,280 m (3,470-4,lSOft)'. 

Site Geomorphology: This plant association occurs on wet but well drained low-lying areas 
such as swales and low spots within overflow channels on broad floodplains, often alternating 
between higher ridges. 

Rosgen's Channel Type: Broad shallow braided channels (D5). 

Soil: Soils of this plant association show signs of continual flooding and fine sediment 
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deposition. They are stratified '"ith alternating layer§ of fine. and coars~ layers. Nearly all of the 
profiles San1pled had between 14-26 cm ofsiJtyJoan1, clay Jo~l, orfine,sandy !Oam\ltthe 
surface. 'Most soils had signs of fain~ to moderate mon!ing·with moderate soil development. 

' - " - -

Adjacent Riparian Vegetation: In adjacent lower and wetter areas where water tends to pond, 
Typhq latifolia or T. angustifolia sta11dsca11.be found, along with Phrag1nities aus/ra{is. This 
plant association may grade into thel'opulus deltoides/Carex la17uginosa type, and dryer rid!:!es 
may have open stands ~f Populus deltoides/Sympl1orica1pos occidentd!is. Other areas ~my l~a\"e 
stands of Salix e;xigua. 

Aa]ace~~ Upland Vegetation: Adjacent~on-rlpariancommunities bordering the SouthPlatte 
River are sand-Salix geyeriana rolling hjlls, native 111i~ed short~grass prairies, or agricultural 
fields. · 

Successional and Ecological Processes: Spartina pectinata is adapted to wet soils and can grow 
quickly after burial by sedime.ntation (\Veav~rJ965). . This·plant as~o<ciation appears to l;>e 
secondary successional with both the cottonwoods and the ~iou!Zh !Zrass surviYing.burial throm1h . - '-_ - --- - - - - - - -- - - '" ' - .,_ .... - ' : ' --,. - ._ 

re-gro\\1h. In 1995, a 25-year renim flood left ii lay~r,of siltlrom a few centimeters.to seYeral 
decimeters deep on the soil surface. By lat~ August, the Spartina had gro\\n Yigorously, It i> 
likely that other herbaceous species will invade this new substrate, and the importance of 
Spartina may be diminished with time. 

:'tfanagement: Stands of Spartina pectinata have high production rates, howe\"er the r,(Jugh-
_ - edged leaves ·create poor forage quality, and it is not readily eaten by livestock or wildlife. Its 

tall height and thick grO\nh provide shade and cover for \\ildlife and certain bird specie~{Hansen 
et al. 1988). ft can make excellent hay if cut two or three times each grmying season, thereby 
reducing forage coarseness (Wea\"er 1965, Hansen et al. 1988). 

Related Types: Tliis combination ofspecies has been reported previously from the lower South 
Platte R)ver' in northeastern Colorado by Knopf (IQ85), Christy (1973), and Bunin,(1975). 
This association is also similar to th~ Populus deltoides-(Sali'c 11igra)/Sparti11a pectinata7Carex. 
spp. plant association described from eastern Nebraska (Midwest Heritage Task Force 199~). 
Salix amygdaloides apparently replaces S. 11igra in western Nebraska (Great Plains Flora 1977, 
and personal co111mu11icatio11 with the Nebraska Heritage ecologist). · 

,• 
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Table 25. Percent Canopy Cover Values for Important Species in the Populus deltoides-(Salix 
amygdaloides)/Spartina pectinata Plant Association. See Table I for Plot Locations.-~ =Non-
native Species .. 
Plot Number (95__J LS32 LS38 GK32 GK33 .GK34 GK35 'GK36 GK40.GK41 GKH. GK51 GK57 

!'" 

Occurrence Rank B B c: c B B B B B BiC c c 
TREES. 
Celt.is laevigaia var. 15 5. 
re/iciilala 
Fr'axt11iis eeli11~)1•m;ica'frees . 7 3 12 

Poj;ulus deltaides spp.' 
· /lla11ili(era'trees · 

59 ~2 49 78 42 56 <is 68 69. 59 

Populus deltoides spp. 2 49 
mo11ili(era-saplin2s 
Salix am\•gdoloides--trees·· 53 4 1 l · 2 15 5 4 2 3 

SHRUBS 
Salix exigua 10 2 8 6 6 3 . 1 

Symphoricarpos dccidenralis I! . 1 2 ·4 3 

Vitis'ripol'ia 7 1 2 2 17 3 

GRAMINOIDES 
Carex !anu.~inosa 11 36 12 15 7 3 

Curex s . 5 4 7 I 
.,. 

Elrmus !011eeolatus 2 35 42 

Paa ratensis* 7 9 
..• 

Se_artina e_ectinata 47 25 16 21 39 27 37 37 31 "1 ~- 55 26 
Unknown 2raminoid 2 14 5 4 
FORBS 

GlJ.•CJ.'rthiza lepidota 3 26 4 

Unknown forb 3 5 2 2 2 2 2 
Xtinthiuti1 siri1niafiu111 3 2 7 4 2 2 

.. · 
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Other Populus de/loides ssp. 111.cmilifera Stands . . . - ~ . . -
.. 

. Several stands .dominated in part by Populus deltoides ssp, monilifera were in severely degraded 
condition, and reinairi unclassified. These are described bel6w. . . 

1 ·;,;· • " 

One stand along the Cache la Poudre Rh-er (plot 95GK54) occurs just upstream of the 
confluence with the South Platte River. The Poudre River is entrenched at tllispoi1it a!ld tiny 
stands of·PoJ?ulus de/to ides (35%) and Salix·amygda!oides (43%) were widely scatted along the 
narrow and steep banks. The undergrowth is largely weedy with nan"natives like.Ag1•opyro11 
ci·istatum (34%) and Phaldroides arzmdinacea (11 %) (Table 26). Agricultural fields (mostly 
com) were planted within IO meters of the stfeain bank. 

One stand along Foimiain Creek in Fountain Creek Regional Park (plot 9SA.~f57) appear~ to be a 
degraded occurrence of the siinilar Populus deltoides/Symplloricarpos occidental is plant · 
a5sociation described from the lower South Pfarte Rh·er. fhe}'ouritain Creek site bas many non-
nath•e woody species sucli as Siberian elm ( [j/mus pumila), Russian olive (Eleagnus . 
angustifolia), and crack willow (Sali-cfi·agilis), as well as an abundant ground cover ofnon-

. native grasses, such as red-top (Agrostis stolonifera) and smoothbrome (Bromus inermis) (see 
Table 26). · · .... . 

A stand .along Cottonwood Creek (plot 95A:..f59) had a few scattered individuals of Populus 
deltoides (9%) with marshy areas in between large boulders. Cottonwood Creek is a steep and 
nafrcl\v stream (Al) with small pockets of riparian vegetation. Patches of wet herbaceous 

. - vegetatioil ha've J11nc11s balticus (24%), Carex aquatilis (6%), Eieoclwris Palustris (5%), and 
Elymus lanceolatus (2%) (Table 26). · · 

. . . 
A stand salnpled oil Felcli Creek, (1,970 ni/6,448 ft, plot 95A,\1B), and one on.Bear Cre~k, 
(2,040 m/6,700 ft, plot 95A.\132) represent the transition between the lower montane and plains 

·· environments \Vi th a mixture of Popzdus ahgustifolta (19~37%) and Populz1s deiroides (35-39%). 
The shrub understory is open, and one stand has 32% Hoptree (Ptelea trifoliata), a shrub found 
only in the gulches and canyon bottoms of the lower Arkansas River drainage (\Veber 1990). 
The herbaceous undergm\111 is weedy and sparse with Poa pratensis (7-26%) and Agrostis 
stolonifera (11 %) (Table 26). 
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Table 26. Percent Canopy (:over ofimportant Spefi.~sin Populus deltoides ssp. monilifera 
Dominated Stands. See Tables l ahd 2 for Plot Locations.*= Non-native Species. 

Plot.No. (95L:_) GK54. AM57 Afv159 •. A.\115 .AM32 

Riparian Condition.Ran.1<: . .D c B•• .B> B 

TREES.• 
Ju11lperils scoptilorum · 5 5 

Pinus ponderosa 18 
l'opulus angustifolia 19 37 
Populus migustifolia-~saplings · 2 12 
Populus;angustifolia--seedlings 5. 4 

a Populus deltoides 35 ·? - ·. 9 ~, 35 39 _) 

Salix ml1ygdaloides 43 

a Salix fi·agilis * 79 
Ulmus pz1/1iila* 5 ?' .. -.l 

SHRUBS 
Ptelea trifoliata 32 

Rlws trilobata Yar. tri/obara 5 

~ Ribes cereum 2 
Rubus deliciosus J 
Salix. exigua 8 J 

· - Symphoricarpos occidewa/is 42 
GRAivfINOIDES 

~ Agrostis stolonifera * 32 14 ' 11 .J 

Bromus Jnermis* 7 14 
Bromus joponicus 10 
Cwex oq11atilis 6 1 
Eleochoris polustris 5 
Elymus lanceolatus ssp. lanceolatus 9 2 
Juncus balticus var. molllom1s. 24 4 
Poa pratensis* 4 9 26 7 
Phafaroides arundinacea* 11 

FORBS. 
Medicago lup11li11a* 5 ' .J 

,\fentha arvensis 2 
HORSETAILS 
Equiserum arvense 14 5 

.· .~. 
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· No plant associations \\'ere found \\ithin this Alliance. Salix amygdaloides becomes more 
common.on .small trib!Jtary §trean1S drajnil]g}!le J:3Iac;}<Forest, hmY<:Y~r, thei;e are Jot th<! most 
part scattered individuals or small clumps. Large stands of any significant size are rare, and in 
general, when the C:reek becon1es large enough to suppo11 maiiy trees, Populus delioides or 
Populusx acuminata are: also present. 

Two stands sainpled along West Kiowa Creek(plots 9.5GK08, 95GK09) have a diverse overstory 
Cl!l]Opy qf Sali:, amygda}oides (55:60%), Populus ongustifolta (0~14%), imd.Salixji·agilis(0-
6%). A sparse canopy of shrubs consists of Salix eriacephala (12%), S, fuCidp ssp, cq11data 
{f 7%), Syinphoricarpos occidentalis (2°~), and Ribes inerme (1 %) (Table 27). The floodplain 
\Vas under about 6 inches of water during sampling, and a significant amount of Carex. 
lanuginosa (10~31 %)·in the unqergrmnh indicates this.site rs \\•et for rrniCh of the growing 

. season.· The stands are located near theconiluence of West Kiowa Creek with Kiowa Creek. A 
nearby rock.outcrop to the west may contribute run off, as the site is a· low, entrenched floodplain 
pooling runoff from se\'eral directions before draining to the north. ' 

Table 27. Percent Canopy Co\'er for important species in the Salix amygdaloides Alliance. 
See Table 1 for Plot Locations. * =Non-native Species. · · 

Plot l\u11iber (95__J GK08 LS12 
Occurrence Rank C B/C. 

Populus di1gzislifdlia-~1nature trees · 14 

Salix a1nygdaloides:-111attire irees 55 61 
Salix amygdaliiides"-seedlings 3 

Salix fi·agi/is * 6 
SHRUBS a11d VINES 
Ribes inernte · 1 1 
Salix lueida ssp. caadatd 17 
Salix eriocephala var. li,gitlifolia 12 

S}111phoricarpos oceidenta/is 2. 
GRAMINOIDES 
Bromus inermis* 9 "'? ,,_ 
Carex lanuginosd 31 38 
Carex nebrascensis 5 

· Pascopyrwn smithii 5 
26 

., 

.J Poa pratensis* 
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Thin-leaf alder/mesic graminoid (A Illus illcanafmesic graminoid) Plant Association 
CNHP Rank: G2G3/S3 
7 Plots-95AM17, 95A.\f28 95RRI 7, 95GK71, 95GK72,95AM04, 95AM26 . 

. Reference Re;iches: No reference or high quality reaches exist because this type appears to be a 
grazing induced association.· Examples .can be seen on ELM lands along·Bamard Creel< in Box 
C:¥1yon; Tl5S,.R70\V, Sec 8, and on Eightmile Creek in Phantom Canyon along State Highway 
67,Tl 7S, R(j9W, Sec.15. • .. 

GeneralDescription and.Comments: The.A/nus incana!mesic gtan1irioid'plaiirassociation is 
comprised ofmedium tall deciduous shrub/tree stands with thick herbaceous cover of mostly 
introduced grasses. Forbs usually include increaser species such as Herai:leum spho/1dylii1111. 
Undisturbed stands have abundant native forbs and grasses, while stands disturbed by season­
long grazing have.much reduced forb cover and an increase in non-nath'e grasses, far example, 
Poapratensis and Agrostis srolonifera. The A/nus incana!mesic graminoid type des~~il:led by 
Padgett et al. (1989), l\fanning and Padgett (1995), and Jones (1992) is corisidered a grazing 
induced community, derived from the A/nus incana!mesic forb plant association. An understory 
dominated by native, wetland indicator species, such as Calamagrostis canadensis, Glyceria, 

· -· Carex, and,Equisetum spp. may comprise the A/nus incana doniinaied Closed Tall Shtub Swamp 
plant association as described by Viereck et al. (1992). • •, · 

Regfonal Distribution: This plant association is reported from Nevada ('.\•fanning ancj,Padgett 
1995), Oregon (Kovalchik 1987), Utah (Padgett et al. 1989), '\Vyon1ing (Jones 1992), 1\fontana 
(Hansen et al. 1995), and Colorado (Johnston 1987, Kettler and lvfcl'vfullen 1996). Stands 
dominated by A/nus tenuifo/ia ("7'k incana) haYe bee1i reported from Alaska (Viereck eta!. 
1992), but these occur in \'ery wet sw::mpy areas with an tiriderstory of Ci:Jlamagrosiis 
canad~nsis and Equisetum spp. 

Distribution in Colorado: This association has been observed on the western slope (Kittel et al. 
)994) and along the Colorado Front Range (Copper and Cottrell 1990). Other closely related 
A/nus i11ca11a plant associations also occur tlu·oughout the montane region ofColoraclo (Jolu1ston 
1987, Kittel and Lederer 1993, Kittel et al. 1994, 1995): Occurrences of Ah111s stands \vith tlie 
same name have been reported from Routt National Forest (Kettler and ~vfcMullen 1996), 
however tl1ese stands have native graminoides· in the tindergrm\ili and are probably represent a 
different association. 

The following characteristics are based 011 plots and obserrntions ji-om parts of 1he upper 
Arkansas River Basin, Colorado. .-
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Vegetation: Al11usii1cana dominates the tippe'r canopy\vith 11-88% canopy co\·er. Other shrubs 
present may also include Betula.occide11talis (0-8%), Cornus se/·icea (0"3S%), andRubus spp. 
(0-22%). The undergr0\\1h is a thick carpet of grasses and forbs, most of the biomass dominated 
by introduced, non-native grasses, suchasBromusi1iermis (0-23%), Paa protensis (0-45%), and 
Agrostis stolonifera (0-25%). Native graminoides present include Glyceria stria ta, Festuca 
rubra, and,Carex lanuginosa (Table 28). 

Elevation: 1,950-2,440111 (6,:400-8,000 ft). 

~ite Geomorphology: ThickAlnus stands with developed herbaceous·undergro\\ihtend'fo occur 
on nan;ow to m:oderately wide floodplains and stream benches that are .flat with little iniCro­
topography. ·More open stands with stronger \villow components occur pn n16re frequently 
flooded pointbars and recently deposited fluvial deposits, or along dredged sfrea:m baiiks. 

Rosgen's Channel Type: Stream cham1els.tendfo be fast moving (3-8% gradient) and straight to 
somewhat sii~uous (A3; B2). This type can occur on streams of lesser gradients (l %) With 
greater smuosi!Y. (CS), where it occurs on point bars. · 

.Soil: Soils of this plant association are mostly coarse alluvium, but characteristically· have silt 
loams or sandy clay.loams at the surface with a high amount of organic m:atter; Soils are shallow 
(35-53 cm) and become increasingly skeletah\ith depth; }.fost profiles sampled had· 10-50% 
mottles between 18 ancl.25 cm depth. 

__. Adjac~nt Riparian Vegetation: Adjacent ripariancommunitiescan be stands of Populus 
angustifolia, Betula occidenta/is, or Salix exigua. 

0-djacent Upland Vegetation: Adjacent up slope communities include Pim1spondei"osa, 
· Pseudotsuga menziesii or Pinus edulis woodlands .. 

Successional Trends and E;cologica!Processes: A/nus incana becomes established ori fresh, 
coarse alluvial deposits apd alongnaturally disturbed reaches. Stands often ha\'e little soil 
development and are frequently flooded. Stands on Monument Creek (plot 95AM26) may 
represent this scenario. Alder is often one of the first woody species to colonize stream dredge 
pilings. \Vith continued flooding after establishment, finer soils can develop and;forbs increase. 
The A/nus i11cm1almesic graminoid type described by Padgett et al. (1989), Manning and,Padgett 
(IQ95), and Jones (1992) is considered a grazing induced community, derived'fron1 the A/nus 
incana/mesic forb plantasso.ciation: . 

l\fanagement: Season-longgrazipg by livestock reduces the native forb cover and allows non­
native grasses to increase. With rotation and rest, this type can be reverted back to the Aini.is 
incana/mesic forb plant association. 

Related Types: The A/nus incana/mesic graminoid plant associatio.n has been described by 
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Jones (1992) Padgett et al. (1989), Manning and Padgett (1995) and by Kettler and McMullen 
(1996). The Alnus .incana/mesic graminoid type described here appears to be a grazing induced 
type fromthe Alnus incana!mesic forb plant assopiatioll. Stands of the Alnus incana!mesic 
graminoid type described by Kettler and McMullen (1996) occur on seeps and gleyed soils of the 

·North Platte River, show no signs ofdiSturbance, and·are dominated by native grasses inthe 
.undergrm\ith, mainly Calamagrostis canadensis, several Carex species, and Equisetlim spp .. 
This type may be more closely related to. the stands of the Closed Tall Shrub S\\•amp described 
from Alaska (Viereck et al. 1992), which is dominated by Alnus tenuifolia (=A. incana) and 
occur in very wet swampy areas. 

't 
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Table 28. Percent Canopy cover ofJmportant Species intlieA/nus incana/mesic graminoid 0 Plant Association. See Tables 1 and 2 for Flot Locations. * = Non"native Species. 

PlotNo.~ Atvf17 RR17 AM28 GK71 GK72 ·. M.104 .AM26 a Occurrence Rank B B El c c B B 
'.,_, 

TREES 

Populus angustifolia 7. 0 
Populus deltoides spp. 
monilifera 22 1 
Salixfi·agilis* 14 20 

SHRUBS a Acer glabrum 6 
A/nus incana ssp. tenuifolia 52 66 88 85 84 11 22 

Holodiscus dumosus 8 ll 
Rubus deliciosus ' 22 1 .J 

Rubus idaeus I B Salix exigua 15 6 15 17 
Salix momicola 7 16 a Symphoricarpos occido:maiis 12 I 

GRAMINOIDES 

Agrostis stolonifera * I 16 25 4 n 
Bromus inermis* 4 23 
Carex lanuginosa 31 H Care.-c microptera ' .J 

Elytrigia repens* 18 5 g Festuca rubra 23 
Glyceria striata 26 
Poa pratensis* 13 12 37 16 17 2 H 
FORBS 

Geum macrophyllum 1 3 I 1 [] 
Heracleum sphondylium 11 6 
Ranunculus sp. 5 2 

[] Solidago sp. 9 5 
Taraxacum officinale * I I 5 1 I 2 
I'rifolium repens * I I 6 B 
HORSETAILS 

Eq_uisetum arvense 1 I 6 14 0 ·:.·· 
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.. ThiiJ.,leafAlder/mesic.forb (Ab111s i11ca11a!mesic forb) Plant Associati~n 
CNHP Rank: G3/S3 
1 plot--95GK.22 

Reference Reaches: A good, yet small example of this type can be seen in Winger Gtikh, just 
before it drains into Gross ReserYoir in Boulder County, TIS, R71 \V, Sec 19 . 

. General Description and .Comments: The· Alims incai1a/mesic forb plan(assoeiation is 
comprised of medium tall deciduous shrub/tree stands with thick herbace6us1i:over rich iii forbs 
and wetland-indicator grasses. A low canopy of smaller shrubs may also be present, with Ribes 

.. spp., Salix sppi' or Cornus sericea. ·Undisturbed stands have abundant.forbs and native grasses, 
while stands disturbed by season"Iong grazing have much reduced forb cover and an increase in 
non-native grasses, such as Paa pratensis and Agrostis stolonifera. 

Regional Distribution: This plant association is reported from Ne\'ada (l\fanningarid Padgett 
1995), Oregon (Kovalchik 1987), Utah (Padgett et i:J/, 1989), \Vyoming (Youngblood et al. 
1985), Montana (Hansen el al. 1995), and Colorado (Johnston 1987, Kettfer and lvfcMuilen 
1996, Kittel and Lederer 1993, Kittel er al. 1994, 1995). Stands dominated by Alnus.tenuifo!ia 
(=A. incana) have been reported from Alaska (Viereck et al. 1992), but these occur'i!'fvery wet 
swampy areas with an understory of Calamagros1is canadensis and Equisellim spp. ''" 

Distribution in Colorado: The A/nus incana!mesic forb plant association is abundantilt the 
north central mountains of Routt National Forest (Johnston 1987, Kettler and ~vfcMullen 1996, 

--- Kittel and Lederer 1993). Other stands han: been reported from the White, Colorado and 
Gunnison River basins (Johnston 1987, Kittel et al. 1994, 1995). It has also been reported from 
the Colorado Front Range as Alnus incana!Ruabeckia lanciniata (Cooper and CbttreW_l 990) . 

. The following characteristics are based on plots and observations ji;om the South Plat le Ri\-er 
Basin. · 

Vegetation: A/nus incana is a tall shrub to small tree, dominating the canopy with: 70% coYer. 
Other low shrubs present include Salix lilontii:ola and Bellt!a occidentalis (5% each). The. 
ground is very wet and covered in tall (1-2 m) forbs and graminoides: Species include Glyceria 
spp. (25%), Herac!eum lanolllm (22%), Rudbeckia lanciniata (16%), Angelica panyi (16%) and 
Viola canadensis (13%) (Table 29). 

Elevation: 2,300 m (7,560 ft). 

Site Geomorphology: This plant association occurs along na;rrow to moderately wide stream 
benches and floodplains. The one stand sampled in Boulder County occurs in a fairly steep and 
narrow gulch, v .. ith several small, unnamed tributaries flowing into it. The stream channel is very 
narrow (3 m) and the narrow, flat floodplain is wet from lateral seepage . 

. · 
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Rosgen's Chann.el TyIJe: SJands of Alnus incana are usually along steep streams with little 
floodplain development (A3). 

Soil: The soil is a shallow sandy loam with 40% organic matter in the surface layer. The water 
tab.le was at 16 cmon July 18, 1995. ,Coarsce fragments approached 90 % at25 cm depth and 
included both rounded and angular pif!ces .. 

Adjacent Rip:i,rian Yegetation: Small pqc!<ets of Popu{us angustifoliaoccur up and dm\11 the 
stream .. V>:'ingf!r Gulch .hadA/nus inccma ruJ.1!1\ng most pf its length .• 

. 
AdjacentVpland Vegetation: Open woodlands of.P[nus ponderosa andJuniperils osteosperma 
occur on south facing slopes, .whi.le thick forests of Pseu.do(sz1ga menziesii ahd Pinus di:mtorta 
occur on north facing slopes. 

Successional Trends and Ecological processes: ;ilnus incana becomes established on fresh, 
,coarst: alluvial deposits and along dis.turbed reaches. Stands often have little soil deyelopment 
'and arefrequently "flooded. Alder is often one of the first woody species to colonize stream 
dredge pilings .. With continue4 flooding after establislunent, finer soils can develop and forbs 
increase . 

.Management: Season-long grazing by livestock reduces the native forb cover and allows non­
native grasses to increase, and may chapge the site to an A/nus incanalmesic graminoid 
community .. \Vith rotatiOI} and rest, this type may be reverted back to the A/nus incanalmesic 

-- forb plant association (Padgett et al. 1989, Hansen et al.· 1995) .. . . . 

]leiated Types: The A/nus incanalmesic forb plant association has been reported by a variety of 
names that appear to all be. very similar. These are: Alnus incanalmesic forb community type 
(Manning and Padgett I 995, Padgett et al, .1989), A/nus i11cana and A/nus incana Springs 
associations (Kovalchik 1987), A/nus incana/Ribes hudsanianum community type (Youngblood 
et al. 1985), A/nus incana community type (Hansen et al. 1995), A/nus incana-Betula 
fontinalis/Sali.>: spp. and A/nus incana-Sali:c dr11111111011dia11al£.quisetum arrense plant. 
association~ (Johnsti:m l~.87), ai:d the Ali,ius incana/q1esic forb plant association (Kittel and 
Lederer 1993, Kitt.el etal.19,9.4, 1995, and Kettler and.McMullen 1996), Stands don1inated by 
A/nus lenuffolia (~A. incano) ]~aye been reported from Alaska (Viereck.et a/, 1992), but these 
occur in very wet swampy areas with an understory of Calamagroslis canadensis and Equisetum 
spp. 
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Table 29. Percent Canopy Cover of Important Plant Species in the A/nus incana/Mesic Forb 
Plant Association. See Table 1 for Plot Location. * =Non-native Species. · 

Plot No. (___) GK.22 
Occurrence Rank B 

SHRUBS 
. A1;ius im:l1na ssp. tenuifolia 71 

Betula occidentalis 6 

Ribes inerme 1 
Salix bebbia11a 5 
Salix md1liicola 16 
GRAMINOIDES 
Carex microptera 1 
Elytrigia intermedia" 1 
Glyceria sp. 26 
FORBS 
Angelica sp. 16 
C!aytonia sp. 4 
Herac/eum lanarum ?' _.) 

Hydrophyllum fendleri 13 
Mertensia cilia/a 21 
Ranunculus sp. I 

Rudbeckia lt:/ciniata var .. amp/a 16 
Urtica dioica ssp. gracilis , 

.) 

Viola canadensis 13 
HORSETAILS 
Equisetum sp. 1 
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Thi11-Ieaf A.Ider-Red Osier Dogwood (Aili us i11ca11a"Con11is sericea) Plant Associatioh 
CNHP Rank: G4/S3 
1 Plot-"95GK74 

Reference Reaches: No references reaches were found in the· study area, however,a small 
occurrence can be seen on.the Air Force Academy Grounds, along \Vest .Jvfonumeht Creek, Tl2S, 
R67\V, Sec 36. 

Generai Description and Comments: The All1us incana-Cornus sericea plant ~sociatitm is a 
narrow thicket ofmediun1 to tall shrtibs liriii1g The strean1 bank. It is an uncommon association 
restricted to narrow tributaries and stream benches. Due to the dense shading tliere is usually 
little herbaceous foliage in the undergro\\1h. · 

Regional Distribution: This type is reported from the LJl.Sal !\fountains and higJi'.central 
plateaus of Utah and eastern Nevada (Padgett et al. 1989, '.\fanning and Padgett 1995)• 

Distribution in Colorado: This plant associatioh has been reported from the Gunnison, White, 
Yampa, and· San Juan RiYer basins (Johnston 1987, Kittel et al. 1994, 1995, Kittel.and Lederer 
1993, Richard et al.1996), while similar stands are reported from the Colorado Front Range 
(Kittel 1994, Cooper and Cottrell 1990). . · 

. . 
The following characteristics are based 011 plots and obsen·ations fi'om parts of the upper 
Arkansas River Basin, Colorado. · 

Vegetation: This association consists ofa thick bands of shrubs with A/nus ilicana (34'fo), 
Co1·11us sericea (33%), Salix bebbiana (8%), Betula occidenialis'(8%), and others. The 
herbaceous undergr0\v1h is fairly rich, with a heavy cover of Paa pratensis ( 45%), along with 
Rudbeckia laciniata (9%) and Apocynum androsaemifolium (5%) (Table 30). 

Elevation: 2,010 ll1 (6,580 ft). 

Site Geomorphology: This plant association occupies narrow streams with narrow floodplains, 
and generally well armored stream beds and banks (Padgett et al. 1989, Manning and Padgett 
1995) .. 

Rosgen's Channel Type: This plant association is typically found on narrow, steep reaches (A2, 
A4). 

Soil: No soils data is available from the study area. 

Adjacent Riparian Vegetation: The Pseudotsuga menziesii/Cornus sericea plant association 
can occur on adjacent narrow reaches, with Salix exigua along wider reaches. Typically the 
A/nus incana-Cornus sericea type will be the only riparian commu1}ity along the reach. 
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Adjacent Upland Vegetation: Adjacent hllisides 111ay have Pinus ponderosa woodlands or 
Ouercus.gambelii shrublands. · 

Successional Trends and Ecological Processes: The Ab1us incana-Cornu~ seric:ea plant 
association is an early-seral type that occurs adjacent to streams and frequently has seasonal 
flooding. It appears to be a stable, long-lived type, and inyasions ancl succession 1o other types 
may be very slow (Manning and Padgett 1995). Both dominant species fil'.e excellent bank 
stabilizers. 

l\fanagement: This type provides stream bank stability, and exc:ellent wildlife habitat, Cornus 
sericea generally has a low forage value for livestock and a high value for erosion control 

·(Manning and Padgett 1995). · . 

Related Types: The A/nus incana!Cornus sericea type reported by Padgett et al. (1989) and 
~.fanning and Padgett (1995) is very similar to the Colorado occurrences,· Similar types with 
slightly more diverse shrubJayers that include Betula occidental is have been reported from 
Colorado by Johnston (1987), Kittel et al. (1994), (1995), and Kittel and Lederer(1993). The 
A/nus incana IR11dbeckia laciniata type described by Cooper and Cottrell (1990) has a much 
more dh'erse forb undergro\\1h, as does the A/nus incana-Betula occidentalis type described by 
Kittel (1994) . 
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.Table 30. Pe.rcent Canopy Cover ofIIl}portantPlantSpecies in the..4li1u~ incana,Co~·nus sericea 
Plant ASsociation. SeeTable 1 for Plot Location. * = Non~natiye. Species, , · 

Plot No. L_) GK74 

Occurrence Rank C Q 
TREES 
E/edgnus angustifalia* l.' 

SHRUBS 
A/nus incana ssp. tenuifolia 34 B Betula oc:cidenta!is g, 

Cornus sericea 33 a Humulus !upulus 1 

Physocarpus monogy11ous 1 

· Ribes inerme 2 a 
Rosa woodsii 2 

Rubus deliciosus 1 H Rubus idaeus 9 
Salix bebbiana 8 a Symphoricarpos occidema/is 5 

GRAMINOIDES 
Agrostis stolonifera* 8 B 
Bromus inermis* 10 
Paa pratensis* 45 H FORBS 
Apocynum cannabinum 4 a Cirsium sp. 2 
Conrolvu!aceae sp. 3 

Geranium richardso11ii 1 a 
Geum macrophyllum 4 
Linaria vulgaris * 1 0 1\£aia111hemunz stellatum 1 
Prune/la l'ulgaris* 1 

B Taraxacum officina/e* I 

HORSETAILS 
Equisetum arvense 2 B 

a 
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Unclassified A/nus incana Dominated1Stands 

Two stands along \Vest Plum Creek (95LS14, 95GK14) occur on raised banks or ridges adjacent 
to the channel. The ground is steeply sloping so the vegetation changes rapidly froni streamside 
to higher ground thatis dominated by more xeric species. Significant amounts of 
Symphoricarpos may represent transitional stands from immediate mesic river banks to the drier 
upland habitats (Table 31). 

Table 31. Percent Canopy Cover oflmportarit Species in A/nus incana-Salix spp. Dominated 
Stands. See Table 1 for Plot Locations. * =Non-native Species. 
Plot Number (95__J GK14 LS14 

· Occurrence Rank 

TREES 
Popzdus deltoides ssp: mani/ifera--mature trees .. 
Quercus gambelii 
Salix am}gda!oldes;-mature trees 

SHRUBS 
A/nus incana ssp. tem1ifolia . 
Crataegus succulenta 
Humulus 111p11!11s 
Ribes aureum 

- Rosa woodsii 
Salix exigua 
Salix eriocephala var. ligulifolia 
Symphoricarpos occidentalis 
Toxicode11dro11 l}'dbergii 
GRA'v1INOIDES 
Broilws inermis* 
Carex lanugi1iosa 
E/eocharis pa/usti·is 
Paa prate11sis*. 
FORBS 
A11ibrosia·du111osa 
Apoeynu111 ai1ilr3saemlfolium 
Cirsium arrense* 
Euphorbia esula var. uralinsis 
Memha mTensis 
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Betula occide11talis, Alliance 

River Birch/Mesic forb (Betula occide11talis/Mesic forb) Plant Association 
I ', • ' , - , • • .,- ' I I -' - • - - ' • 

C:N1IE Rank: G3/S3 . . . . . . . · . . · .• . ·· . 
11 plots-- 95AM20, 95AM21, 95AM33, 95RR,04, 95RR19, 95RR21, 95RR22, 95GK21, 
95GK24, 95LS20, 95LS22. 

Reference Reaches: One reference reach can be seen within the Dome Rock State \Vildlife Park 
on Fourmile Creek,Tl 4S,R 70\V, Sec 15. This occurrence is about V. mile long and is in 
excellent condition. . . .. . • .. . . . . . . . 

General Description and Comments: The Betula occidentalis Plant association is distinguished 
by a thick, closed to nearly closed, canopy of Betula occidentalistall shrubs. The undergrowth is 
primarily a thick carpet of grasses and forbs .. Farb species richness can be high, with ·aver 30 
species in one stand. In fact, more than 60 forb species were tal]ied for this type; however only 
the most common ones are listed 'in Table 32. At higher elevations, conifer trees on valley sides 
intermingle with the birch at the stream bank (see plots 95GK21, 95Giq4, 95LS20, and 95LS22, 
Table 32). 

Regional Distribution: The.Betula occide11talis/'Mesic forb plant association has been reported 
from Nevada, Utah, '.\fontana, and Colorado (:t-.fanning and Padgett 1995, Padgett.et al. 1989, 
Hansen et al. 1995, Kine! et al. 1994, 1995). 

- Distribution in Colorado: This type has been reported from the Gunnison and Colorado River 
basin on the western slope (Kittel et al. 1994, 1995), and from the Colorado Front Range 
(Cooper and Cottrell 1990, Kittel 1994). 

The followi11g characteristics are based 011 plotsa11d obsenations ji·om parts of the i1pper 
Arka11sas a11d So111h Pia/le Ril'er Basins, Colorado. 

Vegetation: Betula occidentalis makes ah almost continuous tall-shrub to small-tree ciinopy 
along the stream banks with 14-85% cover. Other shrubs present may includeAlmis il1ca11a (0-
20%), Salix. e.iigua(0-25%),.S. 111011/icola (0-20%) andJamesia a111erica11a (0-21%). Alo~g 
narrow valleys at higher elevl!tions, conifers may overhang the .birch along the stream edge. 
These includeAbies lasiocarpa (0-30%), Picea pungens (0-8%), a11d]?seudotsuga menziesii (0-
66%). The undergro\\1h is typically a thick carpet of mesic grasses and forbs. Mostspeeies do 
not comprise more that 5~10% cover, but collectively they comprise significant cover, Total 
cover by forb species rangesfrom 5% to 50%. Table 32 shows only.~libse speci~s 'Xith,5% or 
greater cover, or that occurred in at least 3 plots. 

Elevation: 1,940-2,600 m (6,370-8,520 ft). 

Site Geomorphology: Tfiis plant association occupies mod~rately .wide stream benches and 
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floodplains in moderately wide to narrow valleys. \Vell-developed (large) occurrences occupy 
relatively flat streart\ benches at lower elevations along sunny valley bottoms. This association 
also occurs along narrow margins·of steep, narrow streams which lack floodplains where the 
valley slopes meet the stream edge. In these stands the bi.rch and trees are squeezed between 
large ooulders, and any herbaceous gro\\1h is limited to small pockets (see plots 95GK21, 
95GK24, 95LS20, and 95LS22, Table 32); 

Rosgen's Channel Type: Stands occur along moderately steep to steep streams \\ith little 
floodplain development (mostly B2, B3, and B4, with some A2). Some streams are wider and 
less steep with greater floodplain development (C). 

Soil: Soils are fairly shallow, ranging from 28 to >60 cm. Most soils have a 5-20 cm thick 
surface layer of 50-90% organic matter. Subsurface layers are consistently clay loams to sandy 
loams. Most profiles had signs of saturation (mottles) at about 10-25 cm depth. The water table 
was located at 50 cm in two profiles. All profiles had skeletal layers at depth, being deriYed from 
alluvium. Stands along steep streams (plots 95GK21, 95GK24, 95LS20, and 95LS22) ha\"e 
almost no soil development, occurring between large alluvial and colluvial boulders. 

Adjacent Riparian Vegetation: Stands of Papulus a11gusrifolia/Al1111s incana occur on adjacent 
wider floodplains, Salb: exigua on local sand bars, and open hay 1i1eadows on culti\'ated 
floodplains. Benda accidemalis!mesic forb can also be the only association along nadmv 
reaches . 

. ·· Adjacent Upland Vegetation: Adjacent up slope communities include Pinus edu!is-Juniperius 
asteasperma and Pinus panderasa woodlands on south facing slopes, and Pseudatsuga menziesii 
and mixed Abies and Pinus spp. forests on north facing slopes. 

Successional Trends and Ecological Processes: Betula accidentalis/}..fesic forb plant 
association is considered a mid-seral type. Betula accidental is is highly adapted to disturbance 
and will increase with continued flooding. With heavy grazing it may succeed to a Salix 
geyeriana dominated association (Hansen et al. 1995). In wetter sites the undergrowth potential 
may be for mesic grasses such as Calamagrasris canadensis and Carex spp., and may belong to a 
new Betula occidentalis plant association. 

Management: \Vithout heavy grazing this type has a lush undergrow1h dominated by native 
grasses and forbs. \Vith season-long grazing, however, non-native grasses, such as Paa prarensis 
and Agrastis stolanifera, may begin to dominate the undergrowth. Browsing by cattle may 
reduce the stream bank stability by weakening the root system of Betula. 

Related Types: Identical types (Betula occidentalis/mesic forb)·have been described by Padgett 
et al. (1989), Manning and Padgett (1995), Kittel et al. (1994), and Kittel et al. (1995). Stands 
classified within the Betula accidentalis-Camus sericea described by Padgett et al. (1989) may 
be very similar to this association although it has some Camus sericea. Hansen et al. (1995) 
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describe a Berula qccidenralfs community typ~ that appears to.be very similar, butinc!udes 
degraded starids domi.nated by non-native grasses in the undergrO\vth: Kittel (19~4) describes a 
mixed Alnus incana-Betula. occidentalis type from the Cache la Poudre River that inchides stands 
with nearly P'¥~Betula cp~·er. Johnst()n (1987) describes an A/nus i1icana-B~tzdafonti11alis type n 
from north central Colorado aqci southeastern Wyoming that may include stands si{\1ilar to ours. U 
In the stands described here, Alnus is a fringe species. 
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Table 32. Percent Canopy Cover ofI111portant Plant Species in the Betula occidentalis!Mesic 
Forb Plant Association. See Tables I and 2 for Plot Locations. * =Non-native Species. 
Pl,otNo. (95'---'.) · AM20 AM21 AM33 RR0.4 1UU9 RR21 RR22 GK21 GK24 LS20 iLS22 

Occurrence Rank B B A B A B c. B B .B B 

TREES 

~4bies /asiocar a 30 

Juni'e.,EruS SCO!!,Ufon1111 JO 17 14 - \~ 3 
'P;c'ea un ens 8 

Pinus e,onderosa 17 11 JO 7 

Poe.ulus de/toides SEE· monilifera 15 
L Pseu'dOis11g_"1 1ite11=i'esii I 12 66 

SHRUBS 

. .4/ntii fhcii;1li 3 I 18' I 17 7 9 

-Be1ula oCCii:leiitalis 37 55 78 SS so 36 92 24 37 31 14 

Jamesiti antcricana 5 'S 13 21 
Lonicerd in\·Olucrata _ s· 
PentcplQ'iloides j]arib:mda - --5 16 

Physocare,us nionogynous ... I I I 6 
Pnun1s ,.,., inana 6 3 

Ribes cereuni 5 6 
Rosa ;roodsii 5 3 2 

Salz:T .. e.Tieua 16 5 25 

GRA~ll!'OIDES 

-Aorosris s1oloi1ifera • 13 7 4 

Calanias_rastis ci::nadensis 14· 16 
- Care.T aquarilfs 7 4 7 

Carex utriculata 13 

Jz1ncuS bcltir:us var. niontan:is - '11 6 5 3 17 
Paa E.ri:ztensfs• 34 6 12 
TOTAL FORB COVER 50 15 50 7 4i 18 43 40 5 10 

g Aralia nudicaulis 39 
Cardamine bre1l'eri·, JO 
Heracfeilm s13J1andyli111n. I 29 . I 3.f. I a ,\{aian1he11u1111 stellatunr 40 4 
Rudbeckia /aciniara 2 2· 

0 
Sa/id~ o s . 9. 3 
HORSETAILS 

' 

Equfserl1n1 ~n·Ense s 4. 36 .,. _, 
§J..uise1un1 hre111a1e · 4 2 4 
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Salixdrui111i1011dia11a Alliance 

Drummond'swillow/mesic forb (Sali.'Cdr;i1i11i1011dia11a/mesic fo~b) Plant Associati6n 
CNHP Rank: G4/S4 . 
2 Plotsc-95A.\.142, 95LSI 8 

Reference Reaches: No high quality reaches were found, but a fair example caribe seeri on 
BLM land on Birdseye Gulch, across fr9m·highway 91, TSS, R79\V, Sec 34. 

General Description and Comments: Salix drummondiana grows in ste~per r~acl~es than all 
other \villows, often along boulder-filled ·streams. In narrow canyons and gtlkhes, it can.form 
solid bands along the stream edge. It almost never fom1s broad willow carrs, or shniblands. 
Salix drum111011didi1l1 can be difficult to distinguisli\Vithout catkins from its look-alike willow, 

" " ,,, ..... ' , + -

Salb:: geyel'iarid. Both are tall (>2 mJ montane willows with strongly prunose twigs (a Wi>,'>J' 

. bloom thafrubs off, like on a plum). Salix geyeriana can be distinguished from§a/jx 
dru11i111011dia11a \·egetaiiYely by the widlli of the mature leaves; they are never more than 13 mm 
wide on non-sucker shoots (Welsh et al. 1987). WhileSqlix drummondiana does intem1ix \\ith 
0th.er willows, it generally becomes the sole dominant in thick bands on .steep, narrO\V stream 
banks. 

Regional Distribution: This association has been reported from Nevada, Utah anq Colorado 
(Maiming and Padgett 1995, Padgett et al. 1989, Kittel et al. 1994, 1995, Cooperand Cottrell 
1990). Similar Salix drummondiana dominated community types have b.een reported from 

.- ivfontana, Utah and Wyoming (Hansen et al. 1995, Padgett et al, 1989, Youngblood et dl.1985). 

Distribution in Colorado: The Salix dru111111011dia11l1/mesieforb type is found throtJghoutthe 
western slope of Colorado, and in montane regi01is along the Colorado Front Range (Kitt~! ruid 
Lederer 1993,Kittel et al. 1994, 1995, Cooper and Coltrell 1990). · 

The following characteristics are basedon plots and obserrntions fiw11 parts of the upper · 
Arkansas and upper Sour Ii Plalte River Basins, Colorado. 

Vegetation: Salix drummondiana forms an open to closed, narrow canopy of shrubs lining the 
stream bank ( 40-70%). Other shrubs present are.Salix bracliycarpa (0-3%) at highe(efeva1ions, 
ru1dAlm1sJ11ca11a (0-21 %), Salix monticala (0-5%) and Salixbebbiana (1 %) at lower elevations 
(Table 33). The herbaceous undergr0\\~J1 is spa'rse due to heavy shade and shallow soils; .. 

Elevation: 2,622-3,230 m (8,680-10,600 ft.) 

Site Geomorphology: This association occurs on narrow stream benches and stream banks of 
fast moving streams. One stand occurred in a swale between a road embankment and a raised 
stream bank (plot 95LS 18). 

128 

g 

n 
0 
a 

a 
a 
a 



· Rosgen's Channel Type: This association usually occurs on very steep'reaches (A2, A3) but can 
also occur on broader channels (B3). 

Soil: Soils of this type are shallow (ave. 30 cm), and skeletal (15-60% cobbles ll?d gravels). 
Many coarse fragments are angular. 

Adjacent Riparian.Vegetation: Little adjacent riparian vegetation exists,'as this type is often 
the only association a)(lng the reach. 

Adjacent Upland Vegetation: North facing slopes are forests with Abies1asiocarpa and Picea 
engelmannii, while the south facing slopes can be more open Pinus ponderosa , or Pinus edu/is 
woodlands. 

Succession al Trends and Ecological Processes: The Salix drummondiana!mesic forb plant 
association can occupy steep side seeps, withdeep, organic soils (Manning and Padgett 1995). 
However, these stands and others occurring adjacent to stream banks have well aerated soils. S. 
drum111011diana can sucker after fire or other disturbance and is an excellent baIL1< stabilizer 
(Padgett et al. 1989). 

l\fanagement: Little forage is available for livestock grazing. Season-long grazing can reduce 
the native forb cover and increase the abundance of non-native grasses, such as Paa pralemis 
and Agraslis stolonifera. Continued heavy grazing and browsing may weaken the root systems 
of S. drummondiana (Padgett et al. 1989). 

Related Types: The Salix baothiilmesic forb types described by Padgett et al. (1989) and 
Youngblood et al. (1985) are similar in that they include pure Salix drummondiana dominated 
stands. Salix drummondiana dominated types from Montana described by Hansen el ai.(1995), 
(S. drummandiana!Calamagrostis canadensis, S. drwnmandiana!Cdrex 11/riculata), and the S. · 
drummondiana community type are. different in that they are dominated by graminoides in the 
undergro\\th. Baker (1989) describes two mixed types (Salix dtummondiana-S. monticola/ 
Calamagraslis canadensis-Carex roslrala and S.dru111111ondia11a-S. monlicola-S. 
pla11ifalia/Calamagros1is canadensis-Carex roslrala) that are quite different from our stands 
which have a much less diverse willow canopy. The Salix drummondiana!mesic forb type 
descfibed by Kittel and Lederer (1993), Kittel et al. (1994), and Kittel et al. (1995), and the S. 
drum111011diana/]1fertensia cilia/a type described by Cooper and Cottrell (1990) are identical to 
the type described here. 
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Table 33. Percent Canopy .Coyer of ImpoitantPlaht Species in the Salix dnmimondiana/Mesic 
Forb Plant Association. See Tables I and 2 for Plot Locations. *=Non-native Species; · 0 
Plot No. (95___) AM42 LSIS 
Occurrence Rank B D 

TREES 
Abit:s lasiocarpa 
Picea engelmannii--seedlings 10 ..• 
Populus angustifolia 3 

Popullis tremuloides lT' • 
SHRUBS 
A/nus incana ssp. tenuifolia 20 

• . I 0. 5 '. Lonicera im·olucrata 
Salix drwnmondiana 39 70 
Salix monticola 5 

GRAMINOIDES 
Bromus inermis* I 

Bromus sp. 
Juncus balticus Yar. montanus 
Jfuhlenbergia 111011/ana 1 
Paa pratensis* " ~ 4 

= Poa sp. 4 
FORBS 
Achillea millefalium 3 1 

Cardamine cordifolia 3 

Cirsium sp. 3 
Conioselinu111 scopulorum 1 
Epilabium angustifolium 3 
Fragaria virgiiliana · 3 

Geum lnacrophyllum I 
,\!erteilsid Ci!iafa 10 2 
Palyganum viviparum 1 
Senecio integerrimus IO 
Solidago sp. 3 
Taraxacum officinale * 1 I 
HORSETAILS 

Equisetum arvense IO 

I30 

0 
0 

ll 

g 

H 

a 
0 
B 



0 

Salix exigua Alliance 

Coyote willow/m~sic gra!Ilinoides (Safi.\: e'.xigua/mesic graminoides) Plant Association 
C.NHltR:wk: G.5/S5. 
Lower South Platte, 9 Plots-- 95LS15, 95LS17, 95GK06, 95GJ(13, 95GKl8, 95GK23, 95LS26, 
95GK28, 95GK29. 
Upper Ark1ms25, 5 plots-- 95AM48, 95RRll, 95Gl(65, 95Gl(66, 95GK75. 

; }; ' i; ,- '' ; 

Reference Reaches: No high quality reaches were found in the study area, however a good 
e.xample can be seen on Lower East Gulch, on BI.Jv1 lands, Tl SS, R73\V, Sec 28, 

General Description and C:omments: Salix exiguais one of the most common willows in 
Colorado, The ~wo associations, S, exigua/mesic graminoid and S, exfgua1bare ground, are easy 
to recognize as a monotypic stand pf S. exigua. An undergr0\v1h of grasses and forbs with a 
ground cover of at least 25% falls into the mesic graminoid type, while an undergr0\•1h with 
\Videly scattered to noforbs and grasses belongs to the bare ground association. Both are early­
seral and occur along srre;un banks, swales and irrigations ditc_hes. Plots 95LS26 and .95GK29 
have significant amounts of Panicum virgatum, So1;ghastru111 nutans, and Spartina pectinata in 
the undergrowth due to proximity Jo tall-grass wet meadows along the Arikaree Rh1er floodplain. 
\Ve include these stands here as a variation of the Salix exigua/mesic graminoid type •.. 

.. ""' 
Regional Distribution: This is a common type reported from Oregon, Nevada; Utah, Montana, 
southeastern Idaho and Wyoming (Bourgeron and Engelking 1994, Manning and Padgett 1995, 

_-- Padgett et al.1989, Hansen et al.1991, Jones and \Valford 1995, Youngblood et al. 1985). 
Several Salix exiguq plant associations \';ith a variety of graminoid dominated undergro,vths are 
kno\\11 to occur in New Mexico, \\ithin the Rio Grande and Pecos River.basins (Durkin e.t al. 
1994, 1995). 

Distribution in Colorado: In C:olorado.itis reported from throughoutthe west~m slope (Kittel 
and L.ederer 1993, Kittel et al.1994, 1995), and appears to be a.common plant association along 
streams of the Colorado Front Range (Friedman 1993, Kittel 1994, Cooper and Cottrell 1990) 
and along the maii1stem of the South Platte River (Christy 1973, and this report). 

The following characteristics are based· on plots and obsenations fram parts. of rhe lower South 
Platte and upper Arkansas Ril'er Basins, Colorado. 

Vegetation: Sa/ix exigua is the predominatmg willow (26-86%), giving this association its 
characteristic greyish-green color .. Other willows that occur in the canopy are S. ligulifolia (0-
23%) and S. 1110/lficola (Oc15%). The undergrow1h has at least 20-35% cover by various 
graminoid species such as Corex lanuginosa and Juncus balricus. Forb cover is usually low, but 
can have a high percentage of non-natives (e.g. ,\fedicago lupulina 30%, Paa pratensis 41 %, 

. Table 34 and 35). 
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Elevation: 1,750-2,610 m (5,720"8,560 ft.) 

Site Geomorphology: This plant assodatioh 6cctlrs on point bars, lo'.v floodplains and terraces, 
along overflow channels, and is usually within I meter vertical distance 'of the cha1111el. It can 
also occur in mesic swale~·a\\·ay from stream channels. . . 

Rosgen's Channel Type: This type occurs on•broad to narrow meandering streams·\\ithsandy 
or cobble beds (CS) and along the margins of Beaver ponds. 

Soil: Soils are typically some\\•hatmore de'i'eloped that the Salix exigua!bare ground plant 
association due to a slightly more stable environment and greater input of organic matter. 
However, they are generally thin (<1 m) and skeletal with depth (10-50% cobbles).· Textures are 
typically loal11y sands interspersed with layers of silty clays imdalternatirig with coarse sands. 
Upper layers (10-30 cn1) often. ha\'e 25-!30% organic matter. 

Adjacent RiparianVegetation: Associated riparian communities are stands of Populus 
angusrifolia or P. deltoides:Salix ill11ygdaloides, with Salix exiglla in the understory: Thickets of 
Ph11111s virginiana and Ribes spp. or irrigated hay meado\vs generally occur on higher terraces 
and adjacent elevated floodplains. Stands of Carex aqilatilis can occur in adjacent wet areas and 
Symphoricarpos spp. shrublands occur in drier areas of the floodplain. 

Adjacent Upland Vegetation: Streams cutting through steep rock gullies af1d canyons often 
have Pinus ponderosd or Pinus edulis and Juniperus monosperma woodlands on the uplands 

_- \vith Querczis gambelii thickets on the lower slopes. Pseudotsuga me11.riesffforests can occur on 
north facing canyon walls. Irrigated hay and other crops are conimonly associated oh the 
immediate uplands of more gentle streams. 

SuccessionalTrends and Ecological Processes: This plant association is typical of recent 
floodplains and highly disturbed low wet areas and is considered early"setal: The degree of 
herbaceous growth i11 the understory is an indication of the amount of time since the last scouring 
(or depositional) flood e\•erit. Salix exigua is an excellent soil stabilizer and can reduce the 
erosive power of flood waters. It can withstand flooding with its flexible stems and redtlce 
erosion potential by increasing the friction of strean1flow and trapping sediments. The presence 

· · of cottonwood seedlings \\ithin this association indicate succession tb a cottonwood stand, if 
seedlings survive subsequent flooding events, 

l'vfanagement: Salix exigua readily sprouts with removal by grazing if the grazing intensity and 
persistence does not reduce the root food reserve (Jones and Walford 1995). Prolonged grazing 
can remove willows from•a site and increase the cover of non-native weedy sped es (Hansen et 
al. 1991). 

Related Types: The Salix exigua/mesic graminoid community type is described by Padgett et al. 
(1989), Kittel et al. (1994, and 1995), Kittel and Lederer (1993), and Jones and \Valford (1995). , . 
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Han5en et al. (l 9~p describe a Sa/i
7
...: exigua community type which includes stands similar to 

our Salix exigua/mes[c graminoid plant !ISSOciaHon. Johnston (1987) describes two similar types, 
S. exigua-Salix spp./Calaniagrostis canadehsis-Equisetum al·vense and S. exigul1-Salix sppJPoa 
sp,, in which he includes sparse and more diYerse stands, including the similar type, S. 
exig!la/Poa p1'ate11sis, described by Youngblood et al. (1985). Soil descriptions of this plant 

. associationfrom_eastem Wyoming (Jones.and \Valford 1995) are also simHar to ours .. 

Ta~le 34. Pe.~cent Cari~py Co\'ef.for Impof!arit Speeies for the Salix exigzia/mesic graininoid 
Plant Association, in the Lower South Platte River Basin. See Table 1 for Plot Locations. . . 

D 
* =Non-native Species, 

PlotNumbers (95 __J GKl3 
',\ 

GKl& GK.29 LS15 LS17 GK06 GK13 GK18 LS26 

0.ccurrence Rank B B B B B c B BIA·. A 

B SHRUBS 
Alnzls inca1ia ssp. tenuifolia 5 1 1 
Salix exigua 63 57 75 53 65 -7 66 ·. 36 26 )_ .. 

Salix eriocephala ?' _.) 12 7 
Salix 1i1011tico!a 7 7 15 
GRAI\1INOIDES 
Carex lanuginosa 21 35 39 7 13 7 
Carex 11ebrasce!1sis 20 12 
Eleocharis palustris 26 9 5 1 

, . 2 .) 

-- G!yceria gra/1dis 1 17 
Pa11ic1im virgatum 12. 29 55 
Poa pratensis* , 

12 6 27 1 1 
, 

.) .) 

Sorghastrzlm nutalis 41 
Scirpus pungens 24 20' 

Spartina pectinata 29 6. 
T;pha latifo/ia 19 

~ 
FORBS 
Epilobium sp. 1 8 1 
Geui1l niacrdphyllum 6 1 
Glycyrrhiza lepidota 11 1 1 .. 4 11 
Medicago lupulina* 8 30 
HORSETAILS 
Equisetum a1-vense 6 8 1 

B 
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Table 3~. Peic~.nt Canopy Cover for Important~pecies for the Salix ixigu~!mesic graminoid 
Plant Associ~tion, in the Upp~t Arkansas River Basin. See Table.2 for .Plot Locations. * =Non-
native Specjes. · 

PlotNo. (95;___;_) A1v148. RRl 1 GK65 
Occurrence Rank 

SHRUBS 
'salf± e.~igua 
Salix 11io11ticola 
Sy1J1phoricarposo.ccide11talis 
GRAMINQIDES 

· Agiostis stolonifera* 
Bromus inermis* 
Calamagrostis canademis 
Carex aquarllis 
Carex !anuginosa 
Carexsp. 
Elymus canadensis 
Elymus lanceo!atus ssp. lanceola!us 
Juncus ba!ticus var. montanus 
1\{uh!enbergia 11101110110 

-- Paa pralensis* 
Scirpus micl'ocarpus 
FORBS 
Achil!ea mi!lefo!ium 
Cirsium sp. 
Clemo/is ligusticifolia 
Glycyrrhi:;:a lepidota 
Heracleum sphondylium 
Linaria vulgaris* 
Melilotus officinalis* 
J.{entha arvensis 
Taraxacum officinale* 
Trifo!ium repens * 
Verbascum rhapsus 
HORSETAILS 
Equisetum arvense 

B. B B 

73 

7 
16 

·20-

4 

29 

3 
1 2 30 

2 
10 41 20 

1 3 
3 1 

3 

2 
16 

1 
10 

1 10 

18 

16 

3 1 
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B/C:: 

.83 
j3 

30 

" .J 

' ;., -
.J) 

16 

15 

2 

2 

GK75 
B 

86 

6 

6 

1 

16 
1 . 
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Coyote wi1191Xl~a~~ g~ound (Salix e.i:,igualbare ground) Plant Association 
CNHP Rank: G5/S5 
- - '.'\ j ,'' - - ' - --- - ' - - - " -- ' - - - ! "' " - " - -

J..ower South Platte, 7 Plots--95LS04, 95LS33, 95LS34, 95LS37, 95GK37, 95GK:46, 95GK56. 
Upper Arkansas, 6 plots--95A.t\105, 95Alvll 8,95A.\147, 95RR07, 95RR08, 95RR10. 

References Reaches: An excellent example of this type can be seen on the.Pawnee National 
Grasslands, along Two~1ile Creek, l.4miles east of Highway 71., \Veld Co. TUN, R56\V, Sec 
- - _, -- _: -- - : ' _, - - - _,, - -

32. 

Ge11eral l)escriptioii and Comments; Salix exigUa is one of the most common wiHows in 
Colorado: The two associations, S. exfgua/mesic graminoid and S. exigualbare ground, are easy 
to recognize as a monotypic stand of S. exigua; An. undergrowth of grasses and f(lrbs with a 
ground cover of at least 25% falls into the m~sic graminoid type, while an undergroy .. -th with 
widely scattered to noforbs and.grasses belongs to the bare grotjnd association. B.oth are early­
seral and occur on the wetter side stream Banks, swales and irrigations ditches. Plots 95LS26 and 
95GK29 ha\'e significant amounts of Panicum virgatu;n, Sorghastrum ,;utans, and Spartina 
pectinata in the undergrO\nh due to proximity to tall-grass wet meadows along the A!ikaree 
River floodplain. \Ve include these stands here asa Yariation of the Salix exigua/mesic 
graminoid type. · 

Regional Distribution: This plant association is very common and.is found throughqti! the 
plains and lower mountains of Montana, Wyoming, Nevada, Utah, Colorado, and New},fexico 
(Hansen et al. 1991, Jones.and \Valford 1995, Manning and Padgett 1995, Padgett et al. 1989, 

_-- and Kittel and Lederer 1993, Kittel et al. 1994, 1995, Durkin et al. 1995). 

Distribution in Col9rado: The Salix exigualbare ground plant association is kno\\TI throughout 
Colorado, on the western slope (Kittel and Lederer 1993, Kittel et al. 1994, 1995), on the eastern 
plains (Christy 1973, Cuh·er et al. l 996, and this report), and along the foothills and mo,untains of 
the eastern front(Kittel 199-1, and this report). 

The following characteristics are based 011 plots and observations from parts of the lo1rer South 
Plaue and upper Arkansas River Basins, Colorado. 

Vegetation: This association is characterize.cl by an almost exclµsive cover by Salix exigua (63-
90%) with very low herbaceous cover. Combined bare soil, gravel, cobble and rock ground 
cover estimates are typically high (55-99%) (Table 36 and 37}. 

Elevation: 1,060-2,380 m (3,475-7,800 ft). 

Site Geomorphology: This plant association is usually v .. ithin the active channel of a stream, and 
is rarely more than a few decimeters above this level in vertical distance. The site usually 
experiences annual, flooding. 
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Rosgen's Channel Type: In the lower S. Platte \Vatersh:ed this association Occurs on 
meandering, sand-bed. streams ~CS), a.pd l:Jroad sand-bed brai,ded streams, (!)5): Idthe upper 
Arkansas watershed, it occurs on moderate gradient streams (133, B4), meandering streams (C3, 
C4), and along eroding gulches (F3). 

Soili Soils of this association are typically coarse alluvial sands and gravels. Along the So. 
Pliitte River, a recent deposit(l995 flood) of fine clay1or silt was found on the surface of the soil. 
Sampled pits showed highly stratified profiles with alternating clay loams and organic materials 
with coarser sands, indicating frequent fluvial deRositional e\"ents. Within the lower Arkansas 
watershed, soils of this association arefypically thin layers of sandy idan1'hver very coarse 
alluvium. Occasional stands occur on deep pockets of sand. · . 

Adjacent Riparian Vegetation: Along the S. Platte Rh'er the Populus deltoides-(Salix 
amygdaloides)/Salix exigua early seral (seedlings and sapling Size trees only) community occurs 
on adjacent sand bars and low terraces, and older stands of Populus deltoides-Salix 
amygdaloides/Spariina pectidata occur on higher terraces. On smaller tributaries adjacent 
communities include Carex /1ebrascensis and Eleocharis polustris, or Typha angusfifolia stands. 
Along streams in the upper Arkansas waiershed, Populus angustifolia stands are adjacent in the 
riparian area, as are patches of Eleocharis pa/usrris and Care.r: spp. wetlands. 

Adjacent Upland Vegetation: Non-riparian communities bordering the S. Platte River consist 
of agricultural fields (sugar beets, winter wheat, and others), with rolling hills of si!Yer Salix 
geyeriana and xeric tall grass prairies south of the floodplain east of Sterling, On the Pawnee 

· : National Grassland adjacent uplands have.Bouteloua grdcilis short grass prairies. In the steep 
canyons of the upper Arkansas RiYer drainage, typical upslope \•egetation incudes Pinus edulis 
and Juniperus monosperma woodlands, Quercus gambe/ii shrublaiids, and Pseudotsuga 
111ei1iiesii forests. 

Succession al Trends and Ecological Processes: This plant association is considered an early 
seral community, capable of colonizing freshly deposited sand and gravel bars. Salix exigua is 
ah excellent soil stabilizer with a deep root system. It can withstand flooding \\ith its flexible 
stems, and reduces erosion potential by increasing the friction of strealUflo\\I and trapping 
sediments. The presence of cottonwood seedlings within this association in.dicates succession to 
a cottonwood stand, if seedlings survive subsequent flooding events. 

l\fanagement: Forage produC:tidn is low and the dense overstory may limit livestocK movement 
within this type (Manning and Padgett 1995). Soil compaction is generally not a problem 
because of high coarse fragment content of the soils. Overgrazing by livestock will reduce the 
vigor of the willows present, and they may eventually be eliminated from the site (Hansen et al. 
1995). Removal of the associatibn and strearh barik exposure can lead to erosion problerils. 

Related Types: The Salix exigualbarren, S. exigua/sparse, and S. exigualberich communi~y types 
described by Padgett et al. (1989), Durkin et al. (1995), and Manning and Padgett (1995), 
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respectively, are identical to our stands. Other similar types include the Salix exigua type listed 
in Reid and Bourgeron (1991). Jones and \Valford (1995) describe unc:Iassified stands of Salix 
exigua with >30% coarse material at the surface and mostly non-native herbaceous cover \\ith 
occasional young stems of Populz;s de Ito ides .or Salix amygdaioides. These stands appear to be 
similar to the S. exiguaJbare ground type described here. 

Table 36. Percent Canopy Cover forimportant Species in the Salix exigualbare ground Plant 
Association in the Lower South Platte River Basin. See Table lfor PlotI:ocations; *==Non-
native Species. 

. Plot Number (95 __J . LS04 LS33 LS34 I:S37 GK37 GK46 GK56 
Occµrrence Rank B· B B ·B .. B B c 
TREES 
Eopulus deltoides-~mature trees 9 
Populus.deltoides--saplings 1 2 7 
Salix amygdaloides--mature trees 1 2 5 l 

SHRUBS and VINES 
Humulus lupulus 18 . 

Salix exigua 63 63 72 9 82 82 86 
Vitis riparia 2 8 ,rr 

GRAMINOIDES 
Carex sp .. 23 1 1 2 
Cyperus strigosis* 21 
Echi11ochloa crus-galli* 7 2 2 5 1 
Eleocharispaluslris ' .) 
Scirpus pungens 8 
Spartina peclinata 
FORBS 
Asclepias sp. 13 2 
Cirsium arvense * .. ·. 13 

J.felilotus offlcinalis* 2 
Polygonum pensylvanicum 8 1 2 
Rumex crispus* 1 8 1 1 
Unkno\\11 forb 1 18 1 1 14 4 
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. Ta,ble 3 7. Percent Canopy Gover for Important Species in the Salix exigua!bare ground Plant 
Association in the. Upper Arkansas River Basin. See Table 2 for Plot Locations. * =c Non-native 
Species. 

Plot No. (95__) AMOS AM18 AM47 RR07 RR08 RRIO 
Occurrence Rank c B/C c c c B 

TREES 
Papulus a71gustifolia--saplings 8 D 
Populus angustifolia--seedlings 3 1 

. PopuTusdl!11aides. 
, ,_, ------~•o'-

D 5 l; I 

SHRUBS 
'Salix exfgua 27 52 88 45 9() 30 a Salix il'rorati:J 13 
GRAMINOIDES 
Agrostis sto!Onifera* 10 
Bi·oinus i1iei·i11is* 4 1 1 
Bromus sp. 3 4 5 a Bromus tect6i'i1111 * r 1 2 
Carex utricitlata 1 
Eleothdi'iS palustriS 1 1 1 

· Elytrigia re pens* 8 
.- Juncus baltiCus vat. 1110/1/anus 4 2 a 

Paa pratensis* 7 9 1 4 15 3 
FORBS 

D Cirsium sp. 8 ' 1 1 .J 

Erigeron sp. 1 1 1 ' .J. g Lepidium virginiczim 1 1 
Medicago lupulina"' I 1 4 5 
1\felilotus sp. · 2 
Solidago canadensis 8 

, Taraxacum officinale * 1 I 1 I a Trifolium repens* 6 r I 22 8 
HORSETAILS 
Equisetum arvense 2 ' I I 0 .J 

Equisetum hyemale 1 1 I 1 
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Salix geyeria11a Alliance 

Geyer ~yillow/Aquatic sedge (Salix geyeria11a/Care....:: aquatilis) Plant Associa.tion 
CNHP Rank: G3/S2 .. 

2 plots-- 95AM29, 95AM36. 

Reference Reac.hes: A small but fairly good occurrence can be seen along Lowpass Gulch on 
BLM land, Tll S, R79\V, Sec 30. . 

. General Description and Comments:Salix geyeriana forms t.all will~w s~blands,•O; carrs, 
where the canopy is closed to nearly closed. A thick carpet of mesic grasses and forbs blanket 
the ground which is often hummocky. WiJlows occµpy the raised mounds, and grasses dominate 
the S\vales. Smaller shrubs may occur under.the tall willow canopy. Salix.geyerianais difficult 
to distinguish \Vithout catkins from its look-alike willow, Salix drummondiana; Both are tall (>2 
m) montane willows with strongly ptunose twigs (a wa:,:y bloom that rubs off, like on a plum). 
Salixgeyeriana can be distinguished from Salix drummo11dfo11a vegetatively by the niature leaf 
width; they are never more than. 13 mm ,vide Oil non-sucker shoots (\Velsh. et al. 1987). Salix 
drummo1idia11a rarely dominates. broad. shrublands 011 gentle floodplains (although it has. been 
observed to do so in the San Juan mountains, Richard et al. 1996). 

Regional Distributio.n: This plant association is reported from Utah and western Colorado 
(Padgett et al. 1989, Kenler and l\fcl\follen 1996, Kittel et al. 1995). Similar Salix geyeriana 
dominated types are reported from Montana (Hansen et al. l 995). 

Distribution in Colorado: The Salix geyeriana/Carex aquatilis is known to occur 011 Routt and 
San Juan National Forests (Kettler and Mc.\fulle11 1996, Richard in press) and il1 the Gunnison 
River Basin (Kittel et al. 1995) . 

... The /oil owing characteristics are based 011 plots and obse1'1'atio11s ji-01wparis of the upper 
Arkansas River Basin, Colorado. 

Vegetation: This association is characterized by a tall willow canopy dominated by Salix 
geyeriana (28-36%). Other shrubs present include Salix monticola (0-5%), Betula glandulosa (0-
24%) and Pentaphylloides j/oribunda (2%). Graminoid cover is greater than forb cover and is 
dominated by Carex aquatilis (17-40%) (Table 38). 

Elevation: 2,780-2,890 m (9,120-9,480 ft). 

Site Geomorphology: This association occurs on nanow flat benches and broad floodplains with 
flat to hummocky micro topography. 

Rosgen's Channel Type: This type occurs along flat elevated benches of steep reaches (G3), or 
along the wide floodplain of narrow, subalpine, low gradient, highly sinuous, or braided steams 

139 



(E3, D3). 

Soil: Soils are deep{> l'.m)fine textured clay loams andesandy clay loains. (Jne p~pfile has 40% 
mottling at 24 cm depth, while another has 40% coarse fragments at 40 cm. ·· 

Adjacent Riparian Vegetation: Picea pungens forests occur on adjacept stream banks in 
narrow reaches, and open hay meadows occur adjacent orl broader floodplai11 reaches~ · 

n u 

Adjacent Upland Vegetation: Adjacent hillslopes haveArtemisia tridentata slp:ublands or 
P seudotsuga menziesii forests on steep cil.riyon \valls: ' 0 
Successional Trends and Ecological Processes: Salix geyeriana appears to gaill dominance 
where a high water table saturates the soil foimuchofthe gro\ving'season. It appears to be a 
long-Jived and relatively stable associatiort, although the presence of coniferous tl:ees may 
indicate successfoh to a conifer dominated type; Willow dominated areas that occur ori ! A 

1 undulating floodplains are often a mosaic ofintermingling wet-meadows and shfublands. U 
Ho\veveq in the stands sampled, the Salix geferiana canopy completely overlapped km·~lying 
S\\'aJes and other topographic associations, stich that we consider the stand to be one plant (1 
association. U 

l\'f anagement: \Vet and saturated soils characteristic of this association are \Ulnerable to. 
compaction by livestock and heavy equipment. Browsing by wildlife may hedge the willows, 
and overgrazing by liYestock can dry the site, increase non-native grass cover, and reduce the 

-- vigor of willow root structure (Hansen et al. 1995). 0 
.Related Types: Padgett et al. (1989) and Y dung blood et al. (1985) describe a \'ery similar Salix A. 
geyeriana/Carex aquarilis community type. Ours also appears similar to theSalix geyeriana- U 
Salix spp./Calamagrosris canadensis type described by Johnston (1987), although our.stands 
lacked significant Calamagrostis canadensis cover. Q 
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Table 38. Percent Canopy Cover ofimportant Plant Species in the Salix geyeriana/Carex 
aquatilis Plant Associatio!J.· See Table 2 for PJ()t L,ocations. * =Non-native Species. 

Plot No. (95__J AM29 AM36 
Occurrence Rank B B 
SHRUBS 
Betula glandulosa 24 
Lallicera invoiucrata 4 
Pel1taphyllpidesjlorfb1111da 1 2 
Ribes cerewivc 1 

· Rosa woodsii 1 
Salix brachycarpa 1 

Salix geyeriana 36 28 
Salix eriocephala 6 
Salix 111a11ticola 5 
Salix pla11ifolia ssp. planifolia 1 
GRAllHNOIDES 
Agros1is stolo11ifera* 9 1 
Alopecurus alpi1111s 4 ., 

Brom us 1ectar11111 * 1 
Ca/amagrostis canadensis 20 
Carex aquatilis 17 42 
Carex la1111gi11osa 1 
Carex utriculata 9 
Juncus balticus var. 1110111a11us 19 ,{L 

Paa pratensis* 5 1 
FORBS 
Achillea millefolium var. occide111a/is 4 
Apiaceae sp. 2 
Epilobium cilia/um 2 
Fragaria virginiana 11 
Galium trifldum 2 
J.fertensia ci/iata 4 
Palemonium foliosissimum 5 
Rarippa 110sturtium-aquaticum * 3 
Stellaria longifolia 9 
HORSETAILS 

Equisetum arvense 10 .··· 7 
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SaliXJuciO:q. var, caudata Alli11111:e 

No plant associations were determined from the study area. Similar types have.been described 
from the Yampa River (The Nature Conservancy 1994, Baker 1984). · · 

One stand along \Vest Kio\va Creek, near the to\\nofElbert at 1,650 m (5,400 ft) elevatfon 
.. (95LS08) is dominated bys. lucida spp. caudata. (Table 40) Nearby stands are dominated by S. 

eriocephala var. ligulifolia, This plant asspciatjon occurs in the \Vettest partofthe riparian area, 
usually adjacent to flowing water of the channel on low point bars and islands, as well as on low 
strean1 bar!i<s and overflow channels. It occurs in saturated areas on soils high in organic matter 
content and with reduced conditions. 

--

Table 39 .. Percent Canopy Cover Values for a Salix lucida var, caudata 
Dominated Stanc~. See Table I for Plot Location. * =Non-native Species. 
Plot }fomber (95__J LS08 

Occurrence Rank B 

TREES 

Salix amygdaloides--mature trees 2 

SHRUBS 

Salix lucida ssp. caudata 56 

GRAMINOIDES 

Bromus inermis* 1 

Carex nebrascensis 36 

Eleocharis palustris 5 

Jui1cus articus 1 

Poa pratensis* 1 

Scirpus microcarpus 16 

Typha latifolia 3 
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Rocky ]\fountain willow-Geyer willow/mesic graminoid (Salix 111011ticola-Sa/ix geyeria11a 
/mesic graminoid} Plant Association 
CNHP Rank: GU/S3 . .•·. 
4 plots-95AM19, 95AM44, 95AM45, 95Al\.f58. 

Reference Reaches:.A large occurrence of this grazing induced type can be seen in Dome Rock 
State Wildlife Area along Fourn1ile Creek, just west of Dome Rock itself, Tl 4S,R70\V, Sec 16. 
It is a large, healthy stand, ''ith heavy cover of Agrostis stoloniferia, non-native grass, in the 
undergrowth. 

General Description and Comm~rits: This is a grazing induced mixed-willow shrubland with 
tall willow canopies nearly overlapping each pther. The undergrowth is a carpet of grasses and 
forbs, and the ground has a hummocky micro-topography. Season-long grazing has increased 
the non-pative grass cover, and reduced the native forbs of what once was a mixed-willow/mesic 
forb plant association. 

Regional Distribution: This mixed type is known from eastern Idaho, \Vyoming, Utah, and 
Colorado (Johnston 1987, Cooper and Cottrell 1990, Kettler and McMullen 1996,.Bqurgeron and 
Engelking 1994). 

Distribution in Colorado: The Salix momicola-Sa/ix geyeriana/mesic forb plant assoeiation is 
kno\\11 to occur on the RounNationa.l Forest (Kettler and ).fcMullen 1996), and in 1he.San 
Miguel River drainage (Kittel and Lederer 1993). Similar associations are kno\\n from the 

· _-- Colorado Front Range and 1he western slope (Cooper and Cottrell 1990, Baker 1989). 

The folloll'ing choracterisrfcs are .based on plots and obserrntions Ji-om parts of the upper 
Arkansas River Basin, Colorado. 

Vegetation: This association is characterized bya tall, nearly closed canopy of Salix montico/a 
(&:70%) \\ith Salix geyeriana (30-70%). Other shrubs present include Ribes inerme(0-35%) and 
Pentaphylloidesjloribzmda (0-3%). The undergro\\1h is a thick carpet offorbs in undisturbed 
.stands, with Canioselinum scopulorum(0-10%) and Cardamine cordifolia(0-3%). Disturbed 
stands have high cover of non-native grasses such as Agrostis stolonifera (10-52%) and Paa 
pratensis (20%) (Table 39). 

Elevation: 2,600-2,880 m (8,500-9,440 ft). 

Site Geomorphology: This type occurs in broad alluvial floodplains of U and V-shaped valleys 
with steep side slopes. 

Rosgen's Channel Type: Stream channels tend to be broad and meandering (C4) or less sinuous 
(B3). Two sites occur along ephemeral streams (04). 

.-:-
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Soil: Soils are deep (>50cm) silty loams to sandy.clay loams and deep sands. Some profiles had 
considerable coarse fragments (70% at 25 cm) while others had no fragments at depths of70 cm 
or more. Mottles were evident (30%) in one profile at just I 0 cm below the surface: 

Adjacent Riparian Vegetation: This association tends to occur as large carrs that fill up the 
valley floor, however stringer stands of Alnus or Betula may occur attllt!' stream edge. 

Adjacent Upland Vegetation: Valley slopes ate forested with stands of Pseudbtsuga 111enziesii, 
Papulus tremulaides, or Picea engelmannii. 

Successional Trends and EcologiCal Processes: Tliis plant association appears to be a grazing 
induced.type of the Salix manticala-Salix geyerianalmesic forb type. Moist sites 'with a.water 
table within 20~50 cm of the soil surface tend to have rich forb diversity and abundance, while 
wetter sites that are saturated for most of the growing season may be dominated by native 
graminoides such as Carex lllriculata, or if annually flooded, Equise/lllil arvense (Padgett et al. 
1989). 

l\fanagement: The 1i1anagerhent responses of this type are likely to be sin1ilar t~ other tall 
willow shrublands such as those dominated by Salix booth ii and Salix geyeriana types (see 
Hansen et al. 1995). \Villow carrs provide abundant forage to livestock, and with heavy grazing 
may shift to dominance in the undergrowth by non-nath"e grasses such as Agrastis stalanifera 
and Paa pratensis (Hansen et al. 1995). \Vet soils are susceptible to compaction early in the 
growing season . 

D 
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Related Types: Baker (1989) describes a Salix geyerian:i-Saiix monticala/Calamagrastis 
canadensis-Carex aqua1ilis-Carex rastrara plant association that is dominated by native · D 
graminoides in the undergro\\1h. Johnston (1987) reports a Salix geyeriana-Salix 
spp.!Calamagrastis canadens{s plant association that again is dominated by native grasses in the 
undergro\\1h. Stands oftheSalix geyel'iaiia-Salix manticala/mesic forb type from the San g 
Miguel River drainage described by Kittel arid Lederer (1993) had occas.iohal high co\·er 6f 
Carex aquatilis and Paa pratensis. Salix manticald dominated or c6-d6mi11ated. stands in Utah n, .... 

are included it1 Salix bao1hii plant associations described by Padgett et al. (1989). U 

144 

0 
B 
0 
0 
0 





--

... 

Unclassified Salix monticola Stands: 

Lowe.r I,owa Guich. (plot 95RR25) has a br.oad braidedJloodplain dominated.by a stand of Salix 
mol1tici:Jla (27%) and Salix boothii (16%) \Vith an undergr0\\1h ofCarex aquatilis(22%) and 
Carex utriculata 06%) (Table 41). It is a montane stream at 3,024 m (9,900 ft) elevation and 
appears to be verj similar to the montane Sali'c booil1ii/Carex aquatilis type described. by Padgett 
et al. (1989). Salix monticola.dominated or co-dominated stands in Utah are induded in Salix 
boothii plant associations described by Padgett et al. (1989). 

Garber Creek (plot 95LS21) is a narrow creek running through irrigated bay fields and several 
irrigation diversions and ponds filled with T}pha latifolia. It i.s a foothills stream at 1,8(50 m 
(6100 ft) elevation. It has a mix of Salix montico/a, S. exigua, \¥ith many stems of :A.lmls incana 
and Popu/us angustifolia (Table 41). The stream channel itself was nearly choked with 
herbaceous vegetation, indicating some effluent or other upstreain pollution problem. The site 
has a history of over-grazing, and was once a severely d0\\11-cut channel which.can be .seen in 
dO\\'riStream reaches. Today it is under new management and the abundance of woody species 
appears to indicate transitional recovery, The site appears to have the potential ofa mosaic of 
Populus angustifolia!:A.lnus incana and Salix monticola plant associations, among others, 

.--:· 
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Table 41. Percent Canopy Cover ofimportant Plant Species in Unclassified Salix manrico!a 
Dominated Stands. See Table 1 for Plot Locations. * =Non-native Species. 

Plot No. (95~ LS21 ' RR25 
Occurrence Rank B/C B 

TREES 

Papulus angustifa!ia 15 

Salix amygdaloides ·· 5 

SHRUBS 

A/nus i11cana ' " 
Pe1itaphy!!otdes jlaribunda 2 

Salix baathii 16 

Salix drummandiana 1 

Salix. lucida var. caudata 13 

Salix exigua 38 

·Salix geyeriana 1 

Salix eriocephala 1 

Salix ntamico!a 35 2.7 
GRAMTI\OIDES 

Carex aquatilis 22 
Carex utricu!ata 16 

Deschampsid cespitasa ' .) 

Juncus balticus var_ 111anta11Z1s 1 
Ju11cZ1s dru111111a11dii 2 
Paa palustris 1 

Paa pratensis* 23 

FORBS 

Achi!lea millefalium 2 
Cardamine cardifolia 1 

Caniaselinum scopularum 1 
Eptlobium angustifa!ium ' .) 

Geum macraphy!!um 1 

.~faianthemum stel!atum 1 
1\fertensia ci!iata 1 

Thalictrum a!pinum 1 

HORSETAILS 

Equisetwn a1Tense .. 1 

~:. 
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Salix eriocep!tala var; lig11lifolia Alliance 

Yellow wiiiow/mesic graminoid (Salb: eriocep!tala var. lfgulifolia/mesic graminoid) Plant 
Association 
CNHP Rank: G3?/S3? 
6 plots-- 95GK19, 95AM34, 95LS07, 95GK10, 95GK1l;95GK15. 

Reference R,eaches: A good montane stand can be seen 9!1 BLM land, along EaSt Fork 
Arkansas River, TSS, R79 W, Sec 33. Foothill examples occur along \VestPluni and Kiowa 
Creeks (specific locations withheld to respect landowner privacy): An excellent montane 
example occurs on Elkhorn Creek, Larimer County (specific lcicatimi withheld: to respect 
lando\\ner privacy). 

General Description and Comments: The.Salix eriocephala var. ligulifolia plant association is 
a medium to tall willow shrubland occµrring in saturated areas in the foothills, where it is often 
mixed with Salix exigua and S. lucida. At higher elevations it fonns relatively broad areas mixed 
with S. 111011/icola and S. drummondiana. · Salix eriocephola var. ligulifolia is a new name for 
specimens identified as Salixlutea and Salix eriocephC/la in Colorado. Dom (1995 and his 
review and annotation of Salix specimens at the University of Colorado herbarium) states that the 
species S. lutea (as used in Colorado literature) is S. eriacephala var. 1ratso11ii, which is known 
only from the extreme nonhwestern comer of the state,.and that S. eriocephala var. ligulifolia 
should be applied to most of the specimens identified as S. lutea and S. ligulifalia in Colorado. 

-- Regional Distribution: A Salix lutea community type is reported from Eastern 
· \Vyoming/westem Idaho (Youngblood era!. 1985), however these stands would not have any 

Salix eriocephala var. ligulifolia (Dom 1995). 

Distribution in Colorado: Not reported in the literature, but likely to occur along the Colorado 
Front Range, and scattered locations on the western slope. 

The following characteristics are based 011 plots and obserrationsfiwn parts of the upper 
Arkansas and lower South Platte River Basins, Colorado. 

Vegetation: Tall stands of Salix eriocephala var. ligulifalia (0-68%) 111ixed with S; exigu~ (0-
25%) and Salix lucida spp. caudata (9-56%) characterize this plant associaticin in the foothills. 
The undergro\\1h is lush, dominated by Carex 11ebrascensis with C. lanuginosa and Eleocharis 
palustris. ·In late June and early Juf y streams were running high, and our plots had 25-95% 
standing water. Offe higher elevation 2,550 m (8,360 ft) stand (plot 95GK19) has,a canopy 
dominated by Salix eriocephalavar. ligulifolia (35%), Salix 111011/icola (0-13%), S. 1volfli(O-
ll %), S. plqnifolia (0-8%) with several other willows all under 5% cover, including S. bebbiano; 
S. drummondia11a, and S. geyeriana. The ground.surface is hummocky with standing water in 
the swales. Graminoid cover is generally h,ig[l, with various ~pecies su.chas Carex nebrascensis 
(0-36%), C. utriculata (0-41 %), Calamagrosris canadensis (0-27%), and others (Table 42). One 
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high elevation stand has an herbaceous undergrowth rich in forbs (>70%) including Thalictrum 
fenderli (20%) and Fragaria Virginiana· (12%) (Table 42). ··. · · · 

Elevation: 1,930~3,110 m (6,350-10,240 ft), 

Site Geomorphology: Foothill exan1ples ?fthis plant association occur in the. wettest part of the 
riparian area, usuiilly adjacent t0 flowing \Vater of the channel on low point bars and islands, as 

· well as on low stream banks and overflow channels. At higher elevations it occurs in.moderately 
wide valleys with e:xtensive b.e~v~.rpg11c;lsa11d dams, or.in broad subalpine glaci\ltedvalleys 

· ,\'here the ground is:geritly sloping and saturated for much of the growing season. 

So ii: s·al!~ of lower ailt!vial occurrences are deep to shallow (>1 m-50 cm) sandy clay foams and 
sands over unconsolidated alluvial material with thin buried layers of organic materiaL The 
water table.at the time ofsai11pling was above the surface of the soil by 10-20 cm: Soils.ofupper 
elevation stands are saturated sandy loam.s and clay !OaJ]lS with high organic matter content in the 
upper layers (30%). · · · 

. . 
Rosgen's Channel Type: Foothill stands occur along broad meandering streams w\th sandy 
beds (CS). At higher altitudes stands occur along steep gully type streams (G3) or br~i.ded 
stream channels below actiYe beaver ponds. · · 

~--

Adjacent Riparian Vegetation: In the foothills this association occurs as part ofa dh:~rse 
mosaic of young Populus angustifo/ia, Populus de!toides, and Salix amyg{ialoides stands. Other 

.. · Salix spp. dominated stands, open meadows of Brom us inermis, and older stal1ds of Populus 
de!toides occur on higher terraces. At. higher elevations it may intennix with Care.i: aquatilis 
meadows. ·· .. 

Adjacent Up!and Vegetation: Foothill reaches are surrounded by irrigated hay meadows of 
smooth brome (Brom us inermis), scattered Quercus gambelii and Pinus ponderosa on rocky 
hillsides. Montane are.as may have Arte1i1isia spp. shrublaJ1ds, Abies lasiocarpa and Picea 
engelmannii or Pinus ponderosa forests on the surrounding slopes. 

Succession and Ecological Processes: Little is known about this ne\\'ly described association. 
Along foothill streams it appears to be early to mid•seral, occupying point bars and low stream 
banks that are flooded allllually in spring, and may represent transitional stands between Salix 
exigua plant associations oflower elevations and Salix eriocephala types of higher elevations. 
Montane stan.ds appear more long-lived, associated \vi th beaver activity and saturated soils 
throughout the growing season . 

. Management: Foothills occurrences are highly productive and provide forage for livestock. 
Over-grazing and over-browsing should be avoided to maintain woody species 'vi got. Roots of 
.the williJ\VS provide stream bani( stability (Hansen et al. 1995,Padgett et al. 1989), 
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Related Types: Dom's 1995 treatmen~ for this ~'1i!Jowis t~o recent to )l~ reflected in the: plant 
community classification literature. The closely related Salix !utea community type has been 
reported from Eastern Wyoming/western Idaho (Youngb)ood eta[, 1985), howe\•er, according to 
Dom (1995) these stands would not have any Salix eriocephala var. ligulifolia. 0 
T~ble 42 .. Percent Canopy Cove~gfimport.a~tPlant.Sp~cj~s in Sqlix,eriocephalq var. ligulifolia 
,1nesic graminoid Pl,11nt Associatign: See Tables 1 and 2 for Plot LocaJions. * = non-native 
species. 
PlotL_j 
Occurrence Rank 
TREES. 
·populus.angustifolia-'seedlings 
Populus de/toides ssp. mol)i/ifera 

. Populus deltoides ssp. monilifera-~saplings 
SHRUBS 
Salix eriocephala var. ligulifo/ia 
Salix exigua 
Salix lucid a ssp. caudata 
Salix monticola 
Salix planifolia ssp. planifolia 
Salix Jmljii 

GRAMTNOIDES 
- A!opecurus aequalis 

Calamagrostis canadensis 
Carex lanuginosa 
Carex nebrascensis 
Carex utriculata 
Paa pi·atensis* 
Scirpus pungens 
Scirpus microcarpus 
Typha lcitifolia 
FORBS 
Me111ha arvensis 
Solidago 11i11ltiradiara 
So!idago sp. 
Taraxacum offlcinafe• 
Thalictrum fend! eri 
HORSETA

0

!LS 

Equisetum an•ense 

GKIO 

c 

5 

24 

I 

19 

I . 

4 
15 

14 

13 

5 

3 
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Symp!roricarpos. occide11talis Alliance 

Snowbei:-ry (Symplioricarpos occide11talis) Plant Association 
CNHP Rank: G4/S3?. .. .. 

5 plots-95GK05, 95GK45; 95GK48, 95GK67, 95G~73 ... 

Reference Reaches: No reference reaches were !Ocat~d in the study area, ho\~;ever a g~od 
example of this type can be seen along Kettle Creek, just north of the sports d1.lb firing range, 
U,S. Air F9rce Academy ground~, '"[12S R66\V, Sep 21. 

Genera!'Descriptitin and Cominents:.The Syniphorkarpos occide11talis plantassociation is a 
minor type occurring in small draws and on toe slopes within foothill canyons of the Coiorado 
Front Range. A1011gthe S. Platte River floodplain it formslarge, patchy stands on higher 
terraces andjslands. It is !!asily recognized.as ,a low to medium high (0.5-1 m) shrub community 
forming large patches \\ith few other shrubs pr~~ent: 

Regional Distrihrition: This type is kno\\n from Montana, \Vyoming, and eastern Colorado. 
(Hansen et al. 1988, Jones and \Valford 1995, Akashi 1988, and this report). 

Distribution in Colorado: This association is only knmm from east of the ContinentaLDivide. 
It occurs in rocky draws of the Pawnee National Grassland, on terraces and flooplains of t11e 
Cache la Poudre and S. Platte Rivers, and on toe slopes and stream benches of eastern foothills 
streams (Christy 1973,K.itlel 1994, and.this report). On the western slope, S. rotundifolius is a 

_- very commori non-riparian association (Johnson 1987). 

The following characteristics.are based on plots and observations fi·om parts of the lo11'er So. 
Platte and upper Arka/1sas River Basins, Colorado. . · 

' ,_ -

Veget~tion: Symphoricqrpos occiden(alis forms a moderately dense slll"llb layer about' 1.5 ·feet 
tall, Ribes aureum (0-3%) and Salix exigu~ (0-3%) are.present in small an10unts. Toxicodendron 
rhydbergii (0-96%) was. thick in one plot growing as a very dense vine underneath.and around 
the Symphoricarpos stems (Table 43). · · · 

Elevation: 1,200-2,000 m (3,940-6,590 ft.) 

Site Characteristics: This association occurs on higher terraces and open rises of the broad 
floodplain of the S. Platte River. Along smaller tributaries, it occurs on draws and along rocky 
ledges. It can occur in narrow bands or as widely spaced individuals, but most often it is found 
in large, thick patches. 

Rosgen's Channel Type: This association occurs along large braided channels (D5), and small 
narrow steep tributaries (B3, GS). 
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Soil: Soil textures are silty day Joanis and siJfy loams with moderately deep top layers (3-5 feet). 

Adjacent Riparian Vegetation: This plaht associatiori grades into stands of Populus 
deltoides/Symphoricarpos occidentalis on the broad, open flo9dplains of the S .. Platte River. 
Salix exigua/mesic graminoid occurs in adjacent swales. It can be the oruy coI1111l.unity in narrow 
gulches and small draws, or can occur with Alnus incana and Populus ongustifolia stands on 
perennifil streams. · · · · · · · · 

f - - . -~ - -- - ' i - -

Adjacent Upland Vegetation: Agricultural fields, rangeland, and Bo·ureloila gracilis grasslands 
occur on the upland where this plant association is found. On foothill streams, Pil1us ponderosa 
and Quercus gamb~lii occur ori surrounding hiJI slopes. . . 

Succession arid Ecological Processes: 'rt is appa,rentth~tthlsplant assoCiationis one ofthe last 
successional stages of the pioneering flomlplrun forest of the S .. Platte River. Older trees die and 
fall over, leaving an open shrubland of Sy111pho1'icaipos (personal observation, see also Christy 
1973). This association occupies the driest sites within the riparian area and 111ay be transitional 
between riverine and upland habitats. · · · · · · 

1"1anagement: Along smaller tributaries, this type was seen growing along fences with a 
dl:amatic fence-line contrast, where Symphoricilrpos is widely spaced and nearly hidderi by the 
Agropyron intermedia on the grazed side, and thick stands of Symphoricarpos mixed with 
Prunus virginiana grow on the ungrazed side of th~ fence. In \Vyoming ,Symphorica1pos is 
conSidered an indication of a lack of grazing (Jones and \Valford 1995), while iri Montana it is 

: thought to be a grazing induced type (Hansen et al. 1988). · · 

Related Types: A silTiilarSymphoricmpos occfdentalis dominance has.b~en described by Jones 
and \Valford (1995), however their stands contain sign'ificant alnounts of F/axinus pennsylvanica 
and Acer negundo saplings and seedlings while the Co.lorado stands do not .. In \Vyoming, 
Akashi (1988) describes aRhus triiabdta-Sj:mphorica1pos occidentalis shrubland, however most 
of the associated shrub species do not occur within the Colorado stands. Kittel (1994) reports a 
Symphoricarpos alba/mesic graminoid community type from the Cache la ~oudre River. 
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Table 43. Percent Canopy Cover ofimportant Species of the Symphoricarpos occidentalis Plant 
Association. See Tables I and 2 forPfot Locations. * =Non-native Species. 

Plot Number (95 ___) GK05 GK45 GK48 aK.16 GK73 

Occurrence Rank c c c c c 
TREES 
Populus deltdides ssp. monilifera--seedlings · 8 

SHRUBS 

Ribes aureum 3 3 I 

Salix exigua . 3 I 7 

Sy1nphoricarpos accidentalis 30 42 85 49 90 

Toxicodendro111J'dbergii 96 

GRAMINOIDES 

Agl'opyron cristdtum 16 

Bromus tectorum * 9 

Carex sp. 5 
· . Pascopyrum s111itl1ii 27 3 

Poa pratensis* 29 6 19 29 8 

FORBS -'?; 

Brassicaceae spp. I 32 " 
Cirsiwn arvense* ' .J 

-- Cirsium sp. 4 1 
Descurainia sophia* 13 
Glycyrrhiza lepidota . 3 1 

.. 
,4 
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· Chokecherry-snow berry (Prunus virginiana-Sy111phoricarpos occidentalis) Plant . 
Association 
CNIIP Rank: GU/SU 
2. I'lots--95LS03, .95GK04. 

·Reference Reac.hes: No references were located in !he study area,. but a good example can be 
seenin Dave's Draw on the Pa,.,nee National Grassland; TlON, R60W, Sec 24. . 

General Description and Comments: This is a low to medium shrubland that is narrow and 
confined to gullies and arroyos and narrow stream benches. The vegetation is very thick ahd 
almost impossible to walk though. 

Regional Distribution: This association is reported to occur throughout Montana and\Vyoming 
(Hansen et al. 1995, Jones and Wafford 1995). Similar types have l!!so be.en reportedfrom 
Nevada. (Manning and Padgett 1995) 

Distribution in Colorado: The Prunus virginiana-Symphoricarpos occidental is association is a 
minor type found only in. dry gullies and draws on the eastern plains, although similar types have 
been reported from the western slope (Kittel et al. 1994, see also Related Types below). 

The following characteristics are based on plots and observationsfi·om parts of the South Platfe 
Rive1• Basin, Colorado. 

_: Vegetation: This association is characterized by a thick layer of shrubs about 1.5~4 feet tall, 
consisting of Prunus virginiana (20-41 %) andSymphoricarpos occidentalis (20~40%). Other 
shrub species present include Ribes aurew{1 (1-20'Vo) and Toxicodendron rhydbergii (10%)!. A 
few scattered Juniperius scopulorum also occur within the draw. The undergrowth is dominated 
by Paa pratensis (20-40%) and Bromus tectorum (3-40%). Forbs are scattered and weedy (Table 
44). 

Elevation: 1,630-1,650 m (5,370-5,400 ft). 

Site Geomorphology: This plant association occurs in entrenched washes with rock outcrops 
providing a strong north-south aspect. 

Rosgen's Channel Type: Along the Front Range, this association appears to occur only in steep 
gullies and arroyos (05). 

Soil: Soils are shallow to deep alluvial deposits directly on bedrock. Textures are mostly silty 
loams, ·becoming skeletal at depth. 

Adjacent Riparian Vegetation: Scattered patches of Juniperius scopulorum and Rhus trilobata 
occur in protected pockets along the draw. 
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Adjacent Upland Vegetation: Adjacent uplands have Stipa comata-Bouteloua gracilis 
grasslands. ' · · · · 

Successional and Ecological Processes: This association appears to be limited to small 
protected pockets within incised gullies and washes on the plains ... These shrub spec:ies_~equire 
more moisture than the surrounding uplands and occur in a,reas whe~e runoff can quickly .reach 
their roots, mainly at the bottom of rock outcrops and similar sites within the riparian zone. 
Manning and Padgett (1995) state that this type represents succession away from riparian 
conditions, and Hansen et al. (1995) suggest it may be a grazing' induced disclimax from the 
Fraxinus/Prunus virginiana community. Colorado.stands appear to be facuitatively riparian, and 
probably represent site potential in ungrazed conditions. 

Management: Thick stands provide little forage production forlivestock (Hansen etal.1995). 
With heavy browsing Rosa woodsii will increase in abundance (Manning andPadgettT995). 

Related Typ~s: Hansen et al. (1995) describe a Prunus virginiana community type that is 
identical in species composition, enviI;onmental. setting, occurrence location, and size to . 
Colorado stands. Manning and Padgett (1995) describe a similar Prunus virginimla!Rosr:i 
woodsii community type, however no Symphoricarpos appears in their stands. Jones and 
Walford (1995) report a Prunus virginlana dominance type that is wide spread throughout 
Wyoming and closely resembles the type described from Montana by Hansen et aL (19?1, 
1995). A similar type is reported from the Colorado River basin, the Przmus virginiam'f plant 
association (Kittel et al. 1994), but it has wetter species such as Cornus sericea and Pseudotsuga 

_- menziesii, making it quite different from the Prunus virginiana stands described here from the 
eastern plains. · 
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Tabl~ 44. ·Percent Canopy Cover ofimportant Species of the Prunus virginiana-Symphoricarpos 
occidenta/is Plant Association. See Tables I and 2 for Plot Locations. * =Non-native Species. 

Plot N,o. L_0. GK03 LS03 

·Occurrence Rarik • • B B 

Juniperus scopulorullzc~rnature frees i2 { 

SHRUBS 

. Primus virginiana var. i11ela11ocarpa. 26 .42 , - r ----

. R.hus iritlJbata var. trilobara 
Ribes aureum 20 

Ribes cereum 2 I 

Rosa Woodsii 1 
Symphoricarpos occidentalis 20 . 40 

Toxicodendron l}'dbergii .3 10 

GRAMINQIDES 
Bro mus tectorum * 3 40 

Eleocharis palustris I 

Paa pratensis* 20 I 

Stfpa comata 
.,..::---.... -

FORBS. 

· Artemisia ludovit::iana. 3 

Convolvulus arvensis I 
Descurainia sophia* I I 

Glycyrrhiza lepidota 3 3 

Maianthemum stellatum 30 20 

Meli~otus officinalis* I 
Thlaspi arvense 3 

Vicia americana I 
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UNESCO: III.B.3.d. DECIDUOUS PEAT SHRUBLANDS 
CO\VARDIN: PALUSTRINEDECIDUOUS SCRUB-SHRUB SHRUBLAND 

Salix brac/1ycarpa Alliance 

No plant associations were determined from the study area because not enougli samples were 
taken at high elevations. 

East Fork Arkansas River (plot 95RR23) is a broad glaciated valley with a mosaic of willows 
and wet sedge meadows. This stand is dominated by Salix brachycarpa (68%) with a bit of Salix 
wolfii (1 %), and Carex aquarilis (22%) and Carex utriculata (6%) in the undergrowth. Farb 
cover was <5% total (Table 45). Thistype ofmoist Salix:brachycarpa has notbeen well 
documented in the literature, but other stands are known frorri the Colorado River drainage 
(Kittel et al.1994). This type may be included inreports of the Salixpli:mifolia-Salix 
1rolfii/Caltha leptosepala-Carex aquatilis type described by Baker (1989) or the Salix 
wolfii!Deschampsia cespitosa type described by Johnson (1987), Other similar types include the 
Salix pla/1ifolia-Salix braclzycarpa types reported from the San Juan Mountains·, the Front 
Range; and from Gunnison National Forest (Baker 1989, Hess and Wasser 1982, Komarkova 
1986, Kittel and Lederer 1993). 

Table 45. Percent Canopy Cover for Important Species in Salix brachycarpa Dominated Stands. 
SeeTable 2 for Plot Location. 

Plot No. (95__) RR23 
Occurrence Rank B. 

SHRUBS 

Salix brachycarpa 68 ~.,' 

Salix wolfii 2 • 

GRAMINOIDES 

Carex aquatilis 22 

Carex utriculata ·6 

FORBS. 

Cai:damine cordifolia 2 

Geum macriiphyllu111 r 
J\1ertensia cilia/a I 
Pol emonium fol f osissimum 1 
Thalictrum alpinum 1 
Unknown forb 2 
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Salix pla11ifolia Alliance 

Planeleaf willow/Aquatic sedge (Salix pla11ifolial<;arex aquatilis) Plant Association 
CNHP Rank: G4/S4 
2 plots-- 95RR24,95GK20. 

Reference Reaches: No reference reaches were located, however a large occurrence in fair to 
good condition can be seen on BLM lands along Tennessee Creek adjacent to Highway 24, 
across from Missouri Hill, TS!), R80W,.Sec28. 

. . 

General Description and Comments: This a C011111).0n plant association of subalpine glaciated 
valleys, It is. a low-stature willow shrublan.d of alm()st pure Salix planifolia to mixed with S. 
brachycarpa or S. woljii at high elevations, grading into taller willowcarrs and intermixing with 
S. monticola at lower elevation~ (see plot 95RR24), 

Regional Distrilmfion: This type is kno\\TI from northwestern and north central Wyoming 
(Johnston 1987), the Uinta mpuntains and central Utah (Padgett et al. 1989), and. Montana 
(Bourgeron and Engelking 1994). 

Distribution in Colorado: This plant association is a common type and occurs throughout the 
high country of Colorado. It.has been reported from Roosevelt, Arapaho, Gunnison, Pike, and 
Routt National Forests (Johnston 1987), and in the higher elevations of the Front Range (Cooper 
and Cottrell 1990). In the Yampa River Basin this type is abundant throughout the Park Range, 

_- the Elkhead Mountains, and the Flat Top Mountains (Kittel and Lederer 1993). In the Gunnison 
River Basin it occurs in the upper reaches of the Big Blue. and West Elk \Vildemess Areas (Kittel 
et ol. 1995). 

The following characteristics are based ()11 plots and observations ji"0111 parts of the upper 
Arkansas and South Platte Ril'er Basins; Colorado. 

Vegetation: This association is characterized by Salix planifolia (50-60%)occasionally with 
other willows such as S. monticola _(3-38%), S. geyeriana (1-10%), and S. drummondiana (0-
12%). The undergrowth is dominated by graminoides such as Carex aquatilis (30%) and other 
Carex species and many forb species that do not contribute much more that 20% of the 
herbaceous cover (Table 46). 

Elevation: 2,450-3,050 m (9,100-10,000 ft). 

Site Geomorphology: This plant associafion occurs in wide, w~J va,Ileys .on gently sloping 
snowmelt fed swales. It also occurs in narrow valleys with sinuous streams and wet floodplains. · 

Rosgen's Channel '.Type: This type occurs on narrow, sinuous stream reaches (E4) and wider 
streams (B3). It is often associated with beaver ponds. .• 
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Soil: Soils are mineral silty clay and sandy loams with up to 30% organic matter in the top 20 
cm. 

Adjacent Riparian Vegetation: This association often forms a mosaic with Carex aqualilis 
meadows and Salix brachycarpa shrublands. 

Adjacent Upland Vegetation: Adjacent hillslopes are often covered in Picel1 engelniannH/ 
Abieslasiocarpa forests or subalpine grasslands (e;g. Danthonia). · · 

Successional Trends and Ecological Processes: This plant association occtiis in wetswa!es that 
are saturated throughout the growing season .. Both Caltha leptosepala and Carex aqudtilis can 
tolerate saturate.d soils, and occasionally they co-dominate (Padgett et al. 1989). Johnston (1987) 
notes that patches of Carex utriculata can occur within this plant association. · 

Management: Soils are susceptible to compactionby livestock. Heavy grazing willpp(!n the 
canopy and lower the water table through increased evapotranspiration, ailO\ving non-native 
grasses and forbs to become dominant in the undergrowth (Padgett et al. 1989, Hansen et al. 
1995). 

Related Types: This common association has been well documented in the literature under 
several names: Salix planifolia/Carex qquatilis (Padgett et al. 1989, Johns,tonl987, Kotnarkova 
1986, Hess 1981 ); Salix planifolia/Caltha leptosepala-Carex aquatilis phase (Hess arid Wasser 
1982), and Salix planifolia/Carex aquatilis (Cooper and Cottrell 1990). 

159 



Table 46. Percent Canopy Cover of Important Plant Species in the Salix planifolia/Carex 
aquatilis Plant Association. See Table 2 for Plot Locations. * =Non-native Species. 

P\otNo. (95__) RR24 GI{20 ·. 
Occurrence Rank 
SHRUBS 
Betuld glandulosa 
Salix drummondiana 
Salix.geyeriana 
Salix monticola 

· ·. Salix planifolia ssp. planifolia 
Salix wolfti 
GRAMINOIDES 
cliil21i1agrostis canadensis 
Carex aquatilis 
Carex microptera 
Carex urriculata 
FORBS 
Achillea millefallum 
Carddmiiie cordifolia 
Conioselinum scopulorum. 

- Epilobium angustifolium 
Fragaria virginiana 
Heracleum sphondylium 
}.fontia chamissoi 

Pedicularis groenlandica 
Pyrola sp. 
Sedum integrifolium 
Swertia perennis 
Thalictrum fendleri 
Viola sp. 
HORSETAILS 

Equisetum arvense 
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4 
12 

9. 
38 3 
51 60 
3 

2 11 
30 32 
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1 8 
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l 1 

3 
2 7 
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Planeleaf \\illow/Marsh marigold (Salix planifolia/Caltha leptosepala) Plant Association 
CNHP Rank:,G4/S4 
2 plots-- 95RR26, 95LS19. 

Reference Reaches: A very good example 6fthis plant association'can be seen intheDyer 
Amphitheater on BLM lanas, T9S, R79W, Sec 26. 

General Description and Comments: This association is a common subalpine wetland 
characterized by low~Stature slirubs (0.5 ni tall) with ver)' \\let to saturated soils and a thkk carpet 
offorbs in the undergrowth. 

Regional Distribution: This type is kno\Vn from northwestern and north central Wyoming 
(Johnston: 1987). ' 

Distribution in Colorado: It is a major subalpine wetland type that occurs throughout the high 
country of Colorado. It has been documented from Roosevelt, Arapaho, Gunnison, Pike, and 
Routt National Forests (JOhnston 1987). 

The following characteristics are based on plots al1d observations.fi·om parts of the zipper 
Arkansas and South Platte River Basins, Colorado. 

Vegetation: Salix planifolia grows in nearly pure stands (37-94%) with few other shrubs present 
such as Betula g!andulosa (0-16%) or Salix brachycarpa (0-1 %}. The herbaceous undergro\'i1h 

-- can be sparse due to saturated soils and heavy shade but is characterized by an abundance of 
forbs with few graminoides. Typically Caltha leptosepala (7-30%j and Cardamine cordifolia 
(0-22%) are present in high altitude stands (plot 95RR26), while stands at lower elevations have 
species such as Frageria virginiana and Hydrophyllum spp. (Table 4 7). 

Elevation: 2,800-3,600m(9,180-11,800 ft). 

Site Geomorphology: This plant association typically occurs in wide, glaciated valleys adjacent 
to streams and in swales and depressions, and on slopes where snow melt runoff continues to 
saturate soils at or near the surface for much of the growing season. The ground may be flat or 
uneven with raised hummocks. 

Rosgen's Channel Type: This association occurs along low to moderate gradient (1.8-2.3%) 
streams that are wide to braided and often below beaver dams (B3-D6). 

Soil: Soils of subalpine occurrences are typically deep, dark clay loams with high organic 
content. Soils of more montane stands are often mollic, but with a greater mirreral component 
and higher coarse fragments. 

Adjacent Riparian Vegetation: Carex aquatilis and Carex utriculata meadows occur on 
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adjacent saturated areas. Salix brachycarpa shrublands or Deschampsia cespitosa grasslands 
occur on adjacent drier slopes. 

Adjacent Upland Yegetation: Adjaceµthillslopes are often covered in Salix brachycarpa 
stands, upland meadows (e.g .. Danthonia sp.), orAbies !asiocarpa-Picea e11gelmo1111ii forests at 
subalpine altitude. At higher sites, alpine tundra may occur on the surrounding slopes. 

SuccessionaJ.Trends and Ecological Processes: This plant association occurs in wet s-,vales 
that are saturated throughout the growing season. It is a long-lived stable plant association that 
will change with fluctuations in the water table and degree of soil saturation. 

l\fanagement: Soils are susceptible to compaction by livestock. Heavy grazing will open the 
canopy and lower the water table through increased evapotranspiration, allowing Salix 
brachycarpa or Salix wolfii to become established. 

Related Types: This plant association is very similar to the Salix planijolia-Salix wolfii/Caltha 
leptosepala-Carex aquatilis described by Baker (1989), and the Salix p/anifolia/Caltha 
leptosepala types described by Cooper and Cottrell (1990) and Hess and \Vasser (1982). · 
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Table 4 7. Percent Canopy Cover of Important Plant Species in the Salix planifolia/Caltha 
leptosepala Plant Association. See Tables.i: and 2 for Plot Locations. * =Non-native Species. 

Plot No. (95__) RR26 LS19 
Occurrence Rank A · C 

TREES 
Picea engelmannii--young & mature trees 

. · Pin!Js contorta--young &. mature trees 
Populus tremuloides 

SHRUBS 
Alnus i11cana ssp. tenuifolia · 
Betula glandulosa 
Lonicera involucrata 
Pentaphylloides jloribunda 
Salix brachycatpa 

·Salix planifolia ssp. planifolia 
GRAMINOIDES 
Calamagrostis canadensis 
Carex scopulorum 
FORBS 
Caltha leptosepala 

-- Cardamine cordifolia 

Conyza canadensis* 
Dodecatheon pulchellum . 
F1·agaria virginiana 
Geranium richardsonii 
Hydrophyllum capita/um 
Medicago lupulina* 
Mertensia ciliata 
Sedum rhodanthum 
Tar ax a cum officinal e * 
Veronica wormskjoldii 
Viola sp. 

5 
11 
1 

2 

16 
4 

1 
1 

37 

14 

1 

32 7 
22 

12 

10 

18 

7 
3 

1 

1 2 

2 
1 

5 
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Sa/ix.woljii Alliance 

Wolrs willow/aquatic sedge (Salix woljii!Carex aquatilis) Plant Association 
CNHP Rank: G4/S4. 
1 plot-- 95AM39 

Reference Reaches: A good example can be seen along Iowa Gulch on BLM land, T9S, R79\V, 
Sec 35. . .. 

General Description and Comments: This is an common plant association of very wet sites in 
the subalpine areas of western Colorado. It occurs in wetter sites than those dominated by Salix 
planifalia and often foi:nis a mosaic ''ith stands of S. planifalia and S. brachycarpa, and o\:ien 

' sedge meadows. · · 

Regional Distribution: This association ha.S been reported from Utah and southeastern Idaho 
(Padgett et al. 1989);from Idaho and Wyoming (Youngblood et al. 1985),Montana (Hansen et 
al. 1995), and from the \Vestern Slope of(:olorado (Kittel et al. 1994); 

Distribution in Colorado: The Salix wolfii/Carex aquatilis plant association is weakly 
documented from Colorado's \Vestern Slope (Kittel et al. 1994, Johnston 1987). 

The following characteristics are based on plots and observationsfi·om parts of the upper 
Arkansas River Basin, Colorado. 

Vegetation: The one stand sampled has a variety of willows, including S. Wo/fii (21 %), S. 
boothii (11 %) and S. planifolia (15%). Also present is Betula glandulosa (12%). The 
undergrovvih has a rich assortment of forb species, total cover about 50%, including Ligusticum 
tenufolium and Thalictrum alpinum (Table 48). Carex aquatilis is the most abundant single 
species accounting for 21 % cover in the stand. 

Elevation: 3,480 m (11,400 ft). 

Site Geomorphology: This plant association occurs in moderately narrow valleys, "along flat to 
undulating floodplains above 2670 m (8760 ft) in elevation. 

Rosgen's Channel Type: This association occurs along broad, gently meandering strean1s (B2). 

Soil: Soils are mostly organic. 

Adjacent Riparian Vegetation: Salix brachycarpa and tallus·slopes occur adjacent to Salix 
wolfii stands in the mosaic. 

Adjacent Upland Vegetation: Alpine tundra occurs on surrounding hillslopes. 
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Successi.onal Trends and Ecological Processes:.· Carex aquatilis is well suited.tf) W(!t, organic 
soils at these elevations. Succession will occur slowly under these conditions (Padgett et al. 
1989). 

Management: The saturated soils are susceptible to compaction. Heavy grazing can lead to soil 
compaction and a reduction in the Carex aqz1atilis, allo\ving other grasses and forbs to become 
established. 

Related Types: Salix wolfii/Carex aquatilis (Youngblood et al. 1985, Padgett et al. 1989, 
Johnston 1987) and Salix planifolia-Salix wolfiVCalamagrostis canaderisis-Carex aquatilis 
(Baker 1989) are both similar although ours la.cks the other willow components. 

Table 48. Percent Canopy Cover of Important Plant Sp~cies in the S'alix wolfii/Carexaquatilis 
Plant Association. See Table 2 for Plot location. * =Non-native Species. · 

Plot1'!o. (95~ AM39 

Occurrenc~ Rank . B. 
SHRUBS 

Betula glandulosa 12 
Salix boothii 11 

Salix brachycarpa 2 

Salix p/anifolia ssp. planifolia 15 
Salixwolfii 21 

GRAMINOIDES 

Carex aquatilis 21 

Carex1nova 4 ' 
FORBS 

10 

Aconitum columbianum 2 

Caltha leptosepala 4 

Cardamine cordifo/ia. 6 
Ligustfcum tenuifolium 17 

Mertensia ciliata 2 
Oxypolis fendleri 3 
Pedicu/aris groenlandica 7 
Saxifraga odontoloma 2 
s1vertiaperennis 7 

Thalictrum aleJnwn 13 
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UNESCO: 

COWARDIN: 

6~~;LAN~OPHYTIC SQD-FORM!NG SUBAf..PINE-ALP!NE 

PALUSTRINE PERSISTENT EMERGENT WETLANDS 

Carex alJ,uatilis Alliance 

\Vater sedge (Carex aquatilis) Plant Association 
CNHP Rank: G5/S4 
2 Plots-95AM12; 95AM35.· 

References reaches: No reference reaches \vere located i~ the stud; a'reas, how~~e;,· a large 
occurrence in. good, condition can be seen on ELM lands along East Fork Arkansas River, 
T8S, R79W, Sec 16. . . ... . . . 

Regional Distribution: This commo~ type is widespread throughout th~ Ro~Icy Moun?in 
region. It is reported from mid to high~elevations in Montana (Hansen et al, 1988, as cited in 
Padgett et al. 1989), eastern Idaho, western \Vy9ming, and Utah (Johnston 1987). 

Distribution in Colorado: Iii Colorado, the Carex aquatilis plant association is a major type 
known throughout the state in subalpine environments. It has been reported from Roosevelt, 
Arapaho, White River, Routt, and Gunnison National Forests, and Rocky Mountain National 
Park (Johnston 1987, Kettler and McMullen 1996), as well as from the Yampa, San Miguel, 
Dolores, Colorado, White, and Gunnison River basins (Kittel and Lederer 1993, Kittel et al. 

-- 1994, 1995). 

The following characteristics are based.on plots and observations ji"0111 parts oft he upper 
Arkansas River Basin, Colorado. 

Elevation: 2,650-3,475 m(8660-11,400 ft) . 

Site Geomorphology: This plant associati()n qcr;_urs in a variety of valley types,.butlarge 
expanses of it occur in broad, low-gradient valleys where large snow"inelt fed sw.ales• and 
slopes dominate the landscape. It can ijlso grow in fine sediments at the margins of lakes and 
beaver ponds. · 

Rosgen's Channel Type: The largest~ccurrences are found near narrow, deep,si:nuous 
streams (E4, ES, E6). Some stands occur along steep streams (A3),.others along wide, 
shallow streams (B3), and also where beaverdams and ponds have altered the channel' 
morphology. 

Vegetation: This plant association is characterized by a dense rhizomatous sward of Carex 
aquatilis (55-71 % ), usually accompanied by a few other grarninoids species· such as Juncus 
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balticus (0-5 %) and others. Carex utriculata can. o.ft!!n. be tiresent but is. usually .not. more than 
10~30% cover. A few fcirbs are commoilly present such iis Car;damine cordifolia (0-11 %), 
Galium trifidwn (1 % ); and Geum macrophyllum (1%) (Table 49). · 

Soil: Soils are mostly deep, dar~-cgkired heavy clays, sil!s or orgar1ic !a,y~rs . .Qyer mo~e 
skeletal layers. Soils are often saturated to the surface, and if not, mottling is commoilly 
present within 10 cm of the surface. 

Adjacent riparian vegetation: This meadow association almost always occurs in a mosaic of 
many riparian plant associations, including Salix planifolia, Salix woljii, and Salix moliticola-
Salix geyeriana shrublands, and Carex utriculata wetlands in standing water. · 

Adjacent upland vegetation: Abies lasiocarpa-Picea engelmannii forests, or alpine fell-fields 
occur on adjacent hillslopes. 

) . 
Successional and Ecological Processes: The presence of Carex Utriculqta in a .Carii.>: 
aquatilis stand may indicate that the site is transitional between the wetter, C. utricuiata 
dominated sites, arid the drier, C. aquatilis dominated sites. Either the stand isprogressing 
through time or the site is a physical transition from one habitat to the next. With time, 
willows (e.g., Sall>: planifo/ia or Salix wolfil) may become established at the site and; may 
eventually dominate. ·• 

Management: The Carex aquatilis type occurs on soils that are typically wet throughout the 
.. growing season, and livestock grazing can often cause hummocking and pitting of the soil, 

with overuse, .or use during the.early season when soils are subject to compaction (Padgett et 
al. 1989). Carex aquati!is is more palatable to livestock than C. utriculata, and grazing this 
community may favor C. utriculata (Padgett et al. 1989). 

Related types : This common type has been well documented in the literature: Carex aquati!is 
(Cooper and Cottrell 1990, Padgett et al. 1989, Youngblood et al. 1985); it is probably 
included with the broader type Carex aquatilis-Carex rostrata (Hess and Wasser 1982), and 
Carex aquatilis-Carex rostrata-Deschampsia cespitosa (Baker 1989) . 

. ·.· 
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Table 49: Pertent CanopyCovetfor Importaht Species of the Carex aqiiatilis Plant Association. 
See Table 2 for Plot Lociiti.6ns'. * = 1'fon-native Species. · 

Plot No. (95__) AM12 AM35 

Occurrc:nc.e llank · B B 

GR:AMINOIDES 
Carex aquatilis 71 55· 
Carex praegracilis I 

. C.ar~ ut1:iculaia :20 
Juncui bcilticus var. n1011ra!lus 7 
Paa pratensis 7 
FORBS 
Cordamine cordifolia 11 
Galium trifidum 1 

Geuni 1i1acrophyllum 1 

Rorippa.nasiurtium-aquoti.c1111I* I 
Stellaria sp. 1 
Tara:xacum officinale* 1 
Trifolium pratense * 1 
Trifolium repens* 4 
HORSETAILS . 

-- Equisktwn drveiise 1 
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Ca,rex praegracilis Alliance 

Clustered Sedge (Care."'!: praegracilis) Plant AssoCiation 
CNHP Rank: G3/S2 

. 2 Pldts--95GKOI,95LS02. 

Reference Reaches: No ref~~ence !eaches oftl:\is typewere located .in the ~tu~y an;a. 

'' , ' ', ' > \,' i ,i ' i ' '' - ' i ' ._· ' - - ' '' ! ' ; " ' 

Gen(!ral Desfriptiqn a11d Comments:. Thi~ is till ope11 mei;~fow iµ s\ya)es follmying stream 
courses on the short~grassprairie... . . . . . . . . 

J '<"",, ": - '· _, - ----' ,, 

, , . - '. - - f\r ;,-;- -- : - --, 
Regional Distribution: Plant assocfatfons dominated or co-dominated by this species have been 
reported from Montana, IdahQ, Utah, \Vyoming, and New Mexico (Bourgeron and Eng(!lking 
1994, Hansen et al .. 1988, Jones ancl.Walford.1~95, ap.dptirki11 et al. 1994). · · · 

- ' ' ,- -- ' ' ', ' :_ \ -- -- ' 

Distribution iii Colorado: This association has not be~n ~eported from Coiorado,Ji~wever it 
was found along s~all ~reeks df the Pawnee Natidnal Grassland, and is likely to occur 
throughout the northern plains, 

Thefollowini~haracteristics are based on plots and ob~enations ji·om the loll'er S. Platte River 
Basi/1, Colorado. · · • 

Elevation: 1,515-1,550 m (4,980-5,110 ft). 

Site Geomorphology: This association occurs along small, shallow drainages, usually no more 
than 2-5 meters wide, with a stream width of .5-1.0 m. The stream banks are g:entle and flat. 

Rosgen 's Channel Type: Stream channels are wide and flat, with little sinuosity, low gradients 
(.5-1 %), and little to no floodplain development (F6). 

Vegetation: This plant association is a narrow, moist band of Carex praegracilis (24-34%) \vith 
Carex nebrascensis (3-12%), Eleocharis palustris (0-11 %), and Equise/um laevigata (1-3%). No 
shrubs or trees are present, and the ground is completely covered with standing live biomass 
(Table 50). 

Soil: Soils are fairly deep (60 cm+) and ranged from heavy clays to sandy clay loams. The 
water table is near tl1e surface in early June (12-44 cm depth). Sampled profiles had distinct, 
high contrast mottles at about 25 cm in depth. 

·Adjacent Riparian Vegetation: This plant association ·can occur with patches of Carex 
nebrascensis and AgropyTon smithii. Scirpus pungens and S. lacustris stands can also occur in 
adjacent pools within the channel. However, ilie Carex praegracilis plant association often 
occurs as the only vegetation type along small streams. 
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Adjacent Upland Vegetation: U~land slopes ha've slfort grass Bouteloua gracilis prairies and, in 
the spring of 1996, large patches of Descurainia :u;ipf1ia, a non-n!'-tive mustard. 

' ' ' - -- - ~ --

Successional and Ecological Processes: Little is kno\vn about the SlfCcessl01;i'.atsiatiiS'pfC. 0 
praegracilis dominated areas. ··· ·· · 

Managementrcare±pl·akgracilis is' llI1 importll!lt fotage for horse~ arici cattle and forms large 0 
meadowsin southwesb:m Montana, where it ispref~rred o\1.er.aµy gr35s1sJ:!ecies .for its forage 
value {Herman 1970). · Ih C<llorado it never fori!is large ~xtepsive nit!acfows. and may be limited 
to more mesic habitats found within riparian areas. Soils of this association are susceptible to 
compaction if grazed when saturated in early spring and summer. 

: - ' ' ; ,_ - \ - - - -;'. -- - - - " -

' ' '-' - - - ; - " - -- - - : - - - - - - "'- - -- - - - - - ; 

Related Types: A :Carex praegracilis-C. aquaiilis type has been cl~scnoedfroni Utah, and may 
also occur in Idaho (Botirgeron'and Eftg'elkirig 1994).' Hansen et al. (1988) descrioes a Carex 
praegracilis dominance t)'pe that O~fo/S throughout much ofMont<Jlla .• Jones and \\Talford a 
(1995) describe a Cai·ex praegracilis dominance t.ype mat appears very simHar in species 
composition and environmental setting to the stands. sampled in Colorado. A Jimcus balt(cus-
Carex praegracilis community type has been described by DfuKin et al. (1994). Stands 
dominated by C. praegracilis have .been reported from Idaho and Utal1 (Brotherson and Bro\\n 
1984, as cited in Jones and Walford 1995), and can be abundant iri moist swales of the plains a: 

(Herman 1970). 
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Table 50. Percent Canopy C~verJor Import8;11t Species of the Carex praegracilis Plant 
Association. See Table 1 for Plot Locations'.*= Non-native Species. 

PlotNumber(95_J G.KOl LS02 
Occurrence Rank C C 

GRAMINOIDES 
Bouteloua curtipendula 1 

·.Boutelouagracitis 6 
' -- - - - ---- -- -
Carex nebrascensis 3 12 
Carex praegracilis 34 24 
Eleocharis pa/ustris 11 
Hcirdeum}ubatum* 1 
Pascopyrum smithii . 7 
Poa pratensis~ 25 
Scirpus pungei1s 1 
FORBS 
Achil/ea millefolium 4 
Ambrosia sp. " .J 

Cirsium arve11se * 12 :-·-

Cryptantha sp. 1 
Descurainia sophia* 1 1 
G/ycyrrhiza lepidota " 1 .J 

Heterotheca villosa 1 
Lepidium sp. 1 
Lithospermum incisum 1 
Melilotus officinalis* 11 
Ranunculus trichophyllus ·1 
Sagittaria sp ... . .. I 

Senecio sp. " .) 

Taraxacum officinale* l· 
HORSETAILS 
Equisetum laevigatum · 1 • 3 
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.. Caiex 11ebillScf!11SiS AI.Hance 

Nebraska sedg~ (Carex 11ebrasde11sis) Plant Association 
CNHP Rank: G4/S4 _. .. 
4 Plots--95LSOI, 95LS05, 95GK02, 95GK03 

Reference Reaches: No reference r.eaches were found in the study area; however an occurrence 
in good condition can be seen on Twomile Creek on the Pa\vnee National Grasslands, Weld 
County, TUN, R56W, Sec 32. 

General Description and Comments: This is an open wetland meadow, often on saturated soils 
for much of the growing season. It generally occurs along the margins of Stream bru,iks and 
lakes. 

Regional Distribution: The Care.'C nebrascensis is a widespread species, and generally forms 
small to medium-sized meadows where it occurs. It has been reported as a plant association 
from New Mexico, Utah, Wyoming, Montana, Idaho, Arizona, and \Vashington (Durkin et al. 
1994, 1995, Padgett et al. 1989, Jones and \Valford 1995, Hansen et al. 1989, Johnstonl987). 

Distribution in Colorado: In Colorado, it occurs in the lower montane (Kittel et al. 1994, 
Cooper and Cottrell 1990) and on the plains in the northeastern part of the state (Baker 1982, as 
cited in Jqhnston 1987). 

-- The following characteristics are based 011 plots and observatio11s Ji-om the lower South Platte 
River Basin, Colorado. · · 

Elevation: 1,250- 1,580 m (4,i00-:5,230 ft). 

Site Geomorphology: This plant association appears to be restricted to very wet soils bordering 
standing ponds and pools of low gradientstream channels. The stream bed is undulating,· 
creating a pool-meadow sequence that, with.higher stream flows, becomes a pool-riffle sequence. 
The Carex nebrascensis plant association occurs on wetcmeadow areas between chanrie! pools 
and as a narrow band around pool edges. 

Ros gen' s Channel Type: This plant association occurs on small meandering streams of low 
gradient (05:0.75%}with little floodplain development (C6 to F6). 

Vegetation: This plant association is comprised of Carex nebrascensis (30-66%) with Carex 
praegracilis (0-6% ), Eleocharis palustris (10-40% ), and Scirpus pun gens ( 1-10% ). Farb cover is 
low with Ranunculus cymbal aria (0-11 %) and ldelilotus officina/is (1-16%). Potamogeton sp. 
was abundant in one occurrence (34%) (Table 51). 
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Soil: Soils of this J>lant association are heavy clays an!l silty clay loams with high organic .matter 
content. All soils sampl~d had signs ofpenodic: anoxic conditions, either in the form ofa gleyed 
layer or abundant mottling 'Within 20.cm ofthesurl'ace. 

Adjacent Riparian Vegetation: Adjacent riparian plant associations are Carex praegracilis, 
Scirpus lacustris, and Salix e.Yigua types. · · · · ···· · · · 

Adjacent Upland Vegetation: Upland slopes are mostly Bouteloua gracilis short grass prairies. 

Successional and Ecological Processes: Carex nebrascensis occupies some of the wettest 
habitats, and the soils are easily compacted by grazing when saturated in early spring and 
summer. 

Management: Carex nebrascensis dominated meadows can be important forage for grazing and 
as cut hay (Hertnan 1970). It is not considered as palatable as other Carex spp. yet is often 
heavily grazed in the late-season (Herman 1970). Moist soils are subject to compaction. 

Related Types: The Carex nebrascensis type has been well documented in the literature, as well 
as a co-dominant in other plant associations including, but not limited to, Carex aquatilis, Carex 
utriculata, and J1111cus balticus (Padgett et al. 1989, Durkin et al. 1994, 1995, Johnston 1987, 
Kittel and Lederer 1993, Kittel et al. 1994, Jones and Walford 1995, Hansen et al .. 1988·, 1989, 
Cooper and Cottrell 1990, Bourgeron ans Engelking 1994) . 
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. Tab!~ 5 L Percent ~anopy CQ".er for ImportantSp~ci\:s of the Carex 1iebrasc:e11sis Plant 
Association. See Table l for Plot Location~. * ~Non-native SiJ'eCies. 

Plot Number (95 ___) LSO 1 LSOS GK02 GK03 

Occurrence Rank 

GRAMINOIDES 

Carex nebrascensis 
· Carexpraegraci!is 

Efeocbaris palustris 
Juncus balticus ::var. montanus 
Poa pratensis* 
Scirpus pungens 

. s]Jm;iina gracilis . 

FORBS 
1\!elilotus officinalis* 
Plantago patagonica 
Potamogeton sp. 
Potentilla sp. 

Ranunculus cymba/aria 
Rorippa palustris ssp. hispida 
Rumex crispus* 

- Taraxacum officinale * 
HORSETAILS 

Equisetum laevigatum 
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.Carex la11ugillosa Alliance 

Wooly ~edge (Carex laimgi11osa) Plant Associatfon (Tentative) 
CNI;IP Rank: G4/S3? 
l plot,...95LST3 

Reference R~aches: Only one stand wa5foc~ted ih the study iirea along the S. Platte Rive:r on 
DOW land, T8S, R68\V, Sec 14. 

- - j -- l _- - - - - i - ~ - ,- : ' - - : ; - - - ' - ' - - - - - - ''. ,, -

General Description and .C:omm~nts: This is a distinetive wetland-indicator sedge that forms 
small to medium pure stands in very wet conditicins: Many small stands were observed on the S. 
Platte River floodplain in depressions and ,swales, often under the canopy of cottonwood trees, 

. and occasionally in full. sun, · 

Region~! Distribution: This plarit association hasbeenreported from Oregon, Utah, Idalia, 
Montana;l'forth and South Dakota, Nebraska, Karisas, ahd C~lorado (Bourgerori and Engelking 
1994, Hansen et qi. 198~, 1991 ;Midwest Heritage Task Force 1994, Kittel et al. 1995). · -- . - - " 

Distribution in Colorado: In Colorado, it has been observed along the Gunnison River (Kittel 
et al. 1995), tiie floodplain of the South Platte River in north~astem Colorado, and tributari.es of 
the South Platte River draining the Black Forest (Palmer Divide) (this report). 

The following characteristics are based 011 plots and ohsermtions Ji-om the lo11'er South Platte 
-- River Basin, Colorado. 

Elevation: 1,817 m (5960 ft). 

Site Geomorphology: This association occurs in very wet conditions, generally at the saturated 
edge of the stream channel, and often in standing water. 

Rosgen's Channel Type: This type had been observed on many types of channels, but in 
general, it occurs along meandering, moderate gradient (1 %) streams (C4). 

Vegetation: This association is characterized by a near monotypic stand of Carex lanuginosa 
(80%) with a few other graminoides such as Car ex nebrascensis (2% ), Scirpus pungens ( <1 % ), 
and Poa pratensis (8%). Scattered forbs include Cirsium arvense (4%) and Jientha arvense 
(8%) (Table 52). 

Soil: Soils are deep silt loam to clays \',dth mottling occurring throughout the profile. 

Adjacent Riparian Vegetation: Stands of Salix amygdaloides and Populus angustifolia 
woodlands occur along foothill streams, while Populus de I to ides woodlands occur along stream 
reaches on tl1e plains. 
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Adjacent Upland Vegetation: Upliilld commuliities are Pinus ponderosa forests along foothill 
tributaries, and Bouteloua grqcfli~ short grass Pra4ies along reaches on the eastern plains. 

Successional and Ecological Processes: Carex lanuginosa is tolerant of flooding ruid vezy 
palatable to most livestock, though apparently not utilized by deer (Hermann 1970). It has long 

[] 

c~eeping rhi:i;omes that form. ~ense mat~ tJiat Cart e:ffectively stabilize stream banks (Hansen et al. n ... 
. 1988). . . .. .. . . .. .. . ! • • •. ! • • • • . u 

Managenient: Soils of thi~ plant as~ociatjon are saturated to vezy i,noist throughout most of the n . 
. g~?~g season, and are susce!ltible to:compaCtioil by graz.lng animals. . . u 
Related Types: A Carex lanuginosa dominan~e type i~ reported from Montana, and is fl 
considered a minor, mid-elevation type (Hansen et al. 1988, 1991)'. The Catex lanuginosa plant U 
as.sociationhas Q(!en reported to o,cc,w: in Idal10, Oregon, and Utah (Bourgeron and Engelking 
1994). Bands of Carex lanuginosa along stream banks haVe been reported from' the G\Jnnison 
River, C:olorado (Kittel et al. 1995). Two rare phm:t associiiiions, ranked S l and S 1 ?, ~onsl~ting 
of Carex lanuginosa and Scirpus spp., have be.eri reported from Nebraska and Kansas (Midwest 
HeritageTask Force 1994). Additionally, Care.'<: lcmuginosa stands have been reported to occur ~ 
with Spartina peclinata in th.e Dakotas, Nebraska, and Kansas (Midwest Heritage Task Force 

. 1994). a 
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Table 52. Percent Canopy Cover for Important Speciei; of the Carex lanuginosa Plant 
Association. See Table 1 for Plot Location. * ;,;Nonlnative Species. 

PlotNumber(95__J .. 1 LSB 
Occurrence Rank B, 
GRAMINOIDES 

Carex lanu[I_inosa 80 

Carex nebrasce1lsis 2·; 

Hordeum jubatum 1 
Poa pratensis* 8 

Scirpuspungens 1 
FORBS . • »-''· 

Achill~a niillefolium 1 
Ambrosia sp. '1 
Cfrsfum a1:Veh~e * .. 

4 

Lactucasp .. 1 
Mell/ha arvensis 8 
}vfentha sp. 1 
Unknown /orb 5 
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· Carex utricuiata Alliance 

Beaked sedge (Carex utiiculata) Plant Association 
CNHP Rank: .. G3G4/S3 
1 plot- 95J\M37 

. . 
Reference :Reaches: One large oci:urrerii:e cal1 be seen along fowa Gulch. on Bµ1: land, TlOS, 
R80W, Sec 2. . . . 

General Description and Comments: Carex utriculata stands occupy the wettest meadow 
sites on mineral. soils, while Carex aquatilis occurs in slightly better drained areas, often on 
heavy, mor1{org~<;.sQi!s,. !bese twO species iI1termix at intermediate habitats, al1d thus 
create the confusion in the literature as to whether there are one or two plant associations. We 
chose to follow Padgett et al.' s (1989) and Youngblood et al. 's (1985) lead i.n aistinguishing 
between plant assoi:iatfons \VhiCh often have different envifbilmental characteristics. <(s well as 
different species composition, and because in Colorado, pure stands of both species occur, as 
well as large stands of completely intermixed stands. Note that this species has beeri 
erroneously called Carex rostrata in Colorado literature (Weber and Whitmail 1992). · 

Regional Distribution: ·· This type has been described by many authors from central and 
eastern Oregon, central and eastern Utah, southeastern Idaho, \Vester!l \Vyoming, and western 
and central Montana (Kovalchik 1987, Padgett et al. 1989, Youngblood et al. 1985, Jones and 
Walford 1995, Hansen et al. 1995). 

0 
0 
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Distribution in Colorado: In Colorado the Carex utriculata piant association is a major type 
known throughout the state in subalpine environments. It has been reported from Roosevelt, D 
Arapaho, White River, Routt, and Gunnison National Forests, Rocky Mountain National Park 
(Johnston 1987, Kettler and McMullen 1996), as well as from the Yampa, San Miguel, n 
Dolores, Colorado, White, and Gunnison River basins (Kittel and Lederer 1993, Kittel et al. ti 
1994, 1995). 

Elevation: 3,020 m (9,900 ft). 

Site Geomorphology: Carex utriculata grows in standing water and saturated soils around 
lakes and beaver ponds. It also grows ill wet swales and overflow channels where standing 
water occurs. 

Soil: Soils are thick and saturated organic, often intergrading with mineral soils. 

Vegetation: This plant association is characterized by nearly pure stands of Carex utricu/ata. 
Carex aquatilis may also be present in millor amounts ( < 10%) (Table 53). Willow carrs are 

·:-· 
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often adjacent, and a few scattered individual willows occur, particularly Salix planifolia at 
higher elevations and Salix i1ti:mtfcold at idwer elevatfoD.s. 

Adjacent riparian Yegetation: This assodation is often part ~fa )Vetland mosaii:, with 'Salix 
planifolia, Salix monticola, and Salix geyeriana shrublands. It alsq occurs adjac;entti:{ and 
intergrades with Carex aquatilis meadows. · · 

Adjacent upland vegetation: Abies lasidcafpa-Picea engelmannii forests, Pi:Jpulrls 
tre1.nuloides woodlaJ,lds, and Quercus gambelii shrublands occur on adjacent hillslopes. 

' - -,__ - - . -- - --- -- - - - - ' -- - ; ____ , 

- - - - - - ---- - ' - --'' - - ' - - - -' ' '' - :;_ - - - - - -
Successi9nal and Ecological Processes: C:drexutriCulizta appears to be an early seral, 
cillonizirig species becoming abundant at the margins ofne\yly formed beav~r ponds (PaClgett 
et al. 1989). With' a drop in the water table; other Cafecefand willows will move in and the 
site will change to a Car ex aquatilis type arid, l~iei:, to a Sizll"t dominated type. , · · · 

Related types: This common. ass~ciation has been \~eh documented in the literatlire.: C~rex 
utriculata (Cooper and Cottrell 1990); Carex rostrata (Youngblood et al. 1985, PaClgett et al. 
1989). It is .QrobaJ;>Iy included within the.broaper types Carex rostrata-Carex aquatilis(H.ess 
and Wasser 1982), Care.""C aquatiliscCare.""Cutriculata-Care.t utriculata Phase (Johnstad 1987), 
and Carex aquat!iis-Care.""C rostrata-Desclzatnpsia cespiiosa (Baker 1989). · . 

" ., - -~ 

-- Plot No. (95.:..__) , AM37 
Occurrence Rank . B 

SHRUBS 

Pentaphylloides jloribunda 5 : 

Salix geyeriana . 1 
Salix monticola 1 
GRAMINOIDES 

Calamagrostis canadensis 1 . 
Carex aquatilis 8 

· Carex ulriculata 61 
·- - -- - ,. - ----i ·; ,' - - - i 

· Juncus balticus var. montanus 2 
Poapralensis* 1 
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Eleocharis. palustris .Alliance 
,- -- ". ; ;;- -- - - ' - - - - - \ 

Spike rush (Eleocharfs palustris) .Plant Ass'?ciation 
C~.Rank: G5/S3S4 . . . . . . 

. 2 Pl0ts~-95LS23, 95LS24 . • 

Reference Reaches: No referenc.e reaches w~re found in the study ar~a, 
- " - ' -- - -; J ) - :;,, - j - ' -- -

Gener~! Descriptions and C~mm~nts: Stancls of the Eleoclla;is palustrif a5~~ciati6ri satnpled 
along the@karee River have high species richness anci more biorp.ass thap. Eleocharis palustris 
stands ~t higher elevati\)nS in sool, ,.IIlontane set:t.ings.T!ie as~ociated s11.edes within thiS plant 
association aiemoreC!osely aligned with sfarids'sampled ori the Co!Ilhliche.National Grasslands 
and along the Rio 9rande R.iverVaU~y, Ne\v Mexico (sreCulveret al. 199q, and Durkiri et al. 
1995). The presence of Panicum Vi/gatzim appears to be unique to the Arikiiree Rivet 
en".ironrnent and is not mentipn~d as.a co-associate. for this plant asspciation else"'!!iere in the 
litera~re. .· . · · · ·... · · ·. · •· 

_-;-

Regiona!Disttibutioh: The Eleoc/fari; palustrfs plant association has been report~d throughout 
.the sduthern Rocky Mountains froni Colorado, \Vyoming, Utah, and southwestern Idaho 
(Sanderson and Kettler 1996, Jones and \Valford 1995, Kittel and Lederer 1993, Jolmston i 987, 
Padgett et al.1989, and Youngblood et al. 1985). It is also reported from Oregon (Kovalchik 
1987) and.New Mexico (Durkin et al. 1995). · · 

.· Distribution in Colorado: Cooper (1993) reported an Eleocharis palustris plant association 
from the Crested Butte region. Cooper and Severn (1992) report an Eleocharis palustris plant 
association from the San 1.uis Vailey. Culver et al. (f 996) describe a mlxecl Eleocl1aris-Scirpus 
plant association from the Comanche National Grasslands. 

The following characteristics are based on plots and observations .fi·om the !o1l1er S: ·Platte River 
Basin, Colorado. 

Elevation: 1,100-1,200 m (3,860-3,930 ft). 

Site Geomorphology: The Eleocharis palustris plant association grows on the edges of small to 
large ponds, lakes, reservoirs, and in back water reaches of large rivers. It is a coliiliioh emergent 
association that occurs in shallow, mostly still water. This association occurs right in the stream 
channel of the Arikaree River. 

Rosgen's Channel Type: This association occurs along strongly meandering stream channels 
with moderate gradients (C4-6). 

Vegetation: This association is characterized by thick herbaceous grm\<th of Eleocharis palustris 
(i2-66%), Leesersia oryzoides (16-40%), and Scirpus pungens (17~.f9%). Other graminoides 
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present are Panicum virgatum (7-15%), Carex lanuginosa (7%), and Spartina pectil]ata (Q-12%) 
(Table 54); · · 

Soils: Soils of this association are fine-textured loamy sands, clays, anf! sandy clays. 'Both 
sample profiles had considerable organic content in the upper 10-20 cm. Although the profiles 
indfcated heavy, moist s6il,rio hYdric indicators were observed.·. .• 

Adjacent Riparian Vegetation: Adjacent stands ofScirpus pungens and Scirpus lacustris occur 
within the stream.channel. \Vet meadow prairies of Panicum virgatum and Sorghastrum nu tans 
occupy the ilnmeclia!e stream banks !!lld low floodplains. Large stands' of Populus deltoides and 
Salix amygdaloides also occur scattered acr()SS the floodplain. 

Adjacent upland Vegetation£ Upland rolling hills are occupied by short grass Bouteloua 
gracilis grassiands, or sandsage Shrublarids~ 

Successional and Ecological P·rocesses: Eleocharis palustris is a rhizomato~s plant that 
survives both flooding and dry periods. It can also tolerate fluctuating. water levels. \Vi th more 
stable water levels, this assoc.iation may be replaced by a Scirpus dominated plant association. 

Management: The low palatabilitY of Eleocharis palustris and seasonally wet soils limit the 
grazing value of type for livestock (Hansen et al. 1995). .:?:. · 

. & 

Related Types: Sanderson and Kettler (1996), Jones and \Valford (1995), Kittel and Lederer 
.- (1993), Johnston (1987), Padgett et al. (1989), and Youngblood et al. (1985) describe an 

Eleocharis palustris plant association. Kovalichik (1987) described a similar Eleocharis 
palustris association from Oregon. Durkin et al. (1995) report several similar Eleocharis 
palustris plant associations from the Rio Grande River valley, New Mexico. Cooper (1993) 
reported an Eleocharis palustris plant association from the Crested Butte region. Cooper and 
Severn (1992) report an Eleocharis palustris plant association form the San Luis Valley. Culver 
et al. (1996) describe a mixed Eleocharis-Scirpus plant association from the Comanche National 
Grasslands. 
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Table 54. Percent Canopy Cover for Important Species of the Eleocharis palustris Plant 
Association. See Table 1 for Plot Locations. * =Non-native Species. 

Plot NwnberJ95~ LS23 LS24 
Occurrence Rank . ' A 

SHRUBS 

Salix exigua .... 3. 
GRAMINPIDES . 
Andropogon.gerardii 1 
Carex lanuginosa 7· 6 
Eleocharis palustris 66 12 
Leersiii oryioides* 40 16' 
Panicum virgatum 15 7 
Scirpus acutus 1 23 
Scirpuspungens · · 29 
Spartina pectinota 12 
FORBS 

Glycyrrhiza lepidota 4 
Sagittaria sp. 1 2 

Salidago sp. 5. 

·:· 
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Scirpus acutus Alliance 

Softstem and Hardstem Bulrush (Scirpus acutus-Scirpus taher11ae1i1cmtam) Plant 
Association-Tentative · 
CNHP Rank: G5/S3? 
1 plot--95GK60 

Reference Reaches: Only one stand was located in the study area. 

General Description and Cominents:InColoraoo Sdirpusaeutli; and Scirpus idbernaemontani 
are considered to be tv.'o subspecies ofSchoenoplectuflacusiris ssp. acutus and ssp. creber, 
respectively (\Veber and \Vhitman l991). The field detennfriation between them is difficult and 
they are often confused. Because we have observed these two species (or subspecies) in nearly 
identical habitats, and other states report they can co-occur (Midwest Heritage Task Force 1994), 
\Ve propose a: single plant association under the name Scirpus acutus-Scirpus taberiiaemontani, 
\vhere either species can occur as the dominate; il1 a irionbculture, or in any mixture of:the two. 
This association often occupies sites similar to those of the Typha spp. plant associations; and 
some aulliots have lumpedScii:pus and Typha associatfons together{e.g., Cooper'1988). 
Observations from Colorado suggest that these associations rarely intergrade; and when adjacent 
stands occur, the transition from one association to another is usually abrupt (Hansen et al. 1988, 
Sanderson and Kettler 1995). Thus we propose separate Typha spp. and Si:i1pus spp. pf ant 
associations. 

_- RegiOnal Distribution: This plant association is knd\vn in small pockets and large wetland 
stands on the GreatPJairis (Hansen et al. 1988, 1989, Jolinston 1987, Midwest Heritage Task 
For7e 1994). 

Distribution in Colorado: This association has been reported from the western slope (Kittel et 
al. 1994), Sanderson and Kettler (1995), and occurs in small pockets throughout the eastern edge 
of: the Rocky Mountains front (folin5ton 1987); 

' 
Thefollowingcharcicteristics are based on plots and observationsji·om the lin\•er S. Platte River 

· Basin, Coioi·ado. · · 

Elevation: 1,300 m (4,290 ft). 

Site Geomorphology: The Sci1pus acutus~Sci1pus tabernaemontani plant association occlirs in 
wet swales, bverflo\v channels with standing water, ditches, and at the edges of beaver ponds. 
One stand occurred on a saturated tioodpl<Hn where a perched water table emerged from the 
surrounding bedrock. · · · · · 
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Rosgen's Channel Type: This ~sociation occurs on small slow-moving tributaries and large, 
meand~ring rivers wi.th backwa~er habitiits sµc:h as ov.erf1ow cjiannds1 swales and other kiw areas 
of ponding water. This type also occurs in ditches and behind railro.ad embankments. 

Vegetation: This association is characterized by a near mono-typic stand ofScirpus acutus 
(80%), with a few aquatic species including Eleocharis rostellata (10%) and }.fimulus guttatus 
(1 %) (Table 55). 

Soil: ~oil.~ of this associ~tim1. are qeep h.i:,aVJ'.. clays and siltyI,qams with ~high organic ma,tter 
content Profile~ are mad;:: ofthick.blackorg~c tpa~er or fin.e clays, Soils ~emain saturated for 
most of the growing s~ason anq oftep. h~ve an anoxi.c. gleyed )ayer v.ithin 50 cm. of the soil 
surface. 

Adja~ent Riparian Yeget~ti~n: Other emergent we~land vegetation is C01llll1dn)y found with 
. this plant association, such as stands of Tj;pha spp. and other Scirpus spp. Within the riparian 

zone Populus deltoides and Salixamygdaloides may be present on the floodplain. On the open 
prairies along small sfreams, adjacent riparian vegetation types include stands ofGarex 
nebrascensis and others, . . . 

Adjacent Upland Vegetation: Along the lower South Platte.River adjacent upland vegetation is 
rangeland of sand dominated hills or agricultural fields. 

Successional and Ecological Processes: Stands of Scirpus are ipiportant to l"'.ildlife species, 
__ especially birds, by provjding coyer and. nesting habitat to a nnrpber of waterfowl species. 

Management: Sci1pus is not palatable to livestock, and the wet nature of the soils precludes any 
grazing activities. 

Related Types: A Scirpus tabernaemon;ani plant association has beendescribed by Sanderson 
and Kettler (1995). A Scirpus acutus dominance type and riparian site type has been described 
from Mon.tana (Hansen et al, 1988, 1989), and has simil!J.r if not identical as~ociated species and 
environmental settings. A Sci1pus 01liericanus/Carex spp. plant a5sociation has been described 
by Johnston (1987) and includes stands of Scirpus acutus reported from North Dakota (Sloan 
1970, as cited in Johnston 1987). A Scirpus acutus-Eleocharis macro§taqhya C?ll1!11.u!lity type 
has been described from New Mexico (Durkin et al. 1994), but it has higher species richness and 
different a~sociated species than. the Sci1pus acutus stand5c sampled in Colorado., f;cf1p11s qcutus 
dominated alkaline. artd non-alkalh1e communities have peen reported from Nebraska, and 
several Sci1pus spp.-Typha spp. COmI11U!lities have been reported froll1Nebraska, the Dakotas, 
and Kansas (Midwest Heritage Task Force i 994). · · · · 
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Table 55. Percent Canopy Cover for Important Species ()fthe Scirpus acutus-Scirpus 
tabemaemontani Plant Association. See Tablet fdi:Plot Location. 

Plot Number (95 __) 
Occurrence Rank 

GRAMINOIDES 
Eleocharis rostellata 
Scirpu$ acutus 
FORBS· .. 

lvfil11ulus guttatus 
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T .. yp!ta a11gustifoiia .. . Alliance 
'· " - -- , 

Narrow-leaf cattail (Typ!ta a11gustifolia) Plant Association 
CNHP.Rank: GU/S3?.~ .. 
2 Plots-95GK47, 95GK59 

Reference Reaches: A large sfaiid occurs where Bijou Creek comes into the S,- Platte River at 
the narrows on Bureau of Reclamation Land; T4N, R58W, Sec 28. Probably the largest stand in 
the state occurs in an oxbow of the Arikaree River just west of the Nebraska state line (specific 
location withheld to protect landowner privacy). 

General description and Comments: Typha angustifolia is the most eastern of Colorado's three 
Typha species, and it can be distinguished by its narrow leaves. It forms a tall (2-3 m), mono­
typic stands commonly in 2-4 feet of standing water. 

Regional Distribution: This association is reported from throughout the northern and central 
Great Plain states, the Dakotas, Montana, \Vyoming, Nebraska, Kansas, northern Texas, and 
northwestern Okla11oma (Johnston 1987, the Midwest Heritage Task Force 1994). 

Distribution in Colorado: This association has not been documented in the literature, but the 
species is known to occur throughout the plains of eastern Colorado (\Veber 1990). During this 
study it was commonly obsen'ed along overflow channels and oxbow lakes of the mainstem of 
the S. Platte, and it can occur in small ponded areas around stock ponds and railroad 

_ - embankments. 

The following characteristics are based on plots and observatiansfi·am the lower S. Platte River 
Basin, Colorado. 

Elevation: 1,225-1,300 m (4,005-4,290 ft). 

Site Geomorphology: This plant association occurs in standing water at least I foot in depth. It 
is found along the margins of beaver ponds, overflow channels, back water sloughs, floodplain 
swales, drainage ditches, behind railroad embankments, and anyplace where water collects to at 
least 2-3 feet in depth and remains for two-thirds of the growing season. 

Rosgen's Channel Type: This association can be found on nearly every type of channel, but 
typically along meandering, low gradient streams (CS, F5, and DS). 

Vegetation: Typha angustifolia forms near-monotypic (70-85%) stands between 3 and 6 feet tall. 
Other species include Potamogeton spp. (0-25%), Spartina pectinata (0-1 %), and Veronica spp. 
(0-3%) (Table 56). 
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Soil: Soils are deep, heavy silty clay loam and organic mucks. Some profiles have 10-30% 
coarse materiaJ. !ind ate !afrly well drained, others are anoxic throughout most of the yeai. 

Adjacent RiparianVegetation: Scirpusmarshes and Carex meadows can be found adjacent to 
the Typha plant association. Stands of Populus deltoides and Salix amygdaloides occur on 
higher terraces. 

Adjacent Upland Vegetation: On the plains Bouteloua gracilis dominated short grass prairie or 
agricultural fields occur on the upland~. · 

Successional and Ecological Processes: Typha angustifolia occupies inundated and disturbed 
grounds and can tolerate deeper water and higher aJkaiiruty levels than 'I;. la.tifolia (Gre.at Plains 
Flora Association 1986). Typha species are early colonizer5 of "'et mine~al soil arid Will persist 
under wet conditions (Hansen et al. 1995). Typha is a prolific seed producer, and can spread 
rapidly to available habitats. Its roots and lower stems are well adapted to prolonged 
submergence, but it requires periods of draw-down for seed gemination to occur (Hansen et al. 
1995). 

J\fanagement: This association does not provide much forage for livestock. It is an important 
wetland type for many species of birds and waterfowl. It is reported, however,that with heavy 
livestock use stands can be converted to the Carex nebrascensis community type in Montana 
(Hansen et al. 1995). ;. 

__ Related Typ·es: Typha spp. dominated wetlands have been described by Hansen et al. El991), 
Jones and \Valford (1995), Padgett et al. (1989) and the Midwest Heritage Task Force (1994). A 
Typha latifolia/Sagittaria latifo!ia plant as.sociation is reported to occur in Nebraslrn., north 
eastern Colorado, western \Vyoming, eastern Idaho, and North Dakota by Johnston (1987). 
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Table 5§. Perc;ent Ganopy f:over for hnportant Species ofthe,Typna a11g11stifolia Plaiit 
Association. See Table 1 for Plot Locations. * "=Non-native Species. ·· · 

Pfot Number (95 _:___) GK.47 GK.59 

Occurtence Rank 

TREES 
Elaeagnus angustifolia* 
SHRUBS 
Salix exigua 
GRAMINOIDES 
Typha angiistifolia 

Eleocharis sp'. 
Eragrosiis pilosa* 
Leersia oryzoides* 
Spartina pectinata 
FORBS 
Ambrosia sp. · 
Ari:tiunzniin~s·* 
Eiden cernua 
.Chenopodium album 

-- P0lygo1111111 pensylvanicum 
Potamogeton sp .. 

Vefonicil sjl. 

c c 

10 

7 

86 70 
2 

1 
1 

5 
1 

1 
5 
1 

2 
6 

25 

1 

·~· 
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UNESCO: 
c0\VARDIN: 

V.A.4.a. TALL GRASSLAND-MAINLY SOD-FORMING GRASS 
P ALUSTRJNE PERSISTENT EMERGENT WETLAND 

' - ,, -,;-, 

. A11dropogo11gerardii-Sorg!iastrum11uta11s Alliance 

Big blu.este)ll-Indiangrass (A11dropogo11 · gerardii-Sorglt astrum II utaiis) Plant Association 
C.(NQE-SONU) . . . .. . . 

CNHP Rank: GlG2?/SIS2? 
2Plots--' 95LS27, 95GK.27. 

Reference .Reaches: Excellent condition occurrences occur along the Arikaree River on private 
land (specific Ideation withheld to protect landowner privacy). 

General Description and Comments: tlie Andropogo11 gerai·dii-Sorghastruln nutans plant 
association is not an obligate riparian plant association. On the eastern plains of Colorado, areas 
with enougll m.oisture year-round to support tall arid mixed graSS cornrnu11ities only occur along 
mesic floodplains and irttel1llittellt drainages. This a5sociatidn is considered a irtesic lciwlarid 
type in Nebraska where stands receive additional run-off moisture (\Veaver 1965). Colorado 
stands clearly represent the western-most extension of this mesic grassland. One stand sampled 
{plot 95GK27) may represent a degraded example of the Andropogon gerardii-Sorghasirum 
nutans plant association. It has a high amount of Poa pratensis, a non-native increaser·species. 
In addition, this stand occurs in a deep swale of the floodplain and has more Scirpus pwrgens 
than.other documented occurrences. Taxomicaly our starids seem to lie betWeen two types 

: described in the literature, the Andropogciil g~1'ardii-Panicum virgatum types and the 
Andropogon gerardii-Sorghastrum ilut01is types (Midwest Heritage Task Force 1994). A 
regional approach td Classification would help da:rify this taxonomic issue. 

' - - i - ' ' - -

Regional Distribution: The Andropogon gerardii-Sorghastrum nutans plant associatiOiris 
documented from North and South Dakota, Nebraska, Kansas, eastern Colorado, and possibly 
Oklahoma (Johnston 1987, Midwest Heritage Task Force 1995, \Veaver 1965). 

Distribution in Colorado: This association is knO\vn from the northeastern comer of the state 
on the plains an.d witflin Boulder County (Colorado Natural Heritage Dat.abase 1994). 

The:following c~1aracterisiics are based on plots and observationsji·IJm the !o\ver S. Platie River 
. Basin, Colorado. · · · · · 

Elevation: 1, 125~liOO m (3,692-3,940 ft): 

Site Geomorphology: This plant association occupies low, flat floodplains and terraces. The· 
sites are usually within 0.2-1.5 meters of the water table and occur at some distance from the 
active stream channel (100-365 m). 
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Rosgen's Ch\)n,nel ~ype: Tue 5hannel is 9fmdd;:ratesi11uosi1Y ~dlow gradient(.Oil~~l.06%), 
with a well developed floodplain and strong meander pattern (C6). . . 

Vegetation: This plant association is characterized by an thici<: sward of grasses dominated by 
Aµdropogon gerqrd~i C9-lf%), Sorghasp·u11~ 11!/fan~ <~~~1 %), Panicum virg~tum (~~-68%)~ 

1 

Spartina pectinata (0-1 %), and Carex praegracilis (11-35%). Other graniinoid<;s include Seirpus 
pungens (2-12%) and Paa pratensis (0-43%). Farb species are scattereci and. include Glycyrrhiza 
lepidota (7-9%), Cichorium intybus (3-8%), and Solidago spp. (0-5%): A fe,y shrub stems may 
grade in from neighboring plant associations like Salix exigua (1 %) (Table 57). 

Soil: Solis ar~ ~veli drained and range from, fine sancis to loamy sand. Sofue profiles had signs of 
flooding (mottling), while others did not. In general the soils are corse textured il.rid relatively 
better ciraineci than soils of the. 11earby fl()odplain environment. 

Adjacent Riparian Veget;tion: Adjac~nt stands of Salix exigua, Populus deltoides and Salix 
amygdaloides are common .. In low-lying areas Stands of Scirpus pzmgens or Typ~za angustifolia 
can also occur. · · · ' ' · · · · · · 

Adjacent Upland Vegetation: Uplands had short grass (B~uteloua spp.) prairies, with 
occasional sand-sage hills. 

Successi~nal and Eco!Ogical Processes: Tliis plant association is intermediate ber.veen 
palustrine and terrestriaL The water table is ofte11.m:ar ~~surface and standingwater may be 

_ - present in winter, spring, or after heavy rains. Along the Arikaree River spring flows raise the 
water table, and summer precipitation \Vitij run-off flows from neighboring sand hills keep the 
water table within 40 cm ofthe surface, conducive to Andropogon ge1•ardii gro,•ih (Weaver 
1965). 

Management: \Vinter-only granrig by Hvest9ck appearsto keep stands in good condition. Fire 
is likely to be an important management tool for maintaining native spedes vigor and reducing 
invasive species .. 

Related Types: Several stands of anAndropogon gerardii-So/·ghastrum nutalis plant association 
are reported by Jqhnston (1987). Several Andropogon gerardii-Sorghastrum nutans plant 
associations are listed in tlie Midwest Regional Classification (Midwest Heritage Task Force 
1994). Stands in Colorado appear to be most closely related to the wet-prairie type described by 
the Nebraska Heritage Program (personnel commllilication), which is dominated by Andropogon 
gerardii, Spartina pectinata, Panicum virgatum, and Sorghastrwiz 1tuia11s. 

,•.· 
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Table 57. Percent Canopy Cover.for Important Species of the Andropogon gerardii­
Sorghastrum nutans Plant Ass~ciation. See Table f for Plot Locations. "' =Non-native Species. 

Plot Number (95 ~· LS27 GK27 
Occurrence Rank B B 

SHRUBS 
Salixexiguq 1 1 

GRAMINOIDES 
Andropogon gerardii 12 

Ci:Jrex praegracilis 11. 35. 
Elet:Jcharis pi:Jlustris 1 
Juncus balticus var. 1ifo11tamls 2 4 

Panicum yirgatum 23 68 
Paa pratensis* 43 
Schizach:yrium scoparium 2 
Scirpus pungens .2 . 12 
Sorghastriim nutans 21 9 
Spartina pectinaia · 1 
Stipa sp. 15 
FORBS 
Ambrosia dumosa 6 

-- Ambrosia sp: 5 
Cichori'.um intybus 3 8 

Geranium richards6nii 2 
Glycyrrhiza lepidota 9 7 
Lactuca sp. · 2 
Mentha sp. 1 
.Rumex crispu~* 1 
Solidago sp. 1 2 
HORSETAILS 

Equisetum laevigatum 5 1 
c 
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SJ1i1i'ti11a pecti11ata Alliance ., 

Prairie Slough grass, Prairie Cotdgrass (Sparti11a pectillata) Plant Association 
CNHP M,NK: G2/S2? 
1 Plot--95LS28 

Reference Reaches: Several large stands of this type can be seen on the S. Platfe River ·. 
Floodplain on DOW land, betweenSterling and Julesburg. · 

General Description and Comments: This is a tall-grass meadow comprised entirely of 
Sparth1apecti11ata. It occurs in small swales and on the floodplains oflargerriver.s on ihe plains. 
Stands of this grass have been included in other tall-grass prairie plantassocfaitions. On large 
river floodplains, however, this type occrirs aS laJ:ge patches, and is distinguished from adjacent 
riparian types by micro-topography and degree of soil saturation; Weaver (1965) reports that, 
historically, large stands of Spartina pectinata occurred on mud flats ofthe .Missouri River; 

Regional Distribution: .. The Spartina pectinata plant association has been reported from 
throughout the northern Great Plains and eastern Rocky Mountain Front (Hansen et ai. 1988, 
1991, \Veaver 1965, J~nes and Walford 1995, Johnstol11987, and the Midwest Heritage Task 
Force 1994). 

Distribution in Colorado: In Colorado the Spartina pectinata plant association is found 'only 
along the South Plane and Arikaree Rivers and their tributaries in ihe northeastern comer of the 

.· state (this report). 
. . 

0 
0 
0 
0 

The following characteristics are based on plots and observations fi·om the lo111er S. Platte River ~ 
Basin, Colorado. W 

Elevation: 1,030 m (3,370ft). Q 
. 

Site Geomorphology: Spartinapectinata stands occur. in low swales and oyerf!O\V areas of large 
river floodplains •. The stand we sampled occurs in a shallow overflow area betweentwd slightly a 
raised ridges with linear bands of Populus deltoides. 

Rosgen's Channel Type: Th~ stand is on a large meandering river with a mostly sand bed (C6). a 
Vegetation: Graminoids and little else characterizes this plant association. Spartina pectinata 'Di 

(69%) co-dominates v.1th Panicum virgatum (30%). Other tall graminoides present include 
Andropogon gerardii (6%), Carex praegracilis (1 %) and Scirpus acutus (5%). A non-native 
weed, Cirsium arvense (20%), is abundant at the site indicating chronic disturbance (Table 58). B 
Soil: The soil is a fine loam to silty clay with mottles abundant from 12 to 69 cm depth . 

. ·. ' 
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Adjacent Riparian Veg~tation: Stands of Populµs deltoides occur on the adjacent, slightly 
raised floodplain ridges. Typha qngustifolia stands occur in adjacent, wetter areas. . 

Adjacent Upland Vegetation: Upland slopes have mostly Bouteloua curtipendula short grass 
prairie, paJit!lre J311gs,~anti~ct1ltivateci fields'. 

Successional and Ecological Processes: This grass is tolerant ofsediment deposition and has 
sharp-pointed shoots tliafrriay ptish tlieir way upward through a foot of new soil (\Veaver 1965). 
On the S. Platte River floodplain it appears to be an early colonizer of the fresh sediments laid 
down by the 1995 flood, 

Management: Stands of Spartinqpectinata havl! high production rates, however the rough­
edged leaves make for poor forage quality, and it is not readily eaten by livestock or wildlife. Its 
tall height and thick grO\vth provide shade and cover for wildlife and certain bird seecies(Hansen 
et al. 1988). It can make excellent hay if cut iwo or three times each gro\ving season, thereby 
reducing forage coarseness (\Veaver 1965, Hansen et al. 1988). · 

Related Types: Hansen et al. (1988, 1991) report a Spartina pectinata dominance· type from 
central and eastern Montana, where it can form nearly pure stands in swales; meadows;· and at the 
edges of marshes and ponds. Joges and \Vajford (1995} describe a community from northeastern 
and south eastern \Vyoming. \Veaver (1965) reports hundred of square mile~ of bottom land 
floodplains along the Missouri River and its tributaries covered in Spartina pecrinata. A 
Spartina pectinata!Calamagrostis canadensis plant association has been reported from north-

-- central Nebraska (Johnston 1987). Several Spartina pectinata co-dominated grassland plant 
associations have been reported from Nebraska, North and South Dakota, and Kansas (Midwest 
Heritage Task Force 1994 ). Bourgeron and Engelking (1994) list a Spartin a pectinata and S. 
pectinata-Scirpus pungens from Colorado and Montana that may be similar. 

.·.• 
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Table 58 .. Percent Canopy Cover forTm~priant Species in the. Spfirlina pectbilitd Plant 
Association. See Table '1 for Plot Location. *= Non•native' Species. · 

Plot Number (95 ~ LS28 

Occurrence Rank C,113 

GRAMINOIDES 

6 ., 

f 
.. 

'"' 

Panicum virgatum 30 

Scirpus pungens 5 
Spartinapectinata 69 
FORBS 

· l!.1i1brosia dumosa 10 
cli·sium a1iieiise * . 20 
Lactuca sp. 3 
1\1entha sp. 2 

Rumex crispus* ... 1 
Solidago sp. 2 
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UNESCO: MAINL Y,PERENNIAL FLOWERING FORBS 
COWARDIN: P ALUSTRINE PERSISTENT EMERGENT WETLAND 

Farb Domin~ted Stands · 

Qne stand (plot 95AM38) is dominated by Caltha leptosepala and Cardamine cordifolia \\ith 
Carex aquatilis p~able 59). It is typicaj of;broad subalpine basins_!hathave saturated soils 
throughout the growing season. Soils are dark~colored silt days Vv1th high amounts of organic 
matter. It often occurs \\ithin a wetland mosaic of shrublands dominated by Salix planifolia or S . 

. wolfii, and wet meadows of Care~ aq!falilis or 9, scopulorum. This stand.should probably be 
placed in the Caitiialeptosepala plant ~sspcjatfon (G4/S3?),. · . . · · 

- ~ - _, - ' - ' _, -, - - " - -

Similar Caltha leptosepalada'mihated ass~ci~tions have been describ~d from Utah by Padgett et 
al .. (1989)and Johnston (1987), .and fi"om Idahp by Johnston (1987). From Colorado, Kittel· 
(1994) describes a Caltha lepiosepala comm~ity t)'pe.from Rocky Mount~in Nationill Park, and 
Cooper and Cottrell (1990) describe a Psychrophila (syn.=Caltha) leptosepald-Trollius laxus 
type from the Colorado Front R\!R:ge. , ••· 

Table 59. Percent Canopy Cover of Plant Species in a Caltha leptosepala Dominated Stand. 
See Table 2 for Plot Location. 

----~ 

Plot No. (95 __:___) AM38 

Occurrence Rank A 

GR.Al\1IN01DES 

C:arex aquatilis is 
Poasp. 1 
FORBS 

Caltfuileptosepala 83 

Cardamine cordifolia 14 
Mertensia ci!fafa· ·'3 

Pedicularis groeiilaiidica 1 

Sedum rhodanthum 3 

Stellaria sp. 1 . 
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Appendix A. Ecologically Significant Riparian Areas of the Lower South Platte River Basin. 

COLORADO NATURAL HERITAGE PROGRAM 
.CONSERVATION SITE PROFILE 

SOUTH PLATTE RIVER 

at 

JULESBURG 
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COLORADO NATUR.\L HERITAGE PROGRAM: 
c::·oNSERVATION s!TE PROFJLE 

JU"I.ESBURG SITE 

BIODIVERSITY SIG1'11FICANCE: 2: VERYIBGH SIG~lFICANCE 

PROTECTION URGEXCY RATING: 5: NO ACTION TO BET AKEN ON TmS SITE 

11:A..~AGEMENT 1JRGEXCY R.\TING: 5: NOT 1'1EEDED; NO THREATS A..~TICIPATED 

LOCATION: 
From Julesburg drive south and east on .H,vy 3 85 (cross S. Platte River) and turn west 

onto County Road 28. In about 1.25 miles you'll see Pony Express S.\V.A. parking area Nonh of 
road. Park here and walk onto floodplain. Occurrence starts at the Julesburg bridge. 

USGS Quadrangle name(s): Julesburg, Qyid, Sedg>\ick 

Township, Range and Section: 

Elevation: 

012:'.\044\V 33 
0111\044\V 4,5,6,7 
01 ll\'045\V 12,11,10,9,8,7,6 
011N046\V 11,10,15,16,17,20. 

3450 fr. to 35SO fr. 

GENERAL DESCRIPTION: 
The South Platte RiYer is a major tributary to the Platte River. The headwaters are above 

Denver, near Fairplay. The floodplain of the lower South Platte River (from Greeley downstream) 
is broad, and today there exists a continuous canopy of cottonwood riparian woodland to the 
state line. The best examples of this natural riparian mosaic occur at the Tamarack Ranch State 
\Vildlife Area (Tamarack Site) and from the town of Sedgwick to the Nebraska state line 
(Julesburg Site). 

At the tum of the century, the S. Platte was a "~de, sandy river described as "a mile wide 
and an inch deep", with Yery few trees or riparian vegetation to report Gournals of Fremont, and 
others). Tciday the river is still a braided channel, but much of the old river bed has become a ' 
forested floodplain. Since the 1920's, stream-flows of the S. Platte have been changed though 
control of peak run-off and augmentation of late summer flows with water imported from the 
western slope. Altogether these changes have brought about an environment more favorable to 
the establishment of cottonwoods. 

\Vhile we know there was little riparian vegetation at the time of the western expansion, 
that was only one snap-shot in time. Plains riparian ecosystems are very dynamic, and it is not 

·:. 
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systems (San Pedro, Arikaree, and others) that large scale geomorphic changes (San Pedro River, 
l\111) and dramatic shifts in the anlount of riparian vegetation (Arikaree River, CO) occur 
naturally, and that flooding and drought cycles may be the driving force behind the natural 
increases and decreases in broad floodplain ecosystems, masking the impacts of human-induced 
hydrological changes. 

The current floodplain support.s a diYerse mb.iure of riparian woodlands, shrublands, and 
wetlands. }.fost of these communities have not been pre,;iously described in the literature or 
CN"1Il' data. The mosaic of cottonwood doininated communities represents a series of 
successional stages and inicro-habitats. The Populus deltoides-(Salix amygda!oides)!Spartina 
pectinata community is documented 'for the first time in Colorado. The undergro\\'th of these 
medium-aged stands is nearly pure Spartina pectinata(prairie slough grass), a native to the 
floodplains of the Platte and it's tributaries (Native Vegetation ofNebraska, J.E. \Veaver, 1965). 
Other woodland types new to Colorado are Populus deltoides/Carex lanuginosa, where woolly 
sedge dominates the undergrowth in linear bands along moist S\\;ale bottoms, and Populus 
deltoidesiSymphoricarpos occidentalis, a patch type that appears to be a later seral stage, and 
generally grows along drier ridges andJhe outer margins of the floodplain. Here the trees are 
large-and widely spaced, ghfog the floodph:in a sa\'anna-like app,earance. Pop11!11s 
deltoides-Salix amygda!oides,Salix exigua represents the young saplings and seeding stage of 
these woodland conmmrJties. Stands cf this type are typically found on elevated islands, poinf 
bars and ovenlow channels near .the current channel. In addition to the cottonwood woodlands, 
shrublands such as Salix exigualbarren soil occurs in large patches on islands and overflow 
channels. \Vetlands donunated by Phragmities australis, Typha latifolia, and Sciipus spp. marshes 
occur on bacbvater sloughs end abandoned channels with standing water (personal observation). 

Discussions with Kansas and Nebraska State Heritage ecolo!rists indicate that all of these 
--.communities likely occur along river floodplains in those st;:tes. Det~iled im:entories of the South 

and Nonh Platte RiYers in Nebraska and other riparian habitats in Kansas have yet to be 
conducted. Due to the uncertain origin (natural or anthropogenic) of this floodplain ecosystem, 
and the need for more inYentories in neighboring states, these comn\unity names anft ranks are 
1=onsidered preliminary. · 

; !$} 

NATURAL HERITAGE RESOURCE SIGl'<lFICANCE: 

This site contains the best e.xamples of native floodplain mosaic on the S .. Platte Riyer within the 
state and likely the best occurrence onthe Plains (personal conununicatiol). with Kan_sas and 
Nebraska Heritage Eco!Ogists). The South Platte River is by no means pristine (there ar.e no "A" 
ranked occurrences due to the major hydro!ogieal changes in S. Platte flow-regime) and the 
riparian conmmnities may be a product of altered hydrology, however current growth is 
reproducing and dominated by native species, is providing wildlife and other endangered species 
habitat. Long term viability is dependant on hydro management. Flooding is required to maintain 
this ecosystem. 
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NATtIRAL HERITAGE RESOlJRCE SIGl\TJFICANCE: 

SCIENTIFIC NAME: GL03AL* STATE* USf~S STATE• Other•• 
RANK RANK STATUS STATUS. ZENS . 

HYBOGNATHUS HANKINSON! 5RASSY HJNHO~ 

HYBOGNATHUS HANKINSON! ERASSY HJNNO'J 

HYBOGNATHUS,HANKJNSONI E•~SSY HINNO'J 

PHEMAC03JUS MIRABJLIS, SUCKERHO!JTH MJNHO'J 

PHEHACOcJUS MJRABILIS '·SU:KE?.H:l'JTH HIHNO'J 

FHENACOSIUS MiRASILIS sutKW~:l'JiH MrnNO'J 

PHENAclEIUS MIRASILIS SUCKERH:x.JTH HINNO'~ 

PHENACOiJUS HloASIUS su:KEl\~.O'JiH HrnNC'J 

FHENAC03JUS'HIRA3JLIS su:K••~.o:JTH ~.IN~O'J 

FUNDULUS SCIAOJCUS FLA!NS TOFKJNNC'J 

FUNOULUS SCIADJCUS 

GS 

GS 

GS 

GS 

GS 

GS 

GS 

. GS 

GS 

GS' 

G4 

G4 

PO?ULL!S OElTOlPES•SAlJX .t.~.Y::: . .ttc!ciES/SJ.LiX S:XJGt..'A 

S3 

S3 

s.3 

S3 

S3 

S3 

S3 

S3 

S3 

S3 

52 C2 

S2 C2 

?LAI!-:S COTiO>l\.'O:JJ ~!;::.=t!f.~ IJ;)::l-;t.z.t.:J G2G3 S2S3 

PO?UL~S- OELiOJtlES~(SJ.l,JX J.~';'G:htO!bi:S}/SFJ.~TiJIA FECTJh'ATA' 
FLApJs _CCiiCl:t.'OOJ ~!?.!.~?.:.~ i,.~:io:L.r..i;:i_· - G_1~2 - s1 

FO?ULUS DElTOIDES/SYHFHC~!c:.;r~s OCCiOE~iALJS 
Fl_Att:~ C~TTONWOOJ ~tF:J._~1;.!l \.100tJl.t.J:J G~G3 51 -

SAL.IX EXIGUA/HE.SIC. GRAHJNO!J 
. COYOTE llJLLO'J/HES.IC G?.A~lNOJO GS SS 

SC 

SC 

SC 

SC 

SC 

SC 

SC FS 

SC fS 

• CNH? Rcnkfng system, I CZ= p;e?=sed listin; as endan;ered or threatened. •• fS=forest Eervice·sensitive 
Species l fst 

CURRENT STATUS: Own~d by state 

0 
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a 
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The site is owned by the State. The land is managed as a state wildlif~area by the Division a 
of\Vildlife. The riparian area is nofgra.Zed by Jivestock.Jt is managed prima,rily for \\~ldlife and n,. 
hunting access. The area is not current grazed by livestock. U 

Some Russian oliyes and tamarisk bccur, but not in abundance. Green Ash is present, and 
is native to Nebfaska. \Veber describes it a~ adventive in Colorado, escaping from tpwns and \ 

· gardens. Along the S. Platte River, £teen ash is in its native .habitat, and may be considered a 0 
natural component of the v.:getatioii: . · . · 

BOlJ1'<"DARY JUSTIFICATION: a 
Boundaries that protect the elements from direct impacts such as weed invasions or o 

channel dredging should be used as primary boundaries. Secondary boundaries should include 
•' 
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major ecological processes that allow the elements to survive. These may include but are not 
limited to fire, herbivory, 25-100+ return flow flooding events, and others. 

PROTECTION Al\"D :MANAGEMENT CONSIDERATIONS: 

Because of the major changes in the natural hydrology of the South Platte River, future 
research needs to focus on the hlstoric flows that allowed the current floodplain forest to 
establish, and determine if it is the sole product of human alterations, or otherwise. In addition, if 
the alterations indeed provided for this natural succession of cottonwood conununities, the 
question needs to be raised: Is it worth protecting? Usually we are facing the problem of habitat 
destruction, here it looks like we've created some. · 

Other questions to consider: \Vill the current hydrologic management maintain the current 
ecosystem? Is the \vidth of the floodplain mosaic in decline and if so is this part of the natural 
cycle, or a sign of a one time event? 

QfF .. SITE CONSJDERA.TIONS: 

Adjacent sandhills to south contain native sand-sage and other grassland 
communities. 

REC011ME1'l])ED FlJ'"R THER RESEARCH: 

l\fonitor cottonwood regeneration. Determine stand ages and correlate to past hydrologic 
·, events. Deterinine flooding regime, water management, past climates, and other factors that ha:ve 

allowed the current floodplain forest to develop.· Project this information into the future by 
modeling riparian ecosystem response to different hydrological management regimes. 
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Globally Rare Plains Cottonwood-Peached Leaved Willow Riparian Forest, South Platte River 
near Julesburg, Colorado 

Mosaic ofNatural Riparian Communities, South Platte River, Tamarack Ranch State Wildlife 
Area, Colorado. 
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Globally Rare Plains Cottonwood/Prairie Slough Grass Riparian Forests, South Platte River, 
Tamarack Ranch State Wildlife Area, Colorado. 

Overflow Channel on the South Platte R!-ver Floodplain, Tamarack Ranch State Wildlife Area, 
Colorado. 

211 



Globally rare Plains Cottonwood/Snowberry Riparian Forests, South Platte River, Messix State 
Wildlife Area, Colorado. 

Close-up of Plains Cottonwood-Peached leaved Willow Riparian Forest, South Platte River, 
Tamarack Ranch State Wildlife Area, Colorado. 
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Appendix B. Ecologically Significant Riparian Areas of the Upper Arkansas River Basin. 
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COLORADO NATURAL HERITAGE PROGRAl\1 
CONSERVATION SITE PROFILE 

GARDEN PARK FOSSIL SITE 

SIZE: 4500.00 

BIODIVERSITY SIGNIFICANCE: 1: OUTSTANDING SIG1'1IFICANCE 

PROTECTION URGENCY RATING: 2: THREAT/OPPORTUNITY \VITiilN 5 YEARS 

~1ANAGEMENT URGEKCY RATING: 2: ESSENTIAL \VITIITN FIVE YEARS TO 
PREVENT LOSS 

LOCATION: South end of Garden Park in Fourmile Creek Drainage, Fremont County, CO. 
USGS Quadrangle name(s): Cooper Mountain 
Townrange and section: T017S, R070\V, Sections:20,21,23,24,25,26,27,28,33,34,35,36 

T017S, R069\V, Section: 19 

GE1\'ERAL DESCRIPTION: 
The Garden Park Fossil Site is located along Fourmile and Felch creeks. Felch Creek 

flows west into Founnile Creek which then flows south into the Arkansas River. The site is 
characterized by a mosaic of high quality pinon~uniper woodlands, grasslands, and clay barrens. 

· Eriogo11um brandegei (G 1G2\S1 S2) and .Jvf e11t:e/ia cl11J'Santha (G 1 G2\S I S2) occur in pockets 
along steep slopes cut by the creeks and within basins of eroded bentonite clay soil. Asc/epias 
uncialis (GlG2\Sl S2) is found in grasslands dominated by Bouteloua gracilis, Aristida purpurea, 
and Erioneuron pilosum. This riparian community is classified as Populus angustifolial.Prunus 
virginiana, a proposed G2?\S 1? community. The canyon section of Felch Creek is full of large 
granite boulders that produce a pool-drop creek. There are many small wading pools, waterfalls, 
and dense cottonwood trees that make this section very scenic. This site also affords e~cellent 
views of the Sangre de Cristo Mountain Range. 

NATURAL HERITAGE RESOURCE SIG1'HFICA.i'!CE: 
Four significant elements of natural diversity are found within the Garden Park Fossil site: 

Eriogonum hra11degei (G 1G2\S1 S2), .A.!entze/ia chl}'samha (G 1G2\S1 S2), Asclepias uncia/is 
(G 1 G2\S I S2), and a Popu!us angustifolia\Pnmus virginiana (G2?\S 1 ?) community (Table 1 ). 
The Garden Park Fossil Site contains several occurrences of each of these globally rare plant 
species, in addition to a high quality riparian area. Eriogonum brandegei has an extremely limited 
global range of 50 square miles, with only nine known occurrences. The two occurrences at 
Garden Fossil Park contain thousands of individuals of varying size-classes over approximately 
280 acres of habitat in excellent condition. 

Ment::.elia cl11ysantha is another limited endemic with a global range of about 30 square 
,• 
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miles. The two occurrences at Garden Fossil are in good to high quality condition, with hundreds 
of individual plants in approximately 160 acres of habitat. 

Another regional endemic, Asc/epias undalis, is known from only 6 locations in the 
world, 2 of which occur at Garden Fossil Park. Only 200 individuals have been estimated for this 
species globally. One occurrence has 24 individuals located within a relatively undisturbed site. 
The other occurrence was recorded in 1990 and, unfortunately, has no information on the 
population size. 

In addition, one of the highest quality occurrences of any riparian plant community 
recorded in the lower elevation of the middle Arkansas Valley is within this site. An A-ranked 
occurrence of Populus angustifolia!Prunus virginia11a plant association occurs here, and lies 
within a pristine riparian mosaic with an un-altered hydrologic regime. 

TABL.Q 1. Elements of,aiodiver~itv at th~ Garden fark Fossil Site. 
SCIENTIFIC N~\.1E: CO~fO~ NA..\·l.'E: GLOBAL ST A TE FEDERAL STA TE USFS 

RAl\1< RANK STATUS ST ATJ;S SENS 

CON"EPATUSlvfl:SOLEUCUS HOG-NOSED SKUNK GS Sl 

POPULUS ANGUSTIFOLL-VPRUNlJS VIRGiNIANA G2? Sl 
NARRO\v1.EAF COTTO!\'WOOD/C0~~10N CHOKECHERRY 

ASCLEPIAS UNCLA.l.lS DWARF MILKWEED G1G2 S1S2 C2 FS 

ASCLEPIAS UNCIALIS DWARF MILKWEED GIG2 SlS2 C2 FS 

• ASCLEPIAS UNCIALIS D\V ARF Mil.KWEED G1G2 SIS2 C2 FS 

MENTZELIA CHRYSANTHA GOLDEN BLA.ZJNG ST AR GlG2 SlS2 

MENTZELIA CHR YSANTHA GOLDEN BL.\l.rNG ST AR G1G2 SIS2 

ERIOG01'1UM BRM"DEGEl BRA.NDEGEE WilD BUCKWHEAT G1G2 S1S2 Cl FS 

ERIOGONUM BRANDEGEI BRANDEGEE \\'110 BUCK\VHEA T GIG2 S1S2 Cl FS 

EB.IQQQNU1vf BMNDEQEI BRANDEGEE \\t]..Q BUCKWHEAT Q1Q2 SlS~ ~1 FS 

CURRENT STATUS: 
Excavation for dinosaur bones and bentonite mining are potential threats, and recreational 

use is likely on the rise. BLM is working on an ACEC designation for portions of this site. Road 
access needs to be restricted away from the rare plant populations to minimize impacts. Similar 
sites in the area are experiencing heavy ORV use. Drainages and roadsides are weedy in places, 
with aggressive invaders such as cheat grass (Bromus tectorum), yellow sweet clover (A.fe/ilotus 
officinale), and Timothy (Phleum pratense). The south side of the site has been burned and is 
very weedy. This site is also a significant palenontological area; fiv~ type specimens of dinosaur 
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species have been collected here. Several historical excavation quarries for dinosaur bones are 
located at the site. There has been some grazing and homesteading within site. 

BOUNDARY JUSTIFICATION: 
Primary boundaries need to be placed to protect habitat and ecological processes 

necessary to support each occurrence. Secondary boundaries are required to provide a buffer and 
to connect several element occurrences that fall within the 3-by-2 mile area. 

PROTECTION AND MA1~AGEMENT CONSIDERATIONS: 
Restrict road access to occurrences. 

OFF-SITE CON SID ERA TIONS: 
Mines in Cripple Creek area may pollute Fourmile Creek. 

RECOMMEl\lIJED FlJR.THER. RESEARCH: 
\Ve need to asses the possibility ofland-use risks, especially recreational use and 

archaeological excavations. We need to determine the specific plans of the ACEC designation, 
and begin negotiations if alterations are necessary for element protection. In addition, we 
need to determine if any lc.nd acquisition is part of the BLi\-i management plan. 
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Figure 1. View of the Felch Creek 
drainage. 

Figure 2. Populus angustifolia 
/Prunus virginiana community, 
along an unnamed tributary to 
Badger Creek. The same type of 
community occurs on Felch Creek. 
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Figure 4. Another example of 
high quality riparian area within the 
Arkansas River Basin. This 
A-ranked occurrence is along 
East Beaver Creek. 
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Figure 3. An example of a high 
quality riparian area along a foothhill 
stream (Beaver Creek) of the 
Arkansas River Basin. 
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AppendixC. Plant Species List from. the Lower South Platte River Basin, (including South 
·Boulder Creek aliove E14ora Park). Nomenclature follows Kartez ) 994, except 
for the genus Salix, where we follow Dom 1977 and Dom 1995. 
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1995'South Platte Riparian Plant Species List, nomencl.ature f~iJ~ws Kartez 1994, except for the 
genus Salix, where we followDorn 1977and Dom 1995. · 

TREES 
I. Abies lasiocarpa (Hook.) Nutt.--young & mature 
2. Acer negundo L.-young & mature trees 
3.. Celtis Jaevigata var. reticulata (Torr.) L. Benson 
4. Elaeagnus angustifolia L. 
5. Fraxinus pennsylvanica Marsh.-mature trees 
6. Fraxinus pennsylvanica Marsh.--saplings 
7. Fraxinus pennsylvanica Marsh.--seedlings 
8. Juniperus scopulorum Sarg.--seedlings 
9. Juniperus scopulorum Sarg.-young & mature trees 

10 Picea engelmannii Parry ex Engelm.--young & mature trees 
11 Pinus contorta Doug!. ex Loud.--young & mature 
12 Pinus ponderosa P. &. C. Lawson--young & mature trees 
13. Populus angustifolia James--saplings 
14. Populus angustifolia James--seedlings 
15 Populus angustifolia James--young & mature trees 
16. Populus deltoides ssp. monilifera (Ait.) Eckenwalder--mature trees 
17. Populus deltoides ssp. monilifera (Ait.) Eckenwalder--saplings 
18. Populus deltoides ssp. monilifera (Ait.) Eckenwalder--seedlings 
19. Populus tremuloides (Mich.x.) 
20. Populus x acuminata Rydb.--young & mature trees 
21. Pseudotsuga menziesii (Mirbel) Franco--young & mature trees 
22. Quercus gambelii Nutt 
23. Salix amygdaloides Anderss.--mature trees 
24. Salix amygdaloides Anderss.--saplings 
25. Salix amygdaloides Anderss.--seedlings 
26. Salix fragilis L. 
27. Ulmus pumila L. 

SHRUBS 
28. Acer glabrum Torr. 
29. Alnus incana ssp. tenuifolia (Nutt.) Breitung 
30. Betula glandulosa Michaux 
31. Betula occidentalis Hook. 
32. Chrysothamnus nauseosus 
33. Chrysothamnus sp. 
34. Cornus sericea L. 
35. Crataegus succulenta Schrad. ex Link 
36. Echinocystis lobata (Michx.) Torr. & Gray 
37. Humulus lupulus L. ... 
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38. Jamesia americana Torr. & Gray 
39. Lonicera involucrataBanks ex Spreng. 
40. Parthenocissus quinquefolia var. quinquefolia 
41. Pentaphylloides floribunda (Pursh) A: Love 
42. Physocarpus monogynus (Torr.) Coult. 
43. Prunus americanaMarsh. 
44. Prunus virginiana var. melanocarpa (A. Nels.) Sarg. 
45. Rhus trilobata var. trilobata 
46. Ribes aureum Pursh 
47. Ribes cereum Dougl. 
48. Ribes coloradense Coville 
49. Ribes inerme Rydb. 
50. Rosa woodsii Lindi. 
51. Rubus idaeus L. 
52. Salix bebbiana Sarg. 
53. Salix drummondiana Barratt ex Hook 
54. Salix exigua Nutt. 
55. Salix geyeriana Anderss · 
56. Salix eriocephala ssp. mackenzieana var. ligulifolia (Ball) Dom 
57. Salix lucida ssp. caudata (Nutt.) E. Murr. 
58 . Salix lutea Nutt. 
59. Salix monticola Bebb 
60. Salix planifolia ssp. planifolia Pursh 
61. Symphoricarpos occidentalis Hook. 
62. Toxiccidendron rydbergii (Small ex Rydb.) Greene 
63. Typha angustifolia L. 
64. Unknown shrub 
65. Vitis riparia Michx. 

GRAMINOIDES 
66. Agropyron cristatum (L.) Gaerth. 
67. Agropyron sp. 
68. Agrostis scabra Willd. 
69. Agrostis sp. 
70. Agrostis stolonifera L. 
71. Alopecurus aequalis Sobol. 
72. Alopecurus sp. 
73. Andropogon sp. 
74. Bouteloua curtipendula (Michx.) Torr. 
75. Bouteloua gracilis (Willd. ex Kunth) Lag: ex Griffiths 
76. Bouteloua hirsuta Lag. 
77. Bromus hordeaceus ssp. hordeaceus 
78. Bromus inermis Leyss. 
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79. Bromus japonicus Thunb. ex Murr. 
80. Bromus tectorum L. 
81. Calamagrostis canadensis (Michx.) Beauv: 
82. Carex aquatilis Wahlenb. 
83. Carex canescens L. 
84. Carex duriuscula C.A. Mey,., 
85. Carex hystercina Muhl. ex \Villd. 
86. Carex Ianuginosa Michx. 
87. Carex microptera MacKenzie 
88. Carex nebrascensis Dewey 
89. Carex sp. 
90. Carex utriculata F. Boot 
91. Cyperus sp. 
92. Dactylis glomerata L. 
93. Digitaria sp. 
94. Distichlis spicata (L.) Greene 
95. Echinoch!Qa crus-galli (L.) P. Beauvais 
96. Eleocharis palustris (L.) Roemer & J.A. Sc:hult~s 
97. Eleocharis rostellata (Torr.) Torr. 
98. Eleocharis sp. 
99. Elymus canadensis L. 
100. Elymus lanceolatus ssp. lancl!o!atus (Scribn. & J.G. SIT).} Gould 
101. Elytrigia intermedia (Host) Nevski 
102. Eragrostis pilosa (L.) Beauv. 
103. Eragrostis sp. 
104. Glyceria grandis S. \Vats. 
105. Glyceria sp. 
106. Hordeumjubatum L. 
107. Juncus balticus var. Montaus Englm. 
108. Juncus sp. 
109. Juncus sp. (round) 
110. Juncus tracyi Rydb. 
111. Leersia oryzoides (L.) Swartz. 
112. Luzula parviflora (Ehrh.) Desv. 
113. Mimosa sp. 
114. Panicum capillare L. 
115. Panicum sp. 
116. Panicum virgatum L. 
117. Pascopyrum smithii (Rydb.) A. Love 
118. Phalaris arundinacea L. . · 
119. Phleum alpinum L. 
120. Phleum pratense L. 
121. Phragmites australis 
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122. Poa compressa L. 
123. Poa palustris L. 
124. Poa pratensis L. 
125. Poa sp. 
126. Polypogon monspeliensis (L.) Desf. 
127. Schizachyrium scoparium (Michx.) Nash 
128. Scirpus acutus Muhl. ex Bigelow 
129. Scirpus americanus Pers. 
130. Scirpus microcarpus J.& K. Pres!. 
13 I. Scirpus pungens V ahl. 
132. Scirpus sp. 
136. Setaris vulpiseta (Lam.} Roemer & J.A. Schultes 
137. Sorghastrum nutans (L.) Nash 
138. Spartina gracilis Trin. 
139. Spartina pectinata Link 
140. Sporobolus sp. 
141. Stipa comata Trin. & Rupr. 
142. Stipa sp. 
143. Typha latifolia L. 
144. Typha sp. 
145. Unkno\\n graminoid 

FORBS 
146. Vulpia octoflora (Walt.) Rydb. 
147. Achillea millefolium L 
148. Ambrosia dumosa (Gray) Payne 
149. Ambrosia sp. 
150. Anaphalis margaritacea (L.) Benth. & Hook. f. 
151. Angelica sp. 
152. Antennaria parvifolia Nutt. 
153. Apocynum androsaemifolium L. 
154. Aralia nudicaulis L. 
155. Arctium minus Bernh 
156. Arctostaphylos uva-ursi (L.) Spreng. 
157. Amica cordifolia Hook. 
158. Artemesia dracunculus L. 
159. Artemesia ludoviciana Nutt. 
160. Asclepias sp. 
161. Asclepias speciosa Torr. 
162. Asparagus officinalis L. 
163. Aster )aevis L. 
164. Aster sp. 
165. Biden cemua L. 
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166. Bidens frondosa L. 
167. Bidens sp. 
168. Bidens tripartita L. 
169. Brassicaceae spp. 
170. Caltha leptosepala DC. 
171. Cardamine cordifolia Gray 
172. Cardaria sp. 
173. Castilleja sp. 
174. Centaurea diffusa Lam. 
175. Chamaesyce serpyllifolia (Pers.) Small 
176. Chamaesyce sp. 
177. Chenopodium album L. 
178. Chenopodium glaucum L. 
179. Cichorium intybus L. 
180. Cicutadouglasii (D.C.) Coult. & Rose. 
181. Cicuta sp. 
182. Cirsium arvense (L.) Scop. 
183. Cirsium sp. 
184. Claytonia sp. 
185. Clematis Iigusticifolia Nutt. 
186. Conium maculatum L. 
187. Convolvulus arvensis L. 
188. Cora!Iorhizamaculata (Raf.) Raf. 
189. Cornus canadense (L.) Ascherson & Grabner 
190. Cryptantha sp. 
191. Cynoglossum officinale L. 
192. Descurainia sophia (L.) Webb ex Prant 
193. Descurainia sp. 
194. Dodecatheon pulchellum (Raf.) Merr. 
195. Echinocereus viridiflorus Engelm. 
196. Epilobium angustifolium L. 
197. Epilobium sp. 
198. Erigeron sp. 
199. Euphorbia dentata Michx. 
200. Euphorbia esula var. uralinsis (Fish ex Link) Dom 
201. Euphorbia marginata Pursh 
202. Fragaria virginiana Duchesne 
203. Galium boreale L. 
204. Ga!ium sp. 
205. Galium triflorum Michx. 
206. Geranium richardsonii Fisch. & Trautv. 
207. Geum macrophyllum Willd. 
208. Geum sp. 
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209. Glycyrrhiza lepidota Pursh 
210. Hackelia floribunda (LehlJl) r,M. Johnston 
211. Harbouria trachypleura (Gray) Coult. & Rose 
212. Helianthus sp. 
213. Heracleum Janatum Michx. 
214. Heterotheca villosa (Pursh) Shinners 
215. Hydrophyllum fendleri (Gray) Heller 
216. Ipomopsis sp. 
217. Lactuca sp. 
218. Lappula occidentalis var. occidenthlis (S.Wats) Greene 
219. Lepidium sp. · · 
220. Lithospermum incisum Lehm. 
221. Lupinus sp. 
222. Mahonia repens (Lindi.) G. Don 
223. Maianthemem racemosum (L.) Link. 
224. Maianthemum stellatum (L.) Link 
225. Medicago lupulina L. 
226. Medicago sativa L. 
227. Melilotus officinalis (L.) Lam. 
228. Mentha arvensis L. 
229. Mentha sp. 
230. Mertensia ciliata (James & Torr.) G. Don 
231. Mimulus guttatus D.C. 
232. Mirabilis nyctaginea (Michx.) MacM. 
233. Opuntia polyacantha Haw. 
234. Oxybaphus sp. 
235. Plantago major L. 
236. Plantago patagonica Jacq. 
237. Platanthera stricta Lindi. 
238. Polanisia dodecandra (L.) DC. 
239. Polygonum bistortoides Pursh 
240. Polygonum pensylvanicum L. 
241. Potamogeton sp. 
242. Potentilla sp. 
243. Prune!la vulgaris L. 
244. Psoralea sp. 
245. Pyrola picata 
246. Ranunculus cymbaliaria (Pursh) Greene 
247. Ranunculus gmelinii D.C. 
248. Ranunculus sp. 
249. Ranunculus trichophyllus Chaix 
250. Rorippa nastumium (L.) Hayek. 
251. Rorippa palustris spp. hispida (Desv.) Jonsell 
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252. Rudbeckia lacinata var. ampla(AiNels) Conq. 
253. Rumex crispus L. 
254. Sagittaria sp. 
255. Salsola collina Pallas 
256. Salvia sp. 
257. Scrophularia lanceolata Pursh, 
258. Scutellaria brittonii Porter 
259. Scutellaria sp. 
260. Sedum integrifolium (Raf.) A. Nels. 
261. Sedurn rhodanthum Gray. 
262. Senecio sp. 
263. Senecio triangularis Hook. 
264. Solanaceae spp. 
265. Solanurn rostratum Dunal 
266. Solidago sp. 
267. Stell aria sp. 
268. Taraxacum officinale G.H. \Veber ex Wiggers 
269. Teucrium canadense L. 
270. Thalictrum fendleri Engelm ex. Gray 
271. Thalictrum sp. 
272. Thermopsis rhombifolia (Nutt. ex Pursh) Nutt ex Richards 
273: Thlaspi arvense L. 
274. Thlaspi montanum L. 
275. Tragopogon dubius Scop. 
276. Tragopogon sp. 
277. Trifoliurn repens L. 
278. Unknown forb 
279. Urtica dioica ssp. gracilis (Ait.) Seland. 
280. Vacciniurn sp. 
281. Verbascum thapsus L. 
282. Veronica sp. 
283. Vicia americana Muhl. ex \Villd. 
284. Vicia sp. 
285. Viola canadensis L. 
286. Viola sp. 
287. Xanthium strumarium L. 

HORSETAILS 
288. Equisetum arvense L. 
289. Equisetum laevigatum A. Braun 
290. Equisetum sp. 
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Appendix D. Plant Species List from parts of the Upper Arkansas River J:3asin. Nomenclature 
folfows Kartez 1994, exi;ept for the genus Salix, where we follow Dqm 1977 and 
Dom 1995. 
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199.5 Upper Arkansas lljp/irian, Plant Species List, nome#fature follows Kartez 1994, except for 
the genils Salix, \vhere we follow Dom 1977 and Dorn 1995. · 

TREES 
1. Abies concolor--young and mature 
2. Abies lasiocarpa (Hook.) Nutt.--young & mature trees 
3. Eleagnus angustifo!ia 
4. Fraxinus pensylvanica H. Marshall 
5. Juniperus monosperma (Torr.) Little--young & mature trees 
6. Juniperus scopu!orum Sarg.--saplings 
7. Juniperus scopulorum Sarg.--seedlings 
8. Juniperus scopulorum Sarg.-young & mature trees 
9. Picea enge!mannii Parry ex Engelm.-seedlings 

10. Picea enge!mannii Parry ex Engelm.--young & mature trees 
11. Picea pungens Engelm.--young & mature trees 
12. Pinus contorta Doug!. ex Loud--young & mature trees · 
13. Pinus edulis Engelm.-young & mature trees 
14. Pinus f!exilis James--young & mature trees 
15. Pinus ponderosa P. &. C. Lawson--young & mature trees 
16. Populus acuminata--saplings · 
17. Populus acuminata--seedlings 
18. Populus acuminata--young & mature trees 
19. Populus angustifolia James--saplings 
20. Populus angustifolia James--seedlings 
21. Populus angustifolia James--young & mature trees 
22. Populus deltoides-young and mature trees 
23. Populus tremuloidt;s Michx. 
24. Pseudotsuga menziesii (Mirbel) Franco--sap!ings 
25. Pseudotsuga menziesii (Mirbel) Franco--seedlings 
26. Pseudotsuga menziesii (Mirbel) Franco--young & mature trees 
27. Quercus gambelii Nutt 
28. Robinia pseudoacacia 
29. Salix amygdaloides 
30. Salix fragilis 
31. Ulmus pumila 

SHRUBS 
32. Acer glabrum Torr. 
33. Alnus incana ssp. tenuifolia (Nutt) Breitung 
34. Amorpha fruticosa 
35. Arctostaphalus uva-ursi (L.) Spreng. 
36. Arternisia bigelovii 
3 7. Artemisia tridentata Nutt. .. 
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38. Betula glandulosa Mich.x. 
39. Betula occidentalis Hook. 
40. Cercocarpus montanus' 
41. Chrysothamnus sp. 
42. Camus sericea 
43. Corylus comuta 
44. Frankeniajamesii 
45. Holodiscus dumosus 
46. Humulus lupulus 
47. Jamesia americana 
48. Juniperus communis 
49. Lonicera involucrata Banks ex Spreng 
50. Parthenocissus sp. 
51. Pentaphylloides floribunda (Pursh) A. Love 
52. Philadelphus microphyllus Gray 
53. Physocarpus monogynous 
54. Prunus americana 
55. Prunus virginiana var. melanocarpa (A. Nels.) Sarg. 
56. Ptelea trifoliata 
57. Rhus trilobata var. trilobata 
58. Ribes aureum 
59. Ribes cereum Doug!. 
60. Ribes inerme Rydb. 
61. Ribes leptanthum 
62. Robinia neomexicana 
63. Rosa woodsii Lindi. 
64. Rubus deliciosus 
65. Rubus idaeus L. 
66. Salix bebbiana Sarg. 
67. Salix boothii Dom 
68. Salix brachycarpa Nutt. 
69. Salix drummondiana Barratt ex Hook 
70. Salix exigua Nutt. 
71. Salix geyeriana Anderss 
72. Salix irrorata 
73. Salix eriocephala ssp. mackenzie.ana var: !igulifolia (Ball) Dom 
74. Salix lucida ssp. caudata (Nutt.) E. Murr. 
75. Salix monticola Bebb 
76. Salix planifolia ssp. planifolia Pursh 
77. Salix scouleriana 
78. Salix wolfii Bebb 
79. Sambucus racemosa 
8 0. Symphoricarpos occidentalis .. 
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81. Symphoricarpos rotundifolius Gray 
82. Toxicodendron rydbergii (Small ex Rydb.) Greene 
83. Vitis riparia 
84. Yucca glauca 

GRAMINOIDES 
85. Agropyron sp. 
86. Agrostis sp. 
87. Agrostis stolonifera L. 
88. Alopecurus alpinus 
89. Aristida purpurea 
90. ·Bouteloua gracilis 
91. Bromus frondosus 
92. Bromus inermis Leyss. 
93. Bromus japonicus Thunb. ex Murr. 
94. Bromus sp. 
95. Brom us tectorum L. 
96. Calamagrostis canadensis (MicID::.) Beauv. 
97. Carex aquatilis Wahlenb. 
98. Carex filifolia 
99. Carex lanuginosa Michx. 
I 00. Carex microptera MacKenzie 
101. Carex praegracilis 
I 02. Carex norvegica 
103. Carex nova 
104. Carex scopulorum 
105. Carex sp. 
106. Carex utriculata 
107. Deschampsia cespitosa (L.) Beauv. 
108. Eleocharis palustris (L.) Roemer & I.A. Schultes 
109. Elymus canadensis L. 
110. Elymus elymoides 
111. Elymus lanceolatus ssp. lanceolatus 
112. Elymus sp. 
113. Elymus trachycaulus ssp. trachycaulus 
114. Elytrigia repens (L.)besv. 'ex B.D. Jackson 
115. Eragrostis sp. ' · 
116. Festuca kingii 
117. Festuca rubra 
118. Festuca sp. 
119. Glyceria elata (Nash ex Rydb.) M.E. Jones 
120. Glyceria striata (Lam.) A.S. Hitchc. 
121. Hilariajamesii 
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122. Hordeum jubatum 
123. Hordeum pusillum 
124. Juncus balticus var. montanus Englm. 
125. Juncus drummondii 
126. Juncus longistylis 
127. Juncus saximontanus 
128. Juncus sp. 
129. Koeleria macrantha 
130. Muhlenbergia montana Buckl. 
131. Mulenbergia richardsonii 
132. Muhlenbergia racemosa 
133. Nassella viridula 
134. Oryzopsis hymenoides (Roemer & J.A. Achultes) Ricker 'ex Pipe 
13 5. Oryzopsis micrantha 
136. Oryzopsis sp. 
137. Panicum virgatum 
138. Pascopyrum smithii (Rydb.) A. Love 
139. Phleum pratense L. 
140. Phleum sp. 
141. Poa compressa 
142. Poa fendleriana 
143. Poa palustris L. 
144. Poa pratensis L. 
145. Poasp. 
146. Polypogon monspeliensis 
147. Scirpus microcarpus J.& K. Pres!. 
148. Sporobolus airoides 
149. Sporobolus sp. 
150. Stipa comata 
151. Stipa neomexicana 
152. Unknown graminoid 

FORBS 
153. Achillea millefolium L. 
154. Aconitum columbianum Nutt. 
155. Allium cemuum 
156. Allium sp. 
157. Ambrosia dumosa 
158. Ambrosia psilostachya 
159. Amphiachyris dracunculoides · 
160. Androsace occidentalis 
161. Androsace septentrionalis 
162. Anemone canadensis .. --
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163. Anemone sp. 
164. Angelica ampla 
165. Antennaria parvifolia Nutt. 
166. Antennaria rosulata 
167. Antennaria sp. 
168. Apiaceae sp. 
169. Apocynum androsaemifolium 
170. Apocynum cannabinum 
171. Aquilegia coerulea James 
172. Aquilegia sp. 
173. Amicasp. 
174. Artemisia.filifolia 
175. Artemisia frigida 
176. Artemisia ludoviciana Nutt. 
177. Asteraceae sp. 
178. Aster sp. 
179. Astragalus sp. 
180. Boraginaceae sp. 
181. Bidens frondosa 
182. Brickellia califomica 
183. Brickellia sp. 
184. Cactaceae sp. 
185. Caltha leptosepala D.C. 
186. Campanula rotundifolia 
187. Cardamine cordifolia Gray 
18 8. Cardainine breweri 
189. Castilleja occidentalis 
190. Centaurea duffusa 
191. Cerastrium sp. 
192 . Cicuta douglasii 
193. Cirsium arvense (L.) Scop. 
194. Cirsium sp. 
195. Cirsium tioganum var. coloradense 
196. Clematis ligusticifoliaNutt. 
197. Conioselinum scopulorum (Gray) Coulter. & Rose. 
198. Convolvulaceae sp. 
199. Conyza canadensis 
200. Coreopsis sp. 
201. Delphinium carolinianum ssp. virescens 
202. Descurainia sp. 
203. Dodecatheon pulchellurn (Raf.) Merr. 
204. Epilobium angustifolium L. 
205. Epilobium ciliatum 
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206. Epilobium saximontanum 
207. Epilobium sp. 
208. Erigeron sp. 
209. Eriogonum elatum 
210. Eriogonum sp. 
211. Erodium cicutarium 
212. Euphorbia sp. 
213. Fabaceae sp. 
214. Fragaria virginiana Duchesne 
215. Galium aparine 
216. Galium boreale 
217. Galium sp. 
218 Galium trifidum 
219. Geranium L. 
220. Geranium richardsonii Fisch. & Trautv. 
221. Geum macrophyllum Willd. 
222. Glycyrrhiza lepidota 
223. Grinde!ia squarrosa 
224. Gutierrezia sp. 
225. Helianthus sp. 
226. Heracleum sphondylium 
227. Heterotheca villosa (Pursh) Shinners 
228. Hydrophyllum capitatum 
229. Ipomopsis aggregata ssp. candida 
230. Ipomopsis sp. 
231. Lamiaceae sp. 
232. Lappula occidentalis var. occidentalis 
233. Lepidium virginicum 
234. Lesquerella fendleri 
235. Lesquerella sp. 
23 6. Ligusticum porteri Coult. & Rose 
237. Ligusticum tenuifo!ium 
238. Limnorchis sp. 
239. Linaria vulgaris 
240. Lithospermum sp. 
241. Maianthemum racemosum ssp. racemosum (L.) Link 
242. Maianthemum stellatum (L.) Link 
243. Medicago lupulina L. 
244. Medicago polymorpha 
245. Medicago sativa I:.. 
246. Medicago sp. 
247. Melilotus alba Medikus 
248. Melilotus officinalis (L.) Lam.· 
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249. Melilotus sp. 
250. Mentha arvensis L. 
251. Mertensia ciliata (James & Torr.) G. Don 
252. Mertensia sp. 
253. Mimulus guttatus 
254. Mirabi!is rotundifolius 
255. Mantia chamissoi 
256. Nepeta cataria. 
257. Oenothera el at a 
258. Oenothera pallida 
259. Onagraceae sp. 
260. Oonopsis foliosa 
261. Opuntia polyacantha 
262. Osmorhiza depauperata 
263. Oxalis dillenii 
264. Oxypolis fendleri (Gray) Heller 
265. Oxytropis sericea 
266. Pedicularis groenlandica Retz. 
267. Pedicularis sp. 
268. Penstemon auriberbis 
269. Penstemon barbatus 
270. Penstemon glaber 
271. Penstemon varicolor 
272. Physalis hederifolia vai. comata 
273. Plantago major 
274. Plantago sp. 
275. Polemonium foliosissimum Gray 
276. Polemoniaceae sp. 
277. Polygonaceae sp. 
278. Polygonum bistortoides Pursh 
279. Polygonum viviparum 
280. Portulaca sp. 
281. Potamogeton sp. 
282. Potentilla pulcherrima 
283. Potentilla sp. 
284. Prunella vulgaris 
285. Pseudocymopterus montanus (Gray) Coult. & Rose 
286. Psoralidium tenuiflorum 
287. Pyrola minor L. 
288. Pyrola sp. 
289. Ranunculus sp. 
290. Rorippa nasturtium-aquaticum 
291. Rudbeckia laciniata var. ampla 
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292. Rudbeckia sp. 
293. Rumex acetosella 
294. Rumex crispus L. 
295. Rumex sp. 
296. Saxifraga odontoloma Piper 
297. Scrophulariaceae sp. 
298. Sedum integrifolium 
299. Sedum lanceolatum 
300. Sedum rhodanthum Gray 
301. Senecio integerrimus 
302. Senecio sp. 
303. Solidago canadensis L. 
304. Solidago multiradiata 
305. Solidago gigantea 
306. Solidago sp. 
307. Sonchus arvensis 
308. Sphaeralcea sp. 
309. Stellaria longifolia 
310. Stellaria sp. 
311. Swertia perennis L. 
312. Taraxacum officinale G.H .. \Veber ex \Viggers 
313. Thalictrum alpinum L. 
314. Thalictrum fendleri Engelm ex. Gray 
315. Thalictrum sp. 
316. Thermopsis rhombifolia var. divaricarpa 
317. Thermopsis rhombifolia var. montana 
318. Thermopsis sp. 
319. Thlaspi montanum L. 
320. Tragopogon dubius 
321. Trifolium pratense L. 
322. Trifolium repens L. 
323. Trifolium sp. 
324. Triglochin sp. 
325. Unknown forb 
326. Urtica dioica ssp. gracilis (Ait.) Seland. 
327. Valeriana edulis Nutt. ex Torr. & Gray 
328. Verbascum thapsus 
329. Verbena sp. 
330. Veronica sp. 
331. Veronica wormskjoldii 
332. Vicia americana Muhl. ex \Villd. 
333. Vicia sp. 
334. Viola adunca 
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335. Viola sp. 

HORSETAILS 
336. Equisetum arvense L. 
337. Equisetum hyemale L. 
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Appendix E. Riparian Task Forcefyfemorandum of Understanding. 
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MEMORANIHIM OF UNDERSTANDING 
among 

COLORADO DEPART.MENT OF HEALTH 
COLORADO DIVISION OF PARKS AND OUTDOOR RECREATION 

COLORADO DMSION OF \VILDLIFE 
COLORADO NATURAL HERITAGE PROGRAM 

DENVER BOARD OF WATER C01fMISSIONERS 
THE NATURE CONSERVANCY 

U.S. BUREAU OF LAND 1L\NAGEMENT 
U.S. BUREAU OF RECLAMATION 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
U.S. FISH AND \VILDLIFE SERVICE 

U.S. FOREST SERVICE 
U.S. GEOLOGICAL SURVEY 

U.S. NATIONAL.PARK SERVICE 
U.S. SOIL CONSERVATION SERVICE 

for 
COORDINATION AND SUPPORT OF 

A COLORADO RIPARIAN COM1'11JNITY CLASSIFICATION 

I. GENERAL 

This Memorandum of Understanding (MOU) is entered into by the Colorado 
Department of Health, Colorado Division of Parks and Outdoor Recreation, Colorado 
Division of Wildlife, Colorado Natural Heritage Program, Denver Board of \Yater 
Commissioners, Tne Nature Conservancy, United States Bureau of Land 

0 
0 

·O 

n 

Management, United States Bureau of Reclamation, United States Environmental 
Protection Agency, United .States Fish and Wildlife Service, United States Forest n.•· .. 
Service, United States Geological Survey, United States National Park Service, United U 
States Soil Conservation Service, each herein referred to as "party• or collectively as 
"parties". 

IT. BACKGROUND 

Preventing the loss of valuable riparian areas and associated wetlands is 
critical, particularly in the arid western United States. Our knowledge of the 'ecology 
and distribution of riparian community types in Colorado is both limited and 
fragmented. There is a strong need for a statewide inventory and classification of 
riparian vegetation that crosses ownership and political boundaries in Colorado. A 
coordinated effort would help prevent the proliferation of fragmented studies by 
different agencies, organizations, and individuals. The statewide riparian community 
classification project (hereinafter referred to as "the project") will succeed only with -
the cooperation of state, federal and private land managers. The inter-agency .. 
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Colorado Riparian Task Force, composed of representatives from state and feder.J 
agencies and private organizations, was established in 1989 to promote and support a 
statewide classification of riparian vegetation, The Nature Conserv2,11cy hired a 
Riparian.Ecologist· to begin this statewide effort, coordinate .the field collection of 
·data, and complete.final reports, 

PuRPOSE A1'.'D OBJECTIVES • 

The Colorado Riparian Task Force1 composed of representatives from state 
and federal agencies and private organizations which sign as a party to this MOU, 
consists of a Steering Committee and an appointed Technical Committee. The 
purpose of this MOU is to. formalize the membership of the Colorado Riparian Task 
Force in order to facilitate cooperative efforts to produce a statewide riparian 
community Classification system for Colorado, The objectives of the Colorado 
~parian Task Force are to: 

A. Promote·inter·agency communication, coordination and data-sharing for. 
managing riparian areas; data and information generated by the project "'ill be 
incorporated into the Colorado Natural Heritage Progr<1IT1's Biological and 
Conservation Databases (BCP). 

B. Develop a hierarchical classification of the riparian vegetation for 'Colorado. 

c. 

D. 

E. 

F. 

Produce annual technical reports with information on generd physiographic, 
hydrologic, edaphic, .and floristic ff?.tures, as well as successional trends, of 
.riparian plant communities in Colorado; 

Identify riparian sites with high natural values or exceptional ecological 
importance .. 

Ensure products are .useful for planning and management tools for resource 
managers to effectively protect and manage Colorado's riparian resources. 

Provide financial or other resource a.Ssistance for continuation of the riparian 
community classification project. 

IV, PROCEDURES 

' 

The Steering Committee is composed of representative decision makers and 
.. budget managers of each pa,i:ty of this .MOU. The Technical Committee is composed 
.of scientific experts representative of the .parties to this MOU and are appointed by 
the Steering Committee. · · 
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A. 

B. 

c. 

The Steering G:ommittee is responsible for guiding the development of and 
supporting the Statewide, Riparian ClassificatidJJ Project·. A cnairperson shall 
be elected by the committee members to serve a term' of 2. years. The 
responsibility of the chairperson shall be to facilitate the Committee meetings. 
The roles of the Steering Committee ire. to: 

1. Facilitate inter~agenc)' cboperation in meeting the objectives of this 
MOU, and to oversee the Technical Committee (see below). 

2. Seek continued support for the project. 

3. Appoint scientific experts·to serve on the TechniC2l. Committee. 

4. Meet at least twice annually. 

5. Set long-term goals, objectives and direction of the project. 

The Technical Committee, composed of scientific experts ;;.ppointed by the 
Steering Committee, advises the Steering Committee on actions to =i out 

·the goals· of this MOU; Recognized experts· not represented bi signatories of 
this MOU may serve on the Technical Committee subject to mutual agreement 
bf the TechniC2l. and Steering Committees. A chairperson shall be elected by 
the committee members to. serve a term of 2 years. The responsibility of the 
chairperson shall be (o facilitate the Committee meetings. The roles of Llie 
Technical Committee are to: 

1. 

2. 

Revise and update, where neces~, the projeet methodology. 

Ensure that the data collected are compatible with the needs of 
participati.ng agencies and organizations .. 

. 3. ·Meet at least twice annually. 

Participating agencies and organizations may provide staff to carry out 
activities recommended by the Colorado Riparian Task.Force, subject to 
funding availability. A Riparian Ecologist, currently housed at The Nature 
Conservancy, is responsible for working with the Steering and Technical 
Committees ill accomplishing the objectives ~stated in Section III, A-F) subject 
to the availability. of funaing. The roles of the Riparian ECologist are: 

.. 
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V. 

VI. 

1. To provide overall·coordination of field team~, data collection, data 
analysis ahd report writing; and to administer the budget. 

; -" ---- ~ ' - - ~ 

2. To collect vegetation, soil, hy&o!ogic, and other data from sample sites 
on a drainage-by-,drainage basis, in a form tha_t is compatible with the 
ne;:tls of the parjies. · · 

To prOd~ce annual rep0rts to'include: hierarchical classification, 
.dichotomous keys, and. ecological descriptions of community types for 
each major river basin. · 

To ensure data are e11tered into the statewide databases (BCD) and the 
classification incdrpoiateci into the statev.ide community classification at 
the Colorado Natural Heritage Program. 

AUTHORITIES 

Nothing in this MOU alters the statutory authorities of the parties. Rather, 
this MOU is intended to facilitate the accomplishments of those statutory 
requirements, to cooperative efforts including mandates for consultation on i;olicy 
matters, and mutual provision of research .. and technical assistance ofall parties in the 
conduct of prngrams affecting the qu2..lity of human environment and the production of 
goads and services ·from forest, rc.11ge, and ~ther 1211ds. · 

The program or activities conducted under this me111orc.11dum of understanding 
will be in compliance with the nondiscrimination provisions contiin'ed in the TitJes VI 
and VII of the Civil Rights Act of 1964, a.S arl1endeci; the Civil Rights Restoration Act 
of 1987 (Public Law 100-259); and othe,r nordiscrimination statut~: namely, Section· 
504 of the Rehabilitation Act of 1973, Title IX of the Education Amendments of 
1972, 211d the Age Discrimination Act of 1975. They will also be in accordance with 
regulations which provide that no person in the United States shall on the grounds of 
race, color, national origin, age, ·sex, r,eligion, marital status, or handicap be excluded 
from participation in, be denied the benefit~ of, Orbe otherwise subjected to 
discrimination under any program or activit)' receiving federal financial assistance. 

GENERAL PROVISIONS 

A. Term of Aueement and Periodic Review. This MOU will remain in effect for 
5 years from signature date. The participants will review this MOU at least 
every 5 years to assess its adeq'l.acy, effectiveness, and continuing need. 

·:. 
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.B. 

c. 

D. 

Amendments. Am~ndments to this agreement 111ay be proposed at any time by 
any' party and shall become effective u?on approval by all parties then 
signatory to thisI .. iO:tJ •.. 

Cancellation. Thls MO:tJ may b~ £ancellelf at any time during its term by 
mutual agreement among the participants. Any individual participant may 
withdraw, by giving fhe Qther p¥!,icipants at least 30 days notice. 

Adding l'articipal1ts. New p~cip.ants may be added to this agreement upon 
approval by the Steering Committee . 

. Financ.ial Obli!!ations. N6thi11g in this agreement .shall be construed as 
obligating any agen.cy or organization to the expenditure of funds. Separate 
instruments will be developed to provide for th~ trcl1sfer or reimbursement of 
(unds for specific activities related to this agreement. 

:orado be~a,-tm~nt of Health 
I. Dayid Holm, Director of \Vater 
Quality Control Division 

~.,.~/JLEL Id-
Colorado DivlSibil 6f Parks· Date 

. and o~W'-'<i..,... 

Date · 

Date 
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FOR 

~~'rL· 
U.S. Bureau of Land Management 
Robert 1foore, State Director 

~&{~~J 
U.S. Bureau of Reclamation 
Roland Robison, Upper Colorado 
Regional Director 

~~1 LAUVE 
U.S. Bureau o(Reclamation 
J. Neil Stessman, Great Plains 
Regional Director 

U!"'J Environmen!B Protecti'on Agency 
JaCk W. McGraw 
Acting Regiontl Administrator 

~dif[) fY!t&U«/;!'L 
U.S Fish and Wildlife sgrvice 
Ralph 1forgenweck Regional Director 

u~. F ~t service 
Elizabeth Estill, Region2l Forester 

Date 

Date 

Date 1 · 

Date 

/-.6--.93 
Date 

Date ' 7 ---

Date 

Date 1 7 
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