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1.0 Introduction
Biological and Historical Resource Surveys were completed on 13 open space properties owned
by Pitkin County, the City of Aspen, and the Town of Snowmass Village (Figure 1). These
properties are located northwest of the City of Aspen and northeast of the Village of Snowmass.
Specifically these properties are in:




Sections 16, 21, 28 through 34 of Township 9 South and Range 85 West;
Section 25 of Township 9 South, Range 86 West; and
Sections 2, 3, 5, and 6 of Township 10 South and Range 85 West.

In total, these properties comprise 2,576 acres (Table 1) and include a variety of mountain
shrublands, small stands of aspen and conifer forests, shale badlands, agricultural grasslands, and
wetland and riparian habitats. The properties protect critical elk winter range and migration
corridors, and provide important habitat for a variety of songbirds and small mammals. These
properties also have a rich historical tradition which exemplifies the ranching and farming
activities of the late 19th and early 20th centuries.
This report contains detailed information on the biological and historical resource surveys
conducted on these parcels during the 2011 growing season. Specifically, the Wildlife Resources
are listed and described, including the results of numerous mammal, songbird, and amphibian
field surveys. The Vegetation Resources are also described, including descriptions and maps of
the vegetation communities present on the parcels, the results of baseline quantitative monitoring,
rare plant surveys, a weed inventory, and wetland and riparian habitat surveys. Soils and
disturbed areas are also discussed. A complete inventory of historical resources is provided along
with a description of the early pioneers of the area. Finally, this report concludes with
management suggestions which could be integrated into a future management plan for these
properties.

Table 1. Open Space Properties Included in Study
Name
Pitkin County
Droste
Mills2
Seven Star Ranch
Airport Bluff
Seven Star Ranch II
Cozy Point South
City of Aspen
Burlingame Ranch/Deer Hill
Burlingame Ranch - West Parcel
Annie Mitchell Open Space
Cozy Point
Aspen Mass

Acres1

Year Purchased

836.9
32.1
141.9
20.4
237.0
131.6

2010
2002
1995
1988
2004
2004

69.9
58.1
3.4
165.0
35.0

1997
2005
2004
1999
2005

Town of Snowmass Village
1
2

Calculated from GIS shapefile layer provided by Pitkin County in April 2011.
Jointly owned by Pitkin County Open Space and City of Aspen.
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Table 1. Open Space Properties Included in Study
Acres1
634.1
210.5
2,575.9

Name
Upper North Mesa
Hidden Valley
Total Acreage

Year Purchased
1991
1994

2.0 Environmental Setting
2.1 Location and Landform
The 2,576 acre project area is located between Snowmass Village and the City of Aspen, and
consists of two northeast to southwest trending ridges, terraces along the Roaring Fork River, and
two small hills. The project area is bordered by the Roaring Fork River on the east and is bisected
by Brush Creek, a perennial tributary to the Roaring Fork River. The highest elevation of the
project area, 9,116 feet, occurs on the north end of Upper North Mesa, seconded by Droste parcel
with an elevational high of 8,693 feet. The lowest elevation is 7,340 feet along the Roaring Fork
River in the Mills Open Space.

2.2 Climate
The climate of the project area is generally characterized by long, cold and moist winters, and
short, cool, dry summers. Based on climate data from the Aspen 1 SW Weather Station (elev.
8,163 ft.), the average annual precipitation is 23.26 inches and the mean annual temperature is
40.8°F, with a mean high temperature of 77.2°F in July and a mean low of 7.4°F in January
(NCDC, 2002). The growing season length, based on a 28°F air temperature, is 127 days with a
50% chance of occurring between May 24 and September 28, and the average annual snowfall is
187.3 inches (NRCS 2002). In 2011, a total of 6.45 inches of precipitation were received during
the month of April, 3.89 inches above the normal, and during the month of May the precipitation
was 0.46 inches above normal (Table 2). These two months were also cooler than normal,
averaging 1.6°F below normal in April and 3.9°F below normal in May. The month of June had
slightly lower than normal precipitation and a slightly higher than normal temperature. July 2011,
on the other hand, had 1.4 inches above normal precipitation (3.16 inches instead of the normal
of 1.76 inches) and a slightly higher than normal mean temperature. The month of August had
0.53 inches of precipitation below normal and 2.6°F above normal mean temperature. Overall,
the 2011 growing season (April through August) had 4.76 inches of precipitation above normal
and a slightly lower than normal mean temperature. The extremely wet and cool conditions
during early spring delayed the flowering phenology of many native plants by one to two weeks.

Table 2. Climate Data for the Aspen 1SW Weather Station

Month
April
May
June
July
August
Total/
Mean

2011
Precipitation
(inches)
6.45
2.56
0.80
3.16
0.85

30-yr
Precipitation
Normal
(inches)
2.56
2.10
1.26
1.76
1.37

Precipitation
Difference
(inches)
+3.89
+0.46
-0.46
+1.40
-0.53

2011 Mean
Temperature
°F
36.3
43.5
57.2
62.5
63.1

30-yr
Temperature
Normal °F
37.9
47.4
56.4
61.7
60.5

Temperature
Difference
°F
-1.6
-3.9
+0.8
+0.8
+2.6

13.82

9.05

+4.76

52.6

52.8

-1.3
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2.3 Geology
The geologic bedrock of the project area
consists primarily of the upper member of
the Mancos Shale Formation. The Mancos
Shale is a dark-gray shale and silty shale
with a few outcrops of persistent olive-gray
sandstone up to 40 feet thick (Bryant
1972). These sandstone beds are quite
evident on the south-side of the Droste
Ridge and the Seven Star Ranch parcels
(Photo 1).
The upper Mancos Shale
member was laid down in the Upper
Cretaceous Period 99 to 65 million years
ago (mya) by mudrock that accumulated in
offshore and marine environments of the
Cretaceous North American Inland Sea.
Another prominent geologic feature of the Photo 1. Sandstone outcrop in Mancos Shale. Upper
project area is the landslide deposit on North Mesa.
Upper North Mesa, which is responsible
for the undulating topography and numerous small wetlands scattered through the landscape. The
landslide deposit is dated from the Pleistocene and Holocene Epochs about 0-2.6 mya. Holocene
alluvial fan deposits (Qf) and older Pleistocene alluvial-fan deposits (Qof) occur along many of the
gentle sagebrush shrublands on the Seven Star Ranch and the south side of the Droste parcel, as
well as along Brush Creek. Areas near the Roaring Fork River are dominated by Glaciofluvial
deposits (Qgb), which include poorly sorted outwash gravels from the Pleistocene.
The small hills which dominate the Airport Bluff, Burlingame West, Deer Hill, and Annie Mitchell
open space parcels are underlain by Unconsolidated Deposits of the Pleistocene Period including
stream, terrace, and outwash gravels of the Bull Lake (100,000 years ago) and younger Ice Ages.
The Airport Bluff and Burlingame Ranch West parcels are underlain by additional Unconsolidated
Deposits of the Pleistocene old (pre-Bull Lake) glacial drift, which consists of unsorted bouldery
deposits (till) and associated sand and gravel deposits.

2.4 Existing Management
Currently, Cozy Point Ranch and the meadow on the Cozy Point South parcel are managed for
agricultural uses. Several popular trails exist, including the Brush Creek, Highline, Cozy Point
Ranch, Aspen Mass, Mill Fishing Access, and Rim Trails. In addition, there is one new trail, the
Ridge Trail, which connects the Hidden Valley Open Space, Seven Star Ranch, and Droste parcels
to Radar Road. Recreational uses include hiking, mountain biking and horseback riding. Hunting
is currently not allowed on any of the parcels, nor is any motorized recreational traffic (e.g. ATVs
or motorbikes). Dogs (on-leash) are allowed on the Highline, Lowline, Brush Creek, Aspen Mass,
and Mills Fishing Access Trails.

3.0 Wildlife Resources
3.1 Literature Review
Prior to conducting field surveys, the U.S. Fish and Wildlife Service (USFWS) current list of
federally protected species for Pitkin County was reviewed. In addition, local agency contacts at
the U.S. Bureau of Land Management (BLM) and the U.S. Forest Service (USFS) were contacted to
obtain the most current list of BLM and USFS sensitive wildlife species. The 2010 Colorado
Natural Heritage Program (CNHP) information for sensitive wildlife species occurrences and
Potential Conservation Areas (PCA) was also reviewed for the project area and vicinity.
3

Additional sources of information on vertebrate and invertebrate species habitat types and
affinities include Mammals of Colorado (Fitzgerald et al., 1990), Animal Tracks (Murie, 1954),
Amphibians and Reptiles in Colorado (Hammerson, 1999), the Colorado Breeding Bird Atlas
(Kingery, 1998), Lives of North American Birds (Kaufmann, 1996), The Sibley Guide to Bird Life
and Behavior (Elphick et al., 2001), Birds of North America online (BNA, 2011), the Colorado
Division of Parks and Wildlife (CPW) website (CPW, 2011), NatureServe Explorer (NatureServe,
2011), and USFS Species Conservation Assessments.

3.1.1 Colorado Division of Wildlife
The CPW Natural Diversity Information Source (NDIS) website was reviewed to determine current
mapped wildlife habitat types and species occurrence within the project area. In addition, a field
meeting was held with the CPW District Wildlife Manager (DWM) to review the project area and
identify wildlife-related concerns. In addition, former CPW DWMs familiar with the project area
were also contacted. A complete list
of the individuals contacted in
reference to the project area is
provided in Section 3.5.
3.1.2 Federally Listed Species
Species
protected
under
the
Endangered Species Act (ESA) that
could occur in Pitkin County are listed
below in Table 3.
No federally
protected species are expected to
occur within the project area. No
designated critical habitat exists for
any listed species within the project
area.
Photo 2. Dusky (Blue) Grouse on Upper North Mesa
Table 3. USFWS Listed Wildlife Species Occurring in Pitkin County*
Scientific Name

Status

Potentially
Present+

Lynx canadensis

Threatened

No

No suitable habitat
in project area.

Mexican spotted owl

Strix occidentalis lucida

Threatened

No

No suitable habitat
in project area.

Yellow-billed cuckoo

Coccyzus americanus
americanus

Candidate

No

No suitable habitat
in project area.

Greenback cutthroat
trout
Bonytail

Oncorhynchus clarki
stomias
Gila elegans

Threatened

No

Not known to occur
near project area.

Endangered

No

No suitable habitat
in project area.

Colorado
pikeminnow
Humpback chub

Ptychocheilus lucius

Endangered

No

No suitable habitat
in project area.

Gila cypha

Endangered

No

No suitable habitat
in project area.

Common Name

Parcel

Mammals
Canada lynx
Birds

Fish
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Table 3. USFWS Listed Wildlife Species Occurring in Pitkin County*
Common Name

Scientific Name

Razorback sucker

Xyrauchen texanus

Endangered

Potentially
Present+
No

Boloria acrocnema

Endangered

No

Status

Parcel
No suitable habitat
in project area.

Invertebrates
Uncompahgre
fritillary butterfly

No suitable habitat
in project area.

* Information obtained from the U.S. Fish and Wildlife Service Mountain Prairie Region website; last updated
July 2010. (http://www.fws.gov/mountain-prairie/endspp/countylists/colorado.pdf).
+
Excluded species will not be discussed further in this document.

The historical species assemblage for the project area would have included species which are
currently rare or extirpated (locally extinct) within and near the project area. These species
include Canada lynx (Lynx canadensis), grizzly bear (Ursus arctus), wolf (Canis lupus), and
Colorado River cutthroat trout (Oncorhynchus clarki pleuriticus). All of these species are either
listed as federally threatened or endangered species, or have been listed in the past.
Canada lynx likely used the project area as a movement corridor between suitable habitats as they
dispersed. Grizzly bears and wolves likely used the project area while hunting and possibly for
denning. The present condition of the surrounding lands (airport, development, highways) and
the constant year-round recreation (in-bound and out-of-bound skiing, hiking, snowmobiling,
mountain biking, etc.) make the project area and surrounding areas unsuitable for carnivores
needing wide-open expanses and few human encounters. Colorado River cutthroat trout could
have been the dominant species within Brush Creek and surrounding creeks prior to over-fishing
and the introduction of non-native sport species (e.g. brook trout (Salvelinus fontinalus) and
rainbow trout (Oncorhynchus mykiss).

3.1.3 BLM & USFS Sensitive Species
Sensitive species considered in this report are based on the November 2009 BLM Colorado State
Director's Sensitive Species List (BLM, 2009) and the June 10, 2011 USFS Region 2 Sensitive
Species List (USDA FS, 2011). Table 4 lists the thirty-nine species identified as potentially
occurring within the project area and the parcels they likely occupy. The project area provides
suitable habitat for the following nine species: Townsend's big-eared bat (Plecotus townsendii),
northern goshawk (Accipiter gentilis), flammulated owl (Otus flammeolus), olive-sided flycatcher
(Contopus cooperi), Brewer’s sparrow (Spizella breweri), boreal toad (Bufo boreas boreas),
northern leopard frog (Rana pipiens), blue-head sucker (Catostamus discobolus), and the Colorado
River cutthroat trout (Oncorhynchus clarki pleuriticus).
Table 4. BLM Colorado State Director’s & Region 2 Forest Service Sensitive Wildlife Species List
Common Name/
Agency

Species

Habitat

Potentially
Present

Parcel

No

None

No

None

No

None

Mammals
Pygmy shrew
(USFS)

Sorex hoyi

Fringed myotis
(BLM, USFS)

Myotis
thysanodes

Hoary bat
(USFS)

Lasiurus cinereus

Variety including spruce-fir, lodgepole
pine, willow thickets, aspen-fir forests
and subalpine parklands.
Primarily at middle elevations of
1,200-2,150 m in desert, grassland,
and woodland habitats; has been
recorded at 2,850 m in spruce-fir
habitat in New Mexico.
In Colorado it most frequents
ponderosa pine forests where large
deciduous trees are lacking.
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Table 4. BLM Colorado State Director’s & Region 2 Forest Service Sensitive Wildlife Species List
Common Name/
Agency
Spotted bat
(BLM, USFS)
Townsend’s bigeared bat
(BLM, USFS)

Species

Euderma
maculatum
Plecotus
townsendii

Habitat

Potentially
Present
No

Parcel

Big free-tailed bat
(BLM)

Nyctinomops
macrotis

White-tailed
prairie dog
(BLM)
Kit fox
(BLM)
American marten
(USFS)

Cynomys
leucurus

Wolverine (USFS)

Gulo gulo

Open habitat for foraging, rocky cliffs
for roosting.
Semidesert shrublands, piñon-juniper
woodlands and open montane forests
below 2,900 m (9,500 ft). Requires
caves or abandoned mines for roost
sites during all seasons and stages of its
life cycle, and its distribution is
strongly correlated with the availability
of these features.
Roost in crevices on cliff faces or in
buildings. Little known of their natural
history. No occurrences for Pitkin
County.
In Colorado often encountered in
desert scrublands; most records are
below 2,600m (8,500 ft).
Found in desert scrublands in extreme
Western Colorado.
Subalpine spruce-fir and lodgepole
pine forests, alpine tundra and
occasionally montane forests.
Boreal forests and tundra.

River otter
(USFS)

Lutra canadensis

Large rivers.

No

Rocky Mountain
bighorn sheep
(USFS)

Ovis canadensis
canadensis

No

Desert bighorn
sheep
(BLM)

Ovis canadensis
nelsoni

Bighorns typically occur in steep, high
mountain terrain. In Colorado, they
prefer habitat dominated by grass, low
shrubs, rock cover and areas near open
escape.
Rocky desert environments.

No

None

Vulpes macrotis
Martes americana

None

Yes

All

No

None

No

None

No

None

No

None

No

None
Suitable habitat in
the Roaring Fork
River; not part of
project area.
None

Birds
American white
pelican
(BLM)
Northern
goshawk
(BLM, USFS)

Pelecanus
erythrorhynchos

Large bodies of water (i.e. lakes,
reservoirs)

No

None

Accipiter gentilis

Predominantly uses ponderosa pine,
but will also use Douglas fir, various
pines and aspens.

Yes

Northern harrier
(USFS)

Circus cyaneus

No

Ferruginous
hawk
(BLM, USFS)
Bald eagle
(BLM, USFS)

Buteo regalis

Native and non-native grasslands,
agricultural lands, and marshes; range
to alpine tundra in fall.
Flat and rolling terrain in grassland or
shrubsteppe regions.

Could use Hidden
Valley, Seven Star
Ranch I & II, Droste,
Cozy Point South
and Upper North
Mesa as part of a
home range.
None

No

None

Nest in mature cottonwoods or pines
near water.

No

No nests or roost
sites are known near
parcels close to the
Roaring Fork River.
Forages along
Roaring Fork River

Haliaeetus
leucocephalus
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Table 4. BLM Colorado State Director’s & Region 2 Forest Service Sensitive Wildlife Species List
Common Name/
Agency

American
peregrine falcon
(USFS)
Columbia sharptailed grouse
(USFS)
Greater sage
grouse
(BLM, USFS)
Gunnison sagegrouse
(BLM)

Species

Falco peregrinus
anatum
Tympanuchus
phasianellus
columbianus
Centrocercus
urophasianus
Centrocercus
minimus

Habitat

Potentially
Present

Parcel

Nest on foothill and mountain cliffs
from (4,500 ft - > 9,000 ft); 50% of all
nests sites near piñon-juniper.
Sagebrush and mountain shrublands.

No

but does not rely
heavily upon any
portion of the project
area to fulfill its life
history requirements.
None

No

None

Associated with sagebrush ecosystems.

No

None

Tall dense stands of sagebrush near
wet meadows with tall grasses for
hiding; occurring primarily in SW & W
CO, but also including Saguache & S
Chaffee County
Alpine, but may go as low 2,400 m
(8,000 ft) along streams lined by
willows or alders.
Feed in wet hay meadows and flooded
agricultural croplands, favor tall
emergent for nesting.
Breed in sandy areas, dry salt beds,
reservoir shores.

No

None

No

None

No

None

No

None

Breed on shortgrass prairies

No

None

White-tailed
ptarmigan
(USFS)
White-faced ibis
(BLM)

Lagopus leucurus

Western snowy
plover
(BLM)
Long-billed
curlew
(BLM)
Burrowing owl
(BLM)

Charadrius
alexandrinus
nivosus
Numenius
americanus
Athene
cunicularia

Open grasslands with available small
mammal burrows.

No

None

Boreal owl
(USFS)

Aegolius
funereus

No

None

Flammulated owl
(USFS)

Otus flammeolus

Mature to old-age spruce-fir above
2,745 m (9,000 ft), after nesting may
wander to open pinyon-juniper and
ponderosa pine.
Depend on cavities for nesting, open
forests for catching insects, and brush
or dense foliage for roosting at
altitudes between 1,830 – 3.048 m
(6,000 – 10,000 ft).

Black swift
(USFS)
Lewis’s
woodpecker
(USFS)

Cypseloides
niger
Melanerpes lewis

Olive-sided
flycatcher
(USFS)

Contopus
cooperi

Purple martin
(USFS)

Progne subis

Plegadis chihi

Nests placed in cool, dark, damp sites
near or behind waterfalls in mountains
Open pine forests, burnt-over areas
with abundant snags and stumps,
riparian and rural cottonwoods, and
pinyon-juniper woodlands.
Boreal forests between 2,135 – 3,350
m (7,000 – 11,000 ft).

In Colorado nest at the edges of oldgrowth aspen stands, usually near a
stream, spring or pond.
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Yes

No

Potentially suitable
habitat present in
isolated pockets on
Droste, Hidden
Valley, Seven Star
Ranch II, and Upper
North Mesa parcels.
None

No

None.

Yes

Identified on
Burlingame Ranch/
Deer Hill. Nesting
likely does not occur
on this property.
None

No

Table 4. BLM Colorado State Director’s & Region 2 Forest Service Sensitive Wildlife Species List
Common Name/
Agency
Loggerhead
shrike
(USFS)
Sage sparrow
(USFS)
Brewer’s sparrow
(BLM, USFS)

Species

Lanius
ludovicianus
Amphispiza belli

Spizella breweri

Habitat
Shortgrass prairie and rural habitat;
open country with scattered trees and
shrubs.
Semi-open habitats with evenly spaced
shrubs 1-2 m (3.2 – 6.4 ft) high;
closely associated with big sagebrush
in parks greater than 30 acres in size.
Sagebrush and other shrubs species
with similar stand characteristics
including greasewood, hopsage, and
saltbush.

Potentially
Present
No
No

Yes

Parcel
None
None

In sage habitats on
Upper North Mesa,
Seven Star, Seven
Star II, Aspen Mass

Amphibians/Reptiles
Great Basin
spadefoot
(BLM)
Western (boreal)
toad (USFS)

Spea
intermontana

Found in western Colorado at
elevation below 2,135 m (7,000 ft).

No

None

Bufo boreas
boreas

Damp areas near marshes, wet
meadows, streams, beaver ponds,
glacial kettle ponds, and lakes
interspersed in subalpine forest.
Beaver ponds with emergent
vegetation are the one key habitat
component necessary for breeding.

Yes

Canyon treefrog
(BLM)
Northern leopard
frog
(BLM, USFS)

Hyla arenicolor

No

Longnose
leopard lizard
(BLM)
Milk snake
(BLM)

Gambelia
wislizenii

Found in extreme western and south
eastern Colorado.
Wet meadows and the banks and
shallows of marshes, ponds, glacial
kettle ponds, beaver ponds, lakes,
reservoirs, streams, and irrigation
ditches.
Occurs in west-central Colorado and
extreme southwestern Colorado at
elevations below 1,585 m (5,200 ft).
Occurs throughout most of eastern,
southern, and western Colorado at
elevations primarily below 2,400m
(8,000 ft)
Occurs in desert and semidesert
habitats. Records for Colorado
restricted to Garfield, Mesa, and San
Miguel Counties.

Wet areas containing
suitable breeding
habitat (non-moving
or slow, ponded
water) on Hidden
Valley, Seven Star
Ranch, and Upper
North Mesa.
None

Midget faded
rattlesnake
(BLM)

Rana pipiens

Lampropeltis
triangulum
taylori
Crotalus
oreganus
concolor

Yes

Confirmed on Upper
North Mesa. Not
detected on any of
the other parcels.

No

None

No

None

No

None

Fish
Bluehead sucker
(BLM, USFS)

Catostamus
discobolus

Variety of areas from headwater
streams to large rivers.

Yes

Flannelmouth
sucker
(BLM, USFS)
Mountain sucker
(USFS)

Catostomus
latipinnis

Restricted to larger streams and rivers.

No

Potentially in Brush
Creek on the Cozy
Point and Cozy Point
South, Droste, and
Seven Star Ranch II
parcels.
None

Catostomus
platyrhynchus

No

None

Roundtail chub
(BLM, USFS)

Gila robusta

Smaller rivers and streams with gravel,
sand and mud bottoms. Not
documented in Pitkin County
Restricted to larger streams and rivers.

No

None
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Table 4. BLM Colorado State Director’s & Region 2 Forest Service Sensitive Wildlife Species List
Common Name/
Agency
Colorado River
cutthroat trout
(BLM, USFS)

Species

Habitat

Oncorhynchus
clarki pleuriticus

Clear, cold water, naturally-fluctuating
flows, low levels of fine sediment in
channel bottoms, well-distributed
pools, stable stream banks, and
abundant stream cover.

Speyeria
nokomiis
apacheana

Spring fed and/or subirrigated
wetlands at low (7,500 ft. or less)
elevation

Potentially
Present
Yes

Parcel
Suitable habitat in
the Roaring Fork
River

Insects
Great Basin
silverspot
(BLM, USFS)

No

None

The historical species assemblage
within the project area is different from
the current assemblage; some species
which were once numerous are now
rare. Examples include the western
(boreal) toad, northern leopard frog
and tiger salamander (Ambystoma
tigrinum). These species have all been
described as ‘common’ throughout the
mountainous areas of Colorado in
historical accounts and were known to
occur near the project area. Many
specific locations where these species
were historically known to occur or
breed no longer contain these species.
Small mammals, because of small Photo 3. Western Terrestrial Garter Snake.
home ranges and non-migratory life histories, probably occur at or near historical levels on
properties containing native vegetation with little habitat modification. On parcels that have had
habitat modification, it is likely that the total number of animals is near historical levels, while the
number of species (species diversity) has decreased. An example of habitat modification is the
conversion of sage flats to irrigated pastures and hayfields. Within these modified areas, the total
number of small mammals often increases, but the areas are dominated by a common species (e.g.
deer mice [Peromyscus maniculatus]). Other species (e.g., crows, foxes, skunks) often increase in
numbers when humans are present or have modified the landscape. Avian species sensitive to
human disturbance or habitat modification (e.g. plumbeous vireo [Vireo plumbeus], blue-gray
gnatcatcher [Polioptila caerulea], and Virginia’s warbler [Vermivora virginia])) have likely
decreased in numbers near roads, trails and homes. Research conducted in Pitkin County showed
that human-sensitive species were less common up to 180 m from human disturbance (Odell and
Knight, 2001).
Appendix A provides a brief overview of the natural history of the nine species identified within
Table 4 as likely occurring within the project area. Of these nine species, four (northern goshawk,
olive-sided flycatcher, Brewer’s sparrow, and northern leopard frog) were documented within the
project area.

3.1.4 Colorado Natural Heritage Program Data
Review of the 2010 CNHP data documented four sensitive species near the project area. CNHP
data shows that lynx were historically present near the project area. However, it was likely
seldom used by lynx because the majority of the project area does not contain suitable habitat.
Historically, lynx likely used the project area for movement between more suitable habitat types
(e.g. spruce-fir forests). However, commercial and residential development, highways, and ski
areas have eliminated the project area as a movement corridor. Bald eagles may occasionally use
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portions of the project area along the Roaring Fork River for foraging. The western (boreal) toad
likely historically occurred throughout much of the project area where suitable breeding and
hibernation habitat is present. Colorado River cutthroat trout likely historically were native to
Brush Creek. Table 5 shows the general location of these element occurrences for all species.
CNHP Global and state ranking definitions are provided in Appendix B.

Table 5. CNHP Element Occurrences Within a 6-Mile Radius of the Project Area
Element Occurrence
Lynx
Bald eagle
Boreal toad
Colorado River cutthroat trout

U.S.G.S 7.5 minute
Quadrangle Name
Aspen, Woody Creek,
Thimble Rock
Woody Creek
Aspen, Highland Peak
Aspen, Woody Creek, Ruedi

Global/State Rank
G5/S1
G5/S1B,S3N
G4T1Q/S1
G4T3/S3

3.1.5 Private Development & Ski Area Reports
In 2004, Snowmass Village commissioned the Snowmass Village Elk Monitoring Study (Green,
2004). This study was in response to local inquiries into the efficacy of seasonal closures for the
protection of migrating deer and elk and the desire to remove these closures to allow for
additional recreation opportunities. This study led to radio collaring of a small group of elk in an
attempt to determine negative impacts near trails and to develop baseline data of elk movement in
Pitkin County by focusing on the Burnt Mountain elk herd. The study concluded that migration
corridors must be maintained and that, “after observing all data gathered in this study, elk are
avoiding using most habitats on the Snowmass Ski Area. …. Biologists for Pitkin County, Colorado
Division of Wildlife, Snowmass Ski Area and Snowmass Village all agree that Snowmass Ski Area
is viable elk habitat” (Green, 2004). This is the only study completed in the area that had
quantified data. Other studies have been completed on some of the parcels which examined the
properties and determined their biological values, but the reports did not contain sampling data
on species occurrences or abundance.
3.1.5 Pitkin County Open Space & Trails Reports
The following reports were reviewed for information pertaining to wildlife species occurrences
and other pertinent information. All of the reports in Table 6, except for Colorado Wildlife
Science’s Avian Monitoring Report, do not provide data on species abundance or estimated
population sizes.
Table 6. Reports Reviewed in Support of This Document
Report
Brush Creek Master Plan 2003

Author
Pitkin County

Brush Creek Ranch/Droste
Property Wildlife Evaluation
Report
Brush Creek Valley/Droste
Mountain Park Interim
Management Plan, March 2011
Avian Monitoring Report: 2000–
2008.

Gene Byrne
Pitkin County
Colorado Wildlife
Science LLC
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Comments
Protection of large open areas for
wildlife.
Report prepared to limit impacts to
critical wildlife resources based on the
then-existing development plan.
Provides basic background information
on the Droste property and select
interim management recommendations.
Provides population estimates based on
data obtained from avian surveys
conducted from 2000–2008 at the
Filoha Meadows, North Star, and Seven
Star Ranch Pitkin County Open Space
parcels.

3.1.6 Summary
Most species identified as sensitive do not have suitable habitat within the project area. Existing
data on species occurrence within the project area is incomplete. Baseline surveys will help to fill
these data gaps.
3.2 Baseline Surveys
A variety of wildlife baseline surveys were conducted for two reasons. The first was to establish a
baseline index of species currently using the parcels; the second was to identify species which
could potentially use the parcels. Survey techniques included Terrestrial Vertebrate Encounter
Surveys (TVES) to identify rare, elusive, or hard to detect species; avian point-count surveys
incorporating distance sampling to develop a species list and a baseline population estimate for
more common species; owl surveys using tape play-back call techniques to document species
presence; nocturnal and diurnal amphibian surveys using calls and visual identification; scent
stations with infrared cameras to detect nocturnal rare carnivores and other species; and
pedestrian surveys of the parcels to specifically look for wildlife and sign which may not have
been detected using other survey techniques. These different survey techniques and the results of
the surveys are presented in the following Sections 3.2.1 through 3.2.5. In addition, raw data
forms and photographs from the avian point count and owl surveys are included in electronic
form at the back of this report.

3.2.1 General Wildlife Surveys
General wildlife surveys were conducted using TVES arranged according to the USFS Multiple
Species Inventory and Monitoring (MSIM) (Manley et al., 2006) grid system within representative
areas of each habitat type present. Pedestrian surveys were conducted on parcels not large
enough to conduct TVES surveys. Each of the parcels was walked on multiple occasions for the
purpose of identifying wildlife or wildlife sign (i.e., tracks, scat, etc.). Additionally, biologists
documented all wildlife species and sign encountered while conducting the surveys.

3.2.1.1 Survey Methods
The TVES survey grid is comprised of a hexagon with survey points at each corner and one in the
center. Points are evenly distributed and separated by 200 m (Figure 2). TVES is an effective
passive sampling technique for detecting nocturnal and diurnal raptors and general wildlife. The
technique is simple and effective, and useful for a wide variety of species (Heyer et al., 1994;
Wemmer et al., 1996) that may be missed by the other core methods (bird point counts, small
mammal trapping, trackplate and camera surveys), such as some ungulates, lagomorphs and
raptors (Forys and Humphrey, 1997; Weckerly and Ricca, 2000).
TVES surveys were conducted twice, once on the Droste parcel on May 15, 2011 and once on the
Upper North Mesa parcel on May 30, 2011. Other parcels included within the project area were
not large enough to accommodate the TVES grids; therefore they were sampled using repeated
pedestrian surveys. The TVES grid locations are permanently marked with fiberglass rods; GPS
coordinates and photos were also recorded to aid in relocation and to establish a photographic
baseline of each grid.
Surveys were conducted between 1500 and 1800 hours with all transects oriented east-to-west.
One or two observers systematically surveyed for individuals and animal sign by traversing the
sampling hexagon along set transects. Observers followed transects spaced at 50 m intervals that
looped through the hexagon. All areas within 1 meter of the transect line were surveyed. The
length of each route on each half of the sample unit is approximately 1,200 m, for a total of 2,400
m surveyed and covering an area approximately 10 ha (24.7 acres) in size.

3.2.1.2 Results
The TVES surveys on the Droste parcel did not result in the identification of rare or hard-to-detect
wildlife species. We directly observed or detected sign of the following species: Rocky Mountain
elk (Cervus canadensis nelsoni), mule deer (Odocoileus hemionus), Microtine rodent (Microtus
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sp.), least chipmunk (Neotamius minimus), black bear (Ursus americanus), northern pocket gopher
(Thomomys talpoides), and fox (genus Vulpes or Urocyon). Microtine rodent presence was
identified by the presence of gnawing marks on the bark of a sapling (< 1 inch diameter)
Gambel’s oak (Quercus gambelii). Gnawings were identified according to information provided
in Murie (1982).
The TVES surveys on the Upper North Mesa parcel did not result in the identification of any rare,
nocturnal or hard to detect wildlife species. We directly observed or detected sign of the
following species: Rocky Mountain elk, mule deer, least chipmunk, dusky grouse (Dendragapus
obscurus), northern pocket gopher, and montane vole (Microtus montanus). A single skull from a
montane vole was collected for identification purposes from within the mounds associated with
the northern pocket gophers. The skull was identified based on characteristics as described by
Burt and Grossenheider (1980) and Elbroch (2006). Species distribution was confirmed by
Fitzgerald et al. (1994). A raptor casting (regurgitated portions of prey items that are not
digestible) containing bones was also
collected. This casting was broken
apart to look for bones which may have
enabled identification of the prey
species.
Suitable bones were not
present to allow prey species
identification.
While conducting general pedestrian
surveys of the parcels, specifically
looking at areas in which nesting or
other important (i.e. calving) habitat
may occur, one Cooper’s hawk nest
was located on the Upper North Mesa
parcel (Figure 3, Photo 4). No other
active raptor nests were found on any of Photo 4. Cooper's Hawk
the parcels.

3.2.2 Avian Point Counts
3.2.2.1 Survey Methods
Species richness and abundance were quantified using point counts and distance sampling
methods as described by Farnsworth et al. (2005) and Seavy et al. (2005). Although line transects
can provide advantages over fixed radius point counts, point counts are more applicable in
situations where auditory detections will be incorporated into the analysis (Bibby et al., 2000), as
in this study.
We used the Rocky Mountain Bird Observatory (RMBO) survey protocol with survey points
located every 250 m along each transect. The spacing of points 250 m apart avoids problems
associated with double-counting birds at successive points and the possibility of birds vocalizing
at previous points influencing those at subsequent points within the survey (Hanowski and Nieme,
1995). Points were established in each of the Open Space parcels and they are permanently
marked with fiberglass rods; GPS coordinates and photographs were also recorded to aid in
relocation and to establish a photographic baseline of each point location.
Additionally, some species that occur in low density across the landscape are not well sampled by
point counts. These species were recorded at all times through a line-transect facet to the pointtransect design. The inter-point intervals are considered legs of a long line transect (between the
first and last points).
Two major habitat types were defined based on the RMBO survey protocol – upland and riparian.
Within the dominant upland habitat type (Gambel oak sagebrush shrublands,) small pockets of
distinct habitats were present in very small numbers. Distinct upland sub-habitat types include
12

aspen stands and conifer stands. Neither of these sub-habitat types is dominant in the landscape.
Riparian habitats occur along Brush Creek, the Brush Creek Ditch and the Roaring Fork River and
are not as dominant on the landscape as the upland habitats.
Point counts were conducted from 30 minutes before sunrise (varies by date) until mid-morning
(1100 MDT) to maximize survey time during periods of high avian activity (Buskirk and
McDonald, 1995; Sogge et al., 1997). Counts were conducted at each point location for five
minutes. The linear distance from the observer to each bird detected was measured using a
LASER range finder. The inclusion of distance sampling techniques (distance of calling birds from
the observer) aided in providing abundance and density estimates for sensitive species (Buckland
et al., 2001; Farnsworth et al., 2005).
Because of the likelihood of non-normally distributed data, program DISTANCE (Laake et al.,
2006) was used to analyze point-count data. In addition to the increased flexibility of DISTANCE
over standard non-parametric tests, the procedure provides a robust analysis of data sets common
with point-count surveys (Buckland et al., 2001; Laake et al., 2006) that can be repeated annually,
and can provide parameters (e.g. confidence intervals, etc.) which can be used to detect shifts in
population size and species abundance over time.
Point-count survey data sets often fit the Poisson distribution (Seavy et al., 2005). In accordance
with Sokal and Rohlf (1995), the Poisson variable for this study is the number of individuals
(abundance) of species present within each of the habitats surveyed; the index of avian diversity
was calculated using the Shannon-Weaver method described by Schemnitz (1980).
A total of 45 upland habitat survey points and 19 riparian habitat survey points were sampled
within the project area (Figure 4). Each of these points was visited three times, resulting in 135
upland and 57 riparian point counts. Surveys were planned to be separated by a minimum of 1014 days. Adverse weather conditions (snow, rain, wind and a combination thereof) did not allow
surveys on all dates as initially planned, thus it was not possible to survey all points within the
same week. Table 7 identifies the parcels and dates surveyed.
Surveys were initially proposed to begin on May 2, 2011 and repeated the weeks of May 16 and
June 13. However, while establishing transects on April 26, it became apparent that the late spring
would require delaying surveys. Therefore, surveys were first conducted beginning May 16 with
the second survey beginning on May 30. After the second survey period, the decision was made
once again to further delay surveys until the week of June 20. Surveys were not delayed any later
since many breeding birds are no longer territorial at the end of June and in early July when most
breeding is completed.

Table 7. Open Space Parcels & Dates of Avian Surveys
Property

2011 Survey Dates

Airport Bluff

5/25, 6/1, 6/22

Annie Mitchell

5/25, 6/1, 6/28

Aspen Mass

5/24, 6/1, 6/22

Burlingame Ranch West

5/24, 6/1, 6/22

Burlingame Ranch/Deer Hill

5/25, 5/31, 6/28

Cozy Point

5/17, 5/31, 6/21

Cozy Point South

5/17, 5/31, 6/21, 6/28

Droste

5/17, 5/31, 6/21, 6/28

Hidden Valley

5/17, 5/31, 6/21
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Table 7. Open Space Parcels & Dates of Avian Surveys
Property

2011 Survey Dates

Mills

5/24, 6/1, 6/22

Seven Star Ranch

5/17, 5/31, 6/22

Seven Star Ranch II

5/17, 5/31, 6/21

Upper North Mesa

5/17, 5/31, 6/22

3.2.2.2 Results
Point count surveys resulted in a total of 923 detections. Detection occurrences are not always
comprised of a single bird but sometimes groups of birds (e.g. black-billed magpies (Pica pica),
mountain bluebirds (Sialia currucoides)). A total of 50 detections accounting for more than one
bird resulted in an additional 99 individuals detected. The 923 detection incidents and the 99
additional individuals identified in groups results in a total of 1,022 individuals representing 64
species detected during the survey efforts. An additional three species were observed while
conducting general surveys; these were not included in any analysis but did add to the overall
species documentation (Appendix C).
Species Abundance/Diversity. Species abundance is the number of individuals detected (1,022);
species richness is the number of species detected (64). The Shannon-Weaver diversity index
number measures the order (or disorder) within a community. The diversity index combines two
quantifiable measures: the species richness (number of species within the community) and
species equitability (a measure of how similar the abundances of different species are). A diversity
index value near zero would indicate that a community is not diverse in its species composition; a
higher value would indicate greater diversity. The Shannon-Weaver diversity index calculated
from data collected on the parcels in 2011 was 3.41. This shows that within the project area
species diversity is high and representative of a healthy community. Unknown species detections
were not used in the Shannon-Weaver diversity index calculation.
Point-count Detections. The green-tailed and spotted towhee were the two most common species
detected and accounted for, 11.1 and 8.6 percent, respectively, of all detections. Colorado
Wildlife Science also reported these two species to be the most commonly detected species at the
Seven Star Ranch parcel between 2000 and 2008. Sensitive species (i.e. Brewer’s sparrow) were
rarely detected (10 detections for the Brewer’s sparrow) during the 2011 survey effort. The low
detection of Brewer’s sparrows in 2011 is not unexpected since Brewer’s do show annual
variation throughout their range, and specifically at the Seven Star Ranch parcel between 2000
and 2008, as documented by Colorado Wildlife Science,2011. Though not a federally recognized
sensitive species, the blue-gray gnatcatcher is identified as a low density target species by the
RMBO. The gnatcatcher is the only sensitive/low density species included in the list of 10 most
detected species (29 detections). It should be noted that there were 56 (5.4 percent of all
detections) incidents where a species could not be identified and was marked as ‘unknown’.
While documenting a species as ’unknown’ is not desirable, guessing at species identification can
create a bias leading to inaccurate survey results.
Marsden (1999) stated that a reasonable number of detections are required for adequate analysis.
Buckland et al. (1993) recommended at least 60-80 detections be required for fitting the detection
function in program DISTANCE. Numbers lower than 60 may be vulnerable to stochastic factors
such as a total of 20 detections of one species all occurring very close to the point; this ‘spike’ in
sighting distance would be problematic in analysis. If the data are of high quality, then reliable
estimates may be possible for smaller detection samples (Rosenstock et al., 2002). Table 8
provides the 11 most detected species; the top five of which were detected at a great enough
frequency for analysis.
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Table 8. Top Ten Avian Species Detected, Percentage of Total Detections, & Average
Distance of Detections Per Species for all Open Space Parcels
Percentage of Total
Detections (1,022
Total Detections)

Average Detection
Distance (m)

114

11.1

54.8

Spotted towhee

88

8.6

66.0

Song sparrow

68

6.6

30.1

American robin

68

6.6

55.3

Yellow warbler

57

5.5

26.3

Brown-headed cowbird

49

4.7

44.3

Black-billed magpie

49

4.7

91.2

Broad-tailed hummingbird

34

3.3

17.5

Orange-crowned warbler

30

2.9

56.2

Blue-gray gnatcatcher

29

2.8

55.3

Black-headed grosbeak

26

2.8

109.5

Number of
Detections

Name
Green-tailed towhee

It should be noted that the brown-headed cowbird, a nest parasite, was the 6th most common
species detected. The species was detected at every parcel and along each transect. This shows
that the ecological integrity of these parcels has been influenced by the surrounding fragmented
habitat. This fragmentation has allowed the brown-headed cowbird to colonize all parcels within
the project area and threaten other avian species which are susceptible to nest parasitism.
Species Density Estimates. Distance sampling resulted in population estimates for five species.
Table 9 provides the model selected, the effective detection radius, the estimated species density,
and the density range.

Table 9. Population Estimates for the Five Most Detected Species
Species

Model Selected

Effective Detection
Radius (m) (Range)

Density
(animals/hectare)

Density Range
(animals/hectare)

Green-Tailed
Towhee

Hazard Rate Key

47.3 (40.3 -55.5)

0.896

0.653 - 1.232

Spotted Towhee

Negative
Exponential Key

47.9 (41.5 - 55.2)

0.674

0.508 - 0.894

Song Sparrow

Hazard Rate Key

33.7 (28.4 – 40.0)

1.053

0.749 - 1.481

American Robin Hazard Rate Key

58.6 (46.8 - 73.4)

0.343

0.220 - 0.537

Yellow Warbler

34.2 (28.8 - 40.6)

0.858

0.601 - 1.226

Uniform Key

NOTE: Only birds detected > 50 times were analyzed. All ranges represent the 95% LCL to the 95% UCL of
the mean. Models were selected by DISTANCE 6.0 by running multiple models and choosing the model with
the lowest Akaike Information Criterion (AIC).

The green-tailed towhee is identified by Partners In Flight as a high priority species in mountain
shrubland habitats in Physiographic Area 62. Population estimates for Colorado between 1999
and 2003 varied from 0.10 to 0.40 birds per ha in sagebrush and 0.65 to 2.6 birds per ha in
mountain shrublands (Boyle and Reeder, 2005). To allow for analysis, 2011 data was not
specifically broken down into sagebrush or mountain shrublands, but instead grouped into
‘upland’ habitat. The density estimate (0.896) for the project area for 2011 falls within the
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reported population densities, (but less than the estimate presented by Colorado Wildlife Science,
2011), indicating that current environmental conditions are favorable to the green-tailed towhee.
Population estimates for the spotted towhee provided in the 2005 Monitoring Colorado’s Birds
RMBO document were 1.13 birds per ha. Our population estimate is less than previously
reported; however, the estimated density does fall within the RMBO upper and lower confidence
intervals (0.77 – 1.64 birds/ha) and within the range reported by Colorado Wildlife Science
(2011). Population estimates for the song sparrow, American robin, and yellow warbler are
greater than reported in the 2005 RMBO document and similar to those reported by Colorado
Wildlife Science, suggesting that the current state of the habitat is conducive to use by these
species.
By repeating point count surveys (three survey efforts per point within one sampling season) on an
annual or semiannual basis, population trends can be identified. These trends would indicate
how management activities are influencing the local avian community. Data collected in 2011
forms the basis for comparison for future analysis; however, in our professional opinion, the
severity of the 2010-2011 winter followed by a long, cold, wet spring (see Section 2.2) highly
influenced avian use of the project area. Early nesting species (e.g. spotted towhee) could have
been delayed from using the project area and late nesting species (e.g. Brewer’s sparrows) may not
have arrived in usual densities. Anecdotally, in similar habitats at lower elevations, avian activity
was noticeably greater than what was observed within the project area during point count
surveys.

3.2.3 Nocturnal Birds and Bats
Nocturnal birds and bats often go unnoticed in the landscape, yet are important components of
the ecosystem. Surveys for owls were conducted by using tape play-back broadcast calls in which
the surveyor plays a species call and then listens for a response. No formal survey methods were
used to attempt the detection of other nocturnal avian species. While surveyors were surveying
for owls or examining potential amphibian breeding habitat, they also listened for the calls of
nocturnal avian species.
No surveys were conducted for bats per the direction of the City of Aspen, Pitkin County, and
Town of Snowmass Village. Based on species distribution and elevational limits (Fitzgerald et al.,
1994), little brown myotis (Myotis lucifugus), long-legged myotis (Myotis volans), hoary bat
(Lasiurus cinereus), silver-haired bat (Lasioncycteris noctivagans), big brown bat (Eptesicus fuscus),
and Townsend’s big-eared bat (Plecotus townsendii) all have the potential to occur on or use the
project area. However, use of the project area likely would be sporadic and would occur mainly
during migration. No habitats such as old mines, which are suitable for use as a nursery colony or
hibernacula, are known to exist within the project area.

3.2.3.1 Survey Methods
Owl surveys were conducted only in areas where potentially suitable nesting habitat is present
and from the point locations designed to provide the best coverage of these areas. Tape-playback
calls were used to elicit response from nesting owls. Flammulated owl calls were played in
suitable aspen/oak areas, western screech owl (Otus kennicottii) calls were played along the
narrow riparian corridor associated with the Brush Creek Ditch, and northern saw-whet owl
(Aegolius acadicus) calls were played along the Roaring Fork river riparian corridor. These calls
and locations were selected based on the available habitat and the review of published habitat
descriptions for each species. The MSIM Technical Guide (Manley et al., 2006) requires that call
stations be as close as every 400 m, but that small owls can hear calls up to 750 m away from the
calling location. Additionally, the average size of many small owl territories is approximately 500800 meters in diameter (Reynolds and Linkhart, 1984; Van Woudenberg and Christie, 1997).
Therefore, all tape-playback call locations were separated by 400 m. Upon reaching call points,
the surveyors silently listened for two minutes, broadcast the call for one minute (each cardinal
direction for 15 seconds), then spent three minutes post-call listening. Male owl territorial calls
were broadcast using an Ipod® attached to an IMainGo2® mp3 player system with external
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speakers and volume control. The call was then broadcast through a Fanon® bullhorn at threequarters volume. Surveyors listened for unsolicited owl calls while traveling to and from survey
points.
Surveyors additionally listened for owls while conducting avian surveys and general wildlife
surveys. At all times surveyors also listened for other nocturnal birds (e.g. goat suckers, snipe,
etc.) and watched and listened for bats.

3.2.3.2 Results
Owl tape-playback calls were broadcast from 12 locations (Figure 5) on the nights of May 31, June
1, June 20, and June 21, 2011. No owls were detected at any of the call locations. This does not
indicate that owls may not be nesting within or using any of the parcels; it merely reports that
none were detected during these surveys. One great horned owl (Bubo virginianus) was observed
on the Hidden Valley parcel. The surrounding area was searched for a nest site, however none
was found. This owl likely was hunting or simply resting when flushed by biologists.
No other nocturnal avian species or bats were heard or seen at any time while conducting the
surveys. As was noted for the point count surveys, the spring and early summer weather
conditions likely had an influence on the use of the project area by nocturnal birds and bats.
Based on professional experience conducting owl surveys in Colorado and other western states,
potential nesting and foraging habitat for flammulated owls or northern pygmy owls (Glaucidium
gnoma) occurs on the Upper North Mesa parcel in or adjacent to the aspen stands’ numerous
ponds and wetlands.

3.2.4 Rare and Nocturnal Mammals
3.2.4.1 Survey Methods
Infrared cameras and associated scent stations were
used to detect rare and nocturnal mammals.
Survey locations were based on the general MSIM
hexagonal survey design survey point locations.
Five camera/scent stations were used per each
MSIM grid for a total of 10 stations (Figure 6).
Survey points were at the center of the hexagon
and 400 m from the center at each of the cardinal
directions. Photos were taken at each location in
each of the cardinal directions for use in long-term
habitat monitoring. At each station, an infrared
trail camera was used to document species
encounters. Bushnell® Trophy Cam trail cameras
were set up to capture color photos during the day Photo 5. Fox captured on camera.
and black and white photos at night. Infrared LED night vision flash was used so that a visible
flash would not scare wildlife or disclose the location of the cameras to humans. Carman's Trails
End (Schmitt Enterprises Inc.) scent was used to attract wildlife to the camera stations. This
attractant is made to lure most carnivores, including coyotes (Canus latrans), red fox (Vulpes
vulpes) and bobcat (Lynx rufus). Cameras remained at the TVES location on the Droste parcel
from May 16 – May 30 and at the Upper North Mesa parcel from May 31 – June 20, 2011. This
represents 14 and 21 days respectively for each TVES grid location for a total of 175 camera days.

3.2.4.2 Results
Over 10,000 photos were recorded by all cameras. Wildlife species were recorded at all
locations. A total of 569 photographs of five mammal species (coyote, deer, elk, red fox, and
mountain cottontail rabbit (Sylvilagus nutallii)) and two avian species (dusky flycatcher
(Empidonax oberholseri) and American robin (Turdus migratorius)) were recorded (Photo 5). Of
these, elk were the most common species photographed (72%) followed by deer (16%) and
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coyote (7%); the remaining species comprised the final 5%. The other ~9,500 photographs were
triggered by wind moving vegetation, sunlight, and snowfall, rather than by wildlife.
The photographs of the mountain cottontail rabbit were particularly useful since no other
detections of lagomorphs occurred within any of the parcels. This added to the confirmed list of
mammalian species using the project area. No feline or ursine species were photographed;
however bobcat, mountain lion (Felis concolor) and American black bear (Ursus americanus) are
known to be present within the project area.

3.2.5 Amphibians And Reptiles
3.2.5.1 Survey Methods
Locations offering suitable amphibian breeding habitat were visited at least once in May and June
to determine use and to identify species present. Review of potentially suitable breeding habitat
occurred during daylight hours to detect adults, young, or egg masses. Night detection and
identification was completed using both auditory and visual clues.

3.2.5.2 Results
Suitable amphibian breeding habitat occurs in 12 locations
within the project area (Figure 7). The majority of these
locations are within the Upper North Mesa parcel.
Amphibian breeding (confirmed by vocalizations or
observations of adults, young, or eggs) was confirmed at
fifty percent of these locations. Species detected include
the tiger salamander, western chorus frog (Pseudacris
triseriata), and northern leopard frog (Rana pipiens). Both
the tiger salamander and western chorus frog were visually
identified (the western chorus frog was also identified by its
calls); the northern leopard frog was identified only by its
call. The call of the northern leopard frog was confirmed in
the field by comparing the heard call against calls
contained on an Ipod as recorded by Davidson (2002). The
northern leopard frog was only heard on one occasion,
early in the evening of May 31. The western chorus frog
was the most abundant species and was found at all
confirmed breeding locations (Photo 6).
The tiger
salamander and the northern leopard frog were found at
only one location, which was the same for both species
(Figure 8).
Photo 6. Western Chorus Frog
One reptile, the western terrestrial garter snake (Thamnophis elegans), was observed on the Upper
North Mesa parcel. This species is likely to occur on all parcels and is likely the dominant
reptilian species within the project area. No other reptiles were detected. Based on species
distribution, elevational limits, and habitat types (Hammerson, 1999), it is expected that the
sagebrush lizard (Sceloporus graciosus), prairie and plateau lizard (Sceloporus undulates), smooth
green snake (Liochlorophis vernalis), and bullsnake/gopher snake (Pituophis catenifer) also occur
within the project area.

3.3 Wildlife Habitat Mapping
3.3.1 Survey Methods
Printed maps showing the NDIS mapping of habitat types (e.g. winter range) occurring within
each parcel were reviewed prior to going into the field. These maps were reviewed by the CPW
DWM and the author to (1) confirm that the data was the most current available and (2) refine
habitat mapping if necessary. The mapped habitats were then reviewed in the field with the
DWM and on subsequent visits by the author.
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3.3.2 Results
No discrepancies were identified between NDIS mapped habitat and on-the-ground habitat types.
Generally, parcels that are separated geographically from Highway 82 show fewer impacts to
wildlife habitat than those directly adjacent to the highway. The Cozy Point South, Droste,
Hidden Valley, Seven Star Ranch, Seven Star Ranch II, and Upper North Mesa parcels are
dominated by Gambel oak shrublands, which provide important year-round wildlife habitat that is
generally in a healthy state with some decadent stands. Small pockets of aspen (Populus
tremuloides) and Douglas fir (Pseudotsuga menziesii) also occur on these properties.
Critical habitat types that occur within the project area and Game Management Unit (GMU) 43,
which includes the project area as well as surrounding areas, are limited to winter range, severe
winter range, winter concentration areas, and migration corridors. These critical habitat types
often overlap; winter range is the most common, with severe winter range and winter
concentration areas being subsets thereof. Each of these critical habitat types are defined by the
CPW as shown in Table 10. Please note, mapping of critical habitat types is based on long-term
observations of the movement of wildlife and do not necessarily reflect a specific vegetation type.

Table 10. Elk and Deer Critical Habitat Types
Habitat Type

Definition

Winter Range

That part of the overall range where 90% of the individuals are located
during the average five winters out of ten from the first heavy snowfall to
spring green-up, or during a site specific period of winter as defined for
each Data Analysis Unit.

Severe Winter
Range

That part of the overall range where 90% of the individuals are located
when the annual snowpack is at its maximum and/or temperatures are at a
minimum in the two worst winters out of ten.

Winter
Concentration
Area

That part of the winter range where densities are at least 200% greater
than the surrounding winter range density during the same period used to
define winter range in the average five winters out of ten.

Migration Corridor

A relatively narrow, well-defined area where a higher than average density
of animals traditionally make movements between seasonal ranges.

Elk critical habitat occurring within the project area includes all of the critical habitat types defined
in Table 10 (Figure 9). Table 11 lists the amount and type of elk critical habitat that occurs within
GMU 43 and the project area. It is important to note that the critical habitat types associated with
the project area are at the extreme eastern - the high country - portion of GMU 43, and elk migrate
seasonally to lower elevation habitats to the north. The most important critical habitats within and
adjoining the project area are the major movement corridors (Figure 10) as mapped by Wright
(2011) based on Green’s (2004) movement study. The CPW migration corridor shown in Figure
10 that crosses Brush Creek Road at Highway 82 is still used by elk, but not as heavily as the three
western locations. The loss of these corridors would eventually eliminate the presence of most elk
in summer ranges east and west of the project area.

Table 11. Elk Critical Habitats Associated with Open Space Parcels
Habitat Type
Severe Winter Range
Winter Range

Total GMU 43
Acres* (Hectares)

Acres (Hectares)
Within Project Area

Percent of GMU
Critical Habitat Type
Within Project Area

21,626 (8,751)

1,034 (418)

4.7

132,000 (53,418)

2,059 (833)

1.5
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Winter Concentration
Area
Migration Corridor

31,157 (12,609)

990 (400)

3.1

1,795 (726)

172 (69)

9.5

*GMU 43 is 746 square miles or 477,236 acres (193,130 hectares)

Mule deer sensitive habitat occurring in the project area is limited to 837 acres of winter range
(Figure 11). This represents 0.9% of the total mule deer winter range available in GMU 43 (total
91,568 acres). No other critical habitat types for mule deer occur within the project area. Mule
deer likely use the same critical migration corridors (Figure 10) that elk use, therefore protection of
these corridors is critical to maintaining mule deer in the project area and the surrounding vicinity.

3.2.6 Summary of Sensitive Species Detections
All surveys conducted on the parcels resulted in the detection of four species identified as BLM or
USFS sensitive. These species and the parcels on which they were detected are provided in Table
12.
Table 12. Sensitive Species Detections
Species

Parcel

Northern goshawk

Upper North Mesa

Brewer’s sparrow

Aspen Mass, Cozy Point, Cozy Point South,
Droste, Hidden Valley, Seven Star Ranch (I & II)
and Upper North Mesa

Olive-sided flycatcher

Annie Mitchell

Northern leopard frog

Upper North Mesa

3.4 Wildlife MIS Species List
Management Indicator Species (MIS) are those animal species that best represent a group of
species with special habitat requirements. Generally, species identified as MIS include at least:
1. Endangered, threatened, or special status species;
2. Species with special habitat needs that may be influenced significantly by planned
management activities;
3. Game species (fish and wildlife) whose numbers are annually tracked;
4. Animals with very limited distribution.
The final list of species selected for the project area includes elk, Brewer’s sparrow and Virginia’s
warbler (Table 13). These MIS are animals with special management needs which must be met
through coordination with other open space uses (i.e. recreation and trails). By monitoring
population trends for each of these species, the impact and effectiveness of management actions
can be assessed and modified as needed. Additionally, population estimates for each of these
species are annually updated. Elk population estimates are annually developed by the CPW;
Brewer’s sparrow and Virginia’s warbler population trends are tracked within Colorado and within
each species’ distributional range through monitoring programs (e.g. Monitoring Colorado’s Birds
Partnership Program and Partners In Flight). These regional trends can be compared to project
area point-count data sampled at no greater than five-year intervals. Sampling at longer time
intervals would not be appropriate as stochastic events (e.g. global warming) could occur that
would have a significant impact on local populations. The data collected could be examined in
relation to data collected annually by other monitoring programs to identify population trends.
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Table 13. Management Indicator Species
Common Name

Scientific Name

Management Indicator Type

Mammals

Cervus elaphus

Game species

Brewer’s sparrow

Spizella breweri

Species with special habitat
needs

Virginia’s warbler

Vermivora virginiae

Species with special habitat
needs, limited distribution

American elk
Birds

Since elk require large home ranges to meet their natural history requirements, the effectiveness of
management actions conducted on the project area may be difficult to discern from other
variables (e.g. year-round recreation, habitat loss/modification, etc.) occurring elsewhere.
However, due to the importance of the project area (specifically the Hidden Valley, Droste, Cozy
Point, Cozy Point South, Seven Star Ranch, Seven Star Ranch II, and Upper North Mesa parcels) in
maintaining a wide natural movement corridor, management actions within the project area could
influence access to other areas and other resources. The effectiveness of habitat modification (e.g.
burning of decadent oak, roller chopping etc.) within the core parcels could effectively be
monitored by examining use of managed areas as compared to control areas with no management
action beyond the current condition.
Replicated avian surveys conducted according to the RMBO or similar point count survey
protocol will allow for population estimates for the Brewer’s sparrow and Virginia’s warbler. The
Brewer’s sparrow was selected because it is a special status species whose numbers are declining
(Boyle and Reeder, 2005). This species also has special habitat needs (extensive, big sagebrush
stands) which are limited in relation to the majority of the habitat types found within the project
area and are decreasing across the species range. Critical Brewer’s sparrow habitat within the
project area is shown in Figure 12. Not all sagebrush within the project area is critical to the
species; narrow linear strips were not included as these areas could function as ecological traps
(areas where the habitat appears to be good for a species but because of increased predation or
nest parasitism these areas actually result in less production than other areas). The selection of
critical habitat areas was based upon either direct observation of Brewer’s near the area or areas in
which the habitat is large and contiguous.
The Virginia’s warbler was selected as an MIS species because its habitat, dense shrub-dominated
oak forest, is the dominant habitat type throughout the parcels; it is an interior species sensitive to
disturbance; and it has a limited geographical distribution. Critical Virginia’s warbler habitat
within the project area is shown in Figure 13. Not all oak shrub-scrub provides habitat large
enough (50 acres) to support a minimum viable population (Appendix A). Narrow linear strips
and discontinuous areas were not identified as critical habitat for the same reasons as the Brewer’s
sparrow. The selection of critical habitat areas was the same as used for the Brewer’s sparrow.
Each of the identified Virginia’s warbler critical habitat polygons shown in Figure 13 are greater
than or equal to at least 54 acres and represent areas where the habitat is most continuous and
least fragmented.
The sage and oak shrub habitat not mapped as critical for the Brewer’s sparrow and Virginia’s
warbler should not be viewed as having no value. Breeding does occur within the smaller areas
and these areas are important habitats to those individuals who rely on them. However, these
sites are not large enough or close enough together to be considered ‘core’ breeding areas that are
essential to the local population.
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3.5 Agency Coordination
Table 14 documents agency personnel and local wildlife experts contacted in regard to the project
area.

Table 14. Agency Coordination – Wildlife
Name

Agency

Meeting Type

Date

Concerns

Phillip Nyland

USDAFS Carbondale Ranger
District

Phone

April 17, 2011

Protection of lower
elevation shrublands
critical to migrating
raptors and to elk
during the winter,
spring and fall.

Kevin Wright

CPW

Field

April 17, 2011

Protect important
wildlife movement
corridor and winter
range.

Gene Byrne

Former CPW
Terrestrial Biologist

Phone

May 2, 2011

Protect and maintain
the movement
corridor

Randy Cote

Former CPW
DWM

Phone

May 2, 2011

Traffic
volume/speed and
fencing.

Larry Green

Former CPW
DWM, Former
Snowmass Village
Biologist

Phone

May 27, 2011

Vegetation
management in
stages to retain
some
cover/movement
corridors.

Jonathan Lowsky Principal,
Colorado Wildlife
Science, Former
Pitkin County
Wildlife Biologist

Phone

May 17, 2011

Protect and maintain
the movement
corridor

The general consensus among these professional, experienced biologists is that the core properties
of Cozy Point, Cozy Point South, Droste, Hidden Valley, Seven Star Ranch (I & II), and Upper
North Mesa are the critical pieces necessary to maintain viable wildlife populations within the
general area. Protection of these parcels has ensured that all wildlife, including those smaller
species (e.g. mice, rabbits, etc.) which live on a portion of one parcel their entire life cycle and
those that use these parcels seasonally, have a habitat that is generally intact and which provides
critical life history requirements.
These biologists all also stated that ‘the bare minimum of trails’ (generally recommending few
trails only in locations where trails currently exist), as well as the continuation of the seasonal
closures which exist for some of these properties and the ban on dogs, would be very beneficial to
wildlife.
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4.0 Vegetation Resources
4.1 Literature Review
4.1.1 Federally Listed, BLM and USFS Sensitive Plant Species
Prior to field reconnaissance, the USFWS current listing of federally listed species for Pitkin
County was reviewed. In addition, local BLM and USFS professionals were contacted to obtain
the most current federally listed, BLM, and USFS sensitive plant species lists. In addition, the
2010 Colorado Natural Heritage Program (CNHP) information for sensitive plant species
occurrences, plant communities of concern, and Potential Conservation Areas (PCA) was reviewed
for the project area and vicinity.

4.1.1.1 Federally Listed Plant Species

Only one federally listed plant species, the Ute ladies’ tresses orchid (Spiranthes diluvialis) is
known to occur or has the potential to occur on lands within Pitkin County, Colorado (USFWS
2011) (Table 15). The nearest location of this federally threatened plant is located approximately
10 miles north of the project area in open subirrigated meadows adjacent to the Roaring Fork
River at an elevation of 6,300 feet. The project area does not contain any suitable habitat for this
orchid along the Roaring Fork River, and although some subirrigated open meadows do occur on
the Brush Creek floodplain, these areas are at least 1,500 feet higher in elevation than the orchid
is known to occur. Therefore, the project area does not contain suitable habitat for this orchid and
it will not be discussed further. Discussions with Ms. Carla DeYoung, BLM Ecologist and Mr. John
Proctor, USFS Botanist, confirmed that surveys for the Ute ladies’ tresses orchid are not needed for
areas above 7,000 feet in elevation.

Table 15. Federally Listed Threatened, Endangered & Candidate Plants
Colorado River Valley Field Office, Colorado
& White River National Forest, Colorado
Scientific Name

Common Name

Spiranthes diluvialis Ute ladies’ tresses
orchid

Status

Habitat

Habitat
Present?

Threatened Sub-irrigated alluvial soils along No
streams, and in open meadows
in floodplains; 4,500-6,800 ft.

4.1.1.2 BLM Sensitive Plant Species
Six BLM sensitive plant species are listed as being potentially present or have been previously
identified on lands administered by the BLM’s Colorado River Valley Field Office (Table 16). Five
of these species do not have potential to occur on the project site because they are restricted to
lower elevations (DeBeque milkvetch [Astragalus debequaeus] and Naturita milkvetch [Astragalus
naturitensis]); or they occur on the Green River Geologic Formation which is not present in the
project area (Piceance bladderpod [Lesquerella parviflora], Roan Cliffs blazing star [Mentzelia
argillosa], and sun-loving meadowrue [Thalictrum heliophilum]). Therefore, these species will not
be discussed further in this document.

Table 16. BLM Sensitive Plant Species
Colorado River Valley Field Office, Colorado
Scientific Name

Astragalus
debequaeus

Common Name
DeBeque
milkvetch

Status*
BLM
Sensitive
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Habitat
Varicolored, fine textured,
seleniferous, or saline soils of
Wasatch Formation- Atwell Gulch
Member; 5,100 to 6,400 feet.

Habitat
Present?
No

Table 16. BLM Sensitive Plant Species
Colorado River Valley Field Office, Colorado
Scientific Name

Habitat
Present?
No

Astragalus
naturitensis

Common Name
Naturita
milkvetch

Status*
BLM
Sensitive

Habitat
Sandstone mesas, ledges, crevices,
and slopes in pinyon/juniper
woodlands; 5,000 to 7,000 feet.

Lesquerella
parviflora

Piceance
bladderpod

BLM
Sensitive

Shale outcrops of the Green River
Formation, on ledges and slopes of
canyons in open areas; 6,200 to
8,600 feet. Known sites N & S of
GSFO.

No

Mentzelia rhizomata
(Nuttallia argillosa)

Roan Cliffs
blazing star

BLM
Sensitive

Steep, eroding talus slopes of shale,
Green River Formation; 5,800 to
9,000 feet.

No

Penstemon
harringtonii

Harrington
penstemon

BLM
Sensitive

Open sagebrush or sagebrush sites
with encroaching pinyon/juniper.
Soils are typically rocky loams and
rocky clay loams derived from
coarse calcareous parent materials
(basalt); 6,500 to 9,200 feet.

Yes

Thalictrum
heliophilum

Sun-loving
meadow-rue

BLM
Sensitive

Sparsely vegetated steep shale talus
slopes of the Green River
Formation; 6,300 to 8,800 ft.

No

*Species Status
Source: CRVFO December 2008 Contractor Standards & November 2009 State BLM Sensitive Species List.
Federal species (including candidates) are listed in Table 3.

One BLM sensitive species, Harrington penstemon (Penstemon harringtonii), does have habitat
within the project area. This species typically occurs in open sagebrush or sagebrush with
encroaching pinyon/juniper at elevations ranging from 6,500 to 9,200 feet. However, it also has
been found by the author within open rocky Gambel oak – serviceberry woodlands on ridgetops
(Wildlife Specialties & Western Ecological Resource, 2008). The closest known populations of
Harrington penstemon occur approximately four miles north of the project area in the Williams
Hill Potential Conservation Area (PCA). Within the project area, the best habitat for this plant
occurs on the sagebrush-dominated ridge tops of the Deer Hill, Burlingame Ranch, and Airport
Bluff parcels. However, no individuals or populations of Harrington penstemon were identified
during the field surveys for this plant, and the habitat appears to be marginal at best. Appendix D
provides a brief overview of the natural history of Harrington penstemon along with other BLM
and USFS sensitive plant species.

4.1.1.3 USFS Sensitive Plant Species
Thirty-five USFS sensitive plant species are listed as being potentially present or have been found
on lands administered by the White River National Forest (Table 17). Many of these species occur
at elevations either above or below that of the project site or in different habitats; therefore, these
species will not be discussed further in this document. Of the thirty-five plants listed, nine USFS
sensitive species have potential habitat within the project area. Appendix D provides a brief
overview of the natural history of these nine species. As discussed in the results section 4.2.2,
none of these species were found in the project area.
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Table 17. USFS Sensitive Plant Species
White River National Forest, Colorado
Scientific Name

Common Name

Armeria maritima ssp.
sibirica
Astragalus leptaleus

Sea pink

Habitat

Grassy tundra slopes in wet, sandy or spongy organic
soils. 11,900 – 12,000 ft.
Sedge-grass meadows, swales and hummocks, wet
Park milkvetch
aspen, streamside willows, sagebrush transition to wet.
6,000 – 9,000 ft.
Eroding shale bluffs and washes with sagebrush and
Astragalus wetherillii, Wetherill milkvetch
juniper. Up to 7,400 ft.
Botrychium ascendens Trianglelobe moonwort Montane short and tall riparian willow communities
with high moss, gravel and cobble ground cover, on
volcanic or granitic alluvium. Or see B. furcatum.
8,000 – 9,000 ft.
B. lineare: Medium height grass along streamside forest
Botrychium lineare
Slender moonwort
edge among aspen. Also, old disturbances; clearings,
(Including B. furcatum)
fires, dams, mines, roadsides. 7,900 – 11,000 ft.
B. furcatum: Upper subalpine - historically disturbed,
now stabilized habitats; ski runs, road shoulders and
cuts, skid trails, landings, de-commissioned roads,
ditches, old mines, town sites, tundra, open meadows
disturbed or not. 10,120 – 11,000 ft.
Grassy meadows, gravelly road sides, low herbaceous
Botrychium
Paradox moonwort
cover under small conifer saplings. Known from Grand
paradoxum
Mesa Uncompahgre NF.
On sparsely vegetated gravelly slopes of Leadville
Braya glabella
Smooth rockcress
Limestone. Above 12,000 ft.
In fen on peat or on mossy floating logs in spring fed
Carex diandra
Lesser panicled sedge
ponds. 6,100 – 8,800 ft.
In fen on floating peat mats. Colorado occurrences are
Carex livida
Livid sedge
often found in calcareous or rich fens. Greater than
6,398 ft.
Cirsium perplexans
Rocky Mountain thistle Barren gray shale slopes and adobe hills above
intermittent stream beds. 4,500 – 7,000 ft.
Riparian and Riparian transition to Cottonwood, Aspen,
Cypripedium
Yellow lady’s slipper
Ponderosa, Douglas fir, Spruce-fir and Lodgepole pine.
parviflorum
7,400 – 12,500 ft
Draba exunguiculata
Clawless draba
Alpine fell fields. 12,000 – 14,000 ft.
Gravelly alpine slopes and fell fields. 11,500 – 14,000
Draba grayana
Gray's Peak draba
ft.
Poor and intermediate poor fens on floating mats, also
Drosera rotundifolia
Round leaf sundew
in iron fens. 9,100 – 9,800 ft.
Seeps on sandstone cliffs and hillsides; springs,
Epipactis gigantea
Giant Helleborne
sometimes hot springs. Filoha meadows hot springs.
4,800 – 8,000 ft.
Eriogonum exilifolium Slenderleaf buckwheat Open, sparsely vegetated habitats, barren hills,
sagebrush flats in mountain parks; semi-bare sandy-clay
gumbo flats, white shaley-gypsum ridges, red clay hills,
limestone outcrops in cushion plant-bunchgrass. 6,900
– 8,600 ft. Regional endemic of Carbon and Albany
Counties, WY, and Jackson, Grand, and Larimer
Counties, Colorado.
Open grown or partially shaded in fen and other waterEriophorum altaicum Altai cottongrass
saturated soils. 9,500 – 14,000 ft.
var. neogaeum
Eriophorum
Chamisso’s cottongrass Subalpine wet meadows and fens with saturated peat
soils, where graminoids and forbs dominate the
chamissoni
vegetation. 10,400 – 12,000 ft.
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Table 17. USFS Sensitive Plant Species
White River National Forest, Colorado
Scientific Name

Common Name

Eriophorum gracile

Slender cottongrass

Festuca hallii

Hall’s fescue

Kobresia
simpliciuscula

Simple bog sedge

Machaeranthera
coloradoensis

Colorado tansy-aster

Parnassia kotzebueii

Kotzebue’s grass of
Parnassus

Penstemon harringtonii Harrington penstemon

Phacelia scopulina var. De Beque phacelia
submutica
Ptilagrostis porteri

Porter’s feathergrass

Ranunculus karelinii,

Ice cold buttercup

Rubus arcticus ssp.
acaulis

Dwarf raspberry

Salix candida

Hoary willow

Salix serissima

Autumn Willow

Thalictrum
heliophilum

Sun-loving meadowrue

Sphagnum
angustifolium

Peat moss

Sphagnum balticum

Baltic bog moss

Utricularia minor

Lesser bladderwort

Habitat
Montane and subalpine fens on floating mats of peat.
Occurrences are limited to specific microhabitats of
relief, hydrologic and/or chemical gradients within fen
habitat. Often calcareous. 6,900 – 10,500 ft.
Montane and subalpine meadows on slopes and forest
edge of lodgepole pine and Engelmann spruce conifer
forests, alpine tundra and dry sub-alpine grasslands.
Associated with mature Kobresia myosuroides stands in
tundra habitats. 6,800 – 11,000 ft.
Fens, marshes, mesic to wet tundra, gravels, rocky
slopes, usually on calcareous substrates. Up to 12,000
ft.
Montane and alpine environments in sunny mountain
parks, slopes, rock outcrops and dry tundra, usually on
open or barren sites with little competing vegetation.
Elev. 8,500 – 12,940 ft.
Open wet rocky areas, especially along small streams
and amongst moss mats in the alpine and subalpine
zones. Habitat is subalpine and alpine wet, rocky
ledges, in streamlets and moss. 10,000 – 12,000 ft.
Open sagebrush slopes or, less commonly in pinyonjuniper habitats. Often where sagebrush is mixed with
mountain mahogany) and Utah serviceberry. Soils are
typically rocky loams and rocky clay loams derived
from coarse calcareous parent materials. 6,400 – 9,400
ft.
Sparsely vegetated, steep slopes; in chocolate-brown
or gray clay; on Atwell Gulch and Shire Members of
Wasatch Formation. In soils with shrink swell cracks.
4,700 – 6,200 ft.
Hummocks of fens and willow carrs. Complex of
wetland patch types, organic or mostly-organic soil but
some with mineral or mostly-mineral. 9,200 – 12,000
ft.
Among rocks and scree on exposed summits, slopes.
12,000 – 14,100 ft.
Wetland species in willow carrs and mossy streamsides. Or wet partially shaded habitats under spruce.
8,600 – 9,700 ft.
Calcareous fens and willow thickets on histic soils.
6,600 – 9,200 ft.
Fens. High mineral content and alkaline pH
calcareous or rich fens. 7,800 – 9,720 ft.
Endemic to the Green River Formation in the arid
basins and mesas of western CO. Found on steep talus
slopes on open, sunny sites. 6,300 – 8,800 ft.
Nutrient-poor fens including iron fens and intermediate
poor fens. Found in depressions between hummocks
or on large hummocks or “carpets” of peat mosses.
9,600 – 11,483 ft.
Wet portions of acidic peatlands (iron fens). Iron fens,
strongly acidic yet high calcium content. Hollows of
fens or bogs rather than hummocks. Low to high
elevations.
Basin fens in shallow water open grown or partially
shaded subalpine ponds. 5,500 – 10,950 ft.
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4.1.2 Colorado Natural Heritage Program Data
The Colorado Natural Heritage Program has recorded 29 species of vascular plants considered to
be state rare within Pitkin County, Colorado (CNHP, 2010), and two of these species have been
found within close proximity to the project area. Harrington penstemon, which is also a BLM and
USFS sensitive species, has been recorded from the Light Hill PCA five miles north of the project
area, and mountain bladder fern (Cystopteris montana) has been recorded from the Hunter Creek
PCA four miles east of the project area (Table 18).
In 1996, the CNHP was contracted by Pitkin County in partnership with the Aspen Wilderness
Workshop and the Roaring Fork Valley Audubon Society to assess the natural heritage values of
lands in the Roaring Fork River Watershed. This work, which spanned a three-year period,
resulted in the Roaring Fork Watershed Biological Inventory 1997-1999. This inventory identified
twelve PCA’s within a six -mile radius of the project area, including one (the Roaring Fork at Brush
Creek) within the Aspen Mass and Mills parcels (Table 18). PCA’s are preliminary conservation
planning boundaries which represent the best estimate of the primary area needed to support the
long-term survival of the targeted species or plant community. They are not legally binding
boundaries and merely delineate ecologically sensitive areas where land-use practices should be
carefully managed for compatibility with protection of natural heritage resources and sensitive
species. The presence of these PCA’s also provides a good baseline of resources potentially
present within the project area.

Table 18. Potential Conservation Areas Within a Six Mile Radius of Project Area

3
4

Location (USGS 7.5’
Quadrangle)

CNHP Tracked Plant
Community

Highland Peak, Woody
Creek, Aspen
Woody Creek, Basalt

Montane Riparian
Forest
West Slope
Sagebrush Shrubland
(G3G4/S3S4) &
Lower Montane
Riparian Forest
(G4?/S3)
Mixed Mountain
Shrubland (G3/S3)
Mixed Mountain
Shrubland
Montane Riparian
Forest (G3/S3)
Montane Riparian
Forest (G3/S3)
Montane Riparian
Forest (G3/S3);
Subalpine Riparian
Willow Carr
Montane Riparian
Forest ; Mixed
Mountain Shrubland
Montane Willow Carr

PCA Name3

Elevation (ft)

Roaring Fork at
Brush Creek4
Cerise Gulch

7,200-7,600

Light Hill

6,800-8,500

Woody Creek, Basalt

Williams Hill

6,900-8,800

Woody Creek, Basalt

Roaring Fork at
Old Snowmass
Rocky Fork
Creek
Upper Roaring
Fork River

7,000

Woody Creek

7,50011,500
8,00012,490

Ruedi Reservoir, Meredith

Woody Creek
at Horseshoe
Draw
Hunter Creek

8,000-8,400

Aspen, Hayden Peak,
Thimble Rock, New York
Peak, Mount Champion,
Independence Pass
Aspen, Ruedi Reservoir

8,200-9,000

Aspen

East Snowmass
Creek

9,20011,200

Highland Peak

6,80010,000

Lower Montane
Willow Carr

PCA’s above 10,500 ft in elevation excluded from this list.
Occurs within the Aspen/Mass and Mills Open Space Properties.
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CNHP
Tracked
Plants

Penstemon
harringtonii

Penstemon
harringtonii
Penstemon
harringtonii

Cystopteris
montana

As shown in Table 18, the majority of these PCA’s support occurrences of state-tracked plant
communities. In particular, the Roaring Fork at Brush Creek PCA, which occurs on the Aspen
Mass and Mills parcels, supports a globally vulnerable Montane Riparian Forest comprised of
narrowleaf cottonwood (Populus angustifolia), blue spruce (Picea pungens), and alder (Alnus
incana ssp. tenuifolia) (G3/S3). Other nearby occurring communities include the Mixed Mountain
Shrubland (Quercus gambelii – Cercocarpus montanus/Carex geyeri, G3/S3) or Quercus
gambelii/Amelanchier utahensis, (G3G5 SU), Montane Willow Carr (Salix drummondiana – Carex
utriculata, G4/S3), Lower Montane Willow Carr (Salix drummondiana/Calamagrostis canadensis,
G3/S3), and West Slope Sagebrush Shrubland (Artemisia tridentata ssp. vaseyana/ Symphoricarpos
oreophilus/Agropyron trachycaulus, G3G4/S3S4). It should be noted that none of these plant
communities are considered critically imperiled or imperiled on a global or state level (G1/G2 or
S1/S2). Appendix B contains the CNHP ranking definitions.

4.1.3 Other Project Specific Data
4.1.3.1 Seven Star Vegetation Report
In 2002, a Vegetation Report of the Seven Star parcel was completed (EM Ecological LLC, 2002).
The report includes vegetation descriptions of the Oak/Serviceberry Mixed Mountain Shrubland,
Mountain Mahogany Mixed Mountain Shrubland, Mountain Big Sagebrush Shrublands,
Abandoned Agricultural Meadows, and Serviceberry/Mountain Big Sagebrush Shrublands. This
report also includes the history of the plumeless thistle management on the property and results of
quantitative monitoring, as well as plant species management information for dominant species
over the property.

4.1.3.2 Roaring Fork Stream Health Initiative

In 2007, the Roaring Fork Stream Health Initiative prepared a Catalog of Stream and Riparian
Habitat Quality for the Roaring Fork River and Tributaries, Central Colorado (Malone & Emerik
2007). This science-based assessment of the in-stream and riparian habitats of the Roaring Fork
River and its major tributaries included a total of three years of field work, from 2003 to 2005, and
approximately 185 total stream miles, including portions of the Roaring Fork River within the
Aspen Mass and Mills properties as well as Brush Creek in the Seven Star Ranch II, Droste, Cozy
Point South, and Cozy Point parcels. The purpose of the project was to "create a comprehensive
inventory of in-stream and riparian habitat quality in the watershed; to identify stream segments in
need of restoration and protection; and to assist local jurisdictions, non-government organizations,
and private landowners in the development of sustainable management strategies for in-stream
and riparian resources in their area" (Malone and Emerick 2007).
During the assessment, each stream reach was monitored using established protocols, including
the U.S. Environmental Protection Agency Rapid Bioassessment Protocols for physical stream
habitat, the National Resource Conservation Service Riparian Habitat Assessment methods, and
Bureau of Land Management Proper Functioning Condition procedures. Each reach was then
given a score for in-stream and riparian habitat quality and assigned one of five habitat quality
categories: high quality, slightly modified, moderately modified, heavily modified, and severely
degraded.
The Roaring Fork River within the Aspen Mass and Mills parcels was identified as Roaring Fork
Mainstem Segment 4, Reach 5 and was given a moderately modified score for stream health and a
slightly modified score for riparian vegetation along the left bank (within the project area) and a
heavily modified score for riparian vegetation along the right bank where it parallels the Wink
Jaffee River Trail (not within project area). Major contributors to degradation along this reach
include pollution from Hwy 82 runoff and road-building induced erosion, a high width/depth ratio
as compared to reaches above and below, a hiking trail and numerous social trails along the right
bank and associated increased bank erosion along the right bank, and the presence of noxious
weeds. The benthic macro-invertebrate community was observed to be indicative of an increasing
water quality impairment in the downstream direction. Overall, Malone and Emerick 2007 found
this reach to be functional at-risk.
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Within the Seven Star Ranch II, Droste
and Cozy Point South parcels, Brush
Creek was identified as Segment 4,
Reach 4 which has a moderately
modified rating for the stream and
associated riparian vegetation. The
stream reach is in the process of
becoming more stable after being
severely degraded from historical
downcutting and straightening due to
adjacent agricultural activities. Malone
and Emerick 2007 credit the recovery
to beaver (Castor canadensis) activity
which has created deep pools and
helped increase sinuosity (Photo 7).
Photo 7. Beaver Dam along Brush Creek.
The deep pools help mitigate
dewatering due to irrigation draws by effectively storing flood flows, raising groundwater levels,
increasing sediment deposition, and improving water quality, In addition, vegetation is now
establishing along previously unvegetated banks, however severe downcutting and erosion does
occur on 30% of the reach, mainly where there is a lack of native shrubby vegetation such as
willows. The benthic macro-invertebrate community was found to be indicative of an impaired
water quality. Conditions which were cited as degrading to the habitat include the introduction of
manure-laden runoff from the Snowmass rodeo grounds, sediment-laden runoff from winter
sanding operations, and the presence of numerous weed species along the entire reach. Overall,
this reach was found to have a functional rating of at-risk; trending upward depending on
management.
The Cozy Point parcel was identified as containing the Brush Creek Segment 1, Reach 5, which
has a heavily modified rating for stream health and a heavily modified rating for riparian habitat
condition. The stream reach is becoming more stable after portions were historically straightened
and realigned to allow for more agricultural ranching activities. The upper portion of the reach is
well vegetated, however on the lower portion of the reach the channel structure has little sinuosity
and continues to be impacted by ranching activities as well as the highway. Portions of the stream
are deeply downcut which prevents the historical floodplain from being inundated, however a
new low-flow channel is forming inside of the incised channel and vegetation is establishing at the
base of failing banks. The presence of beaver was also noted during the study, which has helped
to stabilize the channel and decrease sediment loads (Photo 7). Finally, portions of the stream
lack riparian vegetation, especially through the active ranch where some corrals are directly
adjacent to the stream channel, which allows nutrient laden manure runoff to enter the stream,
degrading water quality. The benthic macroinvertebrate community shows signs of an impaired
water quality. Overall, Malone and Emerick 2007 found this reach to have a functional rating of

at-risk.

4.2 Federally listed and Sensitive Plant Species Surveys
4.2.1 Survey Methods
Surveys for plant species and plant communities of concern were conducted by Ms. Rea Orthner
of Western Ecological Resource, Inc. Ms. Orthner has a M.S. degree in botany from the University
of Colorado in Boulder and has completed numerous floristic inventories and rare plant surveys in
western Colorado over the last 15 years. During the on-site field reconnaissance, potential
habitats identified from aerial photography were visited during the reproductive stages of specific
rare plant species. For example, shale bluffs were visited in late May, sagebrush shrublands were
targeted in mid-June for the Harrington penstemon, and wetland areas were targeted in July and
early September to look for later flowering sedge species.
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The dates of the field inventory are listed below:
May 18, 2011
May 26, 27, 28, and 29
June 20, 21, 22, and 23
July 12, 13, 14, 15, 16
September 6, 2011

4.2.2 Results
4.2.2.1 BLM & USFS Sensitive Plant
Species
No BLM or USFS Sensitive Plant
Species were found or have been
previously recorded for the project
area. Harrington penstemon has the
potential to occur on the rocky
ridgetops of the Deer Hill, Burlingame
Ranch, and Airport Bluff parcels, but
no plants were observed while
conducting surveys for this plant
Photo 8. Juniper on the Seven Star parcel.
during the third week of June, 2011.
Five sensitive plant species have the potential to occur near wetlands or in riparian habitats within
the survey area. Park milkvetch (Astragalus leptaleus) may occur in wet meadows or in mesic
aspen stands such as those found on the Upper North Mesa parcel; however no plants were
found. Both lesser panicled sedge (Carex diandra) and slender cottongrass (Eriophorum gracile)
occur on floating mats of peat in wetland fens. One wetland fen was discovered on the Upper
North Mesa parcel adjacent to the Rim Trail, however the fen has been invaded by broadleaf
cattails and neither of these sensitive species has been found there. Dwarf raspberry (Rubus
arcticus ssp. acaulis) occurs in willow carrs and mossy streamsides or under spruce. Marginal
wetland habitat for this species occurs on the Upper North Mesa parcel, but no plants were found.
Finally, lesser bladderwort (Utricularia minor) may occur in shallow water of fens. Again, the best
habitat for this species occurs on the Upper North Mesa parcel, however the habitat is very
limited and no plants were found.
There is some habitat for the yellow ladies' slipper (Cypripedium parviflorum) in moist aspen
forests which occur mainly on the Upper North Mesa, Hidden Valley, and Droste parcels.
However, the habitat is limited and surveys of this habitat were negative for this plant.
Finally, moonworts (Botrychium sp.)
could potentially occur within the
project area. Moonworts generally
occur in old disturbances at higher
elevations. Although no moonworts
were found on the project site, these
diminutive
plants
are
easily
overlooked.
The best habitat for
moonworts occurs on the Upper
North Mesa parcel, but even there
habitat is marginal at best.

4.2.2.2 State Rare Plants
At least one plant tracked by the
CNHP was found within the project
area:
the silverleaf milkvetch
(Astragalus argophyllus var. martinii), Photo 9. Silverleaf milkvetch on the Droste parcel.
30

which is ranked as G5T4/S1 or globally secure but state critically imperiled by the CNHP (Table
19, Photo 9). This plant was observed on the Mancos shale ridge of the Droste open space parcel,
but may occur elsewhere in similar habitat types This species has not been previously recorded
from Pitkin County is only known from Eagle, Garfield and Moffat Counties (Ackerfield 2011). It's
overall range includes the mountains enclosing the Colorado Basin, from the Grand River north
through northwest Colorado, west along the Uinta Range, and south along the east slope of the
Wasatch to central Utah; also northwest along the Bear River and adjacent hill country into
southwest Wyoming and southeast Idaho, and apparently disjunct in northern Arizona (Welsh
2007). Throughout its range, silverleaf milkvetch occurs on dry gravelly sandy hillsides, stony
ridges, mesas, and canyon benches, in sagebrush, mountain brush, aspen, and spruce-fir
communities from 5,500 to 10,000 feet (Welsh 2007). This plant is distinguished by its caespitose
habit, basifixed (rather than dolabriform) hairs on its leaves, strigulose pods, and flowers that are
whitish tinged with purple and a purple keel. Figure 14 illustrates the known locations of
silverleaf milkvetch on the Droste parcel; however, additional field work should be conducted to
determine if additional populations occur within the project area. The specimen has been
deposited at the CU Boulder Herbarium (COLO) in Boulder, Colorado, and the CNHP data form
has been completed and submitted. Appendix I contains a copy of the CNHP data form.

Table 19. Locations of Silverleaf Milkvetch
ID

Scientific Name

Survey
Date

Habitat

UTM NAD83
Z13 Easting

UTM NAD83
Z13 Northing

1

Astragalus argophyllus
var. martinii

5/26/2011 Mancos shale ridgetop

335319

4343015

2

Astragalus argophyllus
var. martinii

6/21/2011 Mancos shale ridgetop

335340

4343039

3

Astragalus argophyllus
var. martinii

6/21/2011 Mancos shale ridgetop

335380

4343062

4

Astragalus argophyllus
var. martinii

6/21/2011 Mancos shale ridgetop

336229

4343334

5

Astragalus argophyllus
var. martinii

7/14/2011 Mancos shale ridgetop

337359

4344271

6

Astragalus argophyllus
var. martinii

5/28/2011 Mancos shale ridgetop

337729

4343648

Please note, additional populations of this plant are likely present and a detailed inventory is
recommended.

A second plant species tracked by the CNHP is the aspen thistle (Cirsium clavatum var. osterhoutii
syn. = C. osterhoutii). This thistle was identified by Ms. Janis Huggins in the Roaring Fork Valley
and has been recently described for the Flora of North America by Keil (2004). The thistle occurs
in aspen forests and was located on the Seven Star Ranch II parcel. As compared to other thistles,
the aspen thistle has thinner and less-spiny leaves, with broad lobes, a whitish midstripe, and
woolly undersides. The flowers are cream-colored and the phyllaries have straight spines and
margins fringed with wooly hairs (Huggins, 2008). Although the CNHP tracks this species, the
global rank is unknown and the state rank is listed as historical. According to both Ms. Huggins
and Mr. John Proctor of the White River National Forest, this species does not appear rare in the
Roaring Fork Valley or the White River National Forest. In fact, taxonomic uncertainty of this
genus is likely the reason why this species is tracked by the CNHP. According to Jennifer
Ackerfield (2009) of the Colorado State University Herbarium, the genus Cirsium is in desperate
need of revision, especially with regard to Colorado species such as aspen thistle. Most of
Colorado's C. clavatum (including the aspen thistle) specimens have traditionally been grouped
into Cirsium eatonii. However, she believes that aspen thistle should be placed into its own
species, Cirsium osterhoutii, instead of as a variety of Cirsium clavatum (Keil, 2004). Ackerfield
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(2009) bases her decision to place aspen thistle into its own species (C. osterhoutii) based on its
reddish-brown stems and septate-pubescent involucre bracts, and could possibly be the result of
past hybridization between C. clavatum and C. eatonii.
Please note, Rollins twinpod (Physaria
rollinsii), a state rare plant, had been
previously recorded from the Seven
Star parcel (EM Ecological LLC, 2002).
Prior to conducting field surveys,
Western Ecological Resource was
informed that previous reports were a
mis-identification and that Rollins
twinpod does not actually occur on the
project site (Tasker, pers. comm.
2011). All twinpods found and/or
collected during the 2011 growing
season were the point-tip twinpod
(Physaria floribunda), a common
species (Photo 10).
Photo 10. Point-tip twinpod.

4.3 Vegetation Mapping & Descriptions
4.3.1 Survey Methods
Vegetation types were mapped based upon six-inch and one-foot resolution aerial photography
(digital orthophotographs) and field reconnaissance. The aerial photography was provided by
Pitkin County and is dated June 7-10 and June 18-19, 2010. Each vegetation type was classified
based on the International Vegetation Classification/U.S. National Vegetation Classification System
(IVC/NVC), a system used by NatureServe and the CNHP. Descriptions of each vegetation type
are listed below and include dominant and associated plant species, structure, relative plant vigor,
insect damage, and disease (if present). Wetland and riparian habitats were additionally described
as to their jurisdictional status according to the 1987 U.S. Army Corps of Engineers Wetland
Delineation Manual/2010 Mountain West Supplement and to their functional status using the
Proper Functioning Condition (PFC) Assessment Method (USDOI BLM, 1998 & 2003). Finally, all
resources were digitized into ArcView 10.0 Geographic Information System (GIS).
4.3.2 Results
4.3.2.1 Vegetation Mapping
Table 20 lists the vegetation types present within the project area, the approximate acreage of
each and the percent of project area covered, and Figure 15 illustrates these vegetation types upon
an aerial photograph background. The results of the vegetation type mapping show that 57% of
the project area is comprised of Mountain Shrublands, about 22% is Sagebrush Shrublands, and
about 9% is Shale Barrens. Grasslands (both agricultural and native grasslands) comprise
approximately 7% of the project area, and Riparian/Wetland and Aquatic habitats occupy 2.7%.
Aspen Forests occupy less than 2%, and Douglas Fir Forests, Disturbed Areas, and Unvegetated
Areas such as roads are each less than 1% of the project area.
Table 20. Vegetation Types
Vegetation Type
Aspen Forest
Douglas-Fir Forest
Mountain Shrubland
Sagebrush Shrubland
Grassland

Acres

% of Area

42.87
2.17
1,475.48
555.45
168.90

1.66%
0.08%
57.28%
21.56%
6.56%

32

Table 20. Vegetation Types
Vegetation Type
Shale Barren
Riparian/Wetland
Aquatic Habitat
Disturbed
Unvegetated
TOTAL

Acres

% of Area

243.55
54.80
14.90
13.56
4.27
2,575.95

9.45%
2.13%
0.58%
0.53%
0.17%
100.00%

4.3.2.2 Vegetation Communities
Approximately 17 different natural plant communities were documented within the project area
(Table 21). The majority of these plant communities are globally and/or state secure or apparently
secure (G5/G4 or S5/S4). The plant communities which are considered vulnerable throughout
their range (G3/S3) include the Montane Riparian Forest and two of the Western Slope Sagebrush
Shrubland Communities. The Sagebrush-Thurber Fescue Community, the Western Wheatgrass
Community and the Shale Barren Herbaceous Vegetation Community are considered to be
imperiled or critically imperiled (G1/G2 or S1/S2). Each of the communities is described below.

Table 21. Vegetation Communities of the Project Area and Rarity
Name

CNHP
Rank

Relative Abundance & Location

Forested Upland Plant Communities

Populus tremuloides / Amelanchier alnifolia
- Symphoricarpos oreophilus / Tall Forbs &

G5
S3/S4

In scattered locations on Upper North
Mesa, Hidden Valley, Seven Star II, and
Droste parcels.

Pseudotsuga menziesii / Quercus gambelii

G5/S4

In isolated pockets on Droste and Cozy
Point South parcels.

Quercus gambelii /Amelanchier alnifolia

G3/G5
SU

Dominant plant community over the entire
project area.

Quercus gambelii - Cercocarpus montanus /
Carex geyeri Shrubland

G3/S3

Common near ridges of Mancos Shale
outcrops.

G3/S4/
S5

More common on moist north-facing
slopes or near valley bottoms.

Mixed Graminoid Forest
(Aspen / Serviceberry -Snowberry / Tall
Forbs& Mixed Graminoid Forest)
Western Slope Mesic Aspen Forests
Forest
(Douglas Fir / Gambel Oak Shrubland)
Western Slope Douglas Fir Forests
Upland Shrublands

Shrubland
(Gambel Oak / Serviceberry Shrubland)
Mixed Mountain Shrubland

(Gambel Oak - Mountain Mahogany / Elk
Sedge Shrubland)
Mixed Mountain Shrublands

Quercus gambelii / Symphoricarpos
oreophilus Shrubland (Woodland)
(Gambel Oak / Snowberry Shrubland)
Mixed Mountain Shrublands
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Quercus gambelii / Artemisia tridentata

G4/G5
-SU

Along transition with sagebrush
shrublands.

Artemisia tridentata / Balsamorhiza sagittata

GNR
S3/S4

Common on Annie Mitchell, Deer Hill,
Burlingame West, and Airport Bluff

Artemisia tridentata / Festuca thurberi

G3/G4
S1/S2

Occur in a few locations on Hidden
Valley, Seven Star II, and Droste parcels.

Artemisia tridentata ssp. vaseyana /
Symphoricarpos oreophilus / Agropyron
trachycaulus Shrubland

G3/G4
S3/S4

Occur on Upper North Mesa, Hidden
Valley, Seven Star Ranch II, and Droste
parcels.

Shrubland
(Gambel Oak / Sagebrush Shrubland)
Mixed Mountain Shrubland
Shrubland
(Sagebrush / Balsamroot Shrubland)
Western Slope Sagebrush Shrublands

Shrubland
(Sagebrush / Thurber Fescue Shrubland)
Western Slope Sagebrush Shrublands

(Snowberry / Slender Wheatgrass Shrubland)
Western Slope Sagebrush Shrublands
Herbaceous Upland Plant Communities

Pascopyrum smithii Herbaceous Vegetation
(Western Wheatgrass Herbaceous
Vegetation)
Western Slope Grasslands

Achnatherum hymenoides Shale Barren

G3G5Q Scattered on the Upper North Mesa parcel.
S2
In scattered low areas of sagebrush
shrublands or in transition zone above
herbaceous wetlands.
G2/S2

Located on Mancos Shale ridges on Upper
North Mesa, Seven Star, Seven Star Ranch
II, Droste, and Cozy Point South parcels

G3/S3

Located along the Roaring Fork River on
the Aspen Mass and Mills parcels.

G4/S4

Common along Brush Creek on Seven Star
II, Droste, Cozy Point South, and Cozy
Point parcels.

Carex aquatilis - Carex utriculata

G4/S4

One well developed location along Brush
Creek on the Seven Star Ranch II parcel.

Carex utriculata Herbaceous Vegetation

G5/S4

At fen on Upper North Mesa parcel.
Degraded by broadleaf cattails.

G5/S4

Common wetland community on Upper
North Mesa parcel.

G5/S5

Common wetland community on Upper
North Mesa parcel.

Herbaceous Vegetation
(Indian Ricegrass Shale Barren)
Western Slope Grasslands

Riparian & Wetland Communities

Populus angustifolia - Picea pungens /
Alnus incana Forest
(Narrowleaf cottonwood - Blue spruce /
Alder Forest)
Montane Riparian Forests

Salix monticola / Mesic Forbs Shrubland
(Mountain willow / Mesic Forbs Shrubland)
Montane Riparian Willow Wetland
Herbaceous Vegetation
(Water sedge - Beaked sedge)
Montane Wet Meadows

Beaked Sedge Montane Wet Meadows

Eleocharis palustris Herbaceous Vegetation
(Creeping Spikerush Herbaceous Vegetation)
Emergent Wetland

Juncus balticus Herbaceous Vegetation
(Baltic rush Herbaceous Vegetation)
Western Slope Wet Meadows
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4.3.2.1 Aspen Forests
Quaking aspen (Populus tremuloides)
is the most widely distributed tree in
North America, and Colorado has
more aspen than any other western
state (Leatherman 2009). Most mature
aspen grow to a girth of 3 to 18 inches
and heights of 20 to 60 feet,
depending on the site. The thin, living
bark of aspen, which contains
chlorophyll, makes it prone to a host of
insect and disease issues. In addition,
aspen is one of the most shadeintolerant species of the Rocky
Mountains, and most stands reproduce
by root suckering after a disturbance
such as fire. In the absence of fire or
other disturbances, shade-tolerant
Photo 11. Aspen Forest, Hidden Valley parcel.
conifers become established in aspen
stands and eventually replace the aspen. Aspen forests are typically much more biologically
diverse than lodgepole pine or spruce-fir forests. Elk commonly browse branch tips and gnaw
bark, leaving recognizable scars, and in winter, voles nibble basal trunk bark under the snow.
Beavers rely heavily on this tree for dam construction material and feed on its tender leaves and
shoots. Canker and decay-causing fungi flourish on aspen. The canker and fungi-altered wood
often leads to internal hollows widely exploited by woodpeckers, and the holes are subsequently
inherited by bluebirds, swallows, nuthatches, wrens, chickadees, owls, squirrels, bats, and other
wildlife. The red-naped sapsucker breeds almost exclusively in aspen. Forests dominated by this
tree are important not only to the hole-nesting guild of birds, but their open crowns and lush
understory vegetation make them important to a wide selection of other bird species (Leatherman
2009).
Aspen forests in some areas of Colorado have experienced widespread, severe, rapid dieback and
mortality over the last several years. This phenomenon, termed “sudden aspen decline” or SAD,
has increased dramatically in recent years. For example, in 2008, 553,000 acres of damage were
recorded in Colorado, or over 17% of the total estimated aspen vegetation type (USDA, 2009a).
SAD is caused by three interacting factors. First, aspen stands on less favorable sites, such as at
low elevations, on south to west aspects, and the relatively open stands, are more vulnerable to
drought and hence are more susceptible to SAD. Second, the hot, dry conditions of 2000-2005,
and possibly earlier, weakened vulnerable stands. Finally, secondary insects and diseases are
more likely to kill trees under stress. These include various canker causing fungi, leaf-defoliating
insects, and boring insects. But to date, these organisms appear to be more indicators than direct
causal agents. In many SAD stands in Colorado, regeneration is poor and very little suckering is
observed. When sprouting is poor, other species may invade the site and the aspen clone may
eventually die.
The Upper North Mesa contains the greatest area of aspen forests, however they also occur in
scattered moist valley bottoms of the Hidden Valley (Photo 11), Seven Star Ranch II, and Droste
parcels. Overall, aspen forests comprise 42.9 acres, or 1.66% of the project area. The aspen
forests best fit the Populus tremuloides/Amelanchier alnifolia – Symphoricarpos oreophilus, or the
Tall Forbs Forest/Mixed Graminoid Community, which occurs in Colorado, Idaho, Wyoming,
Nevada, and Utah (NatureServe, 2011). The most common understory species include
serviceberry (Amelanchier alnifolia) and snowberry (Symphoricarpos rotundifolia), however
chokecherry (Prunus virginiana ssp. melanocarpa), Woods' rose (Rosa woodsii) and whitestem
gooseberry (Ribes inerme) also occur. Either graminoids or forbs can be dominant in the
understory. Common graminoids include natives such as blue wildrye (Elymus glaucus), slender
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wheatgrass (Elymus trachycaulus), and elk sedge (Carex geyeri); as well as non-native agricultural
grasses such as smooth brome (Bromus inermis), timothy (Phleum pretense), orchardgrass
(Dactylis glomerata), and Kentucky bluegrass (Poa pratensis). Forbs most often encountered
include western sweet cicely (Osmorhiza occidentalis), lupine (Lupinus argenteus), yarrow
(Achillea lanulosa), horse nettle (Agastache urticifolia), aspen daisy (Erigeron speciosus), northern
bedstraw (Galium septentrionale), white peavine (Lathyrus leucanthus), beautiful cinquefoil
(Potentilla pulcherrima), tuber starwort (Pseudostellaria jamesiana), Fendler meadowrue
(Thalictrum fendleri), and American vetch (Vicia americana).
Many of the aspen stands within the project area have had significant dieback within the last
decade (Figure 16), likely the result of drought conditions and the fact that most stands within the
project area are at the lower elevational limit of the species. In many areas, new aspen saplings
are emerging and the stands appear to be regenerating, however this is not the case in every aspen
stand. In addition, almost all aspen stands show evidence of heavy browsing by elk and deer.
Management efforts within the project area should focus on promoting stands of healthy, vigorous,
young trees.

4.3.2.2 Douglas-Fir Forests

Douglas -Fir (Pseudotsuga menziesii) forests occur in a few small isolated areas on the Droste and
Cozy Point South parcels and comprise <0.1 % of the project area. These small stands of trees
are surrounded by the mountain shrubland vegetation type. The herbaceous cover is generally
low in deep shade but may include mountain lover (Paxistima myrsinites), heartleaf arnica (Arnica
cordifolia), and Oregon grape (Mahonia repens). This plant community best fits the Douglas Fir –
Gambel Oak Community which is globally secure and state apparently secure (G5/S4).
Douglas-fir is one of the most widespread and economically important trees in western North
America. In Colorado, Douglas-fir forests o between 6,000 and 8,500 feet and are generally
confined to sheltered, north-facing slopes and cool ravines at lower elevations, but can occur on
all slope aspects at higher elevations (Benedict, 1991). Douglas-fir is not a true fir, but belongs to
an entirely different genus found only in western North America and in the mountains of China,
Japan, and Taiwan. Douglas-fir is most easily distinguished by its cones that hang down and have
a 3-pointed bract that protrudes between the cone scales. Douglas-fir first-year seedlings survive
and grow best under light shade, especially on southerly exposures, but older seedlings require
full sunlight. Competing shrub vegetation may create intolerable levels of shade, while grasses
may compete strongly for available moisture. Douglas-fir is susceptible to several insect pests, the
most significant being the western spruce budworm (Choristoneura occidentalis). The spruce
budworm most often results in reduced growth rates, although repeated defoliation sometimes
results in top-killing. In addition, trees infected with western spruce budworm are more
susceptible to bark beetles, such as the Douglas-fir beetle (Dendroctonus pseudotsuqae). No
evidence of spruce budworm or Douglas-fir beetle activity was detected within the project area.

4.3.2.3 Mountain Shrublands

Mountain shrublands cover approximately 57% of the project area and are the dominant
vegetation type. These shrublands are comprised of four vegetation communities as defined by
NatureServe: the Gambel Oak - Serviceberry Shrubland, the Gambel Oak - Mountain Mahogany
Shrubland, the Gambel Oak - Snowberry Woodland, and the Gambel Oak - Sagebrush Shrubland.
Each of these communities is described below.
Gambel Oak - Serviceberry Shrubland. This is the predominant vegetation type of the project
area. Both Gambel oak and serviceberry appear to be co-dominant with an understory of elk
sedge, tuber starwort, lanceleaf bluebells (Mertensia brevistyla), balsamroot (Balsamorhiza
sagittata), ballhead waterleaf (Hydrophyllum capitatum), and violet (Viola vallicola). Other
shrubs/subshrubs present include chokecherry, Oregon grape and snowberry. Non-natives
include agricultural species such as Kentucky bluegrass and houndstongue, a noxious weed. The
structure of this plant community is variable, with some thickets that are relatively impenetrable
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and other areas which are more navigable. Please note, two species of serviceberry (Amelanchier
alnifolia and A. utahensis) were observed within the project area, however these species are
known to hybridize (Ackerfield 2011).
Gambel Oak - Mountain Mahogany Shrubland. This community occurs on steep south-facing
slopes, ridgetops, or near barren outcrops of Mancos Shale. It is characterized by a short-shrub
layer of Gambel oak interspersed with mountain mahogany, bitterbrush (Purshia tridentata),
Oregon grape, Indian ricegrass (Oryzopsis hymenoides), mat penstemon (Penstemon caespitosus),
and rock goldenrod (Petradoria pumila). Minor amounts of chokecherry and snowberry may be
present as well. This community could not be well separated from adjacent communities on the
Vegetation Type Map.
Gambel Oak - Snowberry Shrubland (Woodland). This shrubland/woodland occurs on mesic
north-facing slopes and valley bottoms. It is characterized by a tall dense shrub layer of Gambel
oak up to 12 feet tall with an understory of snowberry, chokecherry, Woods' rose, and whitestem
gooseberry. Oregon grape can be locally common as well. Common graminoids and forbs
include slender wheatgrass, blue wildrye, fringed brome (Bromopsis canadensis), Kentucky
bluegrass, aspen daisy, white peavine, northern bedstraw, tuber starwort, and beautiful cinquefoil.
Gambel Oak - Sagebrush Shrubland. The Gambel Oak - Sagebrush Shrubland occurs near the
transition to sagebrush shrublands. Here moderately dense stands of Gambel Oak form a mosaic
with sagebrush shrubs.
Other commonly occurring shrubs include green rabbitbrush
(Chrysothamnus viscidiflorus), snowberry and Woods' rose. As with other oak shrublands, elk
sedge, tuber starwort, and northern bedstraw are common, along with a variety of sagebrush
associates such as Indian paintbrush (Castilleja chromosa), lupine, junegrass (Koeleria macrantha),
green needlegrass (Nassella viridula), sulphur flower (Eriogonum umbellatum), and butterweed
groundsel (Senecio integerrimus).
The Mountain Shrublands provide big
game winter range and habitat for a
variety of local wildlife including
nesting birds and raptors. In a healthy
community, a variety of grasses and
forbs are present in the understory and
the stands show vigorous growth. In
fact, Gambel oak is most valuable for
wildlife when it is between 12 and 50
years old (Ringer, 2011). Decadent
and over-browsed vegetation shows
hedging, clubbed terminal sprouts, and
a lack of understory species diversity.
Some shrublands exhibit a high density
of stems in a uniform age class, while
other areas have shrub clumps
surrounded by sparsely vegetated Photo 12. Oak Mountain Shrubland, Upper North Mesa.
ground or sagebrush shrublands.
Although the mountain shrublands within the project area are variable in structure and species
composition, almost all have been isolated from natural disturbance regimes such as fire. Gambel
oak is a fire-adapted species, and fire triggers vegetation sprouting and new plant growth, which
introduces age class diversity, increases forage quantity and quality, increases associated species
diversity, and improves its capability to support wildlife species. Although there is currently no
major threat impacting the mountain shrub community, the lack of active management will lead
to the continued decline of its wildlife habitat values.
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4.3.2.4 Sagebrush Shrublands
Three different sagebrush communities
occur within the project area and
comprise approximately 21.56% of the
project area.
These include the
Sagebrush/Balsamroot
Shrubland
which
predominates
the
lower
elevation parcels such as Airport Bluff,
Aspen Mass, Burlingame West, Annie
Mitchell
and
Deer
Hill,
the
Sagebrush/Thurber Fescue Shrubland
which occurs at higher elevations, and
the
Sagebrush/Snowberry/Slender
Wheatgrass Shrubland. Each of these
communities
is
similar,
with
balsamroot and a variety of other forbs
Photo 13. Native healthy Sagebrush Shrubland, Droste
occurring in the first community, and a parcel.
higher cover of Thurber fescue in the
second community. Snowberry shrubs are often co-dominant with sagebrush in other areas, along
with minor amounts of serviceberry and chokecherry. Overall, numerous native graminoids and
forbs may be present in all three sagebrush communities, including graminoids such as junegrass,
green needlegrass, needle-and-thread grass (Hesperostipa comata), squirreltail (Elymus elymoides),
western wheatgrass (Pascopyrum smithii), and Kentucky bluegrass, and forbs such as phlox (Phlox
multiflora), ballhead sandwort (Eremogone fendleri), sulphur flower, lupine, Indian paintbrush
(Castilleja chromosa and C. linariifolia), Rocky Mountain penstemon (Penstemon strictus),
mariposa lily (Calochortus gunnisonii), pussytoes (Antennaria parvifolia, A. pulcherrima),
lambstongue groundsel, and numerous others.
Sagebrush
shrublands
used
to
encompass approximately 156 million
acres (63 million ha) of the Western
United States, but little of this area has
remained unaltered since EuroAmerican settlement.
It has been
estimated that 50-60% of sagebrush
shrublands have been converted to
nonnative grasslands (West, 2000), and
other tracts have been lost to
agriculture, urbanization, and other
human activities. Furthermore, less
than three percent of sagebrush
shrublands are protected in National
Parks or other Federal reserves (Knick
et al., 2003). The increasingly rapid
and
widespread
degradation,
Photo 10. Decadant sagebrush, Seven Star Ranch.
fragmentation and, in some areas, near
total loss of sagebrush has resulted in its being rated one of the most imperiled ecosystems in
North America (Noss and Peters, 1995). Sagebrush habitats support a unique biodiversity.
Several bird and mammal species are almost entirely dependent on sagebrush for survival: greater
sage-grouse, Gunnison sage-grouse, sage sparrow, Brewer’s sparrow, sage thrasher, pygmy rabbit,
and sagebrush vole. In addition, sagebrush hosts 16 species of paintbrushes and seven species of
owl-clovers, all facultative root hemiparasites (Boyle and Reeder, 2005).
Overall, the sagebrush shrublands within the project area appear to be healthy and species
diverse. Unlike Gambel oak, sagebrush is not fire-adapted and must reseed in order to grow after
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wildfire. It is likely that big sagebrush did not historically occur in or adapt to an environment
with a high severity fire regime. The lack of grazing over the last several decades over much of
the project area has also likely benefitted sagebrush communities by allowing the native grasses
and forbs to grow and flourish. In fact, the largest threat to sagebrush within the project area may
be the invasion of non-native annual grass species such as cheatgrass (Bromus tectorum), which is
much more fire-prone than native bunchgrasses and could potentially increase the natural firereturn interval. Dense stands of cheatgrass were found in one area: on the steep south-facing
slopes of the Burlingame-Deer Hill parcel. It should be noted that one area of decadent sagebrush
was found on the Seven Star Ranch parcel (Photo 14). This shrubland contained an extremely low
floristic diversity and was instead dominated by a non-native agricultural grass, crested wheatgrass

(Agropyron cristatum).

4.3.2.5 Western Wheatgrass Grasslands

This grassland occurs in scattered low-lying areas of sagebrush shrublands or in the transitional
zone above herbaceous wetlands. The majority of these areas occur on the Upper North Mesa
parcel. These areas typically also contain other grass species such as the non-native Kentucky
bluegrass and natives such as junegrass and green needlegrass. Dense stands of weeds, such as
Canada thistle and musk thistle are also problematic in many of these areas. Overall, the western
wheatgrass plant community comprises only 3.2 acres, or 0.1% of the project area. Other
grasslands include those converted to agricultural use or those areas adjacent to developments
that are being restored. Overall, grasslands comprise 168.9 acres, or 6.56% of the project area.
Noxious weeds are the biggest threat to this plant community.

4.3.2.6 Shale Barrens
Shale barrens typify the ridge tops and
steep slopes of Mancos Shale
throughout the Droste, Seven Star
Ranch, Seven Star Ranch II, Hidden
Valley, Upper North Mesa, and Cozy
Point parcels (Photo 15). These areas
are characterized by extremely low
vegetative cover of 30% or less, and
they are exposed to harsh wind,
desiccation and sheet erosion. The
soils are typically shallow, calcareous,
alkaline and clayey, and are often
capped by a thin gravel layer. These
shale barrens are best described by the
Indian
Ricegrass
Shale
Barren
Community which is ranked as
globally and state imperiled by the
Photo 15. Shale Barrens.
CNHP. It should be noted, however,
that although Indian ricegrass is present in almost all Shale Barrens, it is not dominant or any more
common than numerous other native plants that grow in these areas. Species commonly
occurring on the shale barrens within the project area include scattered shrubs of mountain
mahogany, bitterbrush, Gambel oak, serviceberry, and snowberry; graminoids such as Indian
ricegrass, junegrass, and western wheatgrass; and forbs such as tapertip onion (Allium
acuminatum), largeflower hawksbeard (Psilochenia occidentalis), two-form pussytoes (Antennaria
dimorpha), balsamroot, Douglas pincushion (Chaenactis douglasii), Rocky Mountain spring
parsley (Cymopterus planosus), evening primrose (Oenothera caespitosa), mat penstemon,
Osterhout penstemon (Penstemon osterhoutii), and point-tip twinpod (Physaria floribunda). In
addition, the silverleaf milkvetch, at state rare plant, occurs in thes vegetation community.
Overall this community comprises 243.55 acres, or 9.45% of the project area.

39

The major threat to this community was likely eliminated with the end of livestock grazing,
however grazing by elk and deer still impact this community. Historical disturbances within the
shale barren community are extremely slow to recover given the lack of soil development and
sheet erosion that these areas are subject to.

4.3.2.6 Riparian & Wetland Habitats
Wetland and riparian habitats occur along the Roaring Fork River, along Brush Creek, and in
about two dozen scattered locations on the Upper North Mesa parcel and adjacent to one spring
in an aspen forest on the Droste parcel. The Vegetation Type Map (Figure 15) illustrates the
locations of the wetlands and riparian habitats, and the GIS shapefiles associated with this report
contain additional data including their functional rating and jurisdictional status. In addition, six
springs were located during field reconnaissance, two of which had been historically developed.
Figure 17 illustrates the locations of these springs. Each of the wetland and riparian habitat types
occurring within the project area are described below. A summary of those habitats not meeting
the PFC functional standard are summarized in Table 22 at the end of this section.
Riparian/Wetland Forests. Riparian Forests are found along the Roaring Fork River on the Mills
and Aspen Mass parcels, as well as along the Brush Creek Ditch on the Cozy Point parcel, and
along the northern portion of Brush Creek on the Cozy Point South parcel.

1. Roaring Fork River. The riparian forest along the Roaring Fork River is best described as a
narrowleaf cottonwood (Populus angustifolia) – blue spruce (Picea pungens) / thinleaf alder (Alnus
incana ssp. tenuifolia) forest, which is ranked as globally and state vulnerable (G3/S3) by the

CNHP. This vegetation community is well developed on the floodplains of the Roaring Fork
River and contains trees up to 70 feet tall. Natural regeneration is occurring, as both young blue
spruce and narrowleaf cottonwood were observed. Common understory species include a variety
of shrubs, graminoids, and forbs. These include shrubs
such as alder, bush honeysuckle (Distegia involucrata),
serviceberry, chokecherry, dogwood (Cornus sericea),
and whitestem gooseberry, as well as subshrubs such as
mountain lover and Oregon grape. Common graminoids
include beaked sedge (Carex utriculata) in permanently
flooded wetlands and reed canarygrass (Phalaris
arundinacea), an aggressive non-native grass, adjacent to
the river's edge. In upland riparian areas, there are
numerous stands of agricultural grasses such as smooth
brome, orchardgrass and Kentucky bluegrass. Native
graminoids occur less often, with elk sedge being most
common. Other natives commonly present include field
horsetail (Equisetum arvense), and scouring rush
(Hippochaete hyemalis), which are both fern allies, as
well as forbs such as cow parsnip (Heracleum
sphondylium), Richardson's geranium (Geranium
richardsonii), bluntseed sweet cicely (Osmorhiza
depauperata), heartleaf arnica (Arnica cordifolia), northern
bedstraw (Galium septentrionale), baneberry (Actaea
rubra) and starry false Solomon's seal (Maianthemum
stellatum). The striped coralroot orchid (Corallorhiza
Photo 16. Cottonwood -Blue Spruce
striata) was also observed within this riparian habitat.
Forest, Mills parcel.
Although not tracked by the CNHP, this plant is relatively
uncommon and should be protected. Noxious weeds observed throughout this community
include houndstongue (Cynoglossum officinale) and Canada thistle (Cirsium arvense). Overall,
this riparian habitat appears to be in proper functioning condition; however, it is being threatened
by invasive species and weeds. Another threat is increased use of this area by the public for
fishing access. A recreation management plan should be developed for this area which
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establishes appropriate stream access trails. Any new trails should avoid the relatively uncommon
striped coralroot orchid plant and minimize disturbance to riparian vegetation. In addition,
educational signage should be erected which details the importance of riparian habitats and the
damage that occurs from trampling. Finally, noxious weeds should be controlled.

2. Brush Creek. The lower portion of Brush Creek on the Cozy Point South open space parcel
contains a mature stand of narrowleaf cottonwood which once lined the driveway to the
Feinsinger house before the house was moved up valley to 660 Brush Creek Road (Droste, 2011).
The understory of this forest stand is mainly comprised of smooth brome, a pasture grass, along
with orchardgrass and Kentucky bluegrass. Houndstongue, yellow sweet clover (Melilotus
officinalis), tansy (Tanacetum vulgare), and burdock (Arctium minus) are all common weeds. One
crack willow (Salix fragilis) also occurs here. This community does not fit any of the INV
classification systems because it is not a natural community type. Despite the dominance of nonnative grasses in the understory and the presence of naturalized species such as lilac (Syringia
vulgaris) and crack willow, this community appears to be in proper functioning condition.
Noxious weeds threaten this area and should be controlled.

3. Brush Creek Ditch. The northern portion of the Cozy Point parcel contains a segment of the

Brush Creek Ditch. The headgate of the ditch is located in the Hwy 82 right-of-way between the
north and south bound lanes. Over the last hundred years or so since the ditch was created in the
late 1800's, narrowleaf cottonwoods have colonized and formed a narrow riparian community. A
dense herbaceous stand of smallfruit bulrush (Scirpus microcarpus) lines the ditch, along with
scattered stands of water sedge (Carex aquatilis) and beaked sedge. Understory shrubs include
sandbar willow (Salix exigua), chokecherry, serviceberry, and snowberry. Weeds are present as
well, and include Canada thistle, burdock, houndstongue, ox-eye daisy, and yellow sweet clover.
This community does not fit any of the NatureServe classification systems. The plant community
occurring along the Brush Creek Ditch is considered to be Functional at Risk due to its lack of
sinuosity and relatively narrow riparian habitat development. In addition, the hydrologic source is
totally dependent on irrigation ditch water rights. Noxious weeds threaten this area and should be
controlled.
Riparian/Wetland Shrublands.
Riparian/Wetland Shrublands are
best developed along Brush Creek
on the Seven Star II, Droste and
Cozy Point parcels. Recent beaver
activity is evident on the Seven Star
Ranch II and Droste parcels from the
numerous
beaver
dams
and
scattered dead blue spruce trees,
however no active beaver lodges
were detected. There also appears
to be recent beaver activity on the
Cozy Point Parcel, within the Cozy
Point Ranch.
The vegetation of
Brush Creek primarily consists of
mountain willow (Salix monticola),
Bebb willow (Salix bebbiana), and Photo 11. Brush Creek, Droste parcel.
sandbar willow along with hawthorn (Crataegus erythropoda), alder and river birch (Betula
fontinalis). Whitestem gooseberry, bush honeysuckle, Woods' rose and chokecherry are also
frequently present. The creek banks are often dominated by the invasive reed canarygrass, and
scattered stands of beaked sedge, water sedge, and swordleaf rush (Juncus ensifolius) occur in the
annual floodplains. Common forbs include cow parsnip, largeleaf avens (Geum macrophyllum),
Macoun's buttercup (Ranunculus macounii), chiming bells (Mertensia ciliata), monkshood
(Aconitum columbianum) and starry false Solomon's seal. Pasture grasses are also extremely
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common, including smooth brome, orchard grass, timothy, and Kentucky bluegrass. This
shrubland is highly degraded by invasive plants and noxious weeds including reed canarygrass,
ox-eye daisy, houndstongue, Canada thistle, and plumeless thistle.
The Brush Creek
Riparian/Wetland is best described by the Mountain Willow/Mesic Forb Shrubland, which is
common in the upper montane valleys of Colorado (NatureServe, 2011). Despite the high cover
of weeds, the majority of Brush Creek has a high diversity of native plants and has adequate
sinuosity, a fairly good vegetative cover, and resilience to annual flooding events. In addition,
beaver dams were noted along the upper reaches of Brush Creek on the Seven Star Ranch II and
Droste parcels. Although beavers can be a nuisance when they cut down desirable tree species
and block flood irrigation headgates, overall they benefit wetland and riparian systems. Such
benefits include the creation of additional wetland habitat, groundwater recharge, and sediment
and nutrient retention/removal. Please note, no active beaver lodges or other active signs were
noted, and it is not known if they are currently present within these parcels. Land managers
should encourage beaver activity while also helping to protect any irrigation headgates or other
structures that could be disturbed by beaver activity. In addition, stream health should be
monitored to ensure that excessive road-sanding material is not washed into the stream and that
manure laden runoff from the Snowmass Rodeo grounds does not directly enter the stream.
Overall, the majority of Brush Creek is in proper functioning condition; however, three areas of
Brush Creek on the Cozy Point Ranch parcel are rated as Functional at Risk (Figure 18), due to a
low cover of willow shrubs along the banks which normally stabilize bank erosion, and potential
manure-laden runoff from the ranching operation. These areas should be stabilized with willow
shrubs. In addition, each of the horse corrals is open to a ~10 ft long section of the creek to
allow the horses access to fresh clean water. These areas are unvegetated and could potentially
be sources of nutrient-laden runoff into the creek, which impairs water quality. However at the
time of assessment, the corrals appeared to be relatively free of manure buildup and the effect of
the ranching operation on water quality is not known. If desired, water quality sampling could be
conducted upstream and downstream of the ranch operation to determine the effects, if any.
Finally, there is one riparian/wetland area on the Seven Star Ranch II parcel that is rated as
Functional at Risk. This area is located in the vicinity of the historic house and just downstream of
where Brush Creek traverses under Brush Creek Road (Figure 18). Several areas (mainly on the
right bank of the creek), lack adequate shrubby plant growth, such as willows, which have
stabilizing deep-binding root masses. In addition, the area where a recently constructed
underground utility line crosses Brush Creek also lacks willows. Willows should be added to
these areas to help stabilize the creek bank.
Another riparian/wetland shrubland occurs along an unnamed intermittent drainage north of the
Cozy Point Ranch. This riparian shrubland is also dominated by native willows and hawthorns,
but is being threatened by an adjacent disturbed area with contains stockpiled manure compost
and topsoil. The nutrient-laden runoff from the manure pile is likely washed into the drainage
during high precipitation events. In addition, portions of the right bank lack the stabilizing
presence of willows, and the lower portion of this drainage appears to have been ditched and
lined with large cobbles which prevents the development of a healthy riparian corridor. Table 22
summarizes all of the riparian/wetland habitats rated Functional at Risk, their acreage, the reason
for listing, and recommendations to improve their function and condition.
Herbaceous Wetlands. Almost two dozen small herbaceous wetlands and aquatic sites occur on
the Upper North Mesa parcel. These wetlands are generally dominated by creeping spikerush in
the shallow standing water and by Baltic rush, swordleaf rush, clustered field sedge (Carex
praegracilis) and smallwing sedge (Carex microptera) in the saturated soil zone. Common wetland
forbs include checkermallow (Sidalcea candida), largeleaf avens, northern willowherb (Epilobium
ciliatum) and Rocky Mountain iris (Iris missouriensis). Scattered shrubs of Bebb willow, mountain
willow, and hawthorn also occur in many of the wetlands. Beaked sedge is locally common
around springs, and blue-eyed grass (Sisyrinchium montanum) occurs in one of the wetlands on
the Upper North Mesa parcel. The herbaceous wetlands are characterized by three wetland
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communities tracked by the CNHP: the
Beaked Sedge Montane Wet Meadows,
the Creeping Spikerush Emergent
Wetland, and the Baltic Rush Wet
Meadow.
All three of these
communities are globally secure and
state secure or apparently secure.
Finally, all of these wetlands are
considered to be in Proper Functioning
Condition, except for one, a wetland
fen located near the Rim Trail, which is
discussed below.
Fen. One wetland fen occurs within
the project area. This fen, located in
the far northwestern corner of the Photo 18. Large wetland pond, Upper North Mesa.
Upper North Mesa parcel adjacent to the Rim Trail, is a unique resource (Photo 19). Fens are
wetlands supported by groundwater that have a thick accumulation of organic soil or peat. In
order to be a fen, the organic soil must have a minimum thickness of 16 inches. The fen located
on Upper North Mesa has a floating organic soil (histosol) at least 36 inches deep. Organic soils
form by a slow accumulation of plant debris in waterlogged conditions where it cannot
decompose. In mountainous regions such as in Colorado, these soils commonly take hundreds to
thousands of years to form.
The rate of peat accumulation in fens varies across the state of Colorado. For example, Chimner
et al. (2002) found that the Caribou fen, located at 11,154 feet, accumulated peat at a rate of
approximately 7.1 inches per 1,000 years. Similarly, the rate of peat accumulation in Zapf’s fen,
located at 8,940 feet, was 10 inches per 1,000 years. In comparison, fens in South Park were
found to have rates of peat accumulation ranging from 0.31 to 1.2 inches per 1,000 years (Cooper
& MacDonald, 2000).
As these examples illustrate, the rate of peat accumulation in fen wetlands varies, resulting from
differences in the rates of organic matter accumulation and decay over time. Despite these
variations, peat thickness may be used as a crude estimator of fen age. At the fen on the Upper
North Mesa parcel, 8,780 feet in elevation, the peat layer is 36 inches deep. Assuming the most
rapid rate listed above, 10 inches per 1,000 years, the wetland would be more than 3,600 years
old. Given a slower rate of accumulation of approximately 1 inch per 1,000 years, the fen would
be 36,000 years old. In order to get a more accurate age of the wetland fen, soils samples could
be collected and submitted for radiocarbon dating.
Based on their unique qualities, rarity, and the slow formation processes of Colorado’s fens, they
are given special status by the USFWS and the U.S. Army Corps of Engineers. The Mountain
Prairie Region of the USFWS has recognized that due to their extremely slow development,
Colorado’s fens are “essentially irreplaceable” (USFWS, 1997). Fens, like other wetlands, perform
important ecological functions relating to hydrology, water quality, wildlife habitat, and
socioeconomics. In addition, their unique ecology allows fens to perform important functions
distinct from other wetland types. Fens are important for both ground water recharge and
discharge. The interaction of fen communities with ground water enhances their water quality
functions, because they contain soils that are often saturated throughout the year with anaerobic,
reducing conditions. Fens are important for both short- and long-term nutrient retention through
the accumulation of nutrients in plant biomass, and the removal of nutrients and heavy metals
from the water column under anaerobic conditions. Long-term nutrient retention occurs during
the process of peat accumulation. Fens also provide important wildlife habitat and often contain
rare or unique assemblages of species. Fens have aesthetic and educational values, and preserved
pollen and other materials in peat are important for paleo-ecological studies and to provide insight
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into past climate change. The recent paleontology dig at the Ziegler Reservoir fen near the Town
of Snowmass Village, which has the most significant fossil finds from the last ice age in the state, is
proof of the importance of fens.
Unfortunately, the fen on the Upper
North Mesa parcel is highly degraded
due to the invasion of broadleaf cattails
(Photo 19) and is rated as Functional at
Risk. Fens are formed by the slow
accumulation of peat derived from
sedges (Carex spp.) and mosses (e.g.
Sphagnum sp).
Cattails may not
contribute to peat accumulation and
instead choke out the native stands of
beaked sedge that are present. In
addition, cattails lower overall plant
species diversity which has negative
impacts on wildlife. Although native
to the state of Colorado, the broadleaf
cattail is not likely native to the Upper
North Mesa area, and instead has
Photo 19. Fen invaded by cattails, Upper North Mesa.
increased
in
abundance
and
geographic extent along with urbanization. The nearest stands of cattails appear to be in the
Snowmass Golf Course located in the Brush Creek Valley. Finally, recreational trail users could
also negatively affect the fen by trampling vegetation and littering. This fen should be restored by
eradicating the cattails and also protected from recreational use by a fence and educational
signage.

Table 22. Riparian/Wetland Habitats Rated as Functional at Risk (FAR)
Name

Vegetation

Reasons for FAR Rating

Recommendations

Brush Creek
Ditch
(Cozy Point)

Cottonwoods &
Willows

Lack of Sinuosity, narrow
vegetative development,
hydrology dependent on
irrigation ditch.

Control noxious weeds.

5.3

Brush Creek
(Cozy Point)

Scrub-Shrub
(Willows)

Lack of willows along
portions of the bank, each
corral allows horses
access creek potentially
allowing manure-laden
runoff to enter the stream.

Plant willows, control noxious
weeds, monitor water quality to
see of there are excessive nutrient
inputs from the ranch, control
noxious weeds.

5.6

Brush Creek
(Seven Star
Ranch II)

Scrub-Shrub
(Willows)

Lack of willows along
portions of the bank (i.e.
utility line corridor & near
historic house).

Plant willows, monitor water
quality for sedimentation from
road sanding and nutrient input
from rodeo grounds, control
noxious weeds.

6.1

Unnamed
Intermittent
Drainage

Scrub-Shrub
(Willows)

Manure compost piles are
directly adjacent, lower
end has been ditched and
lined with cobble.

Move manure compost piles,
plant willows, design and
implement stream restoration plan
for cobble –lined and ditched
portion of creek.

1.1

Fen

Herbaceous
Wetland and
Permanent
Aquatic Habitat

Invasion by broad-leaf
cattail threatens this
wetland fen.

Eradicate cattails.

0.2
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Acres

4.3.2.7 Agricultural Habitats
Abandoned agricultural meadows and active pasturelands on the parcels are characterized by
non-native agricultural species and weeds. Common graminoids include smooth brome,
orchardgrass, crested wheatgrass, timothy, and Kentucky bluegrass. Quackgrass (Elytrigia repens)
and intermediate wheatgrass (Thinopyrum intermedium) also occur occasionally. Non-native
forbs and weeds present include alfalfa (Medicago sativa), black medic (Medicago lupulina), white
Dutch clover (Trifolium repens), yellow sweet clover (Melilotus officinalis), field pepperweed
(Neolepia campestris), Canada thistle, plumeless thistle, and houndstongue. In some areas, native
shrubs such as sagebrush and rubber rabbitbrush have begun to invade the abandoned agricultural
habitats. Because these habitats are not natural, they do not fit into any of the NatureServe
vegetation community descriptions.

4.4 Noxious Weeds
4.4.1 Survey Methods
During the field inventory, any discrete areas of Colorado state-listed noxious weeds were
mapped on an aerial photograph base and digitized into the GIS database. In addition, other
invasive plant species found within the project area were noted.
4.4.2 Results
Twenty-one species of state-listed noxious weeds were observed within the project area. These
include one perennial graminoid, 11 perennial forbs, eight annual/biennial forbs, and one annual
grass (Table 23). The majority of these noxious weeds were located in disturbed areas,
agricultural areas, along old ranch roads/trails, and in riparian and wetland habitats (Figure 19).
Of the 21 noxious weed species identified on the parcels, 15 are categorized as List B species.
List B Noxious weeds are those for which the State of Colorado, local governments, and other
interested parties have developed and implemented state noxious weed management plans
designed to stop the continued spread of these species. The other six noxious weeds identified
onsite are List C species. The State is not trying to stop the continued spread of List C species but
to provide additional education, research, and biological control resources to jurisdictions that
choose to require management of List C species (Title 35 Article 5.5).

Photo 20. Leafy spurge, Seven Star
Ranch II.

Those weeds which were most frequently encountered in
the project area include plumeless thistle (Carduus
acanthoides), Canada thistle (Cirsium arvense),
houndstongue (Cynoglossum officinale), and ox-eye daisy
(Leucanthemum vulgare).
Weed infestations are
particularly high in and adjacent to riparian/wetland
habitats, particularly along Brush Creek and the numerous
wetland habitats on the Upper North Mesa parcel.
Additional small populations of leafy spurge (Euphorbia
esula) (Photo 20) and toadflax (Linaria vulgaris) occur just
south of Brush Creek on the Seven Star Ranch II and
Droste parcels, as well as on the Upper North Mesa
parcel. Houndstongue, which has fruits which adhere to
clothing and fur, was found throughout the project area.
Abandoned agricultural grasslands on the Droste, Cozy
Point, Aspen Mass and Mills parcels contain noxious
weed species such as white top (Cardaria draba),
plumeless thistle, Canada thistle, and mullein. Scattered
small stands of plumeless thistle occur on the Annie
Mitchell and Deer Hill parcels, and one relatively dense
stand of cheatgrass occurs on the south-facing slopes of
Deer Hill. Finally, the Airport Bluff parcel appears to be
relatively free of weeds, and the only dense population of
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noxious weeds (plumeless thistle) found on the Burlingame West parcel occurs along the lower
half of the disturbed utility line corridor. The GIS Noxious Weed shapefile for this report details
the 103 locations of weeds found. The most effective control for these species includes proper
herbicide applications, controlling populations when they are small in size. Plumeless thistle,
which is a biennial, will also respond well to mechanical control by cutting off the seed heads
twice per season or digging up the first year rosettes.
Please note, three species of invasive plants which are not on the noxious weed list were also
found within the project area. These include reed canarygrass (Phalaris arundinacea), broadleaf
cattail (Typha latifolia) and yellow sweet clover (Melilotus officinale). Reed canarygrass is a
rhizomatous perennial that grows two to four feet tall. Within the project area, it occurs along
Brush Creek and the Roaring Fork River. When reed canarygrass invades a wetland, it quickly
spreads via underground rhizomes and forms extremely dense stands. These stands then suppress
native vegetation and reduce plant species diversity, which in turn reduces the value to wildlife.
Reed canarygrass is difficult to eradicate and no single control method works particularly well.
Mechanical control methods work best on small discrete patches where they can be covered with
black plastic for a growing season and reseeded with native plants, or by hand-pulling or digging.
For larger patches, mowing twice yearly can help control the grass by removing the seed heads
and exposing the ground to light which promotes the growth of native species (WDNR 2011).
Finally, herbicide applications and prescribed burning can help as well, however herbicides must
be rated for use in wetlands and burning will only work if other native species are fire-adapted in
the seed bank. Due to reed canarygrass' aggressive nature and difficulty in eradication, it may be
more prudent to control its spread into uninfected areas and into any wetland/riparian restorations
or creations.
Broadleaf cattail is an aggressive colonizer with impacts similar to reed canarygrass. Cattails
produce hardy underground rhizomes and form dense uniform stands that exclude other species
and lower value to wildlife. Broadleaf cattails are currently problematic at the wetland fen located
on the Upper North Mesa parcel. In addition, broadleaf cattails may not allow peat forming soils
to form and hence are disrupting the natural ecosystem processes supporting the fen. The best
control for mature stands of broadleaf cattails is an herbicide application that is carefully applied
just to the cattail plants (e.g. wick method), to avoid impacting the sensitive wetland habitat they
are growing in.
Yellow sweet clover, a biennial legume,
has dramatically increased in cover and
extent over the past several years. Its
distinct small yellow flowers were quite
evident along Brush Creek Road and
along the Rim Trail in mid-July. In
addition, yellow sweet clover is invading
moist grassland and wetland habitats on
the Upper North Mesa parcel, and in
some areas yellow sweet clover appears
more dominant that the native wetland
and upland plants. The above-average
rainfall in May 2011 along with a wet
spring of 2010 likely promoted the
vegetative growth and flowering of this
plant. In other parts of Colorado, yellow Photo 21. Yellow sweet clover, Upper North Mesa.
sweet clover is seen to be problematic in
some years and not in others, which may be due to seasonal weather fluctuations (Ryder, 2011).
Yellow sweet clover degrades native habitats by overtopping and shading native sun-loving
species. Yellow sweet clover was brought to North America in the late 1600's as an agricultural
crop for forage and as a nectar source for bees and honey production. These clovers also fix
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nitrogen, and thus became popular as soil enhancers and are still used in some agricultural seed
mixes throughout the state.
Yellow sweet clover is considered to be invasive in many states, including Minnesota, Nebraska,
North Dakota, South Dakota, Wisconsin, and Illinois. According to Gucker (2009), sweet clover
is most invasive in grasslands and riparian areas. In many prairies, sweet clover is associated with
displacement of native species by limiting sunlight and moisture and changing nutrient
availability. Some have even referred to sweet clover as a "restorationist’s nightmare". Although
invasive sweet clover populations are common in the Midwest and Great Plains, they are not
restricted to these areas. In montane grasslands in Rocky Mountain National Park, Colorado,
sweet clover has spread rapidly. For example, Wolf 2008 found that between May and September
of 1998, sweet clover populations expanded 3 feet, and in 1999, population boundaries extended
6 feet beyond those mapped in May 1998. Finally, because sweet clover is a nitrogen fixer, soil
nitrogen levels may be greater on sites invaded by sweet clover. Increased nitrogen levels can
alter species compositions, especially in nitrogen-limited ecosystems. This could favor invasive
species over stress-tolerant, long-lived perennials adapted to low nitrogen accumulation rates.
Sweet clover can be managed using mechanical controls, and should not require chemical use
(WDNR, 2011), however the seeds can remain viable for 10 to 20 years and annual monitoring of
control areas is needed until the seed bank is exhausted. Prescribed burning is very effective at
controlling yellow sweet clover if used correctly. For example, burning has reduced yellow sweet
clover density at Rocky Mountain National Park in Colorado (Wolf, 2011). In addition, handpulling can be effective if the soils are moist enough to allow the taproot to be pulled easily, and
cutting with a power brush-cutter also works well. The stand should be cut just before flowering,
and checked a week later for individuals missed or partly cut (WNDR, 2011).
It should be noted that yellow sweet clover, although a non-native and invasive, will not likely
ever be on the Colorado noxious weed list as it is still used in many areas of the state (e.g. San
Luis Valley) as a forage crop. However, in 2011, a year of above normal early summer
precipitation, this plant was observed to be overtopping and outcompeting native wetland
vegetation and invading undisturbed areas. Managers should consider setting up a monitoring
program for yellow sweet clover to determine if this plant is detrimental to the long-term health of
vegetation communities, such as herbaceous wetlands and grasslands, or if the higher
precipitation of 2011 has led to a one-time increase in abundance of this species.

Table 23. Noxious Weeds Identified In Project Area
Scientific Name

Noxious
Weed Class

Common Name

Comment

Perennial Graminoids

Elytrigia repens

Quackgrass

b

Occasional in agricultural areas

Russian knapweed

b

Reported on Seven Star5

Absinth wormwood
Hoary cress; Whitetop
Chicory
Canada thistle

b
b
c
b

Infrequent
Infrequent
Infrequent
Common in moist soil

Field bindweed

c

Agricultural meadows and
adjacent sagebrush

Perennial Forbs

Acroptilon repens
(Centaurea)
Artemisia absinthium
Cardaria draba
Cichorum intybus
Cirsium arvense
(Breea)
Convolvulus arvensis
5

Tasker, L. 2002. Seven Star Open Space. Plant Community Descriptions and Vegetation Management
Report. Prepared for Pitkin County Open Space.
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Table 23. Noxious Weeds Identified In Project Area
Scientific Name

Common Name

Leucanthemum vulgare
(Chrysanthemum
leucanthemum)
Linaria vulgaris
Potentilla recta
Tanacetum vulgare
Tithymalus esula
(Euphorbia esula
var. esula)

Ox-eye daisy

Noxious
Weed Class
b

Comment
Common along Brush Creek

Yellow Toadflax
Sulphur cinquefoil
Common tansy
Leafy spurge

b
b
b
b

Infrequent
Infrequent
Infrequent
Seven Star II & Droste parcels,
in aspen & along irrigation
ditch

Acosta diffusa
(Centaurea)
Arctium minus
Carduus acanthoides

Diffuse knapweed

b

Reported on Seven Star5

Common burdock
Plumeless thistle

c
b

Conium maculatum
Cynoglossum officinale

Poison hemlock
Houndstongue

c
b

Erodium cicutarium
Matricaria perforata
Verbascum thapsus

Redstem filaree
Scentless chamomile
Common mullein

b
b
c

Infrequent
Common throughout project
area. More common near
wetlands/ riparian habitats
Infrequent
Present in low densities
throughout project area.
Infrequent
Infrequent
Infrequent

Cheatgrass

c

Annual/Biennial Forbs

Annual Graminoids

Anisantha tectorum
(Bromus)

More common in lower
elevation habitats

4.5 Floristic Inventory
4.5.1 Survey Methods
A comprehensive list of all vascular plant species encountered was compiled for the project area
and summarized in table form with scientific name, common name, plant family, and origin
(native or introduced). This table is located in Appendix E.
4.5.2 Results
A total of 294 vascular plant species
were
observed
during
field
reconnaissance. These include nine
species of trees, 37 shrubs/subshrubs,
48
perennial
graminoids,
158
perennial forbs, 4 ferns and fern allies,
1 cactus, 3 vines, 33 annual/biennial
forbs, and 1 annual graminoid. Of the
total, 55, or 19% are non-native and
21 species are Colorado State listed
noxious weeds (see Section 4.4).
4.6 Quantitative Data Sampling
To document the existing vegetation
conditions and describe the vegetation Photo 22. Blue-eyed grass, Upper North Mesa parcel.
types present in the project area, a
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series of vegetation monitoring transects was established for quantitative data collection (Figure
20). Five transects were located in representative stands of each of the six vegetation types
described below, for a total of 30 transects. Each open space parcel contains between 1-5
transects (Table 24). All transects are 50 meters in length and they are permanently marked with
metal pins and fiberglass rods; GPS coordinates were also recorded to aid in relocation in future
years. Table 24 lists the five vegetation transects established for each plant community type and
their location with respect to the open space parcels. The GPS coordinates for each transect, as
well as photos for each point of beginning and point of end, are contained on the electronic
media in the back of the report.

Table 24. Baseline Vegetation Transects
Transect No.

Vegetation Sub-Type

Open Space Parcel

Aspen Forest
6
7
16
22
24

None
None
None
None
None

Upper North Mesa
Upper North Mesa
Droste
Seven Star Ranch II
Hidden Valley

Mountain Shrubland
10
13
19
28
29

Gambel Oak - Serviceberry
Gambel Oak - Serviceberry
Gambel Oak - Serviceberry
Gambel Oak - Sagebrush
Gambel Oak - Sagebrush

Upper North Mesa
Seven Star Ranch
Droste
Burlingame West
Deer Hill

Sagebrush Shrubland
8
21
25
27
30

Sagebrush - Snowberry
Sagebrush - Snowberry
Sagebrush - Snowberry
Sagebrush - Snowberry
Sagebrush - Snowberry

Upper North Mesa
Seven Star Ranch II
Hidden Valley
Airport Bluff
Deer Hill

Disturbed Sagebrush
2
3
12
14
17

Disturbed - Agricultural
Disturbed - Agricultural
Disturbed - Agricultural
Disturbed - Agricultural
Disturbed - Agricultural

Cozy Point
Aspen Mass
Seven Star Ranch
Seven Star Ranch
Droste

Shale Barrens
9
11
18
23
26

None
None
None
None
None

Upper North Mesa
Seven Star Ranch
Droste
Seven Star Ranch II
Hidden Valley

Riparian/Wetland
1
4
5
15
20

Willow Shrubland
Blue Spruce -Cottonwood Forest
Cottonwood Forest
Willow Shrubland
Herbaceous Wetland

Cozy Point
Mills
Cozy Point South
Droste
Seven Star Ranch II
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4.6.1 Survey Methods & Data Analysis
Vegetation Cover. Vegetation cover for the six vegetation types was quantified using a pointintercept method (Mueller-Dombois and Ellenberg, 1974) in mid-July 2011. The cover data were
collected at one meter intervals along 50-meter-long transects. At each sampling location, one
data point was collected on either side of the transect, 0.5 meters away and perpendicular to the
direction of the transect. Thus, a total of 100 sample points were located along each 50-meterlong transect. The data were collected using a tripod-mounted ocular sighting instrument (scope),
with fine cross hairs for point definition and a magnification lens. The scope has an adjustable
mirror to allow sampling of overstory vegetation. At each sample point, the tripod with the
attached ocular sighting instrument was centered, and the adjustable arm was oriented
perpendicular to the transect, first on the right and then on the left. If overstory vegetation was
present, the sighting device was first directed upward to record any overstory vegetation and then
directed downward to record any vegetation in potential shrub and herbaceous understories.
Vegetation along the vertical profiles was recorded as first or second hits depending on the
structural diversity of the plant community. If vegetation was not present along the vertical
profile, soil, rock, litter, or standing dead was recorded. All vegetation hits were recorded by
species.
For each vegetation cover transect, the percent absolute cover of vegetation, rock, soil, litter,
water, and standing dead was calculated using only first hit data. The relative cover of each plant
species was calculated using both first and second hits. Summary tables of absolute vegetative
cover and relative cover by life form (tree, shrub, perennial graminoid, perennial forb, etc) for
each transect group (by vegetation community) are presented in Appendix F.
Species Richness. Species richness is a basic measure of species diversity that quantifies the
number of species present in a given area. Species richness data were collected by identifying
and listing all vascular plant species present within a two-meter-wide by 50-meter-long quadrat
(100 m²) centered along the cover transect. Species richness was recorded individually for each
transect, and the mean species richness per transect is also reported for the five transects located
in each vegetation type. Summary tables of total species richness, and the species richness of
introduced and native plants are presented in Appendix F.
Floristic Quality Assessment.
The Floristic Quality Assessment (FQA)
is a standardized method used to
determine the ecological condition of a
site in terms of its native floristic
quality. It is a useful tool for assessing
how human disturbances have affected
plant community composition and for
tracking changes in plant communities
over time.
The FQA method is based on the
concept of species conservatism. In
general, species conservatism is a
measure of how sensitive a species is
to disturbance, and the degree of
fidelity it has to a particular habitat or Photo 23. Orange Sneezeweed.
environment. This is represented by the C-value, or Coefficient of Conservatism, an integer
ranging from 0-10 that has been assigned for a given geographic area. Species with low C-values
are highly tolerant to disturbance and exhibit little fidelity to natural areas, and they may be found
virtually anywhere. In contrast, species with high C-values are highly intolerant to disturbance
and are located in high-quality natural sites indicative of conditions prior to human settlement.
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To assess the floristic quality within the project area, the mean C-values were calculated per
transect and per plant community using the plant species identified in the species richness
quadrats and the C-values obtained from the Colorado Natural Heritage Program’s Colorado
Floristic Quality Assessment Database (CNHP, 2009).
4.6.2 Results
Table 25 presents a summary of the quantitative cover, species richness, and floristic quality
assessment data for each of the six major vegetation types identified. The values listed in the table
are means calculated for the five transects in each vegetation type. In addition, Tables F1-F12 in
Appendix F present a more detailed analysis of these data per vegetation type and per transect.
When analyzed jointly, these three datasets present a useful means for tracking plant community
dynamics, for developing management strategies, and for long term monitoring.

Table 25. Quantitative Data Summary Table Per Vegetation Type

Vegetation Type
Aspen Forest

Mean Absolute
Vegetation
Cover
91.6%

Mean Species Richness
N / I+
27.2 / 7.4

Total
34.6

Mean
C-Value
4.0

Mountain Shrubland

87.4%

27.8 / 2.8

30.6

4.6

Sagebrush Shrubland

70.6%

28.6 / 2.6

31.2

4.7

Disturbed Sagebrush Shrubland

53.0%

11.4 / 8.6

20.0

2.3

Shale Barrens

17.6%

19.8 / 0.8

20.6

5.1

Riparian/Wetland

89.6%

15.2 / 9.4

24.6

3.1

Table presents the mean values for the five transects located in each vegetation type.
+
N = Native; I = Introduced

Aspen forests have the highest vegetation cover of the six vegetation types analyzed, averaging
91.6%, with cover values ranging from 85-96%. Aspen forests are also characterized by the
highest species richness, with a mean of 34.6 species identified per transect. Approximately
21.4% of the plants identified within the species richness quadrats are introduced. This is
reflected in the mean C-value of 4.0.
Mountain shrublands also have a high vegetation cover which averaged 87.4% along the five
transects, with values ranging from 70-92%. The species richness is also fairly high, with a mean
of 30.6 plants identified per transect. In contrast to the aspen forest, only 9.2% of the plants are
introduced. The mean C-value for the mountain shrublands is 4.6, the third highest of the six
vegetation types in the analysis.
Sagebrush shrublands are characterized by a vegetation cover that averages 70.6%, with values
ranging from 66-76% observed along the five transects. This vegetation type is characterized by
the second highest species richness, with a mean of 31.2 plants per transect. Although the species
richness is high, most of the plants are native (91.6%). Due to the high percentage of native
plants, the sagebrush shrublands are characterized by a mean C-value of 4.7.
The disturbed sagebrush shrublands in the project area were historically modified for agricultural
use as pastures and/or hayfields. The sagebrush that once dominated these landscapes was
mechanically removed many years ago. As the land use has changed to open space, the
sagebrush is returning and it now grows with planted agricultural species, remnant native plants,
and many colonizing and weedy species. In contrast to the sagebrush shrublands described
above, the disturbed sagebrush shrublands have only 53% vegetation cover, on average, along the
five transects. However, the cover is highly variable in these habitats and it ranges between 3951

74%. The generally low quality of these disturbed plant communities is also reflected in the
species richness and floristic quality assessment data. Only 20.0 plants per transect were
identified in the species richness quadrats, and 43% of them are introduced, the highest level
observed among the six major vegetation types. Accordingly, the mean C-value for the disturbed
sagebrush shrublands is only 2.3.
The shale barrens are characterized by a low vegetation cover that averages only 17.6%, with
values ranging from 5-31% along the five transects. The shale barrens represent a harsher
environment for plants when compared with aspen forests, mountain and sagebrush shrublands,
and riparian/wetland environments. As a result, low vegetation cover is a common characteristic
of shale barrens and does not necessarily indicate a high level of disturbance. Similarly, there are
fewer plants that are able to grow in shale barren habitats when compared to other vegetation
types in this analysis. This is also reflected in the species richness data: an average of 20.6 plants
was observed per transect; the only vegetation type with fewer plants is the disturbed sagebrush
shrubland. Perhaps due to the specialized nature of the
shale barren habitats, they support the lowest number of
introduced plants observed in the study, only 3.9% of the
species present in the species richness quadrat. As a
result, the shale barrens have the highest mean C-value,
5.1.

Photo 24. Striped coralroot orchid.

Riparian/wetland habitats within the study area are
characterized by high vegetation cover that averages
89.6%; along the five transects, the cover values range
from 74-99%. The riparian/wetland habitats have an
average of 24.6 species per transect, however 38.2% of
the species are introduced. In particular, there is a high
number of introduced plants in two of the habitats that are
not natural communities: along Transect 1, located near
an irrigation ditch, and along Transect 5, located in a
narrowleaf cottonwood grove with a seeded understory of
smooth brome, an introduced grass. In the cottonwood
grove, the introduced plants outnumber the native plants
12-7. In general, introduced species are common in all of
the riparian/wetland habitats evaluated in this study. As a
result, the mean C-value for the riparian/wetland habitats is
3.1, the second lowest in the study.

4.7 Agency Coordination – Vegetation
Table 26 lists the agency personnel and local experts who were contacted for the Vegetation
Resources section of this report.

Table 26. Agency Coordination – Vegetation
Name

Title

Organization

Topic

John Proctor

Forest Botanist

U.S. Forest Service White River National
Forest

Federally-listed and USFS
Sensitive Species

Carla DeYoung

Ecologist

U.S. Bureau of Land
Management- Colorado
River Valley Field Office

Federally-listed and BLM
Sensitive Species

Beth Brenneman

Energy Team
Ecologist

U.S. Bureau of Land
Management- Colorado
River Valley Field Office

Federally-listed and BLM
Sensitive Species
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Table 26. Agency Coordination – Vegetation
Name

Title

Organization

Topic

Ms. Janis Huggins

Ecologist/Owner

Local Contact & CNHP

Rare Plants; Flora

Ms. Lisa Tasker

Ecologist/Owner

Local Contact & E.M.
Ecological

Seven Star Vegetation
Report; Rare Plants

Ms. Joy Wolf

Associate Professor

University of Wisconsin Parkside

Yellow sweet clover

Mr. Steve Ryder

State Weed
Coordinator

Colorado Department of
Agriculture

Yellow sweet clover,
weeds

Ms. Lynn Reidel

Ecologist

City of Boulder Colorado
Open Space

Quantitative monitoring

Mr. Joe Rocchio

Ecologist

Washington State Natural
Heritage Program

Floristic Quality Index

Mr. David
Steinmann

Ecologist/Owner

Professional Wetlands
Consulting

Moonworts

Mr. Tim Hogan &
Ms. Dina Clark

Assistant Curator
Collection Manager

University of Colorado
Boulder Herbarium

Silverleaf milkvetch

(Astragalus argophyllus
var. martinii)

5.0 Soil Mapping & Analysis
5.1 Soil Mapping
The United States Department of Agriculture Soil Conservation Service (USDA-SCS) completed a
soil survey of the Aspen area in 1992 and mapped several soil units within the project area (Table
27, Figure 21). The most common soil on the Upper North Mesa, Seven Star I & II, Hidden
Valley, Droste, and higher elevations of the Cozy Point parcels is the Dollard-Rock Outcrop–Shale
Complex (Map Units 29 and 30). This soil occurs on ridges and mountain sides from 12% to 65%
slopes. The Dollard soil is moderately deep and well drained and formed in residuum derived
from Mancos shale, which is the underlying bedrock of the project area. Typically, the surface
layer is grayish brown clay loam about 4 inches thick which is underlain by a substratum of clay
loam about 29 inches thick. The soil is calcareous throughout. Also present in this mapping unit
is the Rock Outcrop, which consists of slightly weathered consolidated exposures of Mancos
shale. Overall, this mapping unit has a low available water capacity, high shrink-swell potential,
slow permeability, rapid runoff, shallow depth and/or exposed bedrock, severe erosion hazard,
and low strength.
The
Torriorthents-Rock
Outcrop
Complex (Map Units 104 and 105) is
also common on the Upper North
Mesa, Seven Star I & II, Hidden Valley,
Droste, and higher elevations of the
Cozy Point parcels and occurs on
slopes from 6% to 95%. This map unit
also predominates on the Mills parcel.
This unit is about 45% Torriorthents,
20% Camborthids, and 15% Rock
Outcrop. The Torriorthents are shallow
to moderately deep, well drained soils
and the surface is covered with stones.
The surface layer is reddish-brown to
brown in color and the soil texture Photo 25. Rock Geode, Droste parcel.
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ranges from fine sandy loam to clay loam. The depth to the shale or sandstone bedrock is 4 to 30
inches. The Camborthids are similarly well drained and have a light colored surface layer with a
clay loam or loam texture. Water runoff is rapid and the hazard of water erosion is severe for both
soils of this map unit. Overall, these two soil complexes comprise 65.5% of the project area.
Gothic loam (Map Units 52 and 53) comprises approximately 311 acres of the Upper North Mesa,
Droste, Hidden Valley, and Seven Star Ranch parcels. This deep, well-drained soil formed on
valley fill side slopes and on alluvial fans on materials derived predominately from glacial till.
Typically, the surface layer is a dark brown loam about 12 inches thick and the subsoil is clay
about 22 inches thick. Permeability is slow and available water capacity is high. Runoff is
medium and the hazard of water erosion is less than for the previously described mapped units,
however it increases on steeper slopes. There are also small amounts (46 acres) of the AnvikSkylick-Slingting Soil (Map Unit 11) on the Droste and Seven Star Ranch II parcels. The three soils
that make up this map unit are Mollisols that are deep and well drained and are derived from
colluvium and alluvium from sandstone, basalt, or material of mixed mineralogy. The surface
layer is typically loam with a clay-loam subsurface layer. Permeability is moderate to slow, runoff
is rapid and the hazard of water erosion is moderate or severe on the steeper slopes.
The Kobar silty clay loam (Map Units 71 and 72) dominates the lower elevations of the Cozy
Point, Cozy Point South, and the eastern portion of the Aspen Mass parcels. In addition, this soil
occurs on the Droste and Seven Star parcels. Overall, this soil comprises 12.5% of all the soils
present. The Kobar silty clay loam is a deep, well-drained soil present on alluvial fans and
terraces which formed in alluvium derived from Mancos shale. Both the surface layer and
subsurface layer are silt clay loams which are calcareous throughout. Water permeability is slow
and available water capacity is high, runoff is medium, and the hazard of water erosion is
moderate. This soil type has typically been used for irrigated hay meadows over the project area.
Fluvaquent Soils (Map Unit 42), a wetland soil occurs along Brush Creek in the Seven Star II,
Droste, and Cozy Point parcels. This mapping unit consists of deep, somewhat poorly drained,
nearly level soils on floodplains and alluvial valley floors. These soils are reported to be stratified
and vary widely in texture and in depth.
The Burlingame Ranch, Deer Hill, Annie Mitchell, Airport Bluff, and the eastern part of the Aspen
Mass parcels are dominated by the Uracca Moist-Mergel Soil Association (Map Units 107, 108,
and 110). These deep, well drained soils formed in alluvium derived from mixed igneous and
metamorphic materials or in glacial outwash. The surface layer is typically a cobbly sandy loam
or cobbly loam and the surface is covered with boulders, stones, cobbles and gravels. Large
stones and boulders can also be present just below the soil surface. Permeability is moderate to
moderately rapid, runoff is slow and the hazard of water erosion is slight. Finally, there are minor
amounts of the Morval loam (Map Unit 85) in the southeast corner of the Deer Hill parcel and the
Jerry-Millerlake loam (Map Unit 66) on the north end of Airport Bluff parcel. These soils comprise
less than one-half acre of the project area.

Table 27. Soil Associations within the Project Area
Soil Name

Map Unit

Acres

Dollard-Rock outcrop-shale complex

29, 30

1,409.5

54.7%

Kobar silty clay loam

71, 72

321.3

12.5%

Gothic loam

52, 53

311.2

12.1%

104, 105

277.2

10.8%

107, 108, 110

167.6

6.5%

Torriorthents-Rock outcrop complex
Uracca moist-Mergel
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Percent

Table 27. Soil Associations within the Project Area
Soil Name

Map Unit

Acres

Percent

Anvik-Skylick-Sligting

11

45.8

1.8%

Fluvaquents

42

37.4

1.5%

Water

120

5.4

0.2%

Morval loam

85

0.4

<0.1%

Jerry-Millerlake loam

66

<0.1

<0.1%

2,575.9

100.0%

TOTAL

5.2 Disturbed Sites
The disturbed sites within the project
area can be grouped into two dominant
soils types, soils derived from Mancos
shale (predominately soil map units 30,
72, and 104), and soils derived in
rocky glacial drift (predominately soil
map unit 108). Most of the disturbed
sites lack topsoil; either it had been
mechanically removed or had eroded
off. Soils derived from Mancos shale
were commonly shallow to bedrock,
less than about 10 inches, clay-rich and
contained weathered shale fragments.
Soils derived in glacial drift were deep,
very rocky and generally sandy.
Photo 26. Disturbed utility line, Burlingame West parcel.

5.2.1 Soil Sampling Methods
All disturbed areas exhibiting low vegetative cover were visited by Mr. David Buscher, a
professional certified soil scientist, who described the nature and extent of the disturbances and
sampled the soils for nutrients and organic matter content. A total of 17 disturbed areas were
visited and soil samples were collected from 13 of these sites (Figure 22). In addition, one sample
was collected from the “Ice age Peat” topsoil stockpile, located at the Snowmass Village Rodeo
Grounds, and one sample was collected from a reference area of shale barrens on the Droste
parcel.
All samples were a composite of at least five subsamples and were either collected from the upper
6 inches, upper 12 inches or upper 20 inches. Details of the sample depth are listed in Table 28
below. Samples were submitted to Colorado Analytical Laboratory in Brighton, Colorado, and
tested for soil parameters that affect plant growth. Several samples consisting of soils derived from
Mancos shale were also analyzed for sodium adsorption ratio (SAR), since soils derived from deep
marine sediments, such as shale, commonly have high SAR, which is detrimental to plant growth.
Soil amendment recommendations were provided by Mr. Buscher and Dr. Ed Redente, a
reclamation specialist and retired Colorado State University ecology professor. Recommendations
were based on the physical and chemical characteristics of the soils and on the desired postreclamation plant community.
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5.2.2 Soil Sampling Results
The disturbed sites visited and the samples collected are summarized in Table 28. Figure 22
shows the locations of the disturbances, and laboratory results are in Appendix G.
Soils in disturbed sites that were derived from Mancos shale are generally black, clay-rich, have
low SAR, are non-saline, are neutral to moderately alkaline (pH 6.9 to 8.3), generally have low
nitrate-nitrogen, phosphorus and sulfur levels, and have a moderate amount of organic matter.
Soils in disturbed sites that were derived in glacial drift are sandy and very rocky with a high
content of cobbles and stones, are nonsaline, slightly- to moderately-alkaline
(pH 7.7 to 8.2), generally have low
nitrate-nitrogen, phosphorus and sulfur
levels, and have a moderate amount of
organic matter.
The shale barren reference area on the
Droste parcel had several inches of
topsoil (up to seven inches thick) over
weathered shale and had a moderately
dense cover of shrubs, whereas the
disturbed Droste ridge site had no
topsoil and very sparse vegetative
cover (Photo 26). The reference area,
however, also had some small areas
lacking topsoil with little vegetative
cover.

Photo 27. Disturbed shale barren, Droste parcel.

The “Ice Age Peat” topsoil that is available for reclamation is an organic-rich soil that contains peat
and is from a local source. This soil is non-saline, slightly alkaline (pH 7.4), has high nitratenitrogen and sulfur levels, but low phosphorous levels. This soil is high-quality topsoil and is
suitable material to be used as topsoil on disturbed sites.

5.2.3 Reclamation Recommendations
Soil amendment and vegetation recommendations for the disturbed sites are summarized in Table
29. Please note, there is an abandoned irrigation ditch on the north end of the Cozy Point parcel.
This ditch contains many piles of rocks and debris and would require significant earthwork to
reclaim; therefore no soil samples were taken from this area.
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Table 28. Summary of Disturbed Sites and Soil Samples
Sample ID

General Location

Nature of Disturbance and Composition

Sample
Depth (in.)

Ownership – Pitkin County
1. Droste
Irrigation Ponds
2. Droste
Pasture
3. Droste Ridge
Shale

South of Brush Creek Road

Ponds constructed of clay-rich material derived from shale, has poor vegetative cover.

0-20

Grass field adjacent to Droste
Ponds
Eroded land along Rim Trail

0-6

4. Droste Ridge
Reference

Ridge south of Rim Trail.

5. Mills Road
“Fishing Access”
6. Cozy Pt. S. –
Electric Pipeline

Old road southeast of Highway
82 and Brush Creek Road.
Pipeline corridor west of
Highway 82 and south of Brush
Creek Road.

Grass field with some areas of sparse vegetation cover, likely due to ground
squirrel/prairie dog activity. Soil is clay-rich and was derived from shale.
Barren shale badland with sparse vegetation cover, probably historical disturbance
followed by removal of topsoil by wind erosion. Three to five inches of clay-rich soil
with many shale fragments over shale bedrock.
Reference location of shale badland with a more dense vegetation cover and has up to
seven inches of brown loamy topsoil over either clay-rich soil with many shale
fragments or over shale bedrock.
Old road that is cut into steep escarpment of glacial terrace. Soil very rocky derived in
glacial drift.
Buried electric pipeline on north facing hillslope composed of shale. Some erosion on
upper 1/3 portion, which has convex slope, and has shallow, clay-rich soil with
weathered shale fragments. Lower 2/3 portion has deeper soil and no erosion.

0 to shale
bedrock (3
to 5” deep)
0 to shale
bedrock (4
to 7” deep)
0-6
0-12

Ownership – Town of Snowmass Village
7. Upper N.
Mesa Aquatic
8. Upper N.
Mesa

Horse Ranch Development,
north of Maverick Circle.
Horse Ranch Development,
north of the end of Horse Ranch
Dr.

Disturbance from construction of water detention pond, soil clay-rich with many shale
fragments.
Disturbance from construction of water drain (?). Soil is clay-rich, with a 0.5 inch thick
hard surface crust.

0-6

Grass field with areas of sparse vegetation, soil is clay-rich with weathered shale
fragments.

0-6

Grass field with areas of sparse vegetation, appears topsoil has eroded off, soil is very
sandy and gravelly and was derived in glacial drift.

0-6

Buried gas pipeline on very steep, north facing escarpment of glacial terrace. Soil is
loamy and very rocky, no topsoil. Shrubs are beginning to colonize area.

0-6

Old road cut into glacial terrace escarpment. Soil is sandy loam and very rocky.

0-6

0-6

Ownership – City of Aspen
9. Aspen Mass
Field
10. Aspen Mass
Field-2
11. Aspen Mass
Pipeline
12. Aspen Mass
Road

Grass field east of Highway 82
and south of Smith Hill Way
(south portion of field).
Grass field east of Highway 82
and south of Smith Hill Way
(north portion of field).
Pipeline corridor east of
Highway 82 and south of Smith
Hill Way.
Old road east of Highway 2 and
south of Smith Hill Way.
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Table 28. Summary of Disturbed Sites and Soil Samples
General Location

13. Cozy Pt.
Field

Grass field west of Highway 82
at the north end of the
properties.
Cable line corridor southwest of
airport.
Ditch west of Highway 82 at the
north end of the properties.

Grass field with areas of sparse vegetation, shallow clay-rich soil with weathered shale
fragments.
Buried cable line on steep, north facing glacial terraces escarpment. Soil sandy and
very rocky, no topsoil.
Abandoned irrigation ditch with many large rocky piles in the ditch

0-12

Topsoil stockpile at rodeo
grounds

Organic-rich topsoil.

0-12

14. Burlingame
West Cableline
Not sampled

Nature of Disturbance and Composition

Sample
Depth (in.)
0-6

Sample ID

NA

Miscellaneous
15. Peat Topsoil

Table 29. Soil Amendment Recommendations for Disturbed Sites
Sample ID

Soil Amendment Recommendations

1. Droste Ponds

Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil then apply 200 lbs/acre P205 fertilizer*

2. Droste Pasture

Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil to areas of sparse vegetation then apply 200 lbs/acre P205
fertilizer.
Apply 6 inches of organic-rich topsoil on surface, apply 200 lbs/acre P205
fertilizer, apply tackifier to minimize erosion
If the road prism is to be maintain but road will be closed, apply and
incorporate 2500 lbs/acre of organic-rich topsoil into upper several inches of
soil then apply 100 lbs/acre P205 fertilizer
Till, then apply and incorporate 2,500 lbs/acre of organic-rich topsoil into the
upper several inches, then apply 200 lbs/acre P205 fertilizer; apply tackifier
such as Startak 600 by Chemstar in accordance with manufacturer’s
specifications

3. Droste Ridge
Shale
5. Mills Road
“Fishing Access”
6. Cozy Pt. S. –
Electric Pipeline

Landform & Vegetation Recommendations
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Regrade ponds into a more wildlife friendly habitat.
Line ponds to retain water. Apply native seed mix
appropriate to site. Plant with native herbaceous
and shrubby plants.
Reclaim area to native sagebrush shrubland.
Seed with native seed mix appropriate for site.
Consider the use of erosion control blankets.
Apply native seed mix.
Plant with native Gambel oak and Serviceberry
shrubs. Use of temporarily irrigation and a
mycorrhizal dip for shrubs is strongly encouraged.
Competition from existing agricultural grasses may
be an issue for shrub survival.

Table 29. Soil Amendment Recommendations for Disturbed Sites
Sample ID

Soil Amendment Recommendations

7. Upper N. Mesa
Aquatic
8. Upper N. Mesa

Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil then apply 200 lbs/acre P205 fertilizer
Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil then apply 200 lbs/acre P205 fertilizer
Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil to areas of sparse vegetation then apply 100 lbs/acre P205
fertilizer
Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil to areas of sparse vegetation then apply 100 lbs/acre P205
fertilizer

9. Aspen Mass
Field
10. Aspen Mass
Field-2
11. Aspen Mass
Pipeline
12. Aspen Mass
Road
13. Cozy Pt. Field
14 Burlingame
West Cableline

Landform & Vegetation Recommendations

Very steep slope, shrubs are reestablishing site, any additional disturbance of
site will accelerate erosion.
If the road prism is to be maintain but road will be closed, apply and
incorporate 2500 lbs/acre of organic-rich topsoil into upper several inches of
soil then apply 100 lbs/acre P205 fertilizer
Apply and incorporate 2500 lbs/acre of organic-rich topsoil into upper several
inches of soil to areas of sparse vegetation then apply 200 lbs/acre P205
fertilizer
Apply 100 lbs/acre P205 fertilizer, avoid any additional disturbance

Apply a native seed mix.
Apply a native seed mix.
Reclaim area to native sagebrush shrubland.
Reclaim area to native sagebrush shrubland.

Apply a native seed mix.
Apply a native seed mix.
Reclaim area to native sagebrush shrubland.
Plant with native Gambel oak and serviceberry
shrubs. Use of temporarily irrigation and a
mycorrhizal dip for shrubs is strongly encouraged.
Competition from existing agricultural grasses may
be an issue for shrub survival.

* Phosphorus is the nutrient that most often stimulates excessive growth of aquatic plants, leading to a variety of problems known collectively as
eutrophication. Avoid applying phosphorus fertilizer in areas where it could potentially leach or runoff from the soil into the aquatic habitats. Control of
noxious weeds is also recommended for all disturbed sites.
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6.0 Historical Resources
6.1 Background
The first settlers came to the Roaring Fork Valley in 1879 in search of silver. Almost all of them
arrived from Leadville, Colorado, via Independence Pass. The largest silver nugget in the world,
weighing over one ton, was found in Smuggler Mine on Aspen Mountain in 1894. After Aspen's
mining economy started to decline in the late 1800's, farmers and ranchers who had been
supporting the miners became economically prominent and a small-scale mixed farm and ranch
economy developed. Between 1900 and 1950, families grazed their cattle on USFS land during
the summer, and used their farmland to produce hay, potatoes, grain and vegetables (Gilbert,
1992). The parcels of land included in this study exemplify the rich farming and ranching history
of the Roaring Fork Valley.
There were several ways in which the first settlers obtained land from the Federal Government.
These included direct cash sales, the Homestead Act, the Stock Raising Homestead Act, and the
Desert Lands Act. In addition, the federal government gave sections of land to the state of
Colorado to generate revenue for schools.







1820 - Cash Sale. An entry that covered public lands for which the individual paid cash
or its equivalent.
1862 - Original Homestead Act. Allowed settlement of public lands and required only
residence and improvement and cultivation of the land. Any person, a citizen or person
intending to become a citizen, 21 years of age or older, and the head of a household
could make application. With five years residence and improvements/cultivation, only a
$15.00 fee was required to get 160 acres. Repealed in 1976.
1882 - State Grant. Federal government gave land to the states to generate revenue for
schools.
1877 - Desert Land Act. Permitted disposal of 640-acre tracts of arid public lands at $1.25
per acre to homesteaders if they proved reclamation of the land by irrigation.
1916 - Stock Raising Homestead Act. The intent was to allow ranchers to privatize lands
deemed to be of no value except for livestock grazing and the growing of forage for cattle.
The Stock Raising Homestead Act originally allocated 640 acres of public land per
household. The act required land owners to make necessary range maintenance
improvements.

6.2 Settlement & Previous Land Use
The original land patent maps of the project area show land ownership in a much different
configuration than today (Figure 23). In fact, over 30 different land patents were issued for the
project area (Table 30). The first transfer of land ownership from the federal government occurred
in 1882, in which the northern portion of the Cozy Point parcel in Section 16 was granted to the
state of Colorado for school revenue. The earliest land purchases were in 1890 through cash
sales. For example, Jotham M. (Jote) Smith purchased land within the Cozy Point Ranch and
William M. Lemond purchased land along Brush Creek on the Droste and Seven Star Parcels.
True A. Smith, Jote Smith's son, purchased land north of his father's land in 1892 and William
Lemond later expanded his ranch to the south through the Homestead Act in 1899. Just up valley
from William Lemond's ranch was land homesteaded by Charles Ellithorpe, on the Seven Star
Ranch I and II parcels. Miles Carroll homesteaded near there on the Upper North Mesa parcel in
1895. In 1897, Alexander Cruikshank homesteaded lands where Aspen Mass and Mills parcels
now lie, and he purchased a small ranch along Brush Creek on the Cozy Point South parcel in
1889. Annie Mitchell first homesteaded lands on the Annie Mitchell and Deer Hill parcels in
1896, and in 1889 Mary Dunn homesteaded land where Airport Bluff parcel and the airport are
now located. Finally, George and Florence Hatch homesteaded much of the land on the Upper
North Mesa parcel through stock raising in the late 1930's.
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Table 30. Land Patent Details for Project Area
Patent or
Accession No.
NA
1159

Year

Last Name

First Name

Open Space Parcel

1882
1890

Colorado
Smith

State
Jotham M

1890
1892
1894
1895
1895

Lemond
Smith
Roberts
Rex
Ellithorpe

William M
True A.
Hugh T
Augustus H
Charles H

Cozy Point
Cozy Point, Cozy Point
South, Aspen Mass
Droste/Seven Star
Cozy Point
Hidden Valley
Cozy Point
Seven Star Ranch I & II

1895

Carrol

Miles

Upper North Mesa

314

1896

Mitchell

Annie L

351

1897

Cruikshank

Alexander
(Heirs of)

Annie Mitchell, Deer
Hill
Aspen Mass & Mills

1889
1889
1899

Cruikshank
Dunn
Lemond

Alexander
Mary
William M

Cozy Point South
Airport Bluff
Droste

50
135
422

1903

Carroll

Upper North Mesa

568

1907
1909

Smith
Kauble

Samuel H
(Heirs of)
True A.
John A

Cozy Point
Seven Star Ranch I

93
Acc#73579

1914
1916

Roberts
Roberts

Robert F
Arthur B

Hidden Valley
Hidden Valley

1921
1923

Roberts
Wack

Arthur B
William H

Hidden Valley
Burlingame West

Acc#831200
Acc#898389

1923
1937
1939
1939
1939

Wiese
Borough
Spencer
Gavin
Hatch

Cozy Point South
Upper North Mesa
Seven Star II
Seven Star II
Upper North Mesa

Acc# 920617
Acc#1090083
Acc#1102854
Acc#1104399
Acc#1104688

1940
1951
1953

Christopher
Carrell
Burlingame

Charles H
Lloyd
John F
Charles H
Florence,
George E
Harold M
Kenneth
Robert M

Cash Sale
Cash Sale
Cash Sale
Cash Sale
Original
Homestead Act
Original
Homestead Act
Original
Homestead Act
Stock Raising HA
Original
Homestead Act
Cash Sale
Cash Sale
Original
Homestead Act
Original
Homestead Act
Desert Land Act
Original
Homestead Act
Cash Sale
Original
Homestead Act
Cash Sale
Original
Homestead Act
Cash Sale
Stock Raising HA
Stock Raising HA
Stock Raising HA
Stock Raising HA

Acc#1109789
Acc#1133062
Acc#1139567

Stock Raising HA
Cash Sale
Cash Sale

1954

Roberts

Art

Droste
Hidden Valley
Burlingame West, Deer
Hill
Droste

Acc#1146854

1954

Tuttle

J Burton

Upper North Mesa

Acc#1146860

NA: Sale-Title 32
Chapter 7
NA: Sale-Title 32
Chapter 7
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139
561
666
564
306

369

2495
6304

Authority
State Grant
Cash Sale

Each one of these pioneers has a unique and interesting history; however, many of them are
difficult to trace through time and we know little about them. Below is a brief history of some of
the prominent ranching families.
Jotham and True A. Smith
Jotham Smith and his son True A. Smith were prominent ranchers where the Cozy Point Ranch
stands today. True was born in Colorado in 1864. His father, Jotham was born in Maine and his
mother was born in Iowa. According to the Rocky Mountain Sun (Oct. 3, 1885):
"The largest ranch, and perhaps the most profitable, is that of Jote Smith, at the mouth of the
[Brush] Creek. Mr. Smith purchased this ranch in 1883, of several parties, and has over 300
acres of land. He has this year 90 acres of oats, of heavy yield, part of which will go 60
bushels to the acres. He will have between 3,500 and 4,000 bushes of oats from this field.
This crop is worth $6,000 at least. He has a fine garden and has set out a number of fruit
trees, some of which are doing well."
On June 15, 1892, True married the daughter of another prominent ranching family along Woody
Creek, the Bourgs who were from France. Together, True and Nettie lived on the ranch, referred
to as Rathbone or Watson which were two nearby stations along the Midland Railroad.
However, their marriage wasn't always picture perfect. True's wife Nettie was badly injured one
year out on the farm when True accidently nailed her with a pitchfork. The Aspen Tribune
(August 3, 1898) describes it this way:
"Mrs. True Smith of Watson is in the city for surgical treatment…Mrs. Smith received a
wound from a pitchfork in a most unexpected and lamentable way. She was watching her
husband at work in a field, he being on top of a haystack. After a time she sat down…to
rest. Mr. Smith, busy with his work, noted her disappearance and supposed she had gone to
the house. When it came time to quit he carelessly tossed his pitchfork to the ground…a
sharp cry from his wife warned him, however, that…the fork had struck her, one prong
going through the flexor muscles of her leg below the knee…”
True and Nettie had at least four children, the first being born in 1900. According to the Aspen
Daily Times (January 28, 1900), "True A. Smith of Brush Creek near Rathbone Station on the
Midland Railroad, is the father of a 9 pound boy, born Saturday morning. True calls him a hay
bailer."
True also bred horses and was a member of the Roaring Fork Percheron Horse Breeding
association. An advertisement in the Aspen Daily Times (April 3, 1906) read: “Wanted at once. A
first class horseman to handle the Percheron stallion ‘Boston' for the season 1906. None but a
sober, competent man need apply. See True A. Smith, Rathbone. "
By 1930, True had sold the ranch and was living in Aspen with his wife, brother-in-law and two of
his adult daughters. Both True and Nettie are buried in the Aspen Cemetery. True died in 1939
and Nettie passed away in 1956.
Alexander Cruikshank
Mr. Alexander Cruikshank was another pioneer of the Brush Creek Valley. The Cruikshank Ranch
was located just south and east of the Smith Ranch. Mr. Cruikshank came here with his family in
1881. He was a carpenter by trade, but also had several valuable mining properties on Aspen
Mountain. Unfortunately, Mr. Cruikshank died in 1886 at the age of 65 in a terrible accident.
According to the Rocky Mountain Sun (Oct. 2, 1886):
"It seems that about a quarter of a mile up Brush Creek from Mr. Cruikshank’s ranch, the
horses the old gentleman was driving became frightened at a dead mule by the side of the
road. They ran up the side of the hill, the wagon tipping over, and becoming uncoupled.
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He was pitched forward, and dragged some 20 rods. The horses ran up the creek two miles
to Burke Brothers...Mr. Cruikshank's hired man was helping here, saw the horses, surmised
trouble and he and Brandis went down the creek and found the body from which life was
extinct"
In 1889, one of Mr. Cruikshank's daughters, Emma Foster, married Lee Sherwood and they lived
on the ranch for a little over a decade. In 1902, "the country home known to all railroaders as
Cozy Point,” was sold to Mr. Weise due to the ill health of Emma Foster.
Another one of Mr. Cruikshank's daughters, Lottie, was a famous opera singer with the Chicago
Ideal Opera Company. Lottie Cruikshank originally married Mr. John Wutsum, a mining operator
of the Mother Shipton mine. However, in 1884 at the age of 42, Mr. Wutsum died in a terrible
storm up at the mine on Aspen Mountain. According to the Rocky Mountain Sun (July 5, 1884),
Mr. Wutsum was killed when "a large tree fell and crushed him to the earth". He left behind his
wife Lottie and one child. Lottie continued her career as an opera singer and travelled around the
country. On a trip back to Aspen in the late 1880's Lottie met Judge Joshua Deane and the two
were married. Unfortunately, their son died at the age of 38 in a mining accident, and their
daughter in-law and grandson moved to Chicago. The Deane's grandson, Had Deane, however
continued to visit his grandparents during the summers. When Had grew up he moved back to
Aspen with his wife Lou Deane and together they purchased and developed a ranch on Maroon
Creek and called it the T-Lazy Seven Ranch, which is a western ranch guesthouse to this day. Lou
Deane is featured in the book, "The Story of Aspen" by M.E. Hayes.
The Name of Cozy Point
According to the United States
Geologic Survey 7.5’ Quadrangle Map,
the name Cozy Point refers to the top
of the steep shale bluff just west of
Hwy 82 on the Droste Property. But
how did this shale bluff get its name?
The answer is revealed by a quote from
Ellamae Huffine Phillips in the book
“Aspen The Quiet Years” (Daily and
Guenin 1994, p. 387).
"A long time ago, down by Shale
Bluffs, there used to be a tunnel.
That was the railroad. The
Midland was running and the Rio
Grande was running, too. I have Photo 28. Shale bluffs of Cozy Point. The rairlroad tunnel
to tell you why they call it the used to be where the elevated highway is now.
Cozy Point. There was a tunnel along that shale. The boys would get their girlfriends and
buggies - we didn't have anything but wagons. If you had a car, you were rich. So, they
would get together and a bunch of them would go in that tunnel and smooch. They would
drive their buggies in. That is how it got the name Cozy Point. Trains didn't run at night.”
Carroll Family
The Carroll family has a long history in the Brush Creek Valley and most of what is now the
Snowmass Golf Course was originally part of the Carroll Ranch. Also, portions of the Upper
North Mesa parcel were once part of the Carroll Ranch. According to Andersen (2011), Miles
Carroll was born in 1848 in Ireland. At 16, he came to the U.S. where he "farmed for wages on
Long Island, quarried stone in Pennsylvania, dug soft coal near Pittsburgh, worked on a tunnel for
the Baltimore and Ohio Railroad, quarried gray marble and mined coal in Illinois." In 1878, Miles
Carroll moved to Colorado and worked the railroad and in the mines in Leadville. In 1882, he
came over Independence Pass and located his ranch of 500 acres in Brush Creek (Anderson,
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2011). Miles’ first wife Maria died in 1890 and is buried in the Aspen Cemetery. They had one
daughter named Mary Carroll. Miles then remarried a woman named Margaret, who was one
year older than her step-daughter. Miles Carroll was the owner of “considerable mining property
at Pearl Pass and in Lincoln Gulch and he also owned considerable city property.” (Aspen Daily
Times, 10/19/1907).
Together Miles and Margaret had nine children. One of the boys, Miles Larken Carroll (18851943) married a neighbor girl, Katherine McKenzie (1884-1978) of Wildcat Ranch area and they
had two children Kenneth and Mildred (Millie). In 1951 Kenneth sic. Carrell purchased a small
portion of land along the East Fork of Brush Creek, a portion of which is now part of the Hidden
Valley Parcel. Millie, like her mother, married a neighbor boy, Elmer Roberts, whose family had
homesteaded in Brush Creek at about the time of the McKenzie’s and Carroll’s. As a boy, Elmer
was hired by Millie’s brother, Kenneth, as a ranch hand (Andersen, 2011).
Life in the original Miles Carroll household was difficult at times. In October of 1894, an engine
spark from a threshing machine set fire to haystacks and grain, consuming the engine and
everything around it. It was by "energetic work" of a bucket brigade that the nearby barn
containing 2,000 bushels of grain was saved (Aspen Daily Times, Oct. 25, 1894). However,
overall, the ranch was very productive.
“Above the Burke farm Miles and Sam Carroll have two ranches equally as good as that of
the Burke’s. They have cut about 35 acres of oats that will give them 1,500 bushels, and 25
tons of hay. They have 7 acres in potatoes. This crop is worth $3,000. They also have 22
head of cattle.” (Rocky Mountain Sun Oct 3. 1885)
At another time, the entire Carroll home was destroyed by fire. "The fire brings a total and
complete loss on Mr. Carroll. He has a large family to support and a wife who is recovering from
a recent illness. His house, it is said, was not insured at all....The people here regret Mr. and Mrs.
Carroll's misfortune. The family has been separated temporarily and the children are being kept
in various households for the present." (Aspen Daily Times Feb. 8, 1903)
The Carroll home was a loss and a new home was built by the Sinclairs, which endured through
the early development years of Snowmass and eventually housed the Moebius family, who
represented the next wave of Snowmass pioneers (Andersen, 2011).
Miles Carroll (Sr.) passed away unexpectedly in his home from pneumonia in October of 1907
(Aspen Weekly Times Oct. 19, 1907).
Ellithorpe Family
Charles Ellithorpe homesteaded a portion of the Seven Star Ranch I and II parcels in 1894 and he
was instrumental in getting Brush Creek Road constructed.
"The road will start on the existing Brush Creek road at a point on Charles Ellithorpe's ranch,
thence down the left side of Brush Creek to the line between the Cruickshank and Smith
Ranches, thence along said line to the Midland railway. "
However, Charles Ellithorpe apparently was none too pleased with his compensation for the road,
which totally bisected his ranch. In 1896, Mr. Ellithorpe appeared before the Board of County
Commissioners to ask for money to build a fence along the road, but the board refused, saying
that Ellithorpe had signed a petition for the road and received money for the right of way.
Ellithorpe responded by saying that “if the county builds more roads in his farm it could have the
entire tract." (Aspen Weekly Times Nov. 16, 1895). Just a few years later in 1898, Ellithorpe had
an ad in the Aspen Daily Times to sell his ranch: "I will sell my ranch on Brush Creek, 160 acres,
40 acres under irrigation, Cheap for cash."
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Roberts Family
The Roberts family homesteaded most of the land where the Hidden Valley parcel is today as well
as much of the land to the south. Robert Roberts was born in Wisconsin in 1856 and travelled to
Leadville in the 1880's. He married his wife Anna Sanborn in 1885. Although Roberts ran a
sawmill in Leadville, he saw greater opportunities in Aspen and hauled the mill machinery over
Independence Pass in the spring of 1887, by sled. The Roberts party determined that it was easier
to move a heavy load across the Pass on packed snow than it was on wagons in the summer.
They even had to chain the sled rails in the winter to slow down the sled as it traveled down the
pass (Daily & Guenin, 1994). At the time of the 1910 census, Robert and Anna had six children
including a daughter named Florence. Florence grew up and later married George E. Hatch in
1922. The Hatches appeared to run a rather large livestock operation and acquired much of their
land, now the Upper North Mesa parcel, through the Homestead Stock Raising Act in 1939.
Robert Roberts died in 1947 and is buried at the Aspen Grove Cemetery. Another one of Robert
and Anna's children was Arthur Bernie Roberts. He worked on the ranch and at his father’s
sawmill until he became unhappy with home life and ran away. He got a job at a sawmill up the
Frying Pan Valley and survived with odd jobs. One year, he got diphtheria, and a Basalt woman
took him in and nursed him back to health (Andersen, 2011). Arthur Roberts later married Anita
Smade Sterner whose grandparents homesteaded in the upper Brush Creek Valley and whose
parents moved the family to lower Brush Creek in 1947 to what was originally the Christopher
ranch, near Brush Creek and Highway 82. In addition, Art Roberts used to own the land where
Ziegler Reservoir stands today. “Nearly a decade before the first chairlift ran up the Snowmass
slopes, the Wisconsin family (the Zieglers) the expansive property owned by sheepherder Art
Roberts and before the year was out made a deal for purchase”. (The Aspen Times, November 10,
2010).
Burke Family
Not much is known about the Burke Ranch which was homesteaded in 1894 and which used to
lie at what is now the intersection of Brush Creek and Highline Roads.
"The Burke brothers have 35 acres of oats that will yield 2,000 bushels, 10 acres of barley,
20 tons of hay, 12 acres of potatoes, 6 acres of turnips and half an acre of cabbage. The
crop is worth at least $5,000. They have besides about 60 head of horned stock." Rocky
Mountain Sun Oct 3. 1885).
Kauble Family
John A. Kauble homestead much of what is now known as the Seven Star Ranch in 1909. Kauble
was born in 1861 in the midwestern United States and apparently was a teamster. He married
May (1875-1914) and they had a daughter named Velma in 1898. Velma Kauble married W.P.
Bradley in 1916. Not much is known about his ranch, however apparently John Kauble was a
road overseer in 1898 and ran for Pitkin County sheriff in 1908. The name of Seven Star Ranch
came much later in the 20th century. According to Bruce Droste, the name Seven Star Ranch
came from seven business partners from Mexico who later developed the property. A search of
the Pitkin County Clerk and Assessor's Office revealed that a trade name for Seven Star Ranch was
recorded on February 16, 1982 (Book 422 Page 77). The names included Carlos Castillon, Casso
Raul III, Irving Hoine, Roman Lubetzky, Sioma Neiman, Louis Koutsoubos, Sam Hoine, and
Edward Brittingham.
Burlingame Family
Dr. Robert M. Burlingame purchased much of the land in and near the Burlingame West/Deer Hill
and the Burlingame West parcels in 1953. Dr. Burlingame was born August 24, 1895 in Aspen
and became the chief of surgery at St. Anthony’s Hospital in Denver. On May 3, 1929 he married
his wife, Virginia Ford Burlingame, and the two moved to Fairplay, They were instrumental in
establishing the first hospital in Fairplay. In the early 1950’s, they moved to Aspen, where they
ranched and were involved in community projects. In the 1960’s they retired and moved to
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Delta. Mr. Burlingame died in 1977 and Mrs. Burlingame died in 1989. Both are buried, along
with his parents, in the Brown Hill Cemetery in Wheat Ridge, Jefferson County, Colorado.
Annie Mitchell
On April 30, 1896 Annie L. Mitchell was issued a homestead patent to what is now known as the
Annie Mitchell parcel and surrounding area. This land was later purchased by Robert M.
Burlingame to be part of the Burlingame Ranch. Little information about Annie Mitchell is
available in the Pitkin County census records, birth and death certificates, and cemetery records.
However, there is a recorded marriage of an Anna Laura Mitchell to a William J. Bledsoe on
December 31, 1895. It remains unconfirmed if this is the same Annie Mitchell who homesteaded
the area, as a “Miss Annie Mitchell” was recorded in the social section of newspapers as late as
1898, which is three years after the supposed marriage. Historic newspapers additionally reveal a
court case of an Annie Mitchell versus Walter Mitchell on December 5, 1888 (Aspen Daily Times,
Dec. 5, 1888). Walter Mitchell was known to buy up properties for delinquent taxes and was
later to be thought to be murdered (Aspen Daily Times, Feb. 16, 1905). Walter Mitchell’s relation
to Annie Mitchell is not known.
William H. Wack
William Henry Wack (1892-1977) was issued a land patent to a large portion of the Burlingame
West parcel on March 7, 1923. William was born in Colorado in 1892 to a German father
(William Sr.) and an American mother (Ann or Agnes Busher of Canadian-French origin). William
Sr. was the Aspen fire chief and farmed land along Maroon Creek in the 1920’s. By 1930,
William H. had moved to Denver and worked for the Ford Motor Company (1930 federal census).
William H. is buried in the Aspen Cemetery along with both of his parents and his wife, Mabel O.
(Safe) Wack. William H. Wack had one sister, Gertrude Wack (1890-1958), who married John
Stapleton (1881-1947) on July 13, 1912. John Stapleton was one of the children of Timothy E.
Stapleton who homesteaded a ranch of 800 acres along Owl Creek. Sam’s Knob, a prominent
Snowmass landmark, is named after John’s nephew Sam Stapleton.
Mary Dunn
Mary Dunn purchased 160 acres of land where the Airport Bluff parcel now occurs on July 1,
1889. In 1892, a Mrs. Minnie Dunn married David W. Evans. Although Minnie was a common
nickname for Mary in the late 1800’s and early 1900’s, it is not known if Minnie and Mary were
the same person. Unfortunately Minnie Evans was struck with paralysis in 1907 (Aspen Democrat
June 21, 1907) which continued until her death in 1910. Her husband, David Evans, apparently
did not support her during her ill-health and was at one time arrested for spending too much time
in the red-light district (Aspen Democrat, March 11, 1909).

6.3 Historical Features
During field reconnaissance, 11 historic features were found within the project area that had not
been previously recorded by Pitkin County. These features are illustrated by Figure 23 and listed
in Table 31 below. Photographs of these resources are provided in Appendix G.

Table 31. Historic Features
ID

Type

Parcel Name

1

Picnic tables, wooden cook station

Upper North Mesa

2

Log cabin with wood stove, about 15’ x 20’

Upper North Mesa

3

Spring. Old rusty pipe 2-3 inches diameter.

Upper North Mesa

4

Old log building, spring, metal pipe, stock tank.

Upper North Mesa

5

Old farm equipment.

Seven Star Ranch
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Table 31. Historic Features
ID

Type

Parcel Name

6

Clay pigeon shooter.

Seven Star Ranch II

7

Picnic benches.

Seven Star Ranch II

8

Triangular-frame wood structure (~10 ft tall).

Cozy Point South*

9

Old farming/ranching equipment, concrete slabs.

Aspen Mass

10

Structure -old cabin.

Aspen Mass

11

Old plywood boards and 2x4’s from structure

Seven Star Ranch

*Located 100 feet east of property line

Features 1 and 2 include a historic log
structure as well as some old picnic
tables and a cook station. It appears
that the picnic tables and cook station
may be currently used by equestrians
in the area. The log structure is about
10 feet by 15 feet in size and is only a
few logs high. Features 3 and 4
include two developed springs and
another historic log structure, (also
only a few logs high) which is buried
in wetland vegetation. Old farming
equipment was located at locations 5
and 9, and another few old picnic
benches were found at location 7.
There is a triangular wood frame Photo 29. Historic Log Cabin, Upper North Mesa.
structure near the top of Cozy Point (8) that is lying on its side. What is believed to be an old
clay-pigeon shooter is located at location 6 and there is an old cabin which is still standing at
location 10. Finally, remnants of an unknown structure are located on the Seven Star parcel.

6.4 Sources
Several sources of information were used to determine the historical background of the project
area. These include:
1. BLM’s General Land Office Records Database. www.glorecords.blm.gov (for land patent
records)
2. Aspen Historical Society Archives:







Pitkin County Census Records from 1900, 1910, 1920, 1930.
Pitkin County Marriages 1882-1930.
Naturalization Records 1888-1908.
Aspen Cemetery Records
1884 Map of Pitkin County, Colorado
1952 Aerial Photography

3. Pitkin County Historical Newspapers. http://www.aspenhistorysociety.com/archives
access.html
4. Historical Aerial Photographs (1968) – USDA Farm Service Agency Aerial Photography
Field Office
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5. Manuscripts/Books:





Andersen, P. 2011. Unpublished manuscript. The Original Pioneers of Snowmass.
Daily, K.K. and G.T. Guenin. 1994. Aspen: The Quiet Years. Published by Red Ink
Inc., Aspen, Colorado.
Gilbert, Anne M. 1992. Rural People with Connections: Farm and Ranch Families in
the Roaring Fork Valley, Colorado. Master of Arts Thesis submitted to the Department
of History, University of Colorado Boulder.
Hayes, M.E. 1996. The Story of Aspen. The history of Aspen as told through the
stories of its people. Aspen Three Publishing, Aspen, CO.

6. Local Contacts:
Bruce Droste, Aspen, CO
Paul Andersen, Basalt, CO
Ann Larson, Town of Snowmass Village
7. Internet Sites:
Ancestry.com
FindaGrave.com

7.0 Threats & Management Actions
All open space parcel management should be adaptive. Managers should make management
decisions, implement these decisions, and then monitor the effects of the management actions and
adjust them accordingly based on the monitoring results. Land managers are tasked with the
difficult job of providing recreational opportunities while protecting resources. In the end, land
managers should look at their decisions in the context of Aldo Leopold’s land ethic (1966).
Leopold stated that all ethics so far evolved from a single premise: that the individual is a member
of a community of interdependent parts. He further suggested that the land ethic simply enlarges
the boundaries of the community to include soils, waters, plants, and animals, or collectively: the
land. The land ethic cannot prevent the alteration, management, and use of these ‘resources,’ but
it does affirm their right to continued existence, and, at least in spots, their continued existence in
a natural state (Leopold 1966). Leopold concludes that we
“Examine each question in terms of what is ethically and aesthetically right, as
well as what is economically expedient. A thing is right when it tends to preserve
the integrity, stability, and beauty of the biotic community. It is wrong when it
tends otherwise.”

7.1 General Recommendations:
1) Remove all fencing that is not absolutely necessary from all parcels. Old fence material
should be recycled or disposed of properly. Fences can present serious problems for
wildlife, and prior to construction of any fence, one must consider whether the fence will
separate wildlife from their accustomed water sources, food sources, fawning/calving
grounds, migration routes, or security cover. When animals attempt to jump fences, they
can easily catch a leg, becoming ensnared in the fence material and suffer injury or death.
In areas where fencing is necessary, a fence does not need to be more than 106 cm (42
inches) high, and the bottom wire or board should be no lower than 40.6 cm (16 inches).
Young deer and elk tend to go under, rather than over fences, thus the height of the lower
wire can be an impediment to movement. If a fence is constructed exclusively of post and
pole, Colorado Division of Parks and Wildlife (CPW) recommends a maximum of three
rails with a spacing of 40.6 cm between each rail. A post, pole and wire fence can have
three wires and a top rail, as long as the bottom wire is not less than 40.6 cm above the
ground surface and the rail does not exceed 106 cm. Rail and buck and pole fences are
not recommended. The County should work with the Colorado Department of
Transportation (CDOT) to make all right-of-way (ROW) fencing along Highway 82 at the
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Aspen Mass, Cozy Point and Deer Hill parcels impermeable to wildlife or wildlife friendly
(remove old sheep fence along the ROW). Fencing along Owl Creek Road at the Airport
Bluff and Burlingame Ranch West parcels also needs to be removed or made wildlife
friendly.
2) Conduct a mule deer movement study similar to that conducted by Green (2004) on elk.
No data exists on how mule deer move through or use the project area, specifically the
Cozy Point, Cozy Point South, Droste, Hidden Valley, Seven Star Ranch (I & II), and
Upper North Mesa parcels. Mule deer numbers have decreased significantly throughout
their range, and a better understanding of habitat use and movement corridors is
necessary prior to making management recommendations for this species.
3) Continue avian point count surveys in a repeatable manner to develop a more
comprehensive species list and the establishment of population trends based on species
detection rates. Surveys would not need to be conducted annually, but should be
conducted every 2-3 years, if possible, and not exceeding every 5 years. Continue TVES
and nocturnal mammal surveys every five years to develop a more comprehensive species
list for the parcels for use in the analysis of the success or failure of habitat management
projects.
4) Develop a comprehensive integrated weed management and monitoring plan for priority
noxious weed species within the project area. Any new data on locations of noxious
weed populations generated in this study should be integrated with existing data
resources.
5) Continue to monitor the baseline vegetation transects and establish new vegetation
monitoring protocols in any areas slated for vegetation manipulation. Vegetative cover
should be monitored every 3 to 5 years and species richness and the associated Floristic
Quality Index (FQI) should be monitored annually.
6) Prioritize and restore disturbed areas and wetland/riparian habitats rated Functional at
Risk. These areas and recommendations for restoration are detailed in Sections 4.3.2 and
5.2.3, and in Tables 22 and 29.
7) At all trailheads, provide an informative kiosk that details the importance of these
properties to wildlife and the social and economic values of preserving open space and
wildlife habitat.
8) Complete a thorough inventory of the silverleaf milkvetch (Astragalus argophyllus var.
martinii), a state critically imperiled species. The ideal time for the inventory is between
late May and mid-June when the species is in flower and/or fruit. Mancos shale outcrops
throughout the project area should be targeted for the inventory. It is also recommended
that no trails be constructed or expanded in Mancos shale outcrops prior to the inventory.
Trails should be designed to minimize and avoid impacts to this rare plant.
9) Only allow trails close to or within existing impacted areas to minimize habitat
fragmentation and loss which can have negative effects on breeding bird densities, species
richness and diversity. Numerous studies support this recommendation. For example,
Dobkin 1994 found that the fragmentation of large, contiguous habitats into smaller,
isolated patches results in an increase in nest predation and a reduction in nesting success
near forest edges. The most common avian and mammalian nest predators (e.g., the
American crow, raccoon [Procyon lotor], and domestic cat [Felis domesticus]) occur in
higher densities around forest edges than in areas that are not fragmented (Bider, 1968;
Fahrig, 2003). In addition to the increased risk of predation, nest parasitism by brownheaded cowbirds increases with fragmentation and the associated increase in forest edge
(Robinson, 1999; Stabb and Morrison, 1999). Several of the Neotropical species of
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concern which build open cup nests on or near the ground within the project area are
susceptible to the population impacts produced by increased predation and parasitism.
These species also generally produce a single brood of approximately four, thus natural
reproductive potential is limited. When combined with habitat destruction in winter
ranges, the halting of potential population declines, regardless of the source of the
fragmentation, is of utmost management concern. Additionally, most of these habitat
obligates are vulnerable to competition with habitat generalists along edges. The increase
in competition may extend several hundred meters into otherwise undisturbed habitat.
However, small patch size and isolation of habitat patches are not invariably linked with
reduced abundance or fitness (Walters, 1998). For example, some habitat naturally occurs
in small patches, yet the species that use these patches are thriving. This illustrates that
the adverse effects of fragmentation are not solely the result of patch size and isolation
(distance between patches and habitat types between patches), but also the contrast
between edge type (Walters, 1998), unnatural edge types (abrupt), and the avoidance of
habitats impacted by human activity (Walters, 1998). Fahrig (2003) cautioned against
generalizing the effects of fragmentation on species diversity without first identifying the
components of habitat loss and the breaking apart of habitat into smaller patches.
Furthermore, Fahrig (2003) suggests that the term “habitat fragmentation” be limited to
instances referring to the breaking apart of habitat and not to habitat loss. The importance
of avoiding the generalization of these two processes is demonstrated by the empirical
evidence that suggests large negative effects on biodiversity resulting from habitat loss,
while the effects of breaking apart of habitat are somewhat weaker, whether negative or
positive (Fahrig, 2003). If trails must fragment large contiguous blocks of habitat, then
factors such as edge type should be considered in the trail design.
10) Large areas of terrestrial habitat surrounding wetlands are critical for maintaining
biodiversity (Semlitsch and Bodie 2003). In addition, such buffers are needed to reduce
the introduction of pathogens or environmental contaminants into these locations. To
protect wetlands and the amphibian/reptiles which breed in them, new trails should not
be allowed within a minimum of 100 meters (Semlitsch and Bodie 2003) of annual and
perennial wetlands and aquatic habitats.
11) Complete a thorough inventory of trails on the Town of Snowmass Village open space
parcels: Upper North Mesa and Hidden Valley. Determine which of these trails are
currently used by equestrians, hikers, and mountain bikers, and which trails to integrate
into future recreation management plans.
12) Introduce disturbance regimes to restore vegetation communities back to their historic
conditions by restoring plant health, vigor, and regeneration. For example, the mountain
shrub communities appear to be outside their historical condition of age class diversity,
variable shrub height, density of sprouting shoots, and species composition. Other areas
of the project site have aspen stands in decline. Finally, a few of the sagebrush shrublands
have extremely low species diversity due to past agricultural activities. The introduction
of disturbance regimes such as fire or mechanical treatments will encourage plant
sprouting and restoration, increase the resiliency of these communities to future climatic
changes, increase and/or maintain forage quantity and quality, and improve their
capability to meet the annual life requisites of native wildlife.
13) Animal/vehicle collisions (AVCs) are not common nor currently considered problematic
on Brush Creek Road (Wright 2011), but could become problematic in the future. Pitkin
County estimates the current daily traffic volume recorded over the last five years on
Brush Creek Road to be 7,999 vehicles. Data (Forman et al., 2003) suggest that at low
traffic volumes (<2,500 annual average daily traffic volume), the proportion of trafficrelated wildlife mortalities is generally low, as is the number of animals that may be
repelled by the road and traffic disturbance. When traffic volumes are at moderate levels
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(2,500-10,000) AVCs tend to be high and more animals are repelled from attempting to
cross roads (Forman et al., 2003). Over time as traffic volume increases on Brush Creek
Road, AVCs will increase and the functionality of the existing movement corridor will
decrease, eventually to the point of impacting wildlife populations. During the summer
months the need for a defined wildlife crossing area is not as critical as during the winter
months when guard rails, snow and ice can combine to make areas unsuitable for crossing
of roads. It is recommended that the County inventory Brush Creek Road to identify all
barriers to wildlife (guard rails, steep slopes with guard rails, etc.) that would exist yearround. From this information, determine where possible wildlife crossings could occur
that would be functional year-round. Monitoring deer and elk migration and movement
patterns during fall migration and during the winter will identify preferred crossing
locations, which are likely to occur in areas as shown in Figure 10.
14) Conduct fishery sampling in Brush Creek within the project area. Fishery sampling in
Brush Creek was conducted in 1993, but not within the project area. Species identified as
present were brook (Salvelinus fontinalis), brown (Salmo trutta) and rainbow
(Oncorhynchus mykiss) trout; browns and rainbows were the most common (Bakich,
2011). A secondary component of this study would be an investigation into the
macrobenthic invertebrate species assemblage of Brush Creek. Together, these two
components will provide managers with useful information on the health of Brush Creek
and help to formulate future management actions. Fishery and macroinvertebrate
sampling within the Roaring Fork River is not recommended because the CPW already
conducts sampling there. In addition, management of the small areas of the river included
within the Aspen Mass and Mills parcels is not practicable unless conducted as part of a
larger river management plan.
15) Establish seasonal closure dates to protect deer and elk during critical times of the year.
The seasonal closure shall be from December 1 through May 15th for the Droste, Cozy
Point South, Hidden Valley, Seven Star Ranch (I & II), and Upper North Mesa parcels.
These dates will allow for the fall migration and hunting to occur while protecting these
areas during the crucial winter months and through spring migration. In years when the
snowpack exceeds the average, the May 15th date may be extended to allow wildlife
unimpeded access to and across these parcels. No seasonal restrictions are recommended
for the remaining parcels since these are all located near existing human disturbances.
16) Brush Creek Trail shall remain open for recreational use year-round. To protect the
migration corridor and maintain its efficacy, daily use of the trail will be restricted to the
time period of 1000 to 1600 hours between April 1st and May 15th. In years when the
snowpack exceeds the average, the April 1st closure date and the May 15th opening date
may be postponed to reflect current environmental conditions.
17) The smaller parcels (Airport Bluff, Annie Mitchell, Aspen Mass, Burlingame Ranch West,
Burlingame Ranch/Deer Hill, Cozy Point, and Mills) by their very nature are at greater risk
to an alteration of the ecological community by outside forces than larger parcels because
they may not have the resiliency to withstand disturbance. The smaller the parcel, the
greater its edge:area ratio, and therefore outside forces (e.g. invasive plant species) have a
greater chance of impacting the ecological community. Because of this, habitat
modification will need to be looked at on a project specific basis with clearly defined
goals and acceptable losses. For example, if managers decided that they wanted to
prescribe controlled burns on all of Airport Bluff and Burlingame Ranch West to increase
available big game browse, they would have to be comfortable with the loss of this habitat
to shrub dependent ground nesting birds (e.g. Virginia’s warbler) in the short-term (10–20
years) but realizing that in the long-term the quality of the habitat for both big game and
ground nesting birds could be improved.
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18) Assess the historical resources found in this study for their cultural and educational value.
School children would benefit from visiting these sites to learn about local history and the
“pioneer lifestyle”. Additionally, a metal detector could be used to find buried artifacts in
the vicinity of some of these structures.

7.2 Parcel Specific Recommendations:
Droste /Hidden Valley/Seven Star Ranch II/Cozy Point South: These parcels are combined for the
ease of management of all three properties as they are all connected and management
recommendations for one can be effectively applied to the others.
Management
recommendations for these parcels are as follows:
1) Recreational trails have the potential to have negative impacts on the local ecology and
wildlife. Recreation has often been referred to as ‘non-consumptive’ because harvest of
wildlife is not involved (Gutzwiller and Cole, 2005). However, this labeling is not
accurate; significant disturbance from some non-hunting activities, including some that are
not wildlife dependent, can decrease wildlife reproduction and survival, causing these
actions to be consumptive in their effects (Gutzwiller and Cole, 2005). Disturbance from
direct contact with recreationists has been linked to such effects in wildlife as declines in
reproduction, survival, and vigor; higher predation rates; increased vigilance at the
expense of activities such as brooding of young and foraging; displacement from habitats
that are needed for important life-history activities; and alteration of food habits
(Gutzwiller and Cole, 2005). These parcels are all critical in allowing wildlife large open
areas in an otherwise developed landscape where life-history needs can be met.
Fragmentation of these properties, beyond that which is already present, would negatively
impact both wildlife and the vegetation occurring on these parcels. Gutzwiller and Cole
(2005) provide a general framework for assessing the nature and magnitude of recreational
disturbance and for avoiding or reducing such disturbance. The general framework for
managing recreational disturbance of wildlife includes a baseline assessment of biological
resources which could be impacted, management strategies (e.g. manipulation of habitat),
visitor education (including the dissemination and effective communication of why certain
rules/regulations are necessary for the protection of wildlife), activity restrictions and
zoning (i.e. seasonal timing limitations and the identification and protection of sensitive
resources), and the wildlife sensitive design of roads, trails and facilities.
Following Gutzwiller and Coles general framework, recreation trails should: 1) avoid
critical wildlife resources (i.e. elk migration corridors, contiguous Virginia’s warbler and
Brewer’s sparrow breeding habitat), 2) establish seasonal closures and timing limitations,
3) be a minimum of 100 meters from wetlands and aquatic habitats, 4) avoid impacting
rare plant species such as the silverleaf milkvetch, and 5) be designed in a way to be
ecologically sustainable.
2) No use of trails between 2000 hours and 0600 hours to minimize disturbance to wildlife
during the periods when they are most active. Also see General Recommendation 16 for
the Brush Creek parcel.
3)

Maintain the current dog ban on the Droste, Seven Star Ranch II, and Cozy Point South
parcels and on the 2011 Ridge Connector Trail on the Hidden Valley parcel. Initiate a
dog ban on new trails on these parcels. The continuation of this policy would put no
additional restrictions on the use of these parcels, and the addition of the dog ban on new
trails on Hidden Valley as well as the other parcels maintains the connected nature of
these parcels and would decrease negative impacts to wildlife. The Highline and Lowline
Trails, because of their location next to Highline Road, shall remain open year-round and
allow leashed dogs. The following supports the exclusion of dogs from the majority of
these parcels:
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Dogs can flush incubating birds from nests, leaving the eggs or young unattended
for extended periods of time (Yalden and Yalden, 1990).
Domestic dogs maintain the instinct to hunt and chase. At some time, stimuli will
trigger these instincts and the result is pursuit of wildlife by domestic dogs. When
domestic dogs attack prey, they seldom consume it. Rather, they leave the
impression that they were involved in vicious play and not in the attempt to
obtain food (Brickner, 2000). This pursuit of wildlife is identified as harassment
and is in violation of state law. Owners of dogs that harass wildlife are subject to
fines and prosecution.
The more contact there is between domestic animals and wild ones, the greater
the risk of new infections reaching rare species. Domestic dogs can potentially
introduce diseases (distemper, parvovirus, and rabies) and transport parasites into
wildlife habitats (Sime, 1999).
Banks and Bryant (2007) showed that humans walking alone without dogs did
induce some disturbance to birds, but it was much lower than when humans were
with dogs. Dog walking caused a 41% decrease in the number of birds detected
and a 35% reduction in species richness compared with control areas where dog
walking was banned. Fifty percent of ground nesting birds present at the control
site were absent from the area allowing dog walking. There was a 76% decrease
in birds within 10 m of the trail where dog walking was allowed versus the
control areas.
Lenth et al. (2006) reported that the presence of dogs along recreational trails
correlated with altered patterns of habitat utilization by wildlife. Mule deer
activity at least 100 m off-trail was significantly lower in proximity to trails in areas
that allow dogs. Small mammals had reduced use of habitat at least 50 m from
trails that allowed dogs. Prairie dog burrow density was lower within 25 m of
trails that allowed dogs.
Knight and Cole (2005) reported that withdrawal distance and elevated heart rates
of wildlife were greatest when recreationists were accompanied by dogs.
Reed and Merenlender (2008) showed that in areas without dogs there was a five
times greater incidence of native predators being present than in areas where dogs
are allowed.
Dogs can spread noxious weeds by having seeds attach to their fur or paws. The
addition of noxious weeds along trails often spreads off-trail and diminishes the
quality of the habitat.
Dogs can scare and hurt humans using trails. Not everyone using trails is happy
when they encounter dogs.
In some areas, up to 65% of people with dogs do not abide by leash laws.

4) Allow hunting on these parcels during the month of December to help wildlife managers
reach desired management population levels. The elk population in the GMU is over
population objective and has a low calf:cow ratio. The ratio hovers around the mid
30s:100 calf:cows, and should be around 48-52:100 for a healthy population. There is an
abundance of elk, but not many elk are in peak physical condition. Poor winter range
conditions, loss of winter range to development, and recreational pressures on wildlife
habitat likely are the leading factors influencing reproduction rates. To bring the herd in
line with the available habitat’s carrying capacity, more cows need to be harvested to
lower the population to a level where the habitat can support them at a sustainable level.
There are several ‘refuge’ areas in the immediate vicinity of these parcels where hunting is
not allowed. These ‘refuge’ areas make it difficult for the CPW to reach their harvest
objectives. Harvest is the most basic and important wildlife management tool;
additionally, hunting is another form of recreation which should be allowed on these
properties. Good habitat, native plant communities and diverse wildlife currently exist
and should be retained through thoughtful resource management. Other population
management tools (trapping, fertility inhibitors) are not feasible, not acceptable, or have
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limited effect. The following rules could serve as a starting point to control hunting and
access:







Applicants must hold a valid Colorado hunting license.
Applicants must have a Pitkin County hunting permit to hunt on these parcels.
Permits could be obtained by developing a hunting permit application process
that would be completed after the CPW draw results are presented. A nonrefundable application fee could be charged to cover administrative costs.
Notify successful hunters by phone and provide a hunter information packet by
mail. Notify unsuccessful applicants by email.
All successful hunters must attend a special workshop presented by the County
and CPW.
Work with the CPW to establish an appropriate number of permits (e.g., three
cow tags, two bull tags, etc.) and to establish a special hunt in December.

5) Much of the oak-dominated mountain shrub habitats have become decadent, resulting in
decreased recruitment. As a result, structural and species diversity has decreased when
compared to an earlier seral stage. These stands would benefit from prescribed burns or
mechanical modification. Burns would promote conditions supportive of the regrowth of
shrubs, forbs and grasses, providing direct benefits to wildlife. Mechanical (e.g. hydroaxe, mulcher, roller-chopper, chainsaw, or similar equipment) methods could likely be
used on slopes up to 30%. The manipulation of the vegetation to an earlier seral stage
will improve the suitability of these areas for avian species of concern as well as big game
species. Avian MIS or sensitive species that would benefit from the revitalization of the
shrub community include the orange-crowned warbler (Vermivora celata) and Virginia’s
warbler (Oreothlypis virginiae). Additionally, elk, mule deer, black bear, and other
vegetarian and/or omnivorous species would have access to forage of a higher quality and
quantity than is currently available.
The decision of where and when to complete the vegetation treatments in the mountain
shrubland should be made based on numerous factors including: critical wildlife and
plant resources, air quality, historic resources, invasive plants and noxious weeds, soils,
water resources, scenery, safety, etc. Specific details as to where such treatments should
take place need to be well-thought out and each area should be visited on the ground
prior to implementation. In addition, the application of local and/or native seeding must
be considered in areas where vegetation treatments result in poor natural regeneration
(e.g. a prescribed fire that burns too hotly), or where there is low species diversity to begin
with. A suggested seed mix follows in Table 32. Finally, noxious weed species should be
controlled prior to implementing any vegetation management treatment. Specific
recommendations to ensure resource protection during vegetation management treatments
and post-treatment monitoring are located in Appendix J.
6) Several aspen stands on the north side of the Droste and Seven Star Ranch II parcels have
had significant dieback (Figure 16) and would benefit from management. These aspen
stands should be further investigated to determine the best management activities to
promote vigorous aspen regeneration that will withstand the heavy grazing pressures by
elk and deer. Activities to be considered should include clear cutting, mechanical root
stimulation and prescribed fire. Temporary fencing may be necessary for some aspen
stands to regenerate if grazing pressures are extremely high.
7) The majority of the sagebrush shrublands on the Hidden Valley, Droste, Seven Star Ranch
II, and Cozy Point South parcels are in good condition and no management is needed.
However, the abandoned agricultural meadows adjacent to Brush Creek on the Seven Star
Ranch II and Droste parcels could be restored to native sagebrush shrublands which
would provide habitat for sage dependent species (e.g. Brewer’s sparrow). Prior to
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restoration, research on the appropriate subspecies of sagebrush to use, planting and/or
seeding method, etc. should be conducted. The restoration of sagebrush shrublands in
western Colorado has not always been successful in the past.
8) Restore the irrigation ponds on the Droste parcel to an aquatic/wetland habitat that is
more beneficial to wildlife. More specifically, these ponds should: 1) be lined to hold
water year-round; 2) be reshaped to include a wetland shelf to promote the growth of
wetland species around the edge of the pond(s); 3) include the creation of an island in the
middle of the pond(s), and 4) have high quality topsoil added to promote vegetation
establishment and growth.
9) Focus weed control efforts along Brush Creek, the Brush Creek Trail, and the old ranching
roads of the Droste parcel.
10) Complete a throughout inventory of the silverleaf milkvetch (Astragalus argophyllus var.
martinii), a state critically imperiled species. The ideal time for the inventory is between
late May and mid-June when the species is in flower and/or fruit. Mancos shale outcrops
throughout the project area should be targeted for the inventory. It is also recommended
that no trail construction be implemented prior to the inventory. Trails should be
designed to minimize and avoid impacts to this rare plant.
Seven Star Ranch/Upper North Mesa: The Seven Star Ranch and Upper North Mesa parcels are
adjacent to each other and should be combined for management purposes. Management
recommendations are as follows:
1) Adopt management recommendations numbers 1–6 identified above for the Droste/
Hidden Valley/Seven Star Ranch II/Cozy Point South parcels. In addition, Seven Star
Ranch and Upper North Mesa do not currently allow dogs, and this dog ban should
continue for existing and new trails for the reasons stated above.
2) Implement prescribed fire or other vegetation management treatments in the mountain
shrub community to encourage the growth of shrub species. Burns should be conducted
in the late summer or early fall to allow for maximum benefit of regenerating vegetation
and to avoid any impacts to breeding birds and young mammalian species which might
not be able to escape the fire if it is conducted too early in the season. Because nesting
raptors were detected in the Gambel oak on the eastern portion of the property, this area
should be omitted from any fire prescriptions. In addition, the application of local and/or
native seeding should be considered in areas where vegetation treatments result in poor
natural regeneration (e.g. a prescribed fire that burns too hotly) or where there is low
species diversity to begin with (Table 32). Finally, noxious weed species should be
controlled prior to implementing any vegetation management treatment.
3) Promote aspen regeneration in areas of aspen decline. Aspen stands should be further
investigated to determine the best management activities to promote vigorous aspen
regeneration that will withstand the heavy grazing pressures by elk and deer. Activities to
be considered should include clear cutting, mechanical root stimulation and prescribed
fire. Temporary fencing may be necessary for some aspen stands to regenerate if grazing
pressures are extremely high.
4) Restore the wetland fen located in the northwest corner of the Upper North Mesa parcel
adjacent to the Rim Trail. Cattails should be eradicated from this fen and a fence (e.g.
split rail type) should be placed around the fen to prevent trail users from disturbing the
fen. An informational sign could be erected to describe the ecology of the fen and the
importance of the fen to the local ecology. Please note, a wildlife biologist should be
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contacted prior to any herbicide use on the cattails to ensure that no amphibian species
will be adversely impacted.
5) Restore the east sagebrush shrubland on the Seven Star Parcel to improve plant species
diversity and wildlife value for species such as the Brewer’s sparrow. This sagebrush
shrubland is decadent and dominated by crested wheatgrass, a non-native agricultural
species. The GIS vegetation shapefile provided with this report identifies the location of
this decadent stand of sagebrush. Potential management could include roller-chopping
and interseeding with native graminoid and forb species (Table 32).
6) Focus on noxious weed control on the Upper North Mesa parcel, where noxious weeds
occur in almost all of the small isolated wetlands and adjacent habitats. Continue weed
control on the Seven Star parcel. Seed with native plants in areas with dense noxious
weeds following spraying (Table 32).
7) Design and implement a monitoring study on the invasiveness of yellow sweet clover
which appeared to be choking out native moist grassland and wetland habitats on the
Upper North Mesa parcel in 2011. It is unknown whether this plant is truly invasive
within the project area of just responding to the above normal precipitation during the
2011 growing season.
8) Recreation trails should be located to: 1) avoid critical wildlife resources (i.e. elk migration
corridors, contiguous Virginia’s warbler and Brewer’s sparrow breeding habitat), 2) be a
minimum of 100 meters from wetlands and aquatic habitats, 3) avoid impacting rare plant
species such as the silverleaf milkvetch, and 4) be designed in such a way as to be
ecologically sustainable.
9) Complete a thorough inventory of the silverleaf milkvetch (Astragalus argophyllus var.
martinii), a state critically imperiled species. The ideal time for the inventory is between
late May and mid-June when the species is in flower and/or fruit. Mancos shale outcrops
throughout the project area should be targeted for the inventory. It is also recommended
that no trail construction be implemented prior to the inventory. Trails should be
designed to minimize and avoid impacts to this rare plant.
Cozy Point: This property is linear in nature and predominantly in the riparian area of Brush
Creek, and bordered on the east by pasture and on the west by upland habitats. Management
recommendations are as follows:
1) Restore the abandoned agricultural areas on the Cozy Point parcel to sagebrush
shrubland. Prior to restoration, research on the appropriate subspecies of sagebrush to
use, planting and/or seeding method, etc. should be conducted. The restoration of
sagebrush shrublands in western Colorado has not always been successful in the past.
2) Restore the riparian/wetland habitats along Brush Creek and an unnamed tributary to the
north of Brush Creek (Figure 15) to improve their functions and values. More specifically,
willows should be planted along the creek banks where they are lacking; water quality
should be monitored both upstream and downstream of the ranch; manure compost piles
should be moved; and the lower end of the intermittent drainage should be restored.
3) Control weeds and develop a plan to improve the condition of the abandoned irrigation
ditch on the northern portion of Cozy Point. This area currently has numerous piles of fill
material that could be removed and large populations of noxious weeds that should be
managed. Vegetative cover is low in a few areas and would benefit from a native seeding
(Table 32).
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4) Because of existing disturbances, the placement of hiking trails along the eastern border of
the property at the edge of the pasture is recommended to consolidate disturbances into as
small an overall footprint as possible and minimize potential impacts to wildlife
populations. Recreation trails should also be located to be a minimum of 100 meters from
wetlands and aquatic habitat and be designed in an ecologically sustainable way.
5) Allow leashed dogs if a future trail is located near the toe of slope parallel to Highway 82.
The presence of dogs on trails may help to keep some wildlife from approaching Highway
82 and attempting at-grade crossings, putting themselves and motorists at risk.
Burlingame Ranch Deer Hill/Annie Mitchell: These two parcels are combined for management
recommendations because of their overall small size and the fact that they are adjacent to each
other. Additionally, both parcels are adjacent to residential or industrial development and
Highway 82. Wildlife habitat within these parcels is surprisingly good, considering the close
proximity to disturbance. Because of the small size of these parcels, management decisions could
have a greater long-term impact than the same management would have on larger parcels.
Management recommendations are as follows:
1) Both the Burlingame Ranch Deer Hill and Annie Mitchell parcels show evidence of
recovery from past fires within the mountain shrub component of the habitat. As this
vegetation matures, additional management actions may be required to steer the trajectory
of succession in the desired direction. At this time, the suggested management course is
to continue monitoring efforts over the next three to five years to obtain a more accurate
picture of the habitat conditions and make additional determinations based on these data
at that time.
2) Control noxious weeds in the few locations where they exist. It is easier to control weed
populations before they start to exponentially expand in size.
3) Trails already exist along the west and south edge of the Annie Mitchell/Deer Hill parcels.
No new trails are recommended for this management area as the site contains critical
habitat for Brewer’s sparrow. In addition, a relatively isolated parcel that provides habitat
to deer and other wildlife should not be fragmented in an area where most other habitat
has already been developed.
4) Allow leashed dogs on existing trails. The presence of dogs on trails may help to keep
some wildlife from approaching Highway 82 and attempting at-grade crossings, putting
themselves and motorists at risk.
Aspen Mass/Mills: These two parcels are linear in nature and bordered by Highway 82 on the
west and the Roaring Fork River on the east. Management recommendations are as follows:
1) No new trails are recommended as trails already exist that traverse these open space
parcels.
2) Allow leashed dogs on existing trails. The presence of dogs on trails may help to keep
some wildlife from approaching Highway 82 and attempting at-grade crossings, putting
themselves and motorists at risk.
3) Prioritize disturbed areas for restoration. For example, the existing social fishing trail
could be restored to provide not only better access to the river, but also provide better
vegetative cover and reduce weed species.
4) Restore the abandoned agricultural areas on the Aspen Mass and Mills parcels back to
sagebrush shrubland. Prior to restoration, research on the appropriate subspecies of
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sagebrush to use, planting and/or seeding method, etc., should be conducted.
restoration of sagebrush shrublands has not always been successful in the past.

The

5) Control noxious weed populations. For example, leafy spurge was identified along the
lower end of the Aspen Mass trail just west of the Roaring Fork River; however other
noxious weed populations also exist.
Airport Bluff/Burlingame Ranch West Parcel: These two parcels are combined for management
recommendations because of their overall small size and the fact that they are adjacent to each
other. These parcels are adjacent to Sardy Field at the Eagle County Airport and run parallel to
Owl Creek Road. Wildlife habitat within these parcels is surprisingly good, considering the close
proximity to disturbance. Because of the small size of these parcels, management decisions could
have a greater long-term impact at these parcels than the same management would have on larger
parcels. Management recommendations are as follows:
1) Adopt management recommendation number 8 identified for the Droste/Hidden
Valley/Seven Star Ranch II/Cozy Point South parcels (regeneration of mountain
shrublands). An additional benefit of removal of larger woody material would be the
increased visibility of wildlife to motorists, resulting in fewer encounters of unseen
wildlife running onto the road.
2) Restore the disturbed utility corridor on the Burlingame West parcel to a mountain
shrubland vegetation type. This corridor is unsightly and may negatively affect small
wildlife species.
3) Trails are not recommended for these parcels as an existing trail is located on the east side
of Owl Creek Road which would allow for a connection with the Airport Radar Road trail
on the Droste parcel. Additionally, trails would cause a large amount of fragmentation to
small parcels which, because of their size, are already at risk from invasive species, etc.

Table 32. Native Upland Seed Mix
Scientific Name

Common Name

PLS lbs/acre

Perennial Graminoids

Elymus elymoides
Elymus glaucus
Elymus trachycaulus
Festuca idahoensis
Koeleria macrantha
Oryzopsis hymenoides
Pascopyrum smithii
Poa fendleriana
Poa secunda
Stipa viridula

Squirreltail
Blue wildrye
Slender wheatgrass
Idaho fescue
Junegrass
Indian ricegrass
Western wheatgrass
Muttongrass
Sandberg bluegrass
Green needlegrass

Perennial Graminoids Subtotal

1
1
4
1
¼
1
4
¼
½
3
15 3/4

Perennial Forbs

Achillea lanulosa
Penstemon strictus

Yarrow
Rocky Mountain penstemon

Perennial Forbs Subtotal

1/8
1/8
1/4

TOTAL

16

Based on 80 pure live seeds (PLS) per square foot, drill seeded. Double this rate if broadcast. Cost
is approximately $100/acre.
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Figure 2. TVES Sample Locations
PCOST Biological and Historical Resource Surveys
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Figure 3. Cooper's Hawk Nest Location
PCOST Biological and Historical Resource Surveys
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Figure 4. Avian Point-Count Survey Locations
PCOST Biological and Historical Resource Surveys
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Figure 5. Owl Survey Locations
PCOST Biological and Historical Resource Surveys
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Figure 6. Camera Survey Locations
PCOST Biological and Historical Resource Surveys
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Figure 7. Amphibian and Reptile Breeding Habitats
PCOST Biological and Historical Resource Surveys
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Figure 8. Frog and Salamander Breeding Location
PCOST Biological and Historical Resource Surveys
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Figure 9. Elk Critical Habitat Types
PCOST Biological and Historical Resource Surveys
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Figure 10. Elk & Mule Deer
Critical Wildlife Migration Corridors
PCOST Biological and Historical Resource Surveys
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Figure 11. Mule Deer Winter Range
PCOST Biological and Historical Resource Surveys
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Figure 12. Critical Brewer's Sparrow Habitat
PCOST Biological and Historical Resource Surveys
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Figure 13. Critical Virginia's Warbler Habitat
PCOST Biological and Historical Resource Surveys

1:40,000
1 inch = 3,333 feet
prepared by:
Date: September, 2011
Western Ecological Resource Inc.
Background: Pitkin County Orthophoto 2010
711 Walnut Street
Grid: UTM NAD 83 Zone 13 North
Boulder, CO 80302

104

(303) 449-9009

FAX (303) 449-9038

334000

335000

336000

337000

338000

339000

340000

4348000

4348000

4349000

4349000

333000

4347000

4347000

Cozy Point
Aspen Mass

4346000

4346000

Mills

Cozy Point South
4345000

Seven Star Ranch

4343000

Seven Star Ranch II

_
^

_
^

_
^^
_

Hidden Valley

4344000

Droste

4343000

4344000

_
^

Airport Bluff

4342000

Burlingame Ranch - west parcel

4341000

4341000

Burlingame Ranch/Deer Hill

4342000

4345000

Upper North Mesa

333000

Legend

_
^

334000

335000

Astragalus argophyllus var. martinii

336000

Ü

337000

338000

339000

340000

Figure 14. Silverleaf Milkvetch Locations
PCOST Biological and Historical Resource Surveys
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Figure 15. Vegetation Type Map
PCOST Biological and Historical Resource Surveys
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Figure 16. Areas of Aspen Decline
PCOST Biological and Historical Resource Surveys
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Figure 17. Spring Locations
PCOST Biological and Historical Resource Surveys
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Figure 18. Riparian/Wetlands Rated Functional at Risk
PCOST Biological and Historical Resource Surveys
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Figure 19. Noxious Weed Locations
PCOST Biological and Historical Resource Surveys
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Figure 20. Permanent Vegetation Transects
PCOST Biological and Historical Resource Surveys

Legend

4348000

4348000

Vegetation Transects

4347000

3

4347000

Cozy Point

Aspen Mass

4346000

6

5

4346000

4

Mills

8

7

13

Cozy Point South

9
4345000

Upper North Mesa
10

4345000

11

12

15

Seven Star Ranch
14

17

4344000

18

4344000

16

20

Droste

4343000

Seven Star Ranch II

Airport Bluff

25

26

Burlingame Ranch - west parcel

Annie Mitchell Open Space

333000

334000

335000

336000

337000

338000

339000

30

4342000

28

Burlingame Ranch/Deer Hill

332000

Ü

1:30,000
1 inch = 2,500 feet
Date: September, 2011
Background: Pitkin County Orthophoto 2010
Grid: UTM NAD 83 Zone 13 North

29

Hidden Valley

4342000

24

23

27

4343000

22

prepared by:
Western Ecological Resource Inc.
711 Walnut Street
Boulder, CO 80302
(303) 449-9009
FAX (303) 449-9038

340000

111

334000

335000

336000

337000

338000

339000

340000
4349000

333000

4349000

332000

105

30

Legend

4348000

4348000

105

105
30
105

Fluvaquents, 42
Gothic loam, 52 & 53

71

4347000

71
4347000

Soils Map
Name
Anvik-Skylick-Sligting, 11
Dollard-Rock outcrop-shale, 29 & 30

105 Cozy Point
30
104

Aspen Mass 108
30
104

Morval loam, 85
4346000

Mills 120
104

105
42 71

105

Jerry-Millerlake loam, 66
Kobar silty clay loam, 71 & 72

42

4346000

Figure 21. Soil Associations
PCOST Biological and Historical Resource Surveys
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Figure 22. Soil Sampling Locations & Disturbed Areas
PCOST Biological and Historical Resource Surveys
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Figure 23. Historical Resources and Land Patents
PCOST Biological and Historical Resource Surveys
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Appendix A. Natural History of Sensitive & MIS Wildlife Species
(Corynorhinus townsendii)

Townsend’s Big-eared Bat

Distribution: Townsend’s is widely distributed in Colorado except on the eastern plains
(Armstrong et al 1994). Habitat includes open montane forests, semidesert shrublands, and
pinyon/juniper shrublands. These bats are generally solitary or gather in small groups; during
summer females may form larger maternity colonies located in mines, caves, abandoned
structures, and crevices in rock cliffs, in woodlands and forests to elevations above 9,500 feet
(Armstrong et al 1994, Fitzgerald et al 1994). These bats also roost in hollow trees (Ellison et al
2003). Townsend’s feed chiefly on small caddis flies and moths, but will take beetles, flies and
wasps. Foraging occurs over water, along the margins of vegetation and over sagebrush. They are
relatively sedentary and do not move long distances from hibernacula to summer roosts
(Fitzgerald et al 1994).
Natural history: Pierson et al. (1999) provide the following summary for Townsend’s in Colorado:
There are about 350 historical records of individuals in Colorado, 250 of which are from 1990 or
later. About 170 mine roosts and 15 cave roosts have been documented since 1990. All but one
of these roosts has populations believed to be less than 30 individuals. Thirty hibernacula, most
of which support only a few animals per site, have been documented. Twenty-six of the 30 have
been discovered since 1990. A mine discovered in 1999 was found to support about 150
individuals. This is the largest known active roost for Townsend’s in Colorado.
Threats: Primary Townsend’s predators are most likely snakes, owls, and hawks. Populations are
highly susceptible to human activity at roosts, particularly recreational exploration of caves and
mine interiors, which may lead to abandonment of the roost (Gruver and Keinath 2006).
Populations are reported to be declining. Hibernacula with the appropriate stable temperature
and humidity appear to be a limiting resource for Townsend’s. Primary threats to this species are
disturbance or destruction of roost sites, impacts to foraging and roost sites from timber harvest,
and potential impacts to prey from pesticide spraying (Ellison at al 2003).
Environmental Baseline: No large mines or associated mine structures potentially suitable for
roost sites were identified on any of the parcels during field review.

(Accipiter gentilis)

Northern Goshawk

Distribution: The northern goshawk is a rare to uncommon resident in the foothills and
mountains of Colorado (Andrews and Righter 1992). Confirmed breeding sites across the state
indicate a very patchy distribution with most concentrated in the north-central portion of the state
and the southwestern portions of the western slope. They are normally found between 7,500 and
11,500 feet elevation in this area; however, they are occasionally seen above timberline,
especially in the fall. Additionally, they are a rare spring and fall migrant and winter resident in
western valleys, mountain parks, and on the eastern plains.
Natural history: The Northern goshawk is a forest habitat generalist, utilizing a variety of forest
types, forest ages, structural conditions, and successional stages. The principal forest types
occupied by the goshawk are ponderosa pine, aspen, mixed-conifer and spruce-fir. Studies of
nesting habitat show that goshawks nest in older-aged forests with variable tree species. The most
consistent vegetation characteristic of goshawk nest sites is a high percent of canopy closure.
Stand structure ranges from dense canopy mixed conifer with an open understory to aspen groves
with trees exhibiting heavy upper branching to provide nest platforms and protection. Because of
its large body size and wingspan, the goshawk seldom uses young, dense forests. Nesting
territories can encompass up to 200 acres and may include two to three scattered large nest trees
(Reynolds et al. 1992). In a review of the scientific literature, Finch (1992) found nest sites may be
revisited from year to year and are generally within 0.25 mile of water. Fledgling areas contain a
mix of large trees with a canopy cover greater than 50 percent and young trees for hiding cover
near the ground (Reynolds et al. 1992).
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Suitable foraging areas can be as large as 6,000 acres and include a variety of forest cover types
and vegetation structural stages. Limited radio-telemetry evidence suggests that goshawks prefer
mature forests for foraging. However, forest edges, openings and underneath forest canopies of all
timber types are used for hunting. Prey species include rabbits, squirrels, woodpeckers, robins,
jays, and other small birds and mammals (Reynolds et al. 1992). Snags, downed logs, woody
debris, small openings, large trees, and herbaceous and shrubby understories are important
features to many goshawk prey populations. Downed logs (>12 inch dbh and 8 feet long)
provide cover, feeding and nest sites for a great variety of species, including several woodpeckers,
chipmunks, golden-mantled ground squirrels (Spermophilus lateralis), cottontail rabbits (Sylviligus
sp.), red squirrels, and blue (dusky) grouse (Dendragpopus obscurus). Forest openings of less than
four acres benefit blue grouse, chipmunks and golden-mantled ground squirrels, while minimizing
the effects on other interior forest prey species of the goshawk (Reynolds et al. 1992).
Nesting normally occurs from late April through early May. Incubation takes 28 to 38 days and
fledging occurs once nestlings are 35 to 42 days old; they become independent at about 70 days
old (NatureServe 2011).
Considered vulnerable in Colorado (NatureServe 2011), the Northern goshawk is a rare to
uncommon resident of the foothills and mountains. It is deemed a rare spring, summer migrant,
and winter resident in western valleys, mountain parks, and on the eastern plains (Andrews and
Righter 1992). Populations are difficult to determine due to paucity of historic quantitative data
and because of biases in the various methods used to track populations (NatureServe 2011). In
the Western United States, clearcut logging of old-growth forests, fire suppression, and
catastrophic fire are postulated to be reducing habitat and thus populations (NatureServe 2011).
Threats: Timber harvest resulting in the reduction of canopy cover and mature forest stages is the
principal threat to breeding populations. Human disturbance associated with forest management
and other activities may affect goshawks and can cause nest failure, especially during incubation
(Kennedy 2003). Camping near nests over long periods of time can cause nest failure.
Environmental Baseline: Historical timber harvest likely reduced available foraging and nesting
habitat and the current ski areas around the project area have removed and altered suitable
habitat. Forest regeneration has likely reversed some loss of foraging and nesting habitat lost to
logging; habitat loss and alteration associated with ski areas likely has not been reversed nor will it
be.
Project Area Use: Currently development and recreation limit the amount of habitat available to
goshawks near the project area. These activities likely have reduced the potential for any of the
Parcels to be used as part of a Post Fledging Family Area (PFA). However, because goshawk
home ranges are quite large (2,185 ha – 5,399 acres) the parcels are likely part of a home range.
On June 20, 2011 one adult goshawk was seen soaring over the Upper North Mesa parcel. The
goshawk did not show any indication of interest in the aspen stand located on the parcel and
continued to fly out-of-view to the northwest. On May 17, prior to full leaf-out and on June 20,
2011 the aspen stand was checked for nest structures; none were found. This was the only siting
of goshawks within the project area during the entirety of the 2011 survey season. Suitable
nesting habitat exists north of the project area on private property.

(Otus flammeolus)

Flammulated owl

Distribution: The Flammulated owl is widespread throughout the montane forest of western
Colorado with greater numbers being present in the southern part of the state (McCallum 1994a).
The Breeding Bird Atlas reported Flammulated owls being present in several locations in western
Colorado (Kingery 1998). The species is considered to be an elevational migrant, typically using
lower elevation habitats peripheral to breeding habitats (McCallum 1994a).
Natural History: Flammulated owls use open forests with a shrub dominated understory
(McCallum 1994a, McCallum 1994b, Kingery 1998, Linkhart et al. 1998). The Flammulated owl
nests in natural cavities within or adjacent to open forests where foraging habitat is present,
typically between 6,000 and 10,000 feet in elevation. The species has relatively strong nest site
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fidelity with pairs returning to old territories over successive years (Kingery 1998). According to
McCallum (1994a, 1994b) and Kingery (1998), Flammulated owls have a tendency to use upper
slopes and plateaus for nesting as these habitats are frequently more open than lower slopes.
Home range size, as reported by Kingery (1998), ranged from 36 to 55 hectares (90 to 140 acres).
Winter and migratory habitats are typically at lower elevations in habitats presumably similar to
those used during the breeding season (McCallum 1994a).
Although several species of trees provide suitable nest cavities, ponderosa pine were identified as
a key habitat (Kingery 1998). Aspen forest with an oak understory also provide nesting habitat
(McCallum 1994a, Kingery 1998). These forests provide the necessary forage base of large
nocturnal arthropods, primarily moths (Lepidoptera) and beetles (Coleoptera) with crickets and
grasshoppers (Orthoptera) also taken.
Threats: As with most avian species, the greatest conservation threat is the loss or degradation of
habitat. Activities such as the logging of old growth forest, the use of pesticides, and habitat
degradation have all been identified as having a potentially negative impact on the species. Fire
suppression and the resulting overgrowth of open habitats with dense stands of lodgepole pine
(Pinus contorta) and an increase in Douglas fir have all been recognized as contributing to the loss
of habitat quality and quantity (McCallum 1994a, Kingery 1998, Linkhart et al. 1998).
Threats within the project area are restricted to the loss of small, isolated aspen pockets and
human intrusion into these areas.
Environmental Baseline: Flammulated owls are most commonly detected in dry, open montane
forest dominated by ponderosa pine, aspen, and other pine (Pinus spp.) species where nest
cavities are available (Kingery 1998, Linkhart et al. 1998, Arsenault et al. 2002). The species
displays a high rate of site fidelity, with both males and females re-occupying previous territories,
although females will move to new territories if the previous year’s mate does not return from
wintering grounds.
Nest success is reportedly high, with an estimated rate of 87 percent and a per nest production of
fledglings at 2.3 in Colorado (McCallum 1994a). Home range size varies with an average of
approximately 14.5 hectares (36 acres) being identified. Individual territory size is not known to
vary with respect to the number or proximity of nearest con-specific neighbor (McCallum1994b).
Although information on nest site fidelity and breeding ecology is available, population trends
have not been defined as data collections are sporadic due to the difficulty in locating the species
even in suitable habitats. However, with the loss of the open forests required by the species
through either increases in tree density or logging of large trees a downward population trend is
possible. Conversely, the recent use of fire to open previously dense forest may improve habitat
conditions for the species, leading to a slight increase.
Project Area Use: Flammulated owl tape-playback call surveys did not result in the confirmation
of flammulated owls breeding within the project area. However, marginally suitable habitat does
exist, with the aspen stands on the Hidden Valley and Upper North Mesa parcels offering the best
habitat. Presence-absence surveys can only confirm presence and not absence since there can be
substantial differences in detectability between individuals and between different time periods for
the same individual (Vojta 2005).

(Contopus cooperi)

Olive-sided Flycatcher

Distribution: The olive-sided flycatcher primarily breeds in montane and northern coniferous
forests at altitudes up to 3,050 m (10,000 ft) in central Colorado (Scott et al. 1982). The olivesided flycatcher breeds from the Canadian border south through Washington, Oregon, California,
Nevada, and Sierra Juárez and Sierra San Pedro Mártir of Baja California Norte. This bird also
breeds from the Canadian border south through Idaho, western Montana, Utah, central and
western Wyoming, and the western half of Colorado to the Mogollon Rim of Arizona (Altman and
Sallabanks 2000). Olive-sided flycatchers are associated with forest openings and edges occurring
in mature forests and following natural and anthropogenic disturbances (Kotliar 2007). Essential
components of olive-sided flycatcher habitat include the juxtaposition of forest openings and
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mature forest, and the presence of snags (Kotliar 2007).
ecotone between wetlands and upland habitats.

They are often associated with the

Natural history: Pairs form in late May and nest building begins shortly thereafter. One brood per
year is typical, second broods are rare. In Colorado, egg laying is at its peak between June 23
and July 3 (Altman and Sallabanks 2000). Nests are open-cup structures placed at various heights
above ground, typically in conifers. Typically three eggs are laid, but four is not uncommon.
Incubation takes 14 – 16 days (Kotliar 2007). Females do all the brooding of the young but males
do assist with some of the feeding. Young fledge at 19-21 days of age. The young are cared for
by the adults for approximately one week and remain within the pair’s territory for approximately
three weeks.
This species shows high site fidelity for breeding and wintering locations
(NatureServe 2011).
Threats: Timber harvesting practices and fire management can affect population dynamics and
habitat suitability for olive-sided flycatchers (Kotliar 2007). Though undocumented, mosquito and
black-fly control may affect local populations (NatureServe 2009). Nest parasitism is uncommon.
Threats associated with the project area would be restricted to the loss of large conifers along the
Roaring Fork River which may provide some nesting habitat.
Environmental Baseline: North American Breeding Bird Survey (BBS) data indicate declines since
1966 across much of its North American range with a decline of 3.5% annually (Altman and
Sallabanks 2000). This species could be at risk from impacts to its non-breeding habitat in Central
and South America. Logged areas are reported to increase breeding areas, but logged areas may
act as ‘ecological traps’ (an area that appears to have superior habitat and is thus actively selected
for but in reality high rates of mortality occur and decrease the population [Altman and Sallabanks
2000]). Fire suppression throughout the breeding range undoubtedly limits the acreage of
available habitat; large areas of dense, second growth forests growing up following cutting or fires
are being maintained as closed canopy forests through intensive fire control (NatureServe 2011).
Additionally, forest dominated by dead trees, like those impacted by beetle kill, will not support
this species (Peterson and Fichtel 1992).
Project Area Use: Though the species was detected on the Burlingame Ranch/Deer Hill property
it is unlikely that it nests there. Suitable nesting habitat is limited to conifers along the Roaring
Fork River along the Annie Mitchell and Mills open space properties.
Brewer’s Sparrow

___________

(Spizella breweri)

Distribution: The Brewer’s sparrow is most often associated with big sage (Artemisia tridentata)
but also is found in lesser densities in greasewood (Sarcobatus vermiculatus), hopsage (Grayia
spinosa), and saltbush (Atriplex spp.) in low country, or mountain mahogany and snowberry at
higher elevations (Kingery 1998).
Natural History: Brewer’s sparrows arrive in Colorado in mid-April and begin establishing
territories. Brewer's Sparrows prefer nest sites surrounded by relatively dense (26%-42%) shrub
cover, but the percentage of shrub cover near nests varies (Walker 2004). Brewer’s nest late in the
season and only once each year (re-nesting does occur, but not second broods), but they are able
to adapt to their environment – in wetter years they have larger clutch sizes (Kingery 1998). The
average clutch size is 3 – 5 eggs. Incubation averages 11 days. Young begin eating within an
hour of hatching (Rotenberry et al. 1999). Primary food items include small insects gleaned from
foliage and small seeds eaten off the ground.
Brewer’s sparrow can breed in small patches (e.g. 6 ha) within a larger matrix of unsuitable
habitat; however, these areas may act as population sinks (areas where population recruitment is
less than the number of individuals lost to predation etc.) (Walker 2004). Walker (2004) reports
that in one study patch sizes less than 146 ha had a lower productivity rate and greater predation
than in areas with contiguous habitat. Territories range in size from 0.5 to 2.0 ha (Walker 2004).
Threats: Threats to Brewer’s sparrow include habitat loss and fragmentation, grazing, invasive
grasses, fire, brood parasitism, predators, and pesticide use.
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Threats associated with the project area include the direct loss of habitat to trails; fragmentation of
habitat associated with trails; an increase in human presence near trails which may reduce
brooding or foraging time and an increase in alert time; invasive plant species associated with
trails reducing the amount of suitable habitat; an increase in predators along trails; and nest
parasitism by brown-headed cowbirds. These factors singularly and combined could result in a
decrease in the number of successful nest attempts in areas near trails.
Environmental Baseline: Brewer’s sparrows are tied predominantly to areas containing big
sagebrush and are declining throughout their range (Rotenberry et al. 1999). In Colorado this
species is considered secure, but data is limited. The species is listed on the Partners in Flight
Watch List of conservation priority species.
Project Area Use: Suitable habitat in which Brewer’s were detected was limited to sage
dominated areas on the Annie Mitchell, Cozy Point, Droste, Hidden Valley, Seven Star Ranch,
Seven Star Ranch II and Upper North Mesa open space parcels.

(Bufo boreas boreas)

Boreal toad

Distribution: The boreal toad was historically distributed throughout the Southern Rockies in
Colorado New Mexico, and Wyoming at elevations between 2,438 – 3,657 m (8,000 – 12,000 ft)
(CPW 2011). The species is now considered rare throughout its historic range.
Natural History: Boreal toads have diverse habitat requirements including wet meadows, the
banks and shallows of marshes, ponds (glacial kettles or beaver [Castor canadensis] ponds), lakes,
streams, or irrigation ditches as long as the water is still. Within the project area, the most
common habitat type would be wet meadow or man-made ponds/stock tanks. Winter months are
spent in a state of torpor at the bottom of occupied bodies of water (Hammerson 1999).
Breeding activity occurs in marshy areas from May to late July. Beaver ponds are an important
habitat characteristic, but they can breed in most standing water if emergent vegetation is present
(Hammerson 1999, CPW 2011). Males and females both have quiet calls; males emit a soft chirp.
Females typically lay 3,000 to 8,000 eggs and larvae development takes two months or more.
Threats: Declines in the species were first noted in the mid-1980s; currently it is believed that
these declines are due to the chytrid fungus Batrachochytrium dendrobatitis (Bd) infection. Other
potential threats include decreases in water quality, changes in pH, habitat modification, and
drought.
Threats associated with the project area would be limited to human intrusion into suitable
breeding habitat. This could lead to direct mortality (capturing of adults or young) or the
introduction of an environmental contaminant (biological or chemical) at the identified potential
breeding locations.
Environmental Baseline: Evidence of population declines in the mountainous regions of Colorado
has been documented since the mid-1980s. In 2006, 77 breeding sites (41 populations) were
known to exist in Colorado (CPW 2011).
Federal status of the Southern Rocky Mountain Population (SRMP) of boreal toads has not
changed since the “not warranted” decision announced by the US Fish & Wildlife Service on
September 29, 2005.
Project Area Use: Suitable breeding habitat is limited to standing water found on the Hidden
Valley, Seven Star Ranch and Upper North Mesa open space parcels. No boreal toads were
documented during the 2011 survey season.

(Rana pipiens)

Northern leopard frog

Distribution: The northern leopard frog is distributed throughout Colorado from an elevation of
below 3,500 feet on the plains of the northeastern corner of the state to over 11,000 feet in the
San Juan Mountains in the southwestern corner (Hammerson 1999). Although formerly abundant
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throughout its range, the northern leopard frog has become rare or been extirpated from many
areas, especially high elevation populations due to changes in habitat conditions (Hammerson
1999, CPW 2011).
Natural History: Northern leopard frogs occupy habitats throughout Colorado ranging in
elevation from less than 3,500 feet to over 11,000 feet in elevation. Northern leopard frogs have
diverse habitat requirements including wet meadows, the banks and shallows of marshes, ponds
(glacial kettles or beaver [Castor canadensis] ponds), lakes, streams, or irrigation ditches. Within
the project area, the most common habitat type would be wet meadow or man-made ponds/stock
tanks. Winter months are spent in a state of torpor at the bottom of occupied bodies of water
(Hammerson 1999).
Breeding activity occurs in the shallow, quiet portions of occupied bodies of water, including
seasonally flooded areas adjacent to perennial water sources. Calling typically starts in March or
April at lower elevations with activity starting later at higher elevations as ambient water
temperatures warm, typically in late May. Egg masses are attached to vegetation near the surface
in warm shallow water (Hammerson 1999).
Threats: Formerly abundant, northern leopard frog populations have decreased in recent years.
Hammerson (1999) identified climatic variation (i.e., flooding and drought), as reasons for local
shifts in populations. In low elevation habitats, the introduced bullfrog (Rana catesbeiana) has
been identified as a threat, as has the introduction of predatory game fishes to ponds and other
habitats where leopard frogs were formerly common. Other threats include the human induced
alteration of wetlands through filling dredging or increases in overall water depth. Flood control
activities and other water diversion efforts have also impacted leopard frog populations
(Hammerson 1999).
Threats associated with the project area are the same as those described for the mountain toad.
Environmental Baseline: Evidence of population declines in the mountainous regions of Colorado
have been documented by Corn and Fogleman (1984) and Hammerson (1999); although, these
have been primarily restricted to the Front Range of the Rocky Mountains. According to
Hammerson (1999) northern leopard frogs occurred throughout western Colorado where suitable
habitat was available including locations within the vicinity of the project area. Although the
CPW recognizes the species as a species of concern, no mapping of species occurrence is
available through either the CPW or the Natural Diversity Information Source (NDIS).
A petition to list the western United States population of the northern leopard frog as a threatened
or endangered species was filed with the U.S. Department of the Interior on June 5, 2006 (Center
for Native Ecosystems 2006). On 30 June 2009 the USFWS announced that the northern leopard
frog may warrant federal protection as a threatened or endangered species. No additional
information on the listing process was available at the time this document was prepared.
Project Area Use: Northern leopard frog presence was documented on the Upper North Mesa
open space parcel on May 30, 2011. Species identification was based on calls, no adults were
seen. Repeated visits to the site did not result in the further identification of this species.

(Catostomus discobolus)

Bluehead sucker

Distribution: Historically found throughout the middle and upper Colorado River Drainage.
Currently it is found in both East and West Divide Creeks, both of which are similar to Cache
Creek in elevation and aspect. Current distribution of the species is not well known or
documented.
Natural History: The bluehead sucker is found throughout a variety of habitats from head waters
to large rivers (Woodling 1985). Water must be moderate to fast in velocity and streams must
have a rock substrate. The species feeds on algae and invertebrates. Breeding occurs in late April
to early May before high flows associated with spring runoff occur.
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Threats:
Declines have occurred where white (Catostomus commersonii) and longnose
(Catostomus catostomus) suckers from the Front Range have entered waters historically occupied
by bluehead suckers. Cooler waters associated with reservoir releases have also decreased usable
habitat by lowering water temperatures.
Threats associated with the project area include alteration of water quality within Brush Creek
resultant of environmental contaminants or an increase in sedimentation.
Environmental Baseline: Populations have decreased throughout the species historical range. The
bluehead sucker is listed by the States of Utah and Wyoming as a sensitive species. Within the
project area suitable habitat may occur in Brush Creek.

(Oncorhynchus clarkii pleuriticus)

Colorado River cutthroat trout

Distribution: The present distribution of the Colorado River cutthroat trout is greatly reduced from
its historical range. They historically occupied portions of the Colorado River drainage in
Wyoming, Colorado, Utah, Arizona, and New Mexico. Present day distribution for the species is
within approximately 14 percent of their original range.
Reintroduction efforts (i.e., removing non-native fishes, renovating the stream, and/or stocking
greenbacks) on the part of the CPW, Trout Unlimited, and several Federal agencies have increased
the Colorado River cutthroat trout population .
Natural History: Habitat requirements of the Colorado River cutthroat trout include cold, clear
headwater streams and lakes with gravel substrates and adjacent vegetation that provide abundant
aquatic and terrestrial insect prey. Although the species prefers cold waters, it is rarely found
above timberline where water temperatures are so low that there is insufficient time for spawning,
hatching, and fry development during the summer season or that egg development is inhibited
(CPW 2011).
A diverse stream morphology is required to provide the necessary riffles for insect production and
habitat for young trout as well as deeper pools providing thermal refuge from extreme winter and
summer temperatures. Riparian vegetation providing overhead shade also provides a substrate for
food production in the form of insects and as thermal cover.
Threats: Declines of Colorado River cutthroat trout has occurred as a result of several factors
including overfishing, stocking, or the influence of non-native trout species, and loss or
degradation of quality habitat due to logging, livestock grazing, water diversions and municipal
and industrial pollution (CPW 2011).
Threats associated with the project area include alteration of water quality within Brush Creek
resultant of environmental contaminants or an increase in sedimentation.
Environmental Baseline: Populations have decreased throughout the species historical range. The
Colorado River cutthroat trout is designated as a species of special concern by the CPW. Within
the project area suitable habitat may occur in Brush Creek; they currently are found in the Roaring
Fork River.

(Cervus elaphus nelsoni)

Rocky Mountain Elk

Natural History: Generalist feeders, elk are both grazers and browsers. In the northern and
central Rocky Mountains, grasses and shrubs compose most of their winter diet, with grasses
becoming of primary importance in the spring months. Forbs become increasingly important in
late spring and summer, and grasses again dominate in the fall (Fitzgerald et al. 1994). Forbs tend
to be favored on drier sites, but browse on woody plants are preferred in riparian areas and moist
meadows with a high preference for aspen and willow. Elk breed in the fall with the peak of the
rut occurring during the last week of September and the first week of October (Fitzgerald et al.
1994). Breeding is typically over by late October. Most calves are born in late May to early June
following a 240 to 255 day gestation period. Calving grounds are generally in areas where forage,
cover, and water are in juxtaposition. In western Colorado, most females calve within 650 feet of
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water (Fitzgerald et al. 1994). Elk tend to inhabit higher elevations during spring and summer and
migrate to lower elevations for winter range. Snow depths of about 6 inches may trigger elk
movement to winter ranges (Fitzgerald et al. 1994).
Loss of winter range habitat and severed migration corridors are considered threats to elk.
Hunting and collisions with vehicles may reduce numbers locally. Disturbance on summer
ranges, especially calving and rearing areas, may lead to indirect impacts on populations.
Mortality in Colorado is almost equally attributed to starvation of calves (17 percent), hunting (13
percent) and predation (13 percent) (Fitzgerald et al. 1994).
Environmental Baseline: For the purposes of population estimation, elk herds are grouped into
Data Analysis Units (DAUs) which are comprised of several Game Management Units (GMUs).
The project area is located within GMU 43 which combined with GMU 471 comprises elk DAU
E-15. The 2010 post-hunt elk population estimate in DAU E-15 is approximately 4,300
individuals (Mau 2011).
Threats: Within and near the project area there has been a decrease in the cow/calf ratio, down to
approximately 30 calves per 100 cows (Wright 2011). Wright speculates that the year-round
impact of recreation (skiing, motorized sports, mountain biking, trail running, hiking, etc.) on
surrounding federal lands is causing this decrease in calf recruitment and eliminating some areas
from use. Elk generally do not use the Snow Mass and Buttermilk areas because of year-round
recreation (Green 2004, Wright 2011). Recreation impacts most of available elk summer range.
Of the major drainages that elk would use in the summer and fall, only the Willow Creek drainage
does not have a trail and its associated impacts on elk. For example, Phillips and Alldredge (2000)
and Shively et al. (2005) found a clear connection between human disturbance and reduced elk
calf recruitment.

(Vermivora virginiae)

Virginia’s warbler

In 2006 the White River National Forest (WRNF) developed a consistent, rigorous monitoring
protocol (Potter 2006) framework to evaluate the habitats and population trend of the Virginia’s
warbler, chosen as a Management Indicator Species (MIS) to represent the species occupying the
mountain shrub cover type on the WRNF. The intent of the White River National Forest Land and
Resource Management Plan (Forest Plan) is to ensure that habitat quality and quantity is
maintained and well distributed in a manner that provides for interactive, viable populations of
wildlife species. The purpose of the monitoring protocol is to evaluate and track both the amount
and quality of habitat over time as well as associated animal population trends as described in the
Planning Regulations defining Management Indicator Species (36 CFR 219.19).The objective of
this monitoring protocol is to provide a rigorous framework for monitoring the Virginia’s warbler
and other avian populations that occupy mountain shrub habitat over time in a manner that is
consistent with state and regional monitoring efforts. This framework is based on the current
techniques and methodology used for the Monitoring Colorado’s Birds Partnership Program since
it was established in 1999 and includes existing transects on the WRNF (Leukering et al. 2000)
and is being widely adapted by other National Forests in Region 2.
The RMBO implemented habitat-stratified bird surveys on transects throughout Colorado in 19982007. In 2004-2005, the WRNF established eight additional transects in each of two habitat types
within the WRNF boundaries. The RMBO and WRNF transects were surveyed following identical
methods and protocols. Blakesley (2008) reported no evidence of population declines from 1999
– 2000 with populations appearing to be stable.
Natural History: The Virginia’s warbler breeds west of the continental divide in Colorado and into
north central New Mexico. The northerly distribution extends into southwestern Wyoming and
southeastern Idaho and through Utah with populations scattered throughout appropriate habitats
in Nevada. The species also breeds along the Mogollon Rim in Arizona as well as in the southern
mountains (Kingery 1998, Olson and Willson 1999). Throughout most of its range, Virginia’s
warbler breeds in pinyon-juniper and oak dominated shrublands. Within Colorado, the species
breeds in dense shrub-dominated oak forest habitats between approximately 5,000 and 9,000 feet
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above mean sea level, with pinyon-juniper woodlands and dense shrubby cover along riparian
systems also frequently used. Breeding is initiated in early May and continues through late July.
General habitat requirements include a dense shrub component. Adjacent habitats differ from
north to south; although, there is some consistency across the species’ range, with some
component of pine or other conifers occurring at the upper elevational limit (Olson and Willson,
1999). The estimated minimum viable population size is approximately 50 acres (Hoover and
Wills, 1987); the estimated average home range size is approximately 4.05 acres (Olson and
Willson 1999).
Diet of the Virginia’s warbler is exclusively insects, with probing and gleaning, hovering and
gleaning, and sallying for flying insects being the predominant foraging strategies employed
(Ehrlich et al. 1988, Olson and Willson 1999).
Environmental Baseline: The majority of the statewide population in Colorado occurs in the
western portion of the state within an approximately equal distribution from north to south. The
species is also common along the Front Range with the highest densities in the Fort Collins and
Colorado Springs areas (Kingery 1998). Partners in Flight estimated the Colorado population to be
approximately 100,000 comprising slightly over 25 percent of the global population of the species
(RMBO 2007). No population trends for Virginia’s warbler have been determined, although, BBS
data suggest an annual increase of approximately 3.5 percent from 1980 through 1994 across the
western United States. However, because of limited sample sizes associated with BBS routes, data
should be cautiously interpreted. In contrast to the BBS data, surveys from New Mexico indicated
a slight, although, statistically insignificant, population decline during migration over a 20-year
time period (Olson and Willson 1999).
Threats: Threats associated with the project area are the same as those identified for the Brewer’s
sparrow
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Appendix B. Colorado Natural Heritage Program Ranking System
Accepted Global (G), National (N), and Subnational/State/Province (S) Ranks
GX
NX
SX

Presumed Extirpated or Extinct - Element is believed to be extirpated
from the nation or subnation, or globally extinct. Not located despite
intensive searches of historical sites and other appropriate habitat, and
virtually no likelihood that it will be rediscovered.

GH
NH
SH

Possibly Extirpated or Extinct (Historical) - Element occurred
historically, and there is some expectation that it may be rediscovered. Its
presence may not have been verified in the past 20 years. An element
would become GH, NH, or SH without such a 20-year delay if the only
known occurrences were destroyed or if it had been extensively and
unsuccessfully looked for. Upon verification of an extant occurrence, NH or
SH-ranked elements would typically receive a G1, N1, or S1 rank. These
ranks should be reserved for elements for which some effort has been
made to relocate occurrences, rather than simply using this rank for all
elements not known from verified extant occurrences.

G1
N1
S1

Critically Imperiled - Critically imperiled because of extreme rarity or
because of some factor(s) making it especially vulnerable to extirpation or
extinction. Typically 5 or fewer occurrences or less than 1000 remaining
individuals.

G2
N2
S2

Imperiled - Imperiled because of rarity or because of some factor(s)
making it very vulnerable to extirpation or extinction. Typically 6 to 20
occurrences or between 1,000 and 3,000 remaining individuals.

G3
N3
S3

Vulnerable - Vulnerable either because rare and uncommon, or found only
in a restricted range (even if abundant at some locations), or because of
other factors making it vulnerable to extirpation or extinction. Typically 21
to 100 occurrences or between 3,000 and 10,000 remaining individuals.

G4
N4
S4

Apparently Secure - Uncommon but not rare, and usually widespread.
Possible cause of long-term concern. Usually more than 100 occurrences
and more than 10,000 individuals.

G5
N5

Secure - Common, widespread, and abundant. Perpetually secure under
present conditions. Typically with considerably more than 100 occurrences
and more than 10,000 individuals.

G?
N?
S?

Unranked - Rank not yet assessed.

GU
NU
SU

Unrankable - Currently unrankable due to lack of information or due to
substantially conflicting information about status or trends.

G#G#
N#N#
S#S#

Range Rank - A numeric range rank (Example: S2S3) is used to indicate
the range of uncertainty about the exact status of the element. Ranges
cannot skip more than one rank (Example: SU is used rather than S1S4).

HYB

Hybrid - Element not ranked because it represents an interspecific hybrid,
not a species.

NE

Exotic - An exotic established in the nation or subnation; may be native in
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SE

nearby regions (Example: house finch or catalpa in eastern U.S.).

NE1
SE1

Exotic Numeric - An exotic established in the nation or subnation that has
been assigned a numeric rank to indicate its status, as defined for N1 or S1
through N5 or S5.

NA
SA

Accidental - Accidental or casual in the nation or subnation, in other
words, infrequent and outside usual range. Includes species (usually birds
or butterflies) recorded once or only a few times at a location. A few of
these species may have bred on the one or two occasions they were
recorded. Examples include European strays or western birds on the East
Coast and vice-versa.

NZ
SZ

Zero Occurrences - Present but lacking practical conservation concern in
the nation or subnation because there are no definable occurrences,
although the taxon is native and appears regularly in the nation or
subnation. An NZ or SZ rank will generally be used for long distance
migrants whose occurrences during their migrations have little or no
conservation value for the migrant, as they are typically too irregular (in
terms of repeated visitation to the same locations), transitory, and
dispersed to be reliably identified, mapped, and protected. In other words,
the migrant regularly passes through the nation or state, but enduring,
mappable Element Occurrences cannot be defined. Typically, the NZ or SZ
rank applies to a non-breeding population in the nation or subnation - for
example, birds on migration. An NZ or SZ rank may in a few instances also
apply to a breeding population, for example, certain Lepidoptera which
regularly die out every year with no significant return migration. Although
the NZ or SZ ranks typically apply to migrants, it should be used
discriminately. NZ or SZ only apply when the migrants occur in an
irregular, transitory, and dispersed manner.

NP
SP

Potential - Potential that element occurs in the nation or subnation but no
extant or historic occurrences are accepted.

NR
SR

Reported - Element reported in the nation or subnation but without a
basis for either accepting or rejecting the report, or the report not yet
reviewed locally. Some of these are very recent discoveries for which the
program hasn't yet received first-hand information; others are old, obscure
reports.

NSYN
SSYN

Synonym - Element reported as occurring in the nation or subnation, but
the national or state data center does not recognize the taxon; therefore
the element is not assigned a national or subnational rank.

*

N or S rank that Has been assigned and is under review. Contact the
individual subnational Natural Heritage Program for the assigned rank.

Not
Provided

Species known to occur in this nation or subnation. Contact the individual
subnational Natural Heritage Program for assigned rank.
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Other Subrank Qualifiers
Subrank

Definition

B

Breeding - Basic rank refers to the breeding population of the element in
the nation or subnation (Example: S2B = Subnational Imperiled - Breeding
Population).

N

Nonbreeding - Basic rank refers to non-breeding population of the element
in the nation or subnation (Example: S3N = Subnational Vulnerable - NonBreeding Population).

?

Inexact or Uncertain - Denotes inexact or uncertain numeric rank
(Example: SE? = Uncertain Subnational Exotic Rank).

C

Captive or Cultivated - Present populations are only found in captivity or
cultivation, or as a reintroduced population not yet established (Example:
G1C = Globally Critically Imperiled in Captive or Cultivated Populations
Only).

T

Infraspecific Taxon (trinomial) - The status of the subspecies or
varieties (taxa) are indicated by a "T-rank" following the species' global
rank (Example: G2T1 = Globally Imperiled Species with Subspecies or
Variety in Question Critically Imperiled).

Downloaded from: http://www.cnhp.colostate.edu/about/heritage.asp, July
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Appendix C. Wildlife Occurrence List

Common Name
Canada goose
Gadwall
Mallard
Dusky (blue) grouse
Spotted sandpiper
Great blue heron
Turkey vulture
Cooper’s hawk
Northern goshawk
Red-tailed hawk
Golden eagle
Prairie falcon
American kestrel
Great horned owl
Black-chinned
hummingbird
Broad-tailed
hummingbird
Hairy woodpecker
Three-toed woodpecker
Northern flicker (redshafted race)
Olive-sided flycatcher
Western wood-pewee
Say’s phoebe
Dusky flycatcher
Warbling vireo
Plumbeus vireo
Violet green swallow
Northern rough-wing
swallow
Steller’s jay
Western scrub jay
Pinyon jay
Black-billed magpie
American crow
Common raven
Mountain chickadee
Black-capped
chickadee

2011 Avian Species Record
Scientific Name
Abundance
Branta canadensis
Common
Anas strepera
Uncommon
Anas platyrhynchos
Common
Dendragapus obscurus
Common
Actitis macularia
Uncommon
Ardea herodias
Common
Cathartes aura
Common
Accipiter cooperii
Common
Accipiter gentilis
Uncommon
Buteo jamaicensis
Common
Aquila chrysaetos
Common
Falco mexicanus
Common
Falco sparverius
Common
Bubo virginianus
Common
Archilochus alexandri
Common
Selasphorus
platycercus
Picoides villosus
Picoides tridactylus
Colaptes auratus
Contopus borealis
Contopus sordidulus
Sayornis saya
Empidonax oberholseri
Vireo gilvus
Vireo plumbeus
Tachycineta thalassina
Stelgidopteryx
serripennis
Cyanocitta stelleri
Aphelocoma
coerulescens
Gymnorhinus
cyanocephalus
Pica pica
Corvus brachyrhynchos
Corvus corax
Parus gambeli
Parus atricapillus
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Seasonality
Year-round
Spring, Summer, Fall
Year-round
Year-round
Spring, Summer, Fall
Year-round
Spring, Summer, Fall
Spring, Summer, Fall
Spring, Summer, Fall
Year-round
Year-round
Spring, Summer, Fall
Spring, Summer, Fall
Year-round
Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Common

Year-round

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Year-round

Common

Year-round

Common

Year-round

Common

Year-round

Common

Year-round

2011 Avian Species Record
Scientific Name
Abundance
Troglodytes aedon
Common
Cinclus mexicanus
Uncommon
Regulus satrapa
Common

Common Name
House wren
American dipper
Golden-crowned
kinglet
Ruby-crowned kinglet
Blue-gray gnatcatcher
Mountain bluebird
Townsend's solitaire
Hermit thrush
American robin
European starling

Regulus calendula
Polioptila caerulea
Sialia currucoides
Myadestes townsendi
Catharus guttatus
Turdus migratorius
Sturnus vulgaris
Vermivora virginiae
Dendroica petechia
Dendroica coronata
Vermivora celata

Seasonality
Spring, Summer, Fall
Spring, Summer, Fall
Year-round

Common

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Year-round

Common

Year-round

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Brewer’s sparrow

Oporonis tolmiei
Wilsonia pusilla
Piranga ludoviciana
Pheucticus
melanocephalus
Agelaius phoeniceus
Molothrus ater
Spizella passerina
Spizella breweri

Uncommon

Spring, Summer, Fall

Vesper sparrow

Pooecetes gramineus

Uncommon

Spring, Summer, Fall

Sage sparrow

Amphispiza belli
Zonotrichia albicollis

Uncommon

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Spring, Summer, Fall

Common

Year-round

Virginia’s warbler
Yellow warbler
Yellow-rumped warbler
Orange-crowned
warbler
MacGillivray’s warbler
Wilson’s warbler
Western tanager
Black-headed grosbeak
Red-winged blackbird
Brown-headed cowbird
Chipping sparrow

White-crowned
sparrow
Song sparrow
Spotted towhee
Green-tailed towhee
Dark-eyed junco
Pine siskin
Lesser goldfinch
House sparrow

Melospiza melodia
Pipilo maculatus
Pipilo chlorurus
Junco hyemalis
Carduelis pinus
Carduelis psaltria
Passer domesticus

67 SPECIES AS OF
7/25/2011

Common Name
Mountain
cottontail

2011 Mammal Species Record
Scientific Name
Property
Abundance
Sylvilagus nutallii Upper North
Uncommon
Mesa
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Seasonality
Year-round

Common Name
Least Chipmunk
Wyoming ground
squirrel

2011 Mammal Species Record
Scientific Name
Property
Abundance
Tamias minimus
Droste
Common
Spermophilus
Aspen Mass, Cozy
Common
elegans
Point, Cozy Point

Seasonality
Year-round
Year-round

South, Droste,
Seven Star Ranch,
Upper North
Mesa

Thomomys
talpoides
Castor canadensis

All

Common

Year-round

Riparian areas at
Seven Star Ranch
II, Cozy Point
South, Cozy
Point, Droste

Common

Year-round

Microtus
montanus
Canis latrans
Vulpes vulpes
Mustela vison

Upper North
Mesa

Uncommon

Year-round

All

Common

Year-round

All

Common

Year-round

Riparian areas at
Seven Star Ranch
II and Droste

Uncommon

Year-round

American Elk

Cervus elaphus
nelsoni

Hidden Valley,
Seven Star (both),
Droste

Common

Year-round

Mule Deer

Odocoileus
hemionus

All

Common

Year-round

Northern pocket
gopher
Beaver

Montane vole
Coyote
Red fox
Mink

Common Name
Amphibians
Tiger salamander
Western chorus
frog
Northern leopard
frog

2011 Amphibian and Reptile Species Record
Likely for Occurrence
Scientific Name
Property
on Other Properties

Status

Ambystoma
tigrinum
Pseudacris
triseriata
Rana pipiens

Upper North
Mesa

Uncommon

Year-round

Upper North
Mesa

Common

Year-round

Upper North
Mesa

Uncommon

Year-round

Thamnophis
elegans

Upper North
Mesa

Common

Year-round

Reptiles
Western
terrestrial garter
snake
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Appendix D. Natural History of Sensitive Plant Species

D.1 Harrington penstemon (BLM & USFS Sensitive)
Penstemon harringtonii (Harrington’s beardtongue) is a narrowly endemic vascular plant with a

global range limited to an 82 by 48 mile area in the Colorado River drainage in northwestern
Colorado. In 2006, it was known from 74 occurrences in Eagle, Garfield, Grand, Pitkin, Routt,
and Summit counties however in recent years, may new occurrences have been found. It is found
primarily in dry, sagebrush-dominated communities between 6,400 and 9,400 ft. (1,951 and
2,865 m) elevation (Panjabi and Anderson 2006). In 2008, Harrington penstemon was found on
in the vicinity of Cache Creek, three miles south of Rulison Colorado (Western Ecological
Resource 2008). This ridgetop subpopulation occurs in an open rocky sagebrush shrubland and
adjacent to a Quercus gambelii/ Amelanchier alnifolia community, which appears to have been
burned in the past. Common associates include stemless fournerve daisy (Tetraneuris acaulis),
Lambert’s locoweed (Oxytropis lambertii), yarrow (Achillea lanulosa), and Indian paintbrush
(Castilleja chromosa). The soils of Harrington penstemon habitat are typically rocky loams and
rocky clay loams derived from coarse calcareous parent materials or basalt. This showy species
grows to 18 inches in height and has light blue flowers in interrupted spikes. An easily
recognizable feature of the flowers is the two lower stamens that stick out of the floral tube.
There are several threats to the persistence of Penstemon harringtonii including residential and
agricultural development, off-road vehicle use, exotic plant species invasion, over-grazing by
domestic and wild ungulates, oil and gas development, and climate change. The concentration of
these activities within the range and habitat of P. harringtonii suggests that this species has
experienced a significant downward trend over the past 25 years. Sagebrush shrublands on private
lands within the range of P. harringtonii have been developed for agricultural uses, motorized
recreation is rapidly increasing within the range of P. harringtonii, and oil and gas development
are also increasing dramatically within the range of P. harringtonii (Panjabi and Anderson 2006).

D.2 Park milkvetch (USFS Sensitive)
Park milkvetch (Astragalus leptaleus) is an inconspicuous perennial herb in the pea family.
Suitable habitat for park milkvetch in USFS Region 2 includes sedge-grass meadows, swales and
hummocks, wetlands, aspen glades, and streamside willow communities between 7,675 and
9,500 ft in elevation. Park milkvetch is a regional endemic of the Rocky Mountains, with a
bimodal distribution, half of which is in southeastern Wyoming and central Colorado. The other
half of the distribution occurs in east-central Idaho and southwestern Montana. One of the two
Wyoming occurrences is known from the Sierra Madre, managed by the Medicine Bow-Routt
National Forest. Twenty-three occurrences have been documented in Colorado and four in
Wyoming, but many records are very old and their current status is unknown. Only three
occurrences have been documented in the past fifteen years, the most recent being in 1994.
Those three records are on state or private lands in Park County. The most recent records on
National Forest System land in Region 2 in Colorado include one on the Roosevelt National Forest
in Larimer County (a 1975 record) and one on the Arapaho in Summit County (1982). There are
historic occurrences on the Pike (1895), the San Isabel (1873, 1886), and the White River (1892)
National Forests. There are also three historic records (1896 and 1898) from Region 2 in
Wyoming, all on the Medicine Bow National Forest (Ladyman 2006a).
The current trend of park milkvetch across its range is unknown, but it is suspected to be in
decline, due to historical loss and degradation of habitat associated with grazing over the past
century (NatureServe 2005). Rangewide, the major threats to park milkvetch include large-scale
habitat modification from development or meadow conversion for hay production (Ladyman
2006a). Local threats include livestock grazing, competition from invasive non-native plants, offhighway vehicle use, road building, and resource development (Ladyman 2006a).
Plants have been counted at only one occurrence, where 10 to 20 plants occur west of Antero
Reservoir in Park County, Colorado. The species was reported as “frequent” in one occurrence
(Park County 1963) and in a “thick mat” in Gunnison County, Colorado (1978). Information on
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dispersal capability is also sparse; however, park milkvetch appears to produce seeds that fall near
the parent plant; it spreads vegetatively at least to some extent once established (Ladyman 2006a).

D.3 Moonworts (USFS Sensitive)
Moonworts (Botrychium spp.) are small fern allies (usually less than three inches tall). They are
dependent on mycorrhizal fungi throughout their life cycle. These specialized fungi assist with
water and nutrient uptake. The fungal association allows moonworts to remain dormant for several
years at a time, which can be advantageous during periods of drought or other conditions that
limit the species. Moonwort spores germinate underground, and develop into belowground, nonphotosynthetic gametophytes, which produce gametes (sperm and egg). The fertilized zygote then
develops roots, stem, and the aboveground fern-like, spore-producing structure, the sporophyte.
Leaf primordia (specialized leaf-producing cells) are present just below the soil surface for several
years (Beatty et al. 2003, Farrar 2002). Moonwort habitat is often highly variable, but often
includes openings and microsites with evidence of slight to moderate disturbance. The elevations
and specific habitat types for the four moonwort species concern are listed in Table 5. In addition,
the taxonomy of the Botrychium campestre/Botrychium lineare/Botrychium furcatum complex is
currently being studied by Dr. Donald Farrar at Iowa State University.
Moonworts could be adversely affected by habitat alteration if below-ground mycorrhizae, stems,
roots, and leaf primordia are impacted. Road maintenance and construction, mine reclamation
activities, trampling by hikers, and alteration of soil and hydrological regimes could also threaten
the species (Beatty et al. 2003).
Slender moonwort (B. lineare) has been considered one of North America's most rare plants
(CONPS 1997). This species used to be a Candidate for listing under the Endangered Species Act,
but was removed in 2007 due to insufficient information (USFWS, 2011). The status of many
slender moonwort occurrences is unknown, as many have not been relocated in several years or
decades. Forkleaved moonwort (B. furcatum) was recently discovered in Colorado and is now
found in Boulder, Eagle, Lake, and El Paso Counties (Smith 2009). Taxonomic studies are
currently underway and this species will likely be subsumed under B. lineare. Trianglelobe
moonwort (B. ascendens) has a wide range in western North America but is considered rare
because it occurs in widely scattered disjunct populations and populations numbers are often
small (Beatty et al. 2003). Most moonworts in Colorado are difficult to detect in the field due to
their small stature (no more than a few inches tall) and inconspicuous appearance. Under some
circumstances, light to moderate disturbance of soils may increase the extent or suitability of
potential habitat by creating the openings needed for moonwort establishment (Beatty et al. 2003).
There is little information about the dispersal capability or habitat and population trends of
moonworts.

D.4 Lesser Panicled Sedge (USFS Sensitive)
Lesser panicled sedge (Carex diandra) is a circumpolar species of wet, often calcareous, meadows

and bogs (Hermann 1970). Harrington (1954) describes this species as confined to wet meadows
and is documented in southwestern and northcentral Colorado at 7,400-9,000 ft. Gage and
Cooper (2006a) mention the elevational range as 6,100 to 9,614 ft in Colorado and Wyoming.
Weber and Wittmann (2001a) mention this species occurring in subalpine willow carrs (i.e., a
wetland meadow especially with willows). “On floating and non-floating moss mats, pond edges,
and hummocks in open shrub and sedge meadows …. Soils often influenced by limestone” (Fertig
2000). CNHP (2008) records show this species occurring in Boulder, Eagle, Garfield, Larimer, Rio
Blanco, and Routt Counties. The location and elevation life zone information is somewhat
contradictory between Harrington (1954) and the other references. Limestone wetland substrate
habitat (i.e., fens -- calcareous wetlands) are rare and there are no know limestone of dolomite
outcrops located within the project area.
Although direct impacts currently appear to pose a relatively small threat to most Region 2 Carex
diandra populations, a wide variety of activities are known to indirectly impact wetland structure
and function and thus potentially reduce the suitability of sites for this species. Activities like
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logging and road construction can significantly alter hydrologic or sediment dynamics in fens and
consequently have a negative impact on any C. diandra that may occur there (Gage and Cooper
2006a).

D.5 Yellow lady’s slipper (USFS Sensitive)
Yellow lady’s slipper (Cypripedium calceolus ssp. parviflorum) is a perennial deciduous forb that
grows as a single plant or in a colony. It is 10 to 80 cm in height with three to six alternate green
leaves and topped with one or rarely two conspicuous flowers which are colored yellowish-green
to purplish-brown (Mergen, 2006). In Colorado, the plant occurs at elevations between 5,800 and
12, 683 ft in aspen, lodgepole pine, ponderosa pine, narrowleaf cottonwood, and spruce-fir-aspen
forests. Yellow lady’s slipper appears to be adapted to a range of moisture requirements. The
species is endemic to North America and found in all five states of Region 2. In Region 2, some
occurrences are found in dry ponderosa pine forests less than 4,000 ft in elevation, and others are
found in riparian areas, north slopes, and cool drainages that have moist to near saturated soil
moisture throughout the growing season. Although the habitat of this species is quite variable, it
is more common on shaded, cool, north-facing slopes in perennial moist to saturated soils. As are
all orchids, yellow lady’s slipper is entirely or partially dependent on mycorrhizal fungi
throughout its life cycle.
Yellow lady’s-slipper is a colony-forming species with rhizomes that can initiate growth of
multiple stems (Harper and White 1974). Seedling establishment is dependent on mycorrhizal
fungi, and plants often experience dormant periods lasting approximately one to two years
(Mergen 2006). Although response to canopy removal is uncertain, it is speculated that yellow
lady’s-slipper would likely not tolerate significant canopy removal or alteration of soil and
hydrological conditions (Allen 2002). Little information is known about habitat or population
trends of yellow lady’s-slipper, locally or globally. However, there is some speculation that the
species is declining due to habitat loss associated with residential development on private lands,
over-collection, grazing, and logging (Mergen 2006).

D.6 Slender cottongrass (USFS Sensitive)
Slender cottongrass (Eriophorum gracile) is a perennial, rhizomatous herb in the sedge family

(Cyperaceae). It flowers and fruits beginning in mid-June and continues through August (Decker
et al. 2006b). Slender cottongrass occurs in fens and subalpine wet meadows with saturated soils
(Decker et al. 2006b). Species that have been found in association with slender cotton-grass
include Bellardi bog-sedge (Kobresia myosuroides), alpine meadow-rue (Thalictrum alpinum),
Porter’s false needlegrass (Ptilagrostis porteri), livid sedge (Carex livida), shrubby cinquefoil
(Dasiphora floribunda), dwarf birch (Betula nana), and hooded ladies-tresses (Spiranthes
romanzoffiana). Slender cottongrass is adapted to fine to coarse textured soils having pH ranging
from 4.0 to 6.5 (USDA, NRCS 2009).
Slender cottongrass is circumboreal, ranging in North America across Alaska and Canada, south to
Oregon, Colorado, Illinois, and Pennsylvania (Decker et al. 2006b). It occurs in an uncommon
habitat which may be vulnerable to altered hydrology, peat mining, livestock grazing, and
unregulated recreation (Decker et al. 2006b).

D.7 Dwarf raspberry
Dwarf raspberry (Rubus arcticus) is a small, rose-pink flowered, woody, rhizomatous perennial in
the rose family. The species occurs in willow carrs and along mossy streamsides (Spackman et al.
1997), and occasionally occurs in meadows, mossy willow thickets, moist forest floors, and along
mountain streams. Populations have been found in boggy woods and marshes, mountain
meadows, and alpine tundra in Wyoming (Ladyman 2006b). Elevation in Colorado ranges from
8,600 to 9,700 ft above sea level. Dwarf raspberry develops flowers from late June through early
July, with fruiting taking place from late July through August. However, Colorado occurrences
rarely appear to produce fruit (Spackman et al. 1997).
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Dwarf raspberry is known from Alaska to Newfoundland, south to British Columbia and
Minnesota, and in the Rocky Mountains from Montana to Colorado. In Wyoming, it is known
from the Yellowstone Plateau in Teton County and from a large population consisting of
thousands of plants on the Bighorn National Forest (Ladyman 2006b). Dwarf raspberry is
common in Canada. Population and habitat trends are presumed to be stable, but information on
life history and demography is not. The primary threat to the species is habitat loss (Ladyman
2006b). Potential causes of habitat loss include recreation, livestock grazing, and extraction of
natural resources (e.g., timber and peat). Any activities that change water availability to the plant
could affect occurrences. Effects of fire and fire suppression are unknown, but they may affect the
availability of suitable habitat. Road and trail construction and maintenance may affect some
occurrences. Warmer temperatures and/or drier conditions associated with global climate change
are potential threats. Atmospheric nitrogen deposition may affect some occurrences.

D.8 Lesser Bladderwort (USFS Sensitive)
Lesser bladderwort (Utricularia minor) is a small, perennial aquatic plant with submersed weak
stems and leaves. It is carnivorous and affixed (not free floating) and can reproduce both
vegetatively and sexually. Lesser bladderwort has been documented throughout North America in
shallow ponds or pools, lakes, open water areas within fens (often alkaline), and slow-moving
streams. Although it is most often associated with fens, the species has been reported from beaver
ponds and ditches. In Region 2, the species is mainly associated with two wetland types: fens at
higher elevations, and freshwater marsh systems at lower elevations and in the Plains states. In
Colorado, the plant is known from locations at elevations between 8,200 and 10,950 ft. In
Region 2, lesser bladderwort has been recorded from a total of 28 occurrences, 11 of which are
on National Forest System lands. This species is likely under-recorded because of its rarity,
localized habitat requirements, and inconspicuous appearance when not in flower (Neid 2006).
The current trend of lesser bladderwort across its range is unknown, but habitat degradation and
loss has occurred, and this may suggest a downward decline (Neid 2006). Across its known
range, lesser bladderwort has been impacted by hydrological diversions, livestock use, road
construction, increased sedimentation, nutrient enrichment, and fish introductions (Neid 2006).
Degradation of water quality and hydrological alteration of habitat, habitat loss, and competition
from invasive species are the primary potential direct threats to the species (Neid 2006).
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Scientific Name

Common Name

Family

Origin*

Subalpine fir

Pinaceae

N

Utah juniper
Rocky Mountain
Juniper
Blue spruce
Ponderosa pine
Narrowleaf
cottonwood
Quaking aspen
Douglas fir
Crack willow

Cupressaceae
Cupressaceae

N
N

Pinaceae
Pinaceae
Salicaceae

N
N
N

Salicaceae
Pinaceae
Salicaceae

N
N
I

Mountain maple
Alder

Aceraceae
Betulaceae

N
N

Serviceberry
Utah serviceberry
Big sagebrush

Rosaceae
Rosaceae
Asteraceae

N
N
N

Bog birch
River birch

Betulaceae
Betulaceae

N
N

Mountain mahogany
Rubber rabbitbrush

Rosaceae
Asteraceae

N
N

Green rabbitbrush

Asteraceae

N

Redosier dogwood

Cornaceae

N

Red haw
Bush honeysuckle
Common juniper

Rosaceae
Caprifoliaceae
Cupressaceae

N
N
N

Fly honeysuckle
Oregon grape
Mountainlover
Shrubby cinquefoil

Caprifoliaceae
Berberidaceae
Celastraceae
Rosaceae

N
N
N
N

Native chokecherry

Rosaceae

N

Bitterbrush
Gambel's oak
Wax currant
Whitestem
gooseberry
New Mexico locust

Rosaceae
Fagaceae
Grossulariaceae
Grossulariaceae

N
N
N
N

Fabaceae

N

Trees

Abies bifolia (= A.
lasiocarpa of Colo lit)
Juniperus osteosperma
Juniperus scopulorum
Picea pungens
Pinus ponderosa
Populus angustifolia
Populus tremuloides
Pseudotsuga menziesii
Salix fragilis
Shrubs/Subshrubs

Acer glabrum
Alnus incana ssp.
tenuifolia
Amelanchier alnifolia
Amelanchier utahensis
Artemisia tridentata
(sensu lato)
Betula glandulosa
Betula occidentalis (B.
fontinalis)
Cercocarpus montanus
Chrysothamnus
nauseosus
Chrysothamnus
viscidiflorus
Cornus sericea (C.
stolonifera)
Crataegus erythropoda
Distegia involucrata
Juniperus communis
subsp. alpina
Lonicera morrowii
Mahonia repens
Paxistima myrsinites
Pentaphylloides
floribunda
Prunus virginiana var.
melanocarpa
Purshia tridentata
Quercus gambelii
Ribes cereum
Ribes inerme
Robinia neomexicana

E-1
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Scientific Name

Common Name

Family

Origin*

Rosa woodsii
Rubus idaeus spp.
melanolasius
Salix bebbiana
Salix drummondiana
Salix exigua
Salix lasiandra var.
caudata
Salix monticola
Salix planifolia
Sambucus microbotrys
Sorbus scopulina
Symphoricarpos
rotundifolius
Syringia vulgaris
Tetradymia spinosa

Wood rose
Red raspberry

Rosaceae
Rosaceae

N
N

Bebb willow
Drummond willow
Sandbar willow
Whiplash willow

Salicaceae
Salicaceae
Salicaceae
Salicaceae

N
N
N
N

Mountain willow
Planeleaf willow
Red elderberry
Mountain ash
Snowberry

Salicaceae
Salicaceae
Caprifoliaceae
Rosaceae
Caprifoliaceae

N
N
N
N
N

Common lilac
Spiny horsebrush

Oleaceae
Asteraceae

I
N

Crested wheatgrass
Redtop
Shortawn foxtail
Creeping foxtail
Fringed brome
Mountain brome

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae

Smooth brome
Water sedge
Pale sedge
Elk sedge
Woolly sedge
Smallwing sedge
Western sedge
Clustered field sedge
Beaked sedge
Orchardgrass
Creeping spikerush

Poaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Poaceae
Cyperaceae

I
N
N
N
N
N
N
N
N
I
N

Squirrel tail
Blue wildrye
Slender wheatgrass
Quackgrass
Idaho Fescue
Thurber fescue
American mannagrass

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae

N
N
N
I+
N
N
N

Fowl mannagrass
Needle-and-thread
grass

Poaceae
Poaceae

N
N

Noxious
Weed Class#

Perennial Graminoids

Agropyron cristatum
Agrostis gigantea (alba)
Alopecurus aequalis
Alopecurus arundinaceus
Bromopsis canadensis
Bromus carinatus
(Ceratochloa)
Bromus inermis
Carex aquatilis
Carex canescens
Carex geyeri
Carex lanuginosa
Carex microptera
Carex occidentalis
Carex praegracilis
Carex utriculata
Dactylis glomerata
Eleocharis macrostachya
(=E. palustris)
Elymus elymoides
Elymus glaucus
Elymus trachycaulus
Elytrigia repens
Festuca idahoensis
Festuca thurberi
Glyceria grandis
(maxima)
Glyceria striata
Hesperostipa comata
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Scientific Name

Common Name

Family

Origin*

Hordeum
brachyantherum
Hordeum jubatum
Juncus arcticus subsp.
ater (=J. balticus)
Juncus ensifolius
Koeleria macrantha
Leymus cinereus
Melica spectabilis
Nassella viridula
Oryzopsis asperifolia
Oryzopsis hymenoides
Pascopyrum smithii
(Agropyron)
Phleum pratense
Poa bulbosa
Poa compressa
Poa palustris
Poa pratensis
Poa secunda
Potamogeton sp.
Scirpus microcarpus
Sparganium
angustifolium
Thinopyrum
intermedium
Typha latifolia

Meadow barley

Poaceae

N

Foxtail barley
Baltic rush

Poaceae
Juncaceae

N
N

Swordleaf rush
Junegrass
Basin wildrye
Purple oniongrass
Green needlegrass
Roughleaf ricegrass
Indian ricegrass
Western wheatgrass

Juncaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae

N
N
N
N
N
N
N
N

Timothy
Bulbous bluegrass
Canada bluegrass
Fowl bluegrass
Kentucky bluegrass
Sandberg bluegrass
Pondweed
Smallfruit bulrush
Narrowleaf burreed

Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Potamogetonaceae
Cyperaceae
Sparganiaceae

I
I
I
N
I
N
N
N
N

Intermediate
wheatgrass
Broadleaf cattail

Poaceae

I

Typhaceae

N

Yarrow
Monkshood
Russian knapweed

Asteraceae
Helleboraceae
Asteraceae

N
N
I+

Red baneberry

Helleboraceae

N

Wild flax

Linaceae

N

Nettleleaf giant
hyssop
Orange agoseris
Pale agoseris
Water plantain
Tapertip onion
Stonecrop

Lamiaceae

N

Asteraceae
Asteraceae
Alismataceae
Alliaceae
Crassulaceae

N
N
N
N
N

Two-form pussytoes
Small leaf pussytoes
Showy pussytoes
Rosy pussytoes

Asteraceae
Asteraceae
Asteraceae
Asteraceae

N
N
N
N

Noxious
Weed Class#

Perennial Forbs

Achillea lanulosa
Aconitum columbianum
Acroptilon repens
(Centaurea)
Actaea rubra subsp.
arguta
Adenolinum lewisii
(Linum)
Agastache urticifolia
Agoseris aurantiaca
Agoseris glauca
Alisma triviale
Allium acuminatum
Amerosedum
lanceolatum
Antennaria dimorpha
Antennaria parvifolia
Antennaria pulcherrima
Antennaria rosea
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Common Name

Family

Aphyllon fasciculatum
Apocynum
androsaemifolium
Aquilegia coerulea
Arnica cordifolia
Artemisia absinthium
Artemisia ludoviciana
Aster foliaceus
Astragalus alpinus
Astragalus argophyllus
var. martinii
Astragalus convallarius

Sagebrush broomrape
Dogbane

Orobanchaceae
Apocynaceae

N
N

Colorado columbine
Heartleaf arnica
Absinth wormwood
White sage
Leafy bracted aster
Alpine milkvetch
Silverleaf milkvetch

Helleboraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Fabaceae
Fabaceae

N
N
I+
N
N
N
N

Lesser rushy
milkvetch
Looseflower
milkvetch
Balsamroot
Wintercress
Dummond's
rockcress
Rockcress
Rockcress
Mariposa lily
Heartleaf bittercress
Hoary cress;
Whitetop
Indian paintbrush
Yellow Indian
paintbrush
Narrowleaf Indian
paintbrush
Douglas pincushion
Chicory
Spotted water
hemlock
Canada thistle
Aspen thistle

Fabaceae

N

Fabaceae

N

Asteraceae
Brassicaceae
Brassicaceae

N
N
N

Brassicaceae
Brassicaceae
Calochortaceae
Brassicaceae
Brassicaceae

N
N
N
N
I+

Scropulariaceae
Fabaceae

N
N

Scrophulariaceae

N

Asteraceae
Asteraceae
Apiaceae

N
I+
N

Asteraceae
Asteraceae

I+
N

Portulacaceae

N

Santalaceae

N

Convolvulaceae
Orchidaceae

I+
N

Orchidaceae

N

Apiaceae

N

Helleboraceae

N

Astragalus tenellus
Balsamorhiza sagittata
Barbarea orthoceras
Boechera drummondii
Boechera lignifera
Boechera retrofracta
Calochortus gunnisonii
Cardamine cordifolia
Cardaria draba
Castilleja chromosa
Castilleja flava
Castilleja linariifolia
Chaenactis douglasii
Cichorum intybus
Cicuta maculata
Cirsium arvense (Breea)
Cirsium clavatum var.
osterhoutii
Claytonia lanceolata
Comandra umbellata
subsp. pallida
Convolvulus arvensis
Corallorhiza maculata
Corallorhiza striata
Cymopterus planosus
Delphinium nuttallianum

Lanceleaf spring
beauty
Comandra
Field bindweed
Spotted coralroot
orchid
Striped coralroot
orchid
Rocky mountain
springparsley
Nuttall's larkspur
E-4
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Drymocallis arguta
Dugaldia hoopesii
(Helenium)
Epilobium ciliatum
Eremogone congesta
Erigeron flagellaris
Erigeron speciosus
Eriogonum umbellatum
Erythrocoma triflora
(Geum)
Eucephalus engelmannii
(Aster)
Eucephalus glaucus
Fragaria virginiana
subsp. glauca
Frasera speciosa
Galium septentrionale
Geranium richardsonii

Tall cinquefoil
Orange sneezeweed

Rosaceae
Asteraceae

N
N

Northern willowherb
Ballhead sandwort
Running fleabane
Aspen fleabane
Wild buckwheat
Prairie smoke

Onagraceae
Alsinaceae
Asteraceae
Asteraceae
Polygonaceae
Rosaceae

N
N
N
N
N
N

Engelmann's aster

Asteraceae

N

Gray aster
Mountain strawberry

Asteraceae
Rosaceae

N
N

Monument plant
Northern bedstraw
Richardson's
Geranium
Sticky purple
geranium
Largeleaf avens

Gentianaceae
Rubiaceae
Geraniaceae

N
N
N

Geraniaceae

N

Rosaceae

N

Aspen sunflower

Asteraceae

N

Showy goldeneye
Cow parsnip

Asteraceae
Apiaceae

N
N

Littleleaf alumroot
Ballhead waterleaf
Fendler waterleaf
Scarlet gilia
Rocky Mountain iris
White peavine
Ox-eye daisy

Saxifragaceae
Hydrophyllaceae
Hydrophyllaceae
Polemoniaceae
Iridaceae
Fabaceae
Asteraceae

N
N
N
N
N
N
I+

Lovage
Yellow Toadflax
Fernleaf biscuitroot
Mountain desert
parsley
Ternate desert parsley

Apiaceae
Scrophulariaceae
Apiaceae
Apiaceae

N
I+
N
N

Apiaceae

N

Silvery lupine
Bigelow tansyaster

Fabaceae
Asteraceae

N
N

Hoary aster

Asteraceae

N

Geranium viscosissimum
Geum macrophyllum
var. perincisum
Helianthella
quinquenervis
Heliomeris multiflora
Heracleum sphondylium
subsp. montanum
Heuchera parvifolia
Hydrophyllum capitatum
Hydrophyllum fendleri
Ipomopsis aggregata
Iris missouriensis
Lathyrus leucanthus
Leucanthemum vulgare
(Chrysanthemum
leucanthemum)
Ligusticum porteri
Linaria vulgaris
Lomatium dissectum
Lomatium grayi
Lomatium triternatum
subsp. platycarpum
Lupinus argenteus
Machaeranthera
bigelovii
Machaeranthera
canescens
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Common Name

Family

Maianthemum
amplexicaule
Maianthemum stellatum
(Smilacina stellata)
Malva neglecta
Medicago lupulina
Medicago sativa
Mentha arvensis
Mertensia brevistyla
Mertensia ciliata
Nasturtium officinale
Noccaea montana
Oenothera caespitosa
Oenothera flava

False Solomon's seal

Convallariaceae

N

Starry false Solomon
seal
Cheeseweed
Black medic
Alfalfa
Field mint
Shortstyle bluebells
Chiming bells
Water cress
Alpine pennycress
Evening primrose
Yellow evening
primrose
Bluntseed sweet
cicely
Western sweet cicely
Lambert's locoweed
White locoweed
Falsegold groundsel
Rocky Mountain
groundsel
Threetooth ragwort
Giant lousewort

Convallariaceae

N

Malvaceae
Fabaceae
Fabaceae
Lamiaceae
Boraginaceae
Boraginaceae
Brassicaceae
Brassicaceae
Onagraceae
Onagraceae

I
I
I
N
N
N
[N]
N
N
N

Apiaceae

N

Apiaceae
Fabaceae
Fabaceae
Asteraceae
Asteraceae

N
N
N
N
N

Asteraceae
Scrophulariaceae

N
N

Scrophulariaceae
Scrophulariaceae

N
N

Scropulariaceae

N

Scrophulariaceae
Scropulariaceae
Scrophulariaceae

N
N
N

Watson's
penstemon
Asteraceae
Boraginaceae
Polemoniaceae
Polemoniaceae
Brassicaceae
Plantaginaceae
Plantaginaceae
Polemoniaceae

N

Rosaceae
Rosaceae

N
N

Osmorhiza depauperata
Osmorhiza occidentalis
Oxytropis lambertii
Oxytropis sericea
Packera pseudaurea
Packera streptanthifolia
Packera tridenticulata
Pedicularis procera
(grayi)
Penstemon caespitosus
Penstemon eatonii

Penstemon watsonii

Mat penstemon
Firecracker
penstemon
Osterhout's
penstemon
Palmer penstemon
Upland beardtongue
Rocky Mountain
penstemon
Scropulariaceae

Petradoria pumila
Phacelia heterophylla
Phlox longifolia
Phlox multiflora
Physaria floribunda
Plantago lanceolata
Plantago major
Polemonium
foliosissimum
Potentilla hippiana
Potentilla pulcherrima

Rock goldenrod
Varileaf phacelia
Long's phlox
Phlox
Pointtip twinpod
English plantain
Common plantain
Towering jacob's
ladder
Woolly cinquefoil
Beautiful cinquefoil

Penstemon osterhoutii
Penstemon palmeri
Penstemon saxosorum
Penstemon strictus
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Common Name

Family

Potentilla recta
Pseudocymopterus
montanus
Pseudostellaria
jamesiana
Psilochenia acuminata
Psilochenia occidentalis

Sulphur cinquefoil
Mountain parsley

Rosaceae
Apiaceae

I+
N

Sticky false starwort

Alsinaceae

N

Tapertip hawksbeard
Largeflower
hawksbeard
Pasqueflower

Asteraceae
Asteraceae

N
N

Ranunculaceae

N

Sagebrush buttercup
Macoun's buttercup
Western coneflower

Ranunculaceae
Ranunculaceae
Asteraceae

N
N
N

Western dock

Polygonaceae

N

Curly dock
Willow dock
Lanceleaf figwort
Lambstongue
groundsel
Butterweed groundsel
Checker mallow
New Mexico
checkermallow
Blue-eyed grass
Threenerve
goldenrod
Coppermallow
Common tansy
Rock dandelion
Dandelion
Fendler meadowrue
Leafy spurge

Polygonaceae
Polygonaceae
Scrophulariaceae
Asteraceae

I
N
N
N

Asteraceae
Malvaceae
Malvaceae

N
N
N

Iridaceae
Asteraceae

N
N

Malvaceae
Asteraceae
Asteraceae
Asteraceae
Thallictraceae
Euphorbiaceae

N
I+
I
I
N
I+

Red clover
White Dutch clover
Stinging nettle

Fabaceae
Fabaceae
Urticaceae

I
I
N

Edible valerian
Western valerian
American speedwell
American vetch
Hookedspur violet
Shelton's violet

Valerianaceae
Valerianaceae
Scrophulariaceae
Fabaceae
Violaceae
Violaceae

N
N
N
N
N
N

Canadian white violet

Violaceae

N

Pulsatilla patens subsp.
multifida
Ranunculus glaberrimus
Ranunculus macounii
Rudbeckia occidentalis
var. montana
Rumex aquaticus subsp.
occidentalis
Rumex crispus
Rumex triangulivalvis
Scrophularia lanceolata
Senecio integerrimus
Senecio serra
Sidalcea candida
Sidalcea neomexicana
Sisyrinchium montanum
Solidago velutina
Sphaeralcea coccinea
Tanacetum vulgare
Taraxacum laevigatum
Taraxacum officinale
Thalictrum fendleri
Tithymalus esula
(Euphorbia esula var.
esula)
Trifolium pratense
Trifolium repens
Urtica gracilis subsp.
gracilis
Valeriana edulis
Valeriana occidentalis
Veronica americana
Vicia americana
Viola adunca
Viola biternata (V.
sheltonii)
Viola scopulorum (V.
canadensis)
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Viola vallicola
Virgulaster ascendens
Wyethia X. magna

Lanceleaf violet
Longleaved aster
Mule's ears

Violaceae
Asteraceae
Asteraceae

N
N
N

Western blue
virginsbower
Hairy clematis
Climbing nightshade

Ranunculaceae

N

Ranunculaceae
Solanaceae

N
I

Fragile fern
Field horsetail
Scouring rush
Smooth horsetail

Athyriaceae
Equisetaceae
Equisetaceae
Equisetaceae

N
N
N
N

Brittle prickly pear

Cactaceae

N

Diffuse knapweed

Asteraceae

I+

Powell's amaranth
Rock jasmine

Amaranthaceae
Primulaceae

N
N

Common burdock
Shepherd's purse
Plumeless thistle
Bur buttercup
Lambs quarters
Blue-eyed Mary
Narrowleaf
mountaintrumpet
Poison hemlock
Goldensmoke
Houndstongue
Tansy mustard
Woodland
whitlowgrass
Redstem filaree
Spreading
groundsmoke
Manyflower stickseed
Prickly lettuce
Lesser duckweed
Clasping peppergrass
Scentless chamomile
Yellow sweet clover

Asteraceae
Brassicaceae
Asteraceae
Ranunculaceae
Chenopodiaceae
Scrophulariaceae
Polemoniaceae

I+
I
I+
I
I
N
N

Apiaceae
Fumariaceae
Boraginaceae
Brassicaceae
Brassicaceae

I+
N
I+
N
N

Geraniaceae
Onagraceae

I+
N

Boraginaceae
Asteraceae
Lemnaceae
Brassicaceae
Asteraceae
Fabaceae

N
I
N
I
I+
I

Noxious
Weed Class#

Vines

Clematis occidentalis
(Atragene)
Coriflora hirsutissima
Solanum dulcamara
Ferns and Fern Allies

Cystopteris fragilis
Equisetum arvense
Hippochaete hyemalis
Hippochaete laevigata
Cacti

Opuntia fragilis
Annual/Biennial Forbs

Acosta diffusa
(Centaurea)
Amaranthus powellii
Androsace
septentrionalis
Arctium minus
Capsella bursa-pastoris
Carduus acanthoides
Ceratocephala orthoceras
Chenopodium album
Collinsia parviflora
Collomia linearis
Conium maculatum
Corydalis aurea
Cynoglossum officinale
Descurainia incana
Draba nemorosa
Erodium cicutarium
Gayophytum diffusum
Hackelia floribunda
Lactuca serriola
Lemna minor
Lepidium perfoliatum
Matricaria perforata
Melilotus officinalis
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Microsteris gracilis ssp.
humilis
Neolepia campestris
Pastinaca sativa
Polygonum douglasii
Sinapis arvensis (Brassica
kaber)
Thlaspi arvense
Tragopogon pratensis
Turritis glabra
Verbascum thapsus
Myosurus minimus

Dwarf phlox

Polemoniaceae

N?

Field pepperweed
Parsnip
Douglas knotweed
Charlock, Wild
mustard
Pennycress
Meadow salsify
Tower mustard
Common mullein
Tiny Mouse-tail

Brassicaceae
Apiaceae
Polygonaceae
Brassicaceae

I
I
N
I

Brassicaceae
Asteraceae
Brassicaceae
Scrophulariaceae
Ranunculaceae

I
I
N
I+
N

Cheatgrass; Downy
brome

Poaceae

I+

Noxious
Weed Class#

c

Annual Graminoids

Anisantha tectorum
(Bromus)

c

* Origin
N = Native
I = Introduced
I+ = Colorado State Noxious Weed
#

Noxious Weed Classes
List B Noxious Weeds: Those for which the State of Colorado, local governments, and other
interested parties have developed and implemented state noxious weed management plans designed
to stop the continued spread of these species.
List C Noxious Weeds: The State is not trying to stop the continued spread of List C species but to
provide additional education, research, and biological control resources to jurisdictions that choose
to require management of List C species (Title 35 Article 5.5).
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Table F-1. Vegetation Cover Data - Aspen Forest

Species Name

Transect 6
1st
2nd

Transect 7
1st
2nd

Transect 16
1st
2nd

Transect 22
1st
2nd

Transect 24
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

0.0%
52.6%
52.6%

0.1%
38.4%
38.6%

5.4%
1.2%
0.0%
0.4%
5.8%
12.8%

6.9%
1.1%
0.1%
0.9%
11.3%
20.3%

0.2%
1.2%
3.6%
1.2%
5.0%
2.0%
0.0%
2.4%
0.2%
15.8%

1.0%
2.3%
3.6%
2.1%
6.7%
2.7%
0.1%
5.4%
0.4%
24.4%

1.0%
0.4%
0.2%
0.2%
0.8%
1.2%
1.4%

2.1%
0.9%
0.1%
0.1%
1.1%
1.7%
1.6%

Trees

Juniperus scopulorum
Populus tremuloides
Trees Subtotal

73
73.0%

50
50.0%

(2)

62
62.0%

(1)

1
3

(1)
(2)

22
22.0%

56
56.0%

(2)

4

(7)

2

(1)
(2)

Shrubs

Amelanchier alnifolia
Prunus virginiana var. melanocarpa
Quercus gambelii
Rosa woodsii
Symphoricarpos rotundifolius
Shrubs Subtotal

3
3.0%

(1)
(20)

11
11.0%

(17)

2

(3)

5
9.0%

(7)
(2)
(1)
(11)

22
3

10
35.0%

(6)

(2)
6.0%

Perennial Graminoids

Bromopsis canadensis
Bromus carinatus
Bromus inermis
Carex geyeri
Elymus glaucus
Elymus trachycaulus
Phleum pratense
Poa pratensis
Stipa viridula
Perennial Graminoids Subtotal

2

2
4
2

(2)
(6)

(7)
(4)
(1)
(9)
(2)

10.0%

4
2

(3)
(1)

4
3

(4)
(2)

1
1
16
3
6
1

1

(2)

6
1
17.0%

(14)

3

1
1
1
1

(2)
(1)

9.0%

1
2

(4)

(4)
(1)
(3)
(1)
(2)
(2)

3
9

(8)
(6)

(1)

31.0%

12.0%

Perennial Forbs

Achillea lanulosa
Agastache urticifolia
Antennaria parvifolia
Aquilegia coerulea
Aster foliaceous
Erigeron speciosus
Galium septentrionale

1

(2)

4

(3)

3
1

(3)
(2)

(1)

(2)
(1)

4
(1)
4

2
1

F-1

(2)

(2)

2

(4)
(2)

Table F-1. Vegetation Cover Data - Aspen Forest

Species Name

Heracleum sphondylium ssp. montanum
Lathyrus leucanthus
Ligusticum porteri
Lupinus argenteus
Medicago lupulina
Osmorhiza depauperata
Osmorhiza occidentalis
Phlox multiflora
Potentilla pulcherrima
Rudbeckia occidentalis var. montana
Taraxacum officinale
Thalictrum fendleri
Trifolium repens
Vicia americana
Viola biternata
Viola scopulorum
Viola vallicola
Virgulaster adcendens
Perennial Forbs Subtotal

Transect 6
1st
2nd

Transect 7
1st
2nd

Transect 16
1st
2nd

(3)
(1)

(1)

Transect 22
1st
2nd

(1)

Mean
Absolute
Cover

Mean
Relative
Cover

11.0%

0.6%
0.2%
0.0%
0.2%
0.0%
0.0%
0.2%
0.2%
0.4%
0.4%
0.6%
0.0%
0.2%
0.6%
0.2%
0.2%
0.2%
0.8%
10.2%

0.7%
1.0%
0.1%
0.3%
0.1%
0.1%
0.3%
0.1%
0.3%
0.6%
0.6%
0.4%
0.1%
1.9%
0.3%
0.1%
0.6%
0.6%
16.0%

0.4%
0.1%
0.1%
0.7%
100.0%

Transect 24
1st
2nd
3
1

(2)
(2)

1

(1)
(1)

(1)

1
1
1
2
1

2

1
(2)
(1)
(1)

(2)
1
1
1

(2)

2

(4)

(4)

(1)
1

(2)
2
9.0%

1
2
19.0%

(1)
7.0%

5.0%

Annual/Biennial Forbs

Cynoglossum officinale
Descurainia incana
Hackelia floribunda
Annual/Biennial Forbs Subtotal
Total Vegetation Cover
Other Cover
Litter
Standing Dead
OTHER COVER TOTAL

1

(1)

(1)
(1)
(1)

1.0%

0.0%

0.0%

0.0%

0.0%

0.2%
0.0%
0.0%
0.2%

96.0%

89.0%

95.0%

93.0%

85.0%

91.6%

2
2
4.0%

6
5
11.0%

5
0
5.0%

6
1
7.0%

7
8
15.0%

5.2%
3.2%
8.4%

F-2

Table F-2. Species Richness & Floristic Quality Assessment - Aspen Forest

Species Name

Origin*

C-value +

N
N
N

5
5
5

N
N
N
N
N
N
N
N

6
3
5
4
5
5
5
5

N
I
I
N
N
I
N
N
N
I
I
N

5
0
0
6
na
0
7
4
8
0
0
4

N
N
N
N

4
5
na
8

Transect 6

Transect 7

Transect 16

Transect 22

Transect 24

Trees

Abies bifolia
Juniperus scopulorum
Populus tremuloides

p
p

p

p
p

p

p

p

p

p

p

p

p

Shrubs

Amelanchier alnifolia
Chrysothamnus nauseosus
Mahonia repens
Prunus virginiana var. melanocarpa
Quercus gambelii
Ribes inerme
Rosa woodsii
Symphoricarpos rotundifolius

p
p

p
p

p

p
p

p

p
p
p

p

p
p
p
p

Perennial Graminoids

Bromopsis canadensis
Bromus carinatus
Bromus inermis
Carex geyeri
Carex microptera
Dactylis glomerata
Elymus glaucus
Elymus trachycaulus
Festuca thurberi
Phleum pratense
Poa pratensis
Stipa viridula

p
p
p

p
p
p
p

p

p

p
p
p

p
p

p
p
p

p

p
p

p
p

p
p
p
p
p
p

p
p
p
p
p

p
p
p
p
p

Perennial Forbs

Achillea lanulosa
Agastache urticifolia
Antennaria parvifolia
Aquilegia coerulea

F-3

p
p
p
p

p

p

p
p

Table F-2. Species Richness & Floristic Quality Assessment - Aspen Forest

Species Name

Aster foliaceous
Castilleja linariifolia
Cirsium clavatum osterhoutii
Clematis ligusticifolia
Corallorhiza maculata
Erigeron speciosus
Fragaria virginiana
Galium septentrionale
Geranium viscosissimum
Heracleum sphondylium ssp. montanum
Hydrophyllum fendleri
Lathyrus leucanthus
Leucanthemum vulgare
Ligusticum porteri
Lupinus argenteus
Medicago lupulina
Osmorhiza depauperata
Osmorhiza occidentalis
Pedicularis procera (grayi)
Phlox multiflora
Polemonium foliosissimum
Potentilla pulcherrima
Pseudostellaria jamesiana
Rudbeckia occidentalis var. montana
Scrophulariacea lanceolata
Senecio serra
Taraxacum officinale
Thalictrum fendleri
Trifolium pratense
Trifolium repens
Vicia americana
Viola adunca
Viola biternata
Viola scopulorum

Origin*

C-value +

N
N
N
N
N
N
N
N
N
N
N
N
I
N
N
I
N
N
N
N
N
N
N
N
N
N
I
N
I
I
N
N
N
N

5
6
6
4
7
5
5
6
5
6
7
6
0
7
7
0
7
7
8
5
7
5
6
7
5
7
0
6
0
0
5
6
na
7

Transect 6

Transect 7

Transect 16

Transect 22

Transect 24
p

p
p
p
p

p
p

p

p

p

p

p

p

p
p
p
p

p

p
p
p
p

p
p

p
p
p
p

p
p
p
p

p

p

p

p
p
p
p
p
p

p
p
p

p
p

p
p

p
p

p
p
p
p

p

p
p

p
p

p

p
p

F-4

p
p

p
p
p
p
p
p

p
p
p
p
p
p

Table F-2. Species Richness & Floristic Quality Assessment - Aspen Forest

Species Name

Viola vallicola
Virgulaster adcendens

Origin*

C-value +

Transect 6

Transect 7

N
N

7
na

p
p

p
p

I
I
N
I
N
N
I
I

0
0
5
0
2
3
0
0

p

Transect 16

Transect 22

Transect 24

p

p

Annual/Biennial Forbs

Carduus acanthoides
Chenopodium album
Corydalis aurea
Cynoglossum officinale
Descurainia incana
Hackelia floribunda
Neolepia campestris
Tragopogon pratensis

p
p
p

p
p

p
p
p
p
p
p
p

p
p

p

Number of Introduced Species
Number of Native Species

6
24

6
24

11
31

8
26

6
31

Total Species Richness

30

30

42

34

37

3.8

4.0

3.6

3.9

4.6

Mean Species Richness

34.6

Mean C-Value Per Transect
Mean C-Value All Transects

4.0

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009

F-5

Table F-3. Vegetation Cover Data - Mountain Shrubland

Species Name

Transect 10
1st
2nd

Transect 13
1st
2nd

Transect 19
1st
2nd

Transect 28
1st
2nd

Transect 29
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

2.2%
5.6%
0.2%
2.0%
0.0%
1.2%
49.6%
0.2%
0.6%
8.4%
70.0%

4.2%
5.7%
0.2%
1.8%
0.5%
2.5%
42.3%
0.2%
2.1%
16.0%
75.5%

0.2%
0.6%
3.2%
0.0%
0.4%
3.4%
1.2%
9.0%

0.2%
0.5%
5.4%
0.2%
0.5%
4.9%
1.6%
13.2%

0.4%
0.2%
1.2%
0.2%
0.2%
0.2%
0.4%
0.0%
1.0%

0.5%
0.2%
2.0%
0.3%
0.2%
0.2%
1.3%
0.2%
1.3%

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Mahonia repens
Prunus virginiana var. melanocarpa
Quercus gambelii
Ribes inerme
Rosa woodsii
Symphoricarpos rotundifolius
Shrubs Subtotal

2

(3)
(1)

5

(9)

1
7

(2)
(3)

3
3

18

(1)
(3)

1
2

68
1
3
6
81.0%

(1)
(9)
(12)

5
66

6
82.0%

(1)
(5)
(3)
(1)
(17)

5

(1)

3
(2)

1
43

(4)
(1)

9
63.0%

(8)

40

(5)

31

(1)

14
65.0%

(10)

7
59.0%

(9)

Perennial Graminoids

Bromopsis canadensis
Bromus inermis
Carex geyeri
Elymus glaucus
Elymus trachycaulus
Poa pratensis
Stipa viridula
Perennial Graminoids Subtotal

1
2

(2)
2

(10)

1

(4)

(3)

7

(2)

(7)
(2)

7
3
17.0%

(1)
(2)

(1)
(1)

(1)
2.0%

2

3
5

3.0%

3.0%

9
3
20.0%

Perennial Forbs

Achillea lanulosa
Comandra umbellata subsp. pallida
Erigeron speciosus
Galium septentrionale
Geranium viscosissimum
Iris missouriensis
Lathyrus leucanthus
Ligusticum porteri
Lupinus argenteus

1

(1)
(1)

3

(1)

1

(5)

1

1
1
2

1
1
(1)

1

(5)

1
(1)

1

(3)

4

F-6

Table F-3. Vegetation Cover Data - Mountain Shrubland

Species Name

Penstemon watsonii
Solidago velutina
Thalictrum fendleri
Vicia americana
Viola vallicola
Virgulaster adcendens
Perennial Forbs Subtotal

Transect 10
1st
2nd

Transect 13
1st
2nd

Transect 19
1st
2nd

Transect 28
1st
2nd

Transect 29
1st
2nd
3

6
9.0%

(2)
(1)

1

9.0%

0.2%
2.0%

0.2%
0.2%
100.0%

(12)
4.0%

0.5%
0.3%
0.8%
0.5%
0.0%
2.9%
11.1%

3.0%

(1)
(2)

7.0%

Mean
Relative
Cover

0.6%
0.4%
0.4%
0.0%
0.0%
1.2%
6.4%

2
1

Mean
Absolute
Cover

Annual/Biennial Forbs

Gayophytum diffusum
Annual/Biennial Forbs Subtotal

0.0%

0.0%

0.0%

0.0%

1
1.0%

Total Vegetation Cover

92%

92%

70%

88%

86%

87.4%

8

3
3
1
1
8.0%

28
1

11

12
1

1
30.0%

1
12.0%

1
14.0%

12.4%
1.0%
0.2%
0.8%
14.4%

Other Cover
Litter
Soil
Rock
Standing Dead
OTHER COVER TOTAL

8.0%

F-7

Table F-4. Species Richness & Floristic Quality Assessment - Mountain Shrubland

Species Name

Origin*

C-value +

Transect 19

Transect 10

Transect 28

Transect 29

Transect 13

N
N
N
N
N
N
N
N
N
N
N

6
4
3
5
6
5
4
5
5
5
5

p
p

p
p
p
p
p

p
p

p
p

p

p

p

p

p

p

p

p
p
p

p

p

p
p

N
N
I
I
N
N
N
N
N
N
N
I
N

8
5
0
0
6
4
7
4
6
6
5
0
4

p

p
p

p

N
N
N
N
N

4
6
8
na
5

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Crataegus erythropoda
Mahonia repens
Prunus virginiana var. melanocarpa
Quercus gambelii
Ribes inerme
Rosa woodsii
Symphoricarpos rotundifolius

p
p
p
p

p
p
p
p

p

Perennial Graminoids

Bromelica spectabilis
Bromopsis canadensis
Bromus carinatus
Bromus inermis
Carex geyeri
Elymus elymoides
Elymus glaucus
Elymus trachycaulus
Hesperostipa comata
Koeleria macrantha
Pascopyrum smithii (Agropyron)
Poa pratensis
Stipa viridula

p
p
p

p

p
p

p
p
p

p
p
p

p
p
p

p
p

p
p

p
p

p
p

p

p

Perennial Forbs

Achillea lanulosa
Agoseris aurantiaca
Allium acuminatum
Antennaria parvifolia
Antennaria pulcherrima

p
p
p

p

p
p

F-8

Table F-4. Species Richness & Floristic Quality Assessment - Mountain Shrubland

Species Name

Balsamorrhiza sagittata
Boechera drummondii
Boechera lignifera
Calochortus gunnisonnii
Castilleja linariifolia
Comandra umbellata subsp. pallida
Eremogone congesta
Erigeron speciosus
Eriogonum umbellatum
Erythrocoma triflora
Galium septentrionale
Geranium viscosissimum
Heuchera parvifolia
Iris missouriensis
Lathyrus leucanthus
Ligusticum porteri
Lupinus argenteus
Osmorhiza occidentalis
Penstemon strictus
Penstemon watsonii
Phlox multiflora
Potentilla pulcherrima
Pseudostellaria jamesiana
Senecio integerrimus
Solidago velutina
Taraxacum officinale
Thalictrum fendleri
Vicia americana
Viola biternata
Viola vallicola
Virgulaster adcendens
Wyethia x magna

Origin*

C-value +

Transect 19

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
I
N
N
N
N
N
N

5
5
8
7
6
5
8
5
6
7
6
5
7
4
6
7
7
7
5
5
5
5
6
5
5
0
6
5
na
7
na
3

p
p

Transect 10

Transect 28

Transect 29

p

p
p
p

p
p

p
p

p

p
p

p

p

p
p
p
p
p
p

Transect 13

p

p
p

p
p
p
p

p
p

p

p

p

p

p

p

p
p
p

p
p
p
p

p
p

p
p
p

p
p

p
p
p

p
p
p

p
p

F-9

p
p
p
p

p

p
p
p

Table F-4. Species Richness & Floristic Quality Assessment - Mountain Shrubland

Species Name
Cryptograms
Lichen
Moss

Origin*

C-value +

N
N

na
na

N
I
N
N
I
N
N
I
N
I

6
0
4
4
0
7
4
0
3
0

Transect 19

Transect 10

Transect 28

Transect 29

Transect 13

p
p

Annual/Biennial Forbs

Androsace septentrionalis
Carduus acanthoides
Collinsia parviflora
Collomia linearis
Descurainia sophia
Draba nemorosa
Gayophytum diffusum
Melilotus officinalis
Polygonum douglassii
Thlaspi arvense

p

p

p
p
p

p

p

p
p
p

p
p
p

p

p
p

Number of Introduced Species
Number of Native Species

1
34

3
24

5
24

3
36

2
21

Total Species Richness

35

27

29

39

23

5.0

4.6

4.3

5.1

4.2

Mean Species Richness

30.6

Mean C-Value Per Transect
Mean C-Value All Transects

4.6

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009

F-10

Table F-5. Vegetation Cover Data - Sagebrush Shrubland

Species Name

Transect 8
1st
2nd

Transect 21
1st
2nd

Transect 25
1st
2nd

Transect 27
1st
2nd

Transect 30
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

3.4%
24.6%
1.8%
2.6%
0.2%
5.2%
9.2%
47.0%

4.8%
34.8%
2.5%
4.0%
0.3%
7.4%
13.3%
67.1%

0.8%
0.8%
0.4%
0.2%
0.4%
0.2%
4.0%
0.8%
7.6%

1.1%
1.1%
0.6%
0.3%
0.6%
0.3%
5.7%
1.1%
10.8%

1.0%
0.2%
2.2%
0.2%
0.8%
0.2%
0.2%
0.4%
2.0%
0.4%
0.0%
5.6%

1.4%
0.3%
3.1%
0.3%
1.1%
0.3%
0.3%
0.6%
2.8%
0.6%
0.0%
7.9%

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Mahonia repens
Purshia tridentata
Symphoricarpos rotundifolius
Shrubs Subtotal

1
27
4
9

1
35
3
2

15
56.0%

22
63.0%

3
27
2

10
13
1

9
7
48.0%

(1)

13
2
39.0%

2
21
(1)

1
1
4
29.0%

Perennial Graminoids

Bromus inermis
Carex geyeri
Elymus elymoides
Elymus trachycaulus
Hesperostipa comata
Pascopyrum smithii (Agropyron)
Poa pratensis
Stipa viridula
Perennial Graminoids Subtotal

4
2

2
2

1
1
5
1
10.0%

1
4

1

4.0%

5.0%

4

1

1
1
2
6.0%

9
1
13.0%

Perennial Forbs

Achillea lanulosa
Allium acuminatum
Balsamorrhiza sagittata
Castilleja flava
Castilleja linariifolia
Eremogone congesta
Erigeron flagellaris
Erigeron speciosus
Eriogonum umbellatum
Lathyrus leucanthus
Lomatium triternatum
Lupinus argenteus

1
7
1

4
1

3
1

1

1
1

1

1

5

4

F-11

5

5

6

13

Table F-5. Vegetation Cover Data - Sagebrush Shrubland

Species Name

Phlox multiflora
Potentilla pulcherrima
Psilochenia acuminata
Solidago velutina
Vicia americana
Viola vallicola
Wyethia x magna
Perennial Forbs Subtotal
Cryptograms
Moss
Cryptograms Subtotal
Total Vegetation Cover
Other Cover
Litter
Soil
Rock
Standing Dead
OTHER COVER TOTAL

Transect 8
1st
2nd

Transect 21
1st
2nd

Transect 25
1st
2nd

Transect 27
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

25.0%

0.2%
0.2%
0.2%
1.0%
0.4%
0.2%
0.2%
15.6%

0.3%
0.3%
0.3%
1.4%
0.6%
0.3%
0.3%
22.1%

0.6%
0.6%
100.6%

Transect 30
1st
2nd
1

1
1
1
1
1
10.0%

5
1

10.0%

13.0%

20.0%

0.0%

0.0%

1
1.0%

1
1.0%

0.0%

0.4%
0.4%

76.0%

77.0%

67.0%

66.0%

67.0%

70.6%

17
6

15
4
1
3
23.0%

30
2
1

24
2
2
6
34.0%

23
3
3
4
33.0%

21.8%
3.4%
1.4%
2.8%
33.5%

1
24.0%

33.0%

F-12

Table F-12. Species Richness & Floristic Quality Assessment - Riparian/Wetland Habitats

Species Name

Origin*

C-value +

N
N
N
I

5
6
5
0

N
N
N
N
N
N
N
N
N
N
N
N
N
N
I

6
3
6
7
6
5
4
5
5
5
3
7
6
5
0

I
N
N
N
N
N
I
I
N
N

0
6
6
6
5
5
0
0
na
4

Transect 1

Transect 4

p

p
p
p

Transect 5

Transect 15

Transect 20

Trees

Juniperus scopulorum
Picea pungens
Populus angustifolia
Salix fragilis

p
p

Shrubs

Amelanchier alnifolia
Chrysothamnus nauseosus
Crataegus erythropoda
Distegia involucrata
Juniperus communis ssp. alpina
Mahonia repens
Prunus virginiana var. melanocarpa
Quercus gambelii
Ribes inerme
Rosa woodsii
Salix exigua
Salix lasiandra var. caudata
Salix monticola
Symphoricarpos rotundifolius
Syringia vulgaris

p

p

p

p
p
p
p

p
p

p
p
p
p

p

p
p

p

p
p
p

p
p
p

p
p

Perennial Graminoids

Bromus inermis
Carex aquatilis
Carex geyeri
Carex lanuginosa
Carex praegracilis
Carex utriculata
Dactylis glomerata
Elytrigia repens
Glyceria striata
Juncus arcticus ssp. ater

p
p

p

p

p
p

p

p

p
p

p

p
p
p

p
p

p
p
p

p
p
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Table F-12. Species Richness & Floristic Quality Assessment - Riparian/Wetland Habitats

Species Name

Juncus ensifolius
Phalaris arundinaceae
Poa pratensis
Scirpus microcarpus

Origin*

C-value +

N
I
I
N

6
0
0
5

N
N
N
N
I
N
N
N
N
N
N
I
N
N
N
I
I
N
N
N
N
N
I
I
I
I
N
N

4
7
5
5
0
4
6
5
6
6
6
0
7
7
7
0
0
7
5
5
5
5
0
0
0
0
5
na

Transect 1

p
p

Transect 4

Transect 5

p

Transect 15

Transect 20

p
p
p

p

Perennial Forbs

Achillea lanulosa
Arnica cordifolia
Aster foliaceous
Balsamorrhiza sagittata
Cirsium arvense (Breea)
Epilobium ciliatum
Galium septentrionale
Geranium viscosissimum
Geum macrophyllum
Heracleum sphondylium ssp. montanum
Lathyrus leucanthus
Leucanthemum vulgare
Ligusticum porteri
Lupinus argenteus
Maianthemum stellatum
Medicago lupulina
Nasturtium officinale
Osmorhiza depauperata
Penstemon strictus
Rumex triangulvalvis
Sidalcea candida
Solidago velutina
Tanacetum vulgare
Taraxacum officinale
Tithymalus uralensis
Trifolium repens
Vicia americana
Virgulaster adcendens

p
p
p
p

p

p

p

p

p
p
p
p
p

p
p

p
p
p

p

p
p

p
p

p
p

p
p
p

p
p
p

p
p
p

p

p
p

p
p
p
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p
p

p
p
p

Table F-12. Species Richness & Floristic Quality Assessment - Riparian/Wetland Habitats

Origin*

C-value +

Transect 1

Equisetum arvense

N

4

p

Cryptograms
Lichen
Moss

N
N

na
na

I
I
I
N
I
I
I
I

0
0
0
3
0
0
0
0

Species Name

Transect 4

Transect 5

Transect 15

p

p
p
p
p
p
p

Transect 20

Ferns & Fern Allies

p
p

Annual/Biennial Forbs

Arctium minus
Carduus acanthoides
Cynoglossum officinale
Hackelia floribunda
Lactuca serriola
Melilotus officinalis
Thlaspi arvense
Tragopogon pratensis

p
p

p

p

p

p
p

p

p

Number of Introduced Species
Number of Native Species

11
15

6
26

12
7

15
18

3
10

Total Species Richness

26

32

19

33

13

2.5

4.4

1.7

2.8

4.0

Mean Species Richness

24.6

Mean C-Value Per Transect
Mean C-Value All Transects

3.1

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009
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Table F-6. Species Richness & Floristic Quality Assessment - Sagebrush Shrubland

Species Name

Origin*

C-value +

Transect 8

Transect 21

Transect 25

Transect 27

Transect 30

N
N
N
N
N
N
N

6
4
3
5
5
6
5

p
p
p
p

p
p
p
p

p
p
p

p
p

p
p

p

p
p
p

p

p

I
N
N
I
N
N
N
N
N
N
N
I
N

0
8
5
0
6
4
4
8
6
6
5
0
4

N
N
N
N
N
N
N
N
N

4
8
na
5
5
5
5
8
7

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Mahonia repens
Purshia tridentata
Symphoricarpos rotundifolius

p
p

p
p

Perennial Graminoids

Agropyron cristatum
Bromelica spectabilis
Bromopsis canadensis
Bromus inermis
Carex geyeri
Elymus elymoides
Elymus trachycaulus
Festuca thurberi
Hesperostipa comata
Koeleria macrantha
Pascopyrum smithii (Agropyron)
Poa pratensis
Stipa viridula

p
p
p

p
p
p
p
p

p
p
p
p
p

p
p

p
p

p
p
p

p

p

p
p
p

p
p

p

p
p

p
p

p

p

p

p

Perennial Forbs

Achillea lanulosa
Allium acuminatum
Antennaria parvifolia
Antennaria pulcherrima
Aphyllon fasiculatum
Balsamorrhiza sagittata
Boechera drummondii
Boechera lignifera
Calochortus gunnisonnii

p
p
p

p
p
p
p
p

p

p

p
p
p

p
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p
p

Table F-6. Species Richness & Floristic Quality Assessment - Sagebrush Shrubland

Origin*

C-value +

Castilleja chromosa
Castilleja flava
Castilleja linariifolia
Comandra umbellata ssp. pallida
Eremogone congesta
Erigeron flagellaris
Erigeron speciosus
Eriogonum umbellatum
Heuchera parvifolia
Lathyrus leucanthus
Lomatium triternatum
Lupinus argenteus
Oenothera caespitosa
Penstemon caespitosus
Penstemon strictus
Phlox multiflora
Potentilla pulcherrima
Pseudostellaria jamesiana
Psilochenia acuminata
Senecio integerrimus
Solidago velutina
Taraxacum officinale
Thalictrum fendleri
Vicia americana
Viola biternata
Viola vallicola
Wyethia x magna

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
I
N
N
N
N
N

7
7
6
5
8
3
5
6
7
6
na
7
5
7
5
5
5
6
6
5
5
0
6
5
na
7
3

p
p
p
p

Cryptograms
Moss

N

na

p

N

3

Species Name

Transect 8

Transect 21

Transect 25

Transect 27
p

p
p

p

p

p
p

p

p

p
p

p

p

p

p

p
p

p
p

p
p

p
p
p
p
p
p

p
p
p
p

p

p
p

p
p

p

p
p

p
p

p
p

p

p

p

p

F-17

p

p
p

p
p
p
p

p
p

p

Cacti

Opuntia fragilis

Transect 30

Table F-6. Species Richness & Floristic Quality Assessment - Sagebrush Shrubland

Species Name

Origin*

C-value +

N
I
N
N
N
N
I
N
I

6
0
4
4
7
4
0
3
0

Transect 8

Transect 21

Transect 25

Transect 27

Transect 30

p
p

p
p
p

p

p

p
p

p

Perennial Forbs

Androsace septentrionalis
Carduus acanthoides
Collinsia parviflora
Collomia linearis
Draba nemoralis
Gayophytum diffusum
Melilotus officinalis
Polygonum douglassii
Tragopogon pratensis

p
p
p

p
p

p

p

Number of Introduced Species
Number of Native Species

2
28

3
32

3
19

3
37

2
27

Total Species Richness

30

35

22

40

29

4.7

4.6

4.2

5.0

5.0

Mean Species Richness

31.2

Mean C-Value Per Transect
Mean C-Value All Transects

4.7

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009
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Table F-7. Vegetation Cover Data - Disturbed Sagebrush Shrubland

Species Name

Transect 2
1st
2nd

Transect 3
1st
2nd

Transect 12
1st
2nd

Transect 14
1st
2nd

Transect 17
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

0.4%
25.0%
7.0%
0.4%
0.2%
33.0%

0.8%
47.2%
13.2%
0.8%
0.4%
62.3%

4.6%
4.8%
1.8%
0.8%
0.2%
0.2%
1.0%
13.4%

8.7%
9.1%
3.4%
1.5%
0.4%
0.4%
1.9%
25.3%

2.3%
0.4%
0.0%
0.8%
0.4%
1.5%
0.4%
0.8%
6.4%

2.6%
0.4%
3.0%
6.0%

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Symphoricarpos rotundifolius
Shrubs Subtotal

2
21
4
1

51
2

6
12
1

24.0%

28.0%

53.0%

19.0%

7

16

21

1

24

23
17
1
41.0%

Perennial Graminoids

Agropyron cristatum
Bromus inermis
Dactylis glomerata
Elymus elymoides
Pascopyrum smithii (Agropyron)
Poa pratensis
Thinopyron intermedium
Perennial Graminoids Subtotal

2
9

4
1
1
21.0%

5
10.0%

7.0%

17.0%

12.0%

Perennial Forbs

Achillea lanulosa
Convolvulus arvensis
Erigeron flagellaris
Erigeron speciosus
Lupinus argenteus
Machaeranthera canescens
Trifolium repens
Wyethia x magna
Perennial Forbs Subtotal

6

1

2
1
2

2
3.0%

11.0%

1.2%
0.2%
0.0%
0.4%
0.2%
0.8%
0.2%
0.4%
3.4%

0.0%

7
1
2
10.0%

1.4%
0.2%
1.6%
3.2%

1

1
1
2.0%

1.0%

0.0%

Annual/Biennial Forbs

Carduus acanthoides
Cynoglossum officinale
Melilotus officinalis
Annual/Biennial Forbs Subtotal

1
1.0%

5
5.0%

0.0%
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Table F-7. Vegetation Cover Data - Disturbed Sagebrush Shrubland

Species Name
Total Vegetation Cover
Other Cover
Litter
Soil
Rock
Standing Dead
OTHER COVER TOTAL

Transect 2
1st
2nd

Transect 3
1st
2nd

Transect 12
1st
2nd

Transect 14
1st
2nd

Transect 17
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover
100.0%

48.0%

44.0%

60.0%

39.0%

74.0%

53.0%

32
20

34
11
8
3
56.0%

31
5

47
14

16
8

4
40.0%

61.0%

2
26.0%

32.0%
11.6%
1.6%
1.8%
47.0%

52.0%
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Table F-8. Species Richness & Floristic Quality Assessment - Disturbed Sagebrush Shrubland

Species Name

Origin*

C-value +

Transect 3

N
N
N
N
N
N
N

6
4
3
5
5
5
5

p
p
p
p
p

I
I
I
I
N
N
N
I
N
I

0
0
0
0
4
7
5
0
4
0

N
N
I
N
N
N
N
I
N
N
N
I

4
8
0
6
5
8
5
0
3
5
4
0

Transect 2

Transect 17

Transect 12

Transect 14

p
p

p
p

p
p

p
p
p

p

p

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Chrysothamnus nauseosus
Chrysothamnus viscidiflorus
Mahonia repens
Rosa woodsii
Symphoricarpos rotundifolius

p
p

Perennial Graminoids

Agropyron cristatum
Bromus carinatus
Bromus inermis
Dactylis glomerata
Elymus elymoides
Festuca saximontana
Pascopyrum smithii (Agropyron)
Poa pratensis
Stipa viridula
Thinopyron intermedium

p

p
p
p

p

p

p

p
p
p

p
p

p

p

p
p

p

Perennial Forbs

Achillea lanulosa
Allium acuminatum
Artemisia absinthimum
Astraglaus tenellus
Balsamorrhiza sagittata
Boechera lignifera
Comandra umbellata ssp. pallida
Convolvulus arvensis
Erigeron flagellaris
Erigeron speciosus
Heliomeris multiflora
Leucanthemum vulgare

p

p
p
p
p
p
p
p
p
p
p
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Table F-8. Species Richness & Floristic Quality Assessment - Disturbed Sagebrush Shrubland

Origin*

C-value +

Ligusticum porteri
Lithospermum ruderale
Lomatium grayi
Lupinus argenteus
Machaeranthera bigelovii
Maianthemum amplexicaule
Medicago lupulina
Medicago sativa
Penstemon strictus
Sphaeralcea coccinea
Taraxacum officinale
Trifolium repens
Wyethia x magna

N
N
N
N
N
N
I
I
N
N
I
I
N

7
4
7
7
4
7
0
0
5
4
0
0
3

Cryptograms
Lichen
Moss

N
N

na
na

I
I
N
I
N
I
I
I
I

0
0
4
0
4
0
0
0
0

I

0

Species Name

Transect 3

Transect 2

Transect 17

Transect 12

Transect 14

p
p
p

p
p
p

p
p

p
p
p

p
p
p
p

p
p

p
p
p
p
p
p
p

p
p

p

p
p

p
p

p

p

Annual/Biennial Forbs

Carduus acanthoides
Ceratocephala orthoceras
Collinsia parviflora
Cynoglossum officinale
Gayophytum diffusum
Melilotus officinalis
Neolepia campestris
Tragopogon pratensis
Verbascum thapsus

p
p

p
p

p
p

p
p

p
p

Annual/Biennial Graminoids

Anisantha tectorum (Bromus)

p
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p

p

p

p
p
p
p
p

p

p

Table F-8. Species Richness & Floristic Quality Assessment - Disturbed Sagebrush Shrubland

Species Name

C-value +

Transect 3

Transect 2

Transect 17

Transect 12

Transect 14

Number of Introduced Species
Number of Native Species

10
18

9
14

13
13

5
3

6
9

Total Species Richness

28

23

26

8

15

3.0

2.5

2.3

1.4

2.5

Mean Species Richness

Origin*

20.0

Mean C-Value Per Transect
Mean C-Value All Transects

2.3

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009
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Table F-9. Vegetation Cover Data - Shale Barrens

Species Name

Transect 9
1st
2nd

Transect 11
1st
2nd

Transect 18
1st
2nd

Transect 23
1st
2nd

Transect 26
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

3.2%
4.4%
0.2%
0.4%
0.0%
0.4%
8.6%

18.2%
25.0%
1.1%
2.3%
0.0%
2.3%
48.9%

0.2%
0.2%
0.2%
0.6%
1.2%

1.1%
1.1%
1.1%
3.4%
6.8%

1.1%
2.3%
10.2%
3.4%
2.3%
18.2%
4.5%
1.1%
43.2%

Shrubs

Amelanchier alnifolia
Cercocarpus montanus
Purshia tridentata
Quercus gambelii
Rosa woodsii
Symphoricarpos rotundifolius
Shrubs Subtotal

5
7
1

2
11

4

1

1

13.0%

4.0%

1
15.0%

8

1
1
2.0%

9.0%

Perennial Graminoids

Carex geyeri
Elymus elymoides
Oryzopsis hymenoides
Pascopyrum smithii (Agropyron)
Perennial Graminoids Subtotal

1
1
1
1.0%

0.0%

1.0%

3
3.0%

1.0%

Perennial Forbs

Allium acuminatum
Balsamorrhiza sagittata
Eremogone congesta
Eriogonum umbellatum
Penstemon caespitosus
Petradoria pumila
Phlox multiflora
Vicia americana
Perennial Forbs Subtotal

1

17.0%

1.0%

0.2%
0.4%
1.8%
0.6%
0.4%
3.2%
0.8%
0.2%
7.6%

2
9
1

5.0%

0.0%

2
1
5
4
1
15.0%

0.0%

1
1.0%

0.0%

0.0%

0.0%

0.2%
0.2%

1.1%
1.1%

19.0%

5.0%

31.0%

22.0%

11.0%

17.6%

100.0%

4

1
7

Annual/Biennial Forbs

Melilotus officinalis
Annual/Biennial Forbs Subtotal
Total Vegetation Cover
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Table F-9. Vegetation Cover Data - Shale Barrens

Species Name
Other Cover
Litter
Soil
Rock
OTHER COVER TOTAL

Transect 9
1st
2nd

6
61
14
81.0%

Transect 11
1st
2nd

2
50
43
95.0%

Transect 18
1st
2nd

5
50
14
69.0%

F-25

Transect 23
1st
2nd

14
43
21
78.0%

Transect 26
1st
2nd

42
47
89.0%

Mean
Absolute
Cover

5.4%
49.2%
27.8%
82.4%

Mean
Relative
Cover

Table F-10. Species Richness & Floristic Quality Assessment - Shale Barrens

Species Name

Origin*

C-value +

Transect 9

Transect 11

Transect 18

Transect 23

Transect 26

N
N
N
N
N
N
N
N
N

6
4
6
5
4
6
5
5
5

p

p

p

p
p

p

p

p
p
p

p

N
N
N
N
N
I

6
4
6
5
5
0

N
N
N
N
N
N
N
N
N
N
N
N
N
N

6
8
5
6
5
4
na
6
5
5
6
8
3
6

Shrubs

Amelanchier alnifolia
Artemisia tridentata (sensu lato)
Cercocarpus montanus
Mahonia repens
Prunus virginiana var. melanocarpa
Purshia tridentata
Quercus gambelii
Rosa woodsii
Symphoricarpos rotundifolius

p

p
p

p

p
p

p

p

p

p

p
p

p

p
p

p

p

p

p
p
p

Perennial Graminoids

Carex geyeri
Elymus elymoides
Koeleria macrantha
Oryzopsis hymenoides
Pascopyrum smithii (Agropyron)
Poa pratensis

p

p
p
p
p
p
p

Perennial Forbs

Agoseris glauca
Allium acuminatum
Amerosedum lanceolatum
Antennaria dimorpha
Aphyllon fasiculatum
Artemisia ludoviciana
Astragalus argophyllus martinii
Astraglaus tenellus
Balsamorrhiza sagittata
Chaenactis douglasii
Cymopterus planosus
Eremogone congesta
Erigeron flagellaris
Eriogonum umbellatum

p
p
p

p
p
p
p

p

p
p

p
p
p
p

p

p
p

p
p
p
p
p
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p
p
p
p
p

Table F-10. Species Richness & Floristic Quality Assessment - Shale Barrens

Origin*

C-value +

Ipomopsis aggregata
Lathyrus leucanthus
Lupinus argenteus
Oenothera caespitosa
Penstemon caespitosus
Penstemon osterhoutii
Petradoria pumila
Phlox multiflora
Physaria floribunda
Psilochenia occidentalis
Solidago velutina
Vicia americana
Viola biternata
Wyethia x magna

N
N
N
N
N
N
N
N
N
N
N
N
N
N

6
6
7
5
7
6
6
5
6
6
5
5
na
3

Cryptograms
Lichen
Moss

N
N

na
na

N

3

p

N
N
I
N

4
4
0
3

p
p

I

0

Species Name

Transect 9

Transect 11

Transect 18

Transect 23

Transect 26

p
p
p

p

p

p

p
p
p

p

p

p

p
p
p
p
p
p

p
p
p
p

p
p

p
p

p
p

p
p

Cacti

Opuntia fragilis
Annual/Biennial Forbs

Collinsia parviflora
Gayophytum diffusum
Melilotus officinalis
Polygonum douglassii

p

p
p

Annual/Biennial Graminoids

Anisantha tectorum (Bromus)
Number of Introduced Species
Number of Native Species

p
0
23

2
15

F-27

1
23

1
24

0
14

Table F-10. Species Richness & Floristic Quality Assessment - Shale Barrens

Species Name

Origin*

Total Species Richness
Mean Species Richness

Transect 9

Transect 11

Transect 18

Transect 23

Transect 26

23

17

24

25

14

5.5

4.3

5.0

5.4

5.4

20.6

Mean C-Value Per Transect
Mean C-Value All Transects

C-value +

5.1

* Origin: N = Native, I = Introduced
+

C-Value: Coefficient of Conservatism, Values obtained from the Colorado Natural Heritage Program, 2009
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Table F-11. Vegetation Cover Data - Riparian/Wetland Habitats

Species Name

Transect 1
1st
2nd

Transect 4
1st
2nd

Transect 5
1st
2nd

Transect 15
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

0.0%

0.0%
4.2%
36.6%
2.2%
43.0%

0.0%
0.0%
12.5%
1.8%
14.3%

0.0%

0.2%
2.4%
0.4%
0.4%
0.4%
0.4%
0.4%
0.8%
4.2%
1.8%
0.6%
0.0%
0.0%
12.0%

0.2%
1.9%
0.3%
0.0%
0.0%
0.0%
0.3%
0.8%
2.9%
1.4%
0.5%
0.0%
0.8%
9.2%

2.4%
1.6%
1.2%
0.2%
4.4%
0.8%
13.2%
0.8%
2.0%

10.5%
0.8%
0.0%
0.2%
3.4%
0.3%
10.6%
1.0%
1.1%

Transect 20
1st
2nd

Trees

Juniperus scopulorum
Picea pungens
Populus angustifolia
Salix fragilis
Trees Subtotal

(1)
55

(5)

55.0%

21
52

(1)

73.0%

76
11
87.0%

(2)
0.0%

Shrubs

Amelanchier alnifolia
Crataegus erythropoda
Distegia involucrata
Juniperus communis ssp. alpina
Mahonia repens
Prunus virginiana var. melanocarpa
Ribes inerme
Rosa woodsii
Salix exigua
Salix lasiandra var. caudata
Salix monticola
Symphoricarpos rotundifolius
Syringia vulgaris
Shrubs Subtotal

1

(1)
1
3

2
2
2

(1)

(1)
12
2

(1)
(2)
(14)
(9)
(1)
(2)

(1)

2
3
18

(1)

9
3
(1)
(5)
4.0%

7.0%

9.0%

40.0%

Perennial Graminoids

Bromus inermis
Carex aquatilis
Carex geyeri
Carex lanuginosa
Carex utriculata
Dactylis glomerata
Juncus arcticus ssp. ater
Phalaris arundinaceae
Poa pratensis

1
3

(3)

(52)

8

(2)
5

6
2

3

(3)
(16)

(1)
2

(1)

(4)

2
2

(2)

(2)

4
1

1
18
66

1

(2)

2
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Table F-11. Vegetation Cover Data - Riparian/Wetland Habitats

Species Name

Scirpus microcarpus
Perennial Graminoids Subtotal

Transect 1
1st
2nd
18
25.0%

Transect 4
1st
2nd

Transect 5
1st
2nd

Transect 15
1st
2nd

Mean
Absolute
Cover

Mean
Relative
Cover

96.0%

3.6%
30.2%

0.0%
27.8%

0.0%

0.2%
0.4%
1.4%
0.2%
0.2%
0.2%
0.2%
0.0%
0.2%
0.4%
0.0%
0.2%
3.6%

0.0%
0.5%
1.3%
0.2%
0.3%
0.0%
0.2%
0.0%
0.2%
0.3%
0.2%
0.0%
3.1%

0.3%
0.3%
0.3%
0.0%
1.0%
55.3%

Transect 20
1st
2nd

(22)
10.0%

3.0%

17.0%

Perennial Forbs

Achillea lanulosa
Aster foliaceous
Cirsium arvense (Breea)
Geum macrophyllum
Leucanthemum vulgare
Maianthemum stellatum
Medicago lupulina
Osmorhiza depauperata
Solidago velutina
Taraxacum officinale
Trifolium repens
Virgulaster adcendens
Perennial Forbs Subtotal

1
1

(1)

1

2
6
1
1

(1)
(1)
(1)

(3)
1
(3)
1
2
(1)

1
3.0%

1.0%

0.0%

14.0%

Annual/Biennial Forbs

Carduus acanthoides
Cynoglossum officinale
Melilotus officinalis
Tragopogon pratensis
Annual/Biennial Forbs Subtotal
Total Vegetation Cover
Other Cover
Litter
Soil
OTHER COVER TOTAL

0.0%

1.0%

0.0%

3.0%

0.0%

0.4%
0.4%
0.0%
0.0%
0.8%

85.0%

94.0%

99.0%

74.0%

96.0%

89.6%

15

6

1

4

15.0%

6.0%

1.0%

24
2
26.0%

10.0%
0.4%
10.3%

1

(1)

2
1
(2)

(1)

F-30

4.0%

G-1

G-2

G-3

G-4

G-5

G-6

G-7

G-8

G-9

G-10

G-11

G-12

G-13

G-14

G-15

G-16

G-17

G-18

Appendix H. Historical Resource Photographs

Photo 1. Historical Resource #1. Picnic Table. July 14, 2011. Upper North Mesa Parcel.

Photo 2. Historical Resource #1. Cook Station. July 14, 2011. Upper North Mesa Parcel.
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Appendix H. Historical Resource Photographs

Photo 3. Historical Resource #2. Log Cabin. July 14, 2011. Upper North Mesa Parcel.

Photo 4. Historical Resource #2. Wood Stove in Log Cabin. July 14, 2011. Upper North Mesa
Parcel.
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Appendix H. Historical Resource Photographs

Photo 5. Historical Resource #3. Developed Spring. June 22, 2011. Upper North Mesa Parcel.

Photo 6. Historical Resource #4. Log Cabin. June 22, 2011. Upper North Mesa Parcel.
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Appendix H. Historical Resource Photographs

Photo 7. Historical Resource #4. Developed Spring. June 22, 2011. Upper North Mesa Parcel.

Photo 8. Historical Resource #4. Stock Tank. June 22, 2011. Upper North Mesa Parcel.
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Appendix H. Historical Resource Photographs

Photo 9. Historical Resource #5. Farm Equipment. June 22, 2011. Seven Star Ranch
Parcel.

Photo 10. Historical Resource #5. Farm Equipment. June 22, 2011. Seven Star
Ranch Parcel.
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Appendix H. Historical Resource Photographs

Photo 11. Historical Resource #6. Possible clay pigeon shooter. May 26, 2011. Seven
Star Ranch II.

Photo 12. Historical Resource #7. Picnic Tables and Grills. May 26, 2011. Seven Star
Ranch II.
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Appendix H. Historical Resource Photographs

Photo 13. Historical Resource #8. Triangular frame wood structure lying on its side.
June 21, 2011. Cozy Point South Parcel.

Photo 14. Historical Resource #9. Farming Equipment. June 22, 2011. Aspen Mass
Parcel.
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Appendix H. Historical Resource Photographs

Photo 15. Historical Resource #9. Farming Equipment. June 22, 2011. Aspen Mass
Parcel.

Photo 16. Historical Resource #10. Small Wood Cabin. May 18, 2011. Aspen Mass
Parcel.
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Appendix H. Historical Resource Photographs

Photo 17. Historical Resource #11. Old plywood & 2x4’s from potential historic
structure. May 18, 2011. Seven Star Ranch Parcel.
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APPENDIX J – PRE AND POST-IMPLEMENTATION Recommendations for Vegetation
Management
Please note, these recommendations were modified from the US Forest Service’s Environmental
Assessment Aspen-Sopris Wildlife Habitat Improvement Project (USDA FS 2011). These
recommendations should be used to ensure resource protection during vegetation management
treatments and to facilitate coordination in treatment planning with various resource specialists.
Pre (Prior-Year) Implementation Recommendations
General Project Design
1. Target aspen, oak, and mixed shrubs while maintaining some vegetation in mature stages.
Desired condition using fire is to top-kill up to 50% of oak/ mixed shrub and underburn aspen
stands to stimulate root sprouting in 30% or more of the treatment area. Desired condition using
mechanical means is to masticate up to 75% of oak/ mixed shrub and fell 30% of aspen trees in
small groups or individually to open the canopy to stimulate sprouting. For both treatments,
maintain about 25% oak in mature condition for mast production and the densest pockets of
advanced aspen regeneration. Maintain some older mixed shrub habitat for certain birds (e.g.
Virginia’s warbler) and other species that utilize such habitat. Retain aspen snags for nesting and
stand structure.
2. Riparian areas, rivers and stream channels, isolated wetlands and wetland complexes, ponds,
seeps, and springs would be protected by buffering these areas from equipment travel,
mastication, and intense fire effects. No tree felling, piling slash, and pile burning would occur in
these areas. Keep vehicles and equipment out of streams, lakes, and wetlands except to cross at
designated points. Avoid construction of fire lines, and if required, minimize the amount of
disturbed soil and restore fire lines when use ends. Do not conduct intense prescribed fire within
100 ft on each side of perennial or intermittent streams and within 330 feet of fens; light burning
is acceptable if organic matter is maintained..
3. All equipment and construction debris (man-made debris and trash) caused by implementation
shall be removed from the site at unit completion.
4. Following implementation, specialists (e.g., range, botanist/wildlife, soils, and/or fisheries)
should assess treatments to determine if any revegetation is warranted.
Air Quality
1. Prescribed burns should be conducted under conditions permitted by the Air Pollution Control
Division (APCD) under the Colorado Department of Public Health and Environment (CDPHE).
Each prescribed fire would have a burn plan that is reviewed by the Division. Burn plans are
approved based on model outputs of particulate matter concentrations and prescribed smoke
mitigation measures to protect population centers and sensitive visibility sites.
Aquatic species
1. For management activities that have the potential to impact occupied cutthroat trout habitat,
tributaries of occupied or potential cutthroat trout habitat (i.e. Brush Creek). At minimum and
where necessary: Reduce sediment from existing roads and trails. Maintain pool depths. Maintain
riparian vegetation. Retain large woody debris in streams.
2. For amphibians, allow no loss or reduction in habitat quality of occupied or known historic
habitat. Maintain adequate vegetation cover around occupied amphibian breeding ponds, when
implementing management activities, to minimize avian predation on newly metamorphosed
frogs and toads.
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Botanical resources
1. Coordinate with a botanist or plant ecologist to determine if surveys for rare and sensitive plant
species are needed prior to implementing treatment. If these species are found, measures to
protect or enhance individuals and their habitat will be incorporated into the treatment design.
2. Avoid prescribed fire where cheatgrass is in high densities.
Fuels
1. Require a minimum of 2” of snow as a prerequisite for pile burning to reduce the potential for
an escaped fire.
2. Minimize the potential for damage resulting from fire spread into areas of contiguous sagebrush
from prescribed fire by applying fire prescriptive requirements and/or constructing control lines to
halt fire spread. Direct prescribed fire ignition will not be utilized in sagebrush stands to preserve
existing wildlife habitat attributes.
3. Where feasible and appropriate, utilize prescribed fire to accomplish resource management
goals and objectives.
9. Reduce fire intensity and duration near oak boles by not deliberately lighting ground fuel
accumulations to maintain large oaks.
10. Conduct additional site reconnaissance and project layout so that fire behavior modeling can
be conducted as part of prescribed fire burn plan.
Historical resources
1. Avoid high value historic resources in areas of vegetation management, whether by mechanical
means or prescribed fire. Implement appropriate buffers to maintain such resources.
Invasive plants
1. Minimize spread of existing noxious and invasive weeds and introduction of new ones.
2. Preventive measures for invasive plants would include: Integrating weed prevention and
management into the project design. Evaluating and treating weed populations before project
implementation, re-evaluating weed populations after proposed mechanical and prescribed fire
treatments are completed, and treating weeds after project implementation, as needed. Evaluating
revegetation needs for burn piles or other project areas on a case-by-case basis. Monitor these sites
for noxious weed establishment, and treat weeds as necessary.
3. Prior to implementing each treatment unit, each unit is to be surveyed for invasive plants. If any
are discovered, potential design criteria for unit layout or implementation would be identified
following the pre-implementation checklist. Applicable Best Management Practices (FSM 2000
Zero Code 2080) for invasive/noxious weed management concerning roads, timber cutting,
mechanical shrub cutting, and prescribed burning are:
 Pre-treatment. Assess risk of weeds in the environmental analysis. Incorporate weed
prevention actions into aspen cutting, mechanical shrub cutting, and prescribed burning
units, including road layout, design, and evaluation of alternatives. Weed infestations
would be inventoried and scheduled for treatment. Treat weeds on staging areas, roads,
landings, foot trails, and skid trails that are weed infested before activities are initiated,
where practical to minimize risk of vehicular transport of weed seed from the project area.
 During treatment. For plant and aquatic invasive species, all mud, dirt, and plant parts
would be cleaned from all off road equipment before moving into the project area. This
would also be applied to equipment used for mechanical shrub cutting. Cleaning (and
drying) would occur off National Forest lands. This does not apply to service vehicles that
would stay on the roadway, traveling frequently in and out of the project area (i.e., pick
up trucks and log trucks).
 Post-treatment. Post-project monitoring of possible weed infestations would be conducted
and weeds would be treated after project completion. Use only certified noxious weedfree hay, straw, seed, or mulch for revegetation projects on National Forest System lands.
 Prescribed burning. Burn units would be inspected for invasive weeds prior to
implementation and high-risk areas, such as road right-of-ways and existing weed
populations would be treated before burning. Prescribed burning would not be
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implemented where existing weed populations exist that cannot be treated before or after
prescribed fire. Burning would be avoided within known invasive weed infestations at
least until the infestations are successfully treated and vehicle travel through infested areas
would be avoided. Treated areas would be monitored and re-treated after burning, if
necessary.
Recreation
1. Leave vegetation buffers around trailheads
2. Recreation infrastructure including signs, fences, buildings, and trails, would be protected from
treatment activities as needed. In mechanical treatment units, infrastructure could be protected by
avoidance and contract stipulations. In prescribed fire units, protection may involve mechanical
preparation to reduce fire intensity near structures, or changes in firing operations to reduce fire
intensity. Fire holding crews may be required to protect structures in some instances. If the cost of
protection measures exceeds the cost of reconstructing a structure, improvements may be allowed
to be destroyed and subsequently reconstructed after treatment. Any structures damaged by
activities would be repaired or reconstructed in a timely matter.
Scenery
1. In mechanical units, leave shrub islands of various shapes and size in a random distribution to
provide a natural appearance. Attempt to emulate the size and shape of openings and patterns in
the
surrounding landscape. The edges of the units should be varied and random to soften and blend
with the native vegetative mosaic. Make clearing edges irregular and freeform, feathering and
undulating edges. Openings in the canopy should have a natural appearance with uneven edges.
Blend with natural landscape features such as natural openings and rock outcrops, when possible.
Straight line edges should also be avoided along roadless area, wilderness area, and boundaries.
3. In mechanical treatment units, avoid the appearance of regular spacing. Leave small clusters of
shrubs in irregular patterns and shapes to provide screening and wildlife cover, leaving clumps in
random patterns about 75 to 250 feet apart. This will supply variety.
4. In mechanical units, cut stumps as low to the ground as feasible within the immediate
foreground. All other locations, stumps shall be 12-inch maximum height.
5. In prescribed fire units, use natural breaks for fire control whenever possible (rock outcrops,
meadows and wet areas, changes in vegetation type/structure/condition etc.). Using concepts of a
wave-like line instead of straight lines and following natural patterns will help to retain natural
landscape characteristics. Design and construction of fire lines shall minimize vegetative
disturbances and avoid straight lines. All constructed fire lines shall be water-barred and seeded.
Hand lines may be from 1 to 3 feet wide.
6. In prescribed fire units, desired scenic conditions include a diversity of shrublands and
aspen/shrublands vegetative species including grasses, forbs, shrubs, and aspen. A variety in size,
shape, and distribution intermingled within surrounding unburned areas is desirable in some
areas; whereas in others, the creation of open spaces that provide scenic and physical access is
preferred. Avoid piled or "windrowed" brush that would create scenic impacts for a long time.
Post-burn treatments should obliterate lines, address erosion concerns, and encourage vegetation
re-growth.
Soils
1. Avoid soil-disturbing actions during periods of heavy rain or on steep slopes. Operate heavy
equipment only when soil moisture is below the plastic limit, or protected by at least 1 foot of
packed snow or 2 inches of frozen soil. Soil moisture exceeds the plastic limit if the soil can be
rolled into 3 mm threads without breaking or crumbling.
2. Use appropriately inflated tires or tracked vehicles to minimize compaction and displacement
of soil. Low pressure (< 7 p.s.i.) vehicles and rubber tracks should be used unless approved by
the Line Officer in coordination with a Forest Service soil or water resource specialist.
3. Construct waterbars along fire lines in coordination with specifications provided by a soil
scientist. Build fire lines with rolling grades and minimum downhill convergence. Outslope or
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back-blade, permanently drain, and revegetate fire lines immediately after the burn. Use certified
local native plants as practicable; avoid persistent or invasive exotic plants.
4. Maintain or improve long-term levels of organic matter and nutrients on all lands. Consider
need for retention of coarse woody debris slash in each activity area to balance soil quality
requirements and fuel loading concerns. Base this measure strictly on on-site soil investigations.
Exceptions may occur when high fire hazard overrides the need to leave slash onsite. Apply this
measure to complement site regeneration. If possible, burn to maintain duff or residual organic
matter on the soil surface to prevent soil erosion.
Terrestrial wildlife resources
1. Coordinate with a wildlife biologist to determine if pre-implementation surveys are needed for
any Federally Listed, Sensitive, or Management Indicator Species listed for any treatments
proposed. If these species are found, measures to protect or enhance individuals and their habitat
will be incorporated into the treatment design.
2. Protect raptor nests in aspen vegetation and in the project area as necessary.
3. Do not target sagebrush for burning or mastication and avoid crushing sagebrush with
equipment. If blocks of sagebrush are >5aces, and have a minimum of 20% sage cover, and
height greater than 48 inches, take active measures to avoid any damage to these blocks. Design
all other treatments to conserve sage and limit damage to no more than 25% of the sagebrush in
the unit in order to maintain winter range and other values.
4. For breeding migratory birds, avoid burning or mechanical treatments during the primary avian
nesting and young rearing seasons for each general vegetation/elevation zone:
 May to early August for aspen vegetation below 7,000 ft elevation;
 End of May to mid August for oak-dominated shrublands 5,500 to 9,500 ft elevation
 June to end July for aspen vegetation above 7,000 ft elevation;
Treatments may occur in these timeframes, with prior approval of the Line Officer in coordination
with a wildlife biologist. Reason for adjusting treatment periods may include changes in breeding
and nest phenology due to annual variation in available summertime resources. Alternatively the
biologist may design measures to protect or enhance individuals and their habitat, and these will
be incorporated into the treatment design.
5. As needed, avoid burning within ½ mile of known occupied peregrine falcon areas between
March 15 and September 15 and known occupied bald eagle roost areas between February 1 and
July15. Avoid activities within 400 yds of any active nests between February 1 and August 15.
POST IMPLEMENTATION Recommendations

Below is the Post-Implementation recommendations to ensure resource protection design
criteria and effectiveness of treatments. Resource specialists and implementation
personnel would use professional judgment to set monitoring priorities and schedules,
unless otherwise specifically stated.
1. A combination of photo-point monitoring and plot sampling will be used to determine
if treatment objectives are met. Monitoring indicators are:
Shrublands- Treatments effectively reduce canopy cover of shrublands and trigger new
sprouting
Aspen- Regeneration meeting Forest Plan objectives, measured following Forest Plan
monitoring protocols or equivalent
2. Watershed Conservation Handbook/BMPs. Monitor as needed compliance of the
proposed action with standards and design criteria in Chapter 10 of Forest Service
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Handbook 2509.25–Watershed Conservation Practices Handbook (FSH 2509.25). The
standards and design criteria meet the requirements of the Best Management Practices in
Colorado and if unexpected adverse effects become evident through monitoring,
treatment activities may be reduced, revised, or halted completely for watershed resource
protection.

Air quality

1. Smoke monitoring will include at a minimum:
a. Visual monitoring of smoke impacts to Aspen and Snowmass Village.
b. Instrumented real-time monitoring of PM2.5 at nearby population centers (above
towns, as appropriate)

Aquatic resources
1. Over the life of the project, survey wetlands in the project area to document the
presence or absence of amphibian species.
2. Implementation monitoring would be conducted to ensure that riparian and aquatic
habitats are protected appropriately in treatment areas. Conduct visual surveys along
streams and wetlands post-burn for compliance.

Botany

1. Monitor burned units as needed to determine response of any management status plant
species present in treated areas. Incorporate monitoring results into future burn plans.
2. Evaluate revegetation needs for burn piles or other project areas on a case-by-case
basis, with an interdisciplinary team addressing botany, soils, invasive plants, and
wildlife.

Historic resources

1. Monitor treatments and mitigation measures as necessary
2. Conduct any necessary post-treatment surveys and document findings

Invasive plants

1. For three years after treatment completion, treatment units should be monitored for
newly invading exotic species.
2. Establish post-treatment monitoring and follow-up weed treatment plan for each unit.

Scenery

1. Develop a site specific project-level monitoring and evaluation plan for scenic
management objectives. Monitor project implementation from key viewpoints during
project implementation and after project completion to determine compliance with
scenery objectives in the monitoring and evaluation plan.

Soils
1. Monitoring will follow protocols set forth in the Forest Soil Disturbance Monitoring
Protocol Handbook (Page-Dumroese et al., 2009) and the Field Guide for Mapping PostFire Soil Burn Severity (Parson et al., 2010). Slash pile burn areas for burn severity and
impacts on soil productivity, and fireline soil retention and restoration will be the primary
monitoring. Units will also be inspected for erosion features such as rills, gullies, and
scarps to ensure compliance with existing policy and regulations.
2. Monitor burned units as needed to estimate the percent of soil organic ground cover
removed. Incorporate monitoring results into future burn plans.
J-5

Terrestrial wildlife resources

1. Conduct post-implementation surveys as needed for migratory birds to monitor
changes in species composition.
2. Big game - objectives to be monitored at transects, fixed-radius plots, or equivalent: 1)
increased age diversity of plants; 2) increase quantity of available browse and palatable
forage (live stems that bighorn sheep, deer, or elk could browse);

Water resources

1. Monitor burn severity of fire effects on soil resources. Incorporate monitoring results
into future burn plans to maintain adequate watershed conditions.
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