
8a. Subalpine Fir-Engelmann Spruce Ecological Series (Tall Forests) 
 

Table 04-1. Full and short names for the ecological types in Subalpine Fir-Engelmann Spruce Ecological Series (Tall Forests). 
Ecological Type 

Code Name 
Plant Association 

Code Short Name 

FL03 Subalpine fir-Engelmann spruce/pachistima–
Cryoboralfs–Slopes, 9,800-10,900 ft ABBI2-PIEN/PAMY Fir-spruce/pachistima–Cold light-colored 

soils 
FL04A Engelmann spruce-aspen/Thurber fescue-timber 

oatgrass–Cryoboralfs–Gentle backslopes 
PIEN-POTR5/ 
FETH-DAIN 

Spruce-aspen/Timber oatgrass–Cold clay 
soils 

FL04B Subalpine fir-Engelmann spruce/dwarf bilberry–Sandy 
Cryoboralfs–Gentle granitic glacial slopes ABBI2-PIEN/VACE Fir-spruce/dwarf bilberry–Cold sandy 

soils–Glacial 

FL05 
Subalpine fir-Engelmann spruce/elk sedge–

Cryoboralfs, clayey–Gentle slopes, 
10,000-10,700 ft 

ABBI2-PIEN/ 
CAGE2 

Fir-spruce/elk sedge–Cold light-colored 
clay soils–Gentle 

FL06 
Subalpine fir-Engelmann spruce/moss–Cryoboralfs–

Gentle to steep northerly slopes, 
9,700-11,100 ft 

ABBI2-PIEN/MOSS Fir-spruce/moss–Cold light-colored soils–
Northerly 

FL07 Subalpine fir-Engelmann spruce/buffaloberry–
Cryochrepts–Slopes, >10,000 ft ABBI2-PIEN/SHCA Fir-spruce/buffaloberry–Cold light-colored 

soils 

FL08 
Engelmann spruce/mountain gooseberry–Cold Cryic 

soils–Gentle upper-Subalpine slopes, 
10,100-12,200 ft 

PIEN/RIMO2 Spruce/gooseberry–Cold upper-Subalpine 
slopes 

FL09 
Subalpine fir-Engelmann spruce/Rocky Mountain 

whortleberry–Cryochrepts and Cryoboralfs–Moderate 
slopes, 10,600-11,400 ft 

ABBI2-PIEN/ 
VAMYO 

Fir-spruce/whortleberry–Cold light-colored 
soils 

 
 This is the Abies bifolia-Picea engelmannii 
series of Komárková (1986) and Johnston (1987), 
based in part on the Picea engelmannii-Abies 
lasiocarpa series of Hess and Wasser (1982) and 
on the Abies lasiocarpa (subalpine fir) series of 
Hoffman and Alexander (1976), and on the “upper 
subalpine habitat types” of Pfister and others 
(1977), Moir and Ludwig (1979), Layser and 
Schubert (1979, in part), Hoffman and Alexander 
(1980-1983), Steele and others (1981-1983, in 
part), Hess (1981-1986, in part), Moir (1983, in 
part), Mauk and Henderson (1984), Youngblood 
and Mauk (1985, in part), Alexander (1985-1986-
1988, in part), Komárková and others (1986, in 
part), DeVelice and others (1986, in part), Fitzhugh 
and others (1987, in part), Cooper and others 
(1987), Alexander and others (1987, in part), 
Larson and Moir (1989), and Muldavin and others 
(1990). It is considered a climatic series by Moir 
(1983). It is also based on the Picea engelmannii 
(Engelmann Spruce) series of Donart and others 
(1978), Moir and Ludwig (1979), Mauk and 
Henderson (1984), Youngblood and Mauk (1985), 
Alexander (1985-1988, in part), DeVelice and 
others (1986), Fitzhugh and others (1987, in part), 
B. Alexander and others (1987), and Larson and 
Moir (1989), and on the Corkbark Fir-Engelmann 
Spruce Series of Moir (1993).  

 The Picea Series of the Northern Rockies is very 
different (Pfister and others 1977, Steele and others 
1981-1983), consisting in part of hybrids between 
two spruce species, Picea glauca and P. 
engelmannii (P. glauca (white spruce) is not native 
to Colorado). 

 This series is the classic boreal forest which 
dominates the Subalpine zone of the Rocky 
Mountains from the central-eastern Yukon to 
southern New Mexico, ranging from 33° to 
64°North latitude. Subalpine fir and Engelmann 
spruce codominate many stands indefinitely, 
without succession to other species. Subalpine fir is 
more shade-tolerant and typically more common in 
smaller size classes, especially in areas of natural 
treefall. Engelmann spruce lives longer, although it 
is less shade-tolerant. The two trees persist as 
codominants because they have different life 
history strategies (Veblen 1986). Engelmann spruce 
is generally excluded in young stands, and in 
mature stands exhibits a gap in age classes of about 
50 to 75 years in most stands. Numbers of 
subalpine fir stems generally decrease with age in 
all stands (Aplet and others 1988). 

 Sites are medium-sized to large to sometimes 
very large, covering thousands of acres in some 
cases. 
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Table 08-2. Climate and Soils 

Characteristic Value Reference 

Precipitation zone 660 mm/yr (560-1,050 mm/yr) 
26 in/yr (22-40 in/yr) 

Sampson 1925, Steele and others 1981, Harper and others 
1981, Pase and Brown 1982, Bruck and others 1985, 
Youngblood and Mauk 1985, Moir 1993, Greenland 1995 

Growing season precipitation 
140 mm (81-250 mm) 

5.5 in (3-10 in) 
Growing period usually <75 days. 

Total soil moisture (0-8 ft) 
Spring: 1,046 mm (875-1,440 mm) 

41.2 in (34-45 in) 
Fall: 805 mm (635-880 mm) 

31.7 in (25-35 in) 

Pase and Brown 1982 

Water use during the growing season 3.35 mm/da (3.3-3.4 mm/da) 
0.132 in/da (0.13-0.14 in/da) Brown and Thompson 1965 

July temperatures Daytime: 18°C (12-33°C) 
Nighttime: 5.3°C (1-7.5°C) 

July relative humidity Daytime: 48.3% (25-88%) 
Nighttime: 98.4% (85-100%) 

Cox 1968 

 

Vegetation, Climate, Soils 
 Engelmann spruce and lodgepole pine are the 
principal timber trees in this series (Alexander 
1986ab). Aspen can also be managed where it 
shares dominance. Subalpine fir is rarely managed 
for wildlife habitat, sawlogs, or fuelwood, largely 
because of the prevalence of root rot, and the speed 
of the decomposition process once trees die. Tree 
production varies from moderate to moderately 
high. Significant timber harvest occurs in stands of 
this series because stands are large to very large 
and occur in a broad belt around the upper end of 
most watersheds. Slope angles vary from shallow to 
very steep, but there are typically many stands at 
low slope angles from which to choose.  

0
50

100
150
200
250
300
350
400

0 5 10 15 20 25 30
Diameter Class, in

No
. tr

ee
 st

em
s p

er
 ac

re

 
Fig. 08-1. The hyperbolic (“inverse J-shaped”) curve of diameter 
class distributions of subalpine fir and Engelmann spruce in old-

growth stands (Alexander 1985). 

 In the UGB, all stands dominated by subalpine 
fir or Engelmann spruce, or both, are considered to 
be part of this series, with four exceptions, all of 
which require very different management from 
stands of this series: 

• Stands dominated by subalpine fir and 
Douglas-fir, found on upland sites in the lower 
Subalpine, below the elevation limit of 
Engelmann spruce — Subalpine Fir-Douglas-
fir Series 

• Krummholz, wind-deformed, short stands at 
the alpine treeline — Subalpine Fir-
Engelmann Spruce (Krummholz) Series 

• Stands of Engelmann spruce mixed with blue 
spruce or subalpine fir that dominate riparian 
areas — Blue and Engelmann Spruces-
Subalpine Fir Riparian Series 

• Stands of Engelmann spruce mixed with blue 
spruce on upland sites, with no true fir or 
Douglas-fir — Blue Spruce Uplands Series 

 Reproduction of conifers may be difficult to 
attain in some sites. Where the overstory has been 
removed, sites adjacent to forblands can be subject 
to invasion around the edges by pocket gophers. 

 This series occupies a high proportion of 
wilderness areas in the UGB. At lower elevations 
within this zone, aspen (Populus tremuloides) or 
lodgepole pine (Pinus contorta) may dominate 
seral stands. Where aspen occurs, it may dominate 
a long midseral stage in which a number of cycles 
of aspen self-regeneration occur before giving way 
to fir and spruce dominance (Komárková and 
others 1988). 
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 Kaufmann and others (1982) derived equations 
relating total leaf area (t, m²), effective projected 
leaf area (e, m²), tree basal area (b, cm²), and tree 
dbh (d, cm), for Engelmann spruce: 

2

2

0752.00958.0

379.0483.0

dbe

dbt

==

==
 

The similar equations for subalpine fir are: 

2

2

0681.00867.0

343.0437.0

dbe
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==
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 Sites are cold and cover large areas of the 
landscape.  They are characterized by high 
precipitation (mostly in the form of snow), which is 
in solid form much of the year. These sites can be 
dry to very dry in the summer. Most stands have a 
high value for watershed protection (DeVelice and 
others 1986) and water production through 
snowpack management (Steele and others 1983, 
Fitzhugh and others 1987). Water yield from these 
stands is significant because they are located in a 
high-precipitation belt, and they occupy such a 
large percentage of all UGB watersheds (Pfister and 
others 1977). 

 The four tree species commonly found in these 
stands (lodgepole pine, aspen, subalpine fir, and 
Engelmann spruce) have different transpiration 
rates (Kaufmann 1985ab). Small 3- to 5-acre 
patches or 400-ft wide strip cuts result in greater 
forage and browse production for big game and 
large increases in water production. If larger 
openings are cut, slash should be left on the ground 
to create surface roughness needed to retain 
snowpack (Hoffman and Alexander 1983, Hess and 
Alexander 1986, Komárková and others 1988). 
Thirty years after such patch-strip cuts, average 
peak water equivalent had increased 9%, correlated 
strongly with winter precipitation and precipitation 
during snowmelt. Peak discharges have advanced 
7.5 days and increased 20% (Troendle and King 
1985). Return to postharvest water flows is very 
slow (Troendle and King 1985). 

 Where aspen dominates stands of this series, 
soils are moister, have a higher pH, and more 
organic carbon than those in conifer stands. Air 
temperatures are generally higher in the aspen 
stands, but subsurface (0-2 in) temperatures are 
lower (Hoff 1957). Organic matter in the upper 10 
cm of soil averaged 10-55% in unmodified stands 
(Graham and others 1994). The number of soil 
invertebrates is generally higher in aspen stands, 
with all groups of macroinvertebrates significantly 
higher in aspen, except beetles (Hoff 1957). No 
consistent differences in relative humidity, air 
temperature, or light intensity during the growing 
season were found between aspen and conifer 
stands (Hoff 1957). Vertical temperature profiles 
show a temperature maximum well within the 
forest canopy in the summer (Bergen 1971). 

 Low productivity and high susceptibility to root 
rot (Fomes annosus or Armillaria mellea) prevent 
subalpine fir (Abies bifolia) from being intensely 
managed.  

 Spruce beetle (Dendroctonus rufipennis) 
epidemics, such as happened on the Grand Mesa 
and White River Plateau in the late 1700s, around 
1875 and again in the 1940s, alter species 
composition dramatically in favor of subalpine fir. 
Engelmann spruce is killed, while reproduction of 
subalpine fir is relatively unaltered (Miller 1970). 
When the forest reaches a basal area of 150-200 
ft²/acre, the risk of spruce beetle outbreak 
increases (Schmidt and Hinds 1974). Guidelines for 
reducing spruce beetle risk are given in Schmidt 
(1977). 

 Germinating seeds in the seed bank (trees, 
shrubs, herbs) are very few (Whipple 1978). Seed 
production of Engelmann spruce varies widely 
from year to year, ranging from 8 × 10³ to 1,200 × 
10³ sound seed/ac (Alexander 1986c). Natural 
regeneration of Engelmann spruce is poor, 
regardless of cultural treatments. Predation on 
seeds by insects, fungi, birds, and small mammals 
is the leading cause of seedling failure (Johnson 
and Fryer 1996). Engelmann spruce seeds lose 
viability after two seasons, so there is no persistent 
Engelmann spruce seed bank (Johnson and Fryer 
1996). Seedlings are susceptible to drought killing, 
clipping by birds, frost heave in the soil, heat girdle, 
and snow mold, all of which cause significant losses 
(Alexander 1984). 

Timber Management 
 There may be a manageable stand of advanced 
reproduction in some sites. Most silvicultural 
methods are appropriate for this series, but 
clearcutting in stands where lodgepole pine shares 
dominance may result in a stand of seral lodgepole 
pine. The final harvest cut in a shelterwood system 
can have similar results unless the advanced 
regeneration of subalpine fir and Engelmann 
spruce in the understory is protected. With a 
standard or modified shelterwood system, the 
proportion of lodgepole pine retained after the first 
cut can be used to manipulate the amount of fir and 
spruce in the stand. Clearcutting, even in small 3- 
to 5-acre or 400-ft wide openings, damages the 
chances of Engelmann spruce regeneration on 
southerly exposures for a long time (Hoffman and 
Alexander 1980-1983, Hess and Alexander 1986, 
Alexander 1986c). Natural regeneration seedling 
establishment is slow and sparse with any cutting 
method. 

 Standard or modified shelterwood cuts are 
appropriate even-aged cutting methods when 
spruce seedlings must be protected from direct 
sunlight and soil moisture loss. Group-selection 
and/or individual-tree selection methods to 
produce an uneven-aged stand are successful in 
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irregular-structured stands. They may also be 
successful where a combination of openings and 
forest is desired to enhance aesthetic values. Group 
selection tends to perpetuate the existing species 
mix but may increase the proportion of lodgepole 
pine. Individual-tree selection favors subalpine fir 
over Engelmann spruce and increases the 
proportion of both in mixed stands if the initial cut 
removes much lodgepole pine. Stands managed for 
timber should have growing-stock levels of 120 to 
160 (Hoffman and Alexander 1980-1983, Hess and 
Alexander 1986, Alexander 1986c).  

 
Table 08-3. Stocking rates in percent of 0.001 ac plots  

(Fiedler and others 1985). 
   Percent of 0.001 ac plots stocked 
Method(s) After Minimum Average Maximum 
Clearcutting 5 yr 2% 18.2% 38% 
Clearcutting 10 yr 3% 40.3% 72% 
Partial Cutting 5 yr 10% 29.1% 50% 
Partial Cutting 10 yr 9% 51.9% 84% 

 
 Seedling density 5 years after cutting varies 
from 25 to 5,900 seedlings/acre; 10 years after 
cutting, seedling density ranges from 29 to 14,000 
seedlings/acre (Fiedler and others 1985). Natural 
regeneration of Engelmann spruce is poor, 
regardless of cultural treatments. It may be 
necessary to shade Engelmann spruce seedlings to 
prevent damage to them (DeVelice and others 
1986). For adequate stocking after clearcutting, 
openings should not exceed 160 m (525 ft; Noble 
and Ronco 1978). Blowdown and snow deposition 
may limit management success. Recommendations 
for seeding required for adequate tree stocking are 
given in Alexander (1986c), and silvicultural 
options and strategies are given in Alexander 
(1986a). 

 Even-aged management is recommended for 
most stands in this series. Shelterwood cutting 
better meets wildlife cover and visual management 
requirements while providing shade, conserving 
soil moisture, and helping to control overstocking 
(Hoffman and Alexander 1980, Hess and Alexander 
1986). When stands with non-serotinous cones are 
clearcut, openings should be 3- to 5-acre patches or 
narrow 400-ft wide strips for natural regeneration 
to occur (Mauk and Henderson 1984). Larger 
clearcuts require planting for regeneration. 
Clearcuts in stands with serotinous cones may be as 
large as 40 acres if the stand is heavily infested 
with insects or disease. In such cases, the slash 
must be disposed of carefully so as not to destroy 
the seed sources (Hoffman and Alexander 1980, 
Hess and Alexander 1986). 

 Uneven-aged management can reduce 
susceptibility to mountain pine beetle, though 
growth will be substantially reduced (Hoffman and 
Alexander 1980, Hess and Alexander 1986). 
Silviculturists recommend that lodgepole pine 

stands be thinned at about 30 years old to achieve 
merchantable sawtimber at a rotation age of about 
80 years (Cole and Koch 1995). Growing stock 
levels of 80 to 120 are most appropriate for timber 
production (Hess and Alexander 1986). 

 Where aspen dominates or shares dominance at 
lower elevations, it may be managed for wildlife, 
especially stands mixed with conifers. Aspen may 
also be managed for its watershed protection 
and/or for wood fiber (either sawtimber or 
fuelwood). Because they are more stable, stands 
with large aspen trees are easier to manage for 
timber or to manipulate to retain aspen, than sites 
in the Aspen Series. Mixed aspen-conifer stands 
often have higher wildlife value than pure aspen 
stands (Komárková and others 1988). Deer use 
doubles in alternate-strip clearcuts, especially in 
the cut strips themselves (Wallmo 1969, Wallmo 
and others 1972). Clearcutting small (3 acre) blocks 
is mildly beneficial to big game, and neutral or 
slightly negative for animals requiring or favoring 
closed-canopy or old-growth forests, such as cavity 
nesters and snowshoe hare (Crouch 1985). 

 Aspen usually sprouts vigorously after 
disturbance (Komárková and others 1988). 
Clearcutting is the preferred method for 
regenerating an aspen stand. Burning directly after 
clearcutting enhances the production of aspen 
sprouts (Hoffman and Alexander 1980, Hess and 
Alexander 1986). Clearcutting in small patches or 
blocks is possible where clearcut patches can be 
protected from elk and livestock; otherwise clearcut 
patches should be as large as possible to lessen 
browsing effects (Johnston 1986).  

 When a clearcut aspen stand is adjacent to a 
subalpine Thurber fescue grassland, the grassland 
may expand somewhat at the expense of the forest 
(Hoffman and Alexander 1980, Hess and Alexander 
1986). Graham and others (1994) recommend that 
7-14 tons/acre of coarse woody debris be left on the 
surface after timber harvest to maintain forest 
productivity. 

Fire Management 
 

Table 08-4. Postfire successional stages in a subalpine fir-
Engelmann spruce/grouse whortleberry climax  

(Romme 1982) 
 Stage Age Range, years 
1. Herbaceous 0 - 20 
2. Seedling-Sapling 20 - 40 
3. Immature Pine Forest 40 - 150 
4. Mature Pine Forest 150 - 300 
5. Transitional 300 - 400 
6. Climax Forest > 400 to > 450 

 
 Romme (1982) established six postfire 
successional stages in a subalpine fir-Engelmann 
spruce/grouse whortleberry climax type which 
closely resemble stands in the UGB (Table 08-4). 
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 The interval between stand-replacing fires in 
this upper subalpine type is about 400 to 450 
years. The frequency of major fires in spruce-fir 
forests is 4.3 per 100 km² per century; the 
frequency of all fires is 6.1 per 100 km² per century 
(Romme 1982) The long stand-replacing fire 
interval is generally proportional to elevation as it 
represents a gradient of temperature, moisture, 
and productivity (Mauk and Henderson 1985). 
Stands of this series fall into Fire Group 15, the 
Northern Colorado and Wyoming subalpine fir and 
spruce stands (Crane 1982). When a crown fire 
destroys a stand, aspen or lodgepole pine, if they 
are present, may quickly form a new stand 
(Fitzhugh and others 1987). After a stand-replacing 
fire, cattle grazing pressure can encourage 
bristlecone pine invasion from adjacent coarser 
sites, maintaining a drier seral stage (Baker 1991). 

 Fire created many aspen and lodgepole pine 
stands in the present landscape (Steele and others 
1983). Patterns of old fires are apparent in the 
patterns of tree species dominance on the 
landscape. Many of these fire-generated stands are 
initially fire resistant, but as they mature, their 
susceptibility to insects, disease, and fire all 
increase. This is especially true since the advent of 
successful fire suppression in the last century, 
which has kept small, frequent fires from reducing 
the fuel build-up. 

 Where lodgepole pine shares dominance, the 
stand-replacing fire interval is shorter, and fire 
susceptibility increases. Lodgepole pine is a fire-
susceptible, fire-regenerating species that grows 
fast and produces much fuel. Aspen is much less 
fire-susceptible and produces less fuel, so fire 
prevention in stands where aspen shares 
dominance has changed the interval of stand-
replacing fires considerably. Where aspen occurs, it 
may dominate a long midseral stage in which a 
number of cycles of aspen self-regeneration may 
occur before finally giving way to fir and spruce 
(Komárková and others 1988). Prior to 1890 when 
successful fire suppression began, these stands may 
never have reached climax due to fuel buildup just 
as the fir and spruce began to share dominance. 

 At the highest elevations, this series forms a 
continuous belt in the upper Subalpine just below 
timberline, where lodgepole pine or aspen may not 
share dominance, so the stand-replacing fire 
interval has not changed very much, and remains 
very long, usually > 450 yr. This is especially true in 
the southern third of the UGB, where lodgepole 
pine does not naturally occur. These high-elevation 
stands are unproductive, often inaccessible and 
located within Wilderness areas, so they have been 
subjected to less management than other stands. 

Range Management 
 Forage production is low to very low, and 
livestock use is typically light to none, because 

stands occur as large expanses of closed canopy 
timber and lack forage. Livestock use may be 
somewhat more at lower elevations where aspen is 
dominant or codominant and stands are adjacent 
to open rangelands. 

Wildlife Management 
 Stands provide moderate to moderately high 
quality summer range for elk, deer, and bear 
(Pfister and others 1977, Mauk and Henderson 
1984, Komárková and others 1988). They also 
provide year-round range for blue grouse, which 
eat the fruits of Vaccinium spp. (Steele and others 
1981). The stands provide a diversity of habitats for 
birds and small mammals as well (Komárková and 
others 1988).  

 In general, mixed stands of aspen and conifers 
support more diverse populations of birds and 
mammals. Stands of high-elevation spruce-fir types 
can be within bighorn sheep summer ranges, but 
are little used by them because of the tall canopy 
closure (Shepherd 1975). 

 Scott and Crouch (1988b) observed the density 
of breeding birds and mammals in western 
Colorado stands, ranging from almost no aspen to 
almost complete dominance by aspen. 

 Following clearcutting in small 3-acre clearcuts, 
the total number of birds did not significantly 
change. However, there was a small decline in the 
“foliage nesting” and “picker and gleaner” bird 
guilds (including mountain chickadee, olive-sided 
flycatcher, golden-crowned kinglet, ruby-crowned 
kinglet, red-breasted nuthatch, hermit thrush, 
American robin, and yellow-rumped warbler). 
There was no change in mammal populations 
(Figure 08-2; Scott and others 1982). 

 
Table 08-5. Small mammals and birds with common habitats 

in fir-spruce forests 
Deer mouse Peromyscus maniculatus 
Red-backed vole Clethrionomys gapperi 
Mountain vole Microtus montanus 
Western chipmunk Eutamias minimus 
Pine squirrel Tamiasciurus hudsonicus 
Pocket gopher Thomomys talpoides 
Gray-headed junco Junco caniceps 

Recreation, Roads and Trails, Scenery 
 Sites are generally suitable for roads and trails, 
since sites are stable and cut banks hold well. They 
are also suitable for construction at lower slopes 
angles and generally suitable for developed or 
dispersed recreation. Sites are relatively stable for 
developments that disturb the soil. Where aspen is 
a conspicuous component of the overstory, location 
of campgrounds may precipitate damage to the 
aspen trees increasing disease and death of the 
aspen component. Grouse whortleberry 
(Vaccinium scoparium) is susceptible to trampling 
by humans (Cole 1982). Revegetation is generally 

 263



slow to very slow, especially at higher elevations, 
since the sites are cold and the growing season is 

very short (Cole 1982). 

 

 
Group B1 includes birds positively correlated with 
aspen basal area -- northern flicker, black-capped 
chickadee, house wren, American robin, warbling 
vireo, yellow-rumped warbler, and dark-eyed junco. 
 
Group B2 includes birds negatively correlated with 
aspen basal area – 
hairy woodpecker, gray jay, mountain chickadee, red-
breasted nuthatch, brown creeper, golden-crowned 
kinglet, ruby-crowned kinglet, hermit thrush, western 
tanager, pine grosbeak, and pine siskin. 
 
Group B3 includes birds of other habitats loosely 
correlated with aspen basal area -- western wood-
pewee, flycatchers, chipping sparrow, song sparrow, 
white-crowned sparrow, house finch, yellow-bellied 
sapsucker, Williamson’s sapsucker, downy 
woodpecker, three-toed woodpecker, olive-sided 
flycatcher, tree swallow, violet-green swallow, Steller’s 
jay, white-breasted nuthatch, and Cassin’s finch (Scott
and Crouch 1988b). 
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Figure 08-2. Bird groups in aspen. 
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Group M1 includes mammals caught in 100 
trap nights – 

least chipmunk, deer mouse, southern 
red-backed vole, montane vole, and long-
tailed vole. 

 
M2 shows the number of new pocket gopher 
mounds per acre. 
 
M3 shows the number of red squirrel caches 
per acre (Scott and Crouch 1988b). 

 08-3. Mammal groups in aspen.  



 

Key to Ecological Types in the Fir-Spruce Series 
1. TLC = Total live cover 
 

1. Timberline, wind-scarred, patchy, short forest (Krummholz) composed of “islands” of spruce-fir-grayleaf 
willow alternating with patches of short shrubs and herbs. Very cold (at least extreme Cryic) soils, 11,600-
12,500 ft ....................................................................................................................................FL10 (in Series 8b) 

1. Below the timberline edge, or else not short, wind-scarred forest. Usually cold (Cryic), but not extremely so, 
9,700-12,200 ft ...................................................................................................................................................(2) 

 
2. Mountain gooseberry (RIMO2) >5% cover. Moss ground cover sometimes >15%. Cold or deep-snow sites.....(3) 
2. Mountain gooseberry absent or rarely <5% cover .............................................................................................(4) 
 
3. TLC¹ always >120%, usually >150%. Mountain gooseberry always >5% cover, often >10%. Higher elevations, 

10,100-12,200 ft. At least one understory (shrub-graminoid-forb) species >20% cover. Cold forests .........FL08 
3. TLC¹ always <150%, often <140%. Mountain gooseberry absent to rarely <10% cover. Lower elevations, 9,700-

11,100 ft. Rarely any understory species >20%. Deep snow forests .........................................................................FL06 
 
4. Pachistima (PAMY) >2% cover, often >10%. Lower Subalpine slopes, 9,800-10,900 ft ................................FL03 
4. Pachistima absent or <2% cover ........................................................................................................................(5) 
 
5. Rocky Mountain whortleberry (VAMYO) >10% ...................................................................................................(6) 
5. Rocky Mountain whortleberry absent or <10% ...............................................................................................(10) 
 
6. Mountain gooseberry (RIMO2) >5% cover. Moss ground cover may be >15%. Cold or deep-snow sites.......FL08 
6. Mountain gooseberry absent or rarely <5% cover .............................................................................................(7) 
 
7. Twinflower (LIBO3) >3%, usually >5%. Mixed aspen and conifer dominance. Steep northerly slopes, 9,100-

10,100 ft ............................................................................................................... FL02, in Fir-Douglas-fir Series 
7. Twinflower absent or <3%, or else higher elevations........................................................................................ (8) 
 
8. Pachistima >2% cover, often >10%. Lower Subalpine slopes, 9,300-10,900 ft ................................................(4) 
8. Pachistima absent or <10%................................................................................................................................(9) 
 
9. Buffaloberry (SHCA) >5% cover, usually >10%. Northerly slopes, soils with >10% gravel on surface. Lower 

elevations, <10,500 ft .....................................................................................................................................FL07 
9. Buffaloberry absent or rarely <5%. Various aspects, usually <10% gravel on surface. Upper elevations, 

>10,500 ft .......................................................................................................................................................FL09 
 
10. Understory under Engelmann spruce and lodgepole pine dominated by the short shrub dwarf bilberry 

(VACE). TLC¹ <120%. Undulating surface of a glacial moraine derived from granite, around 10,200 ft ... FL04B 
10. Dwarf bilberry absent or minor, or else other species greatly dominating it. TLC¹  >120%......................... (11) 
 
11. Thurber fescue absent or <10%....................................................................................................................... (12) 
11. Thurber fescue >10%....................................................................................................................................... (13) 
 
12. Pachistima >5%. Lower Subalpine slopes, 9,800-10,900 ft ........................................................................FL03 
12. Pachistima <5%. Elk sedge (CAGE2) >10% cover, often >20% .....................................................................FL05 
 
13. Timber oatgrass (DAIN) codominant, >10%, in the understory. Slopes, around 10,400 ft ....................... FL04A 
13. Timber oatgrass absent or very minor, <5%. Elk sedge >10% cover, often >20%.......................................FL05 
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Table 08-6. Characteristics of Ecological Types within Ecological Series 4 in the Upper Gunnison Basin. 

Numbers are shown in form Average (Minimum-Maximum) 

Code 
Short Name No

. S
am

pl
es

 
Elevation, ft 

Avg. Aspect,  
°M (r) 

Slope, % 
Soil  

Coarse, % 
Depth, cm 
Mollic, cm 

Surface:  
Coarse, % 

Bare, % 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

Total Live  
Cover, % 

No. Species 
TLC/NS, % 

FL03 
Fir-spruce/ pachistima–Cold 

light-colored soils 
9 10,312 

(9,840-10,860) 
352 (0.30) 
25 (3-40) 66 (56-77) 76 (57-111) 

6 (4-9) 
8 (3-10) 
1 (0-2) 

111 (71-200) 
53 (7-86) 
38 (0-140) 
37 (1-160) 

238.7 (135.0-451.5) 
18 (9-27) 

15.2 (6.1-32.0) 
FL04A 

Engelmann spruce-
aspen/Thurber fescue-timber 
oatgrass–Cryoboralfs–Gentle 

backslopes 

2 10,400 * 
7 * * 2 (1-2) 

12 (8-15) 

85 (80-90) 
5 (3-6) 

87 (82-92) 
18 (14-21) 

195 (190-199) 
32 (31-32) 

6.2 (6.1-6.2) 

FL04B 
Subalpine fir-Engelmann 

spruce/dwarf bilberry–Sandy 
Cryoboralfs–Gentle granitic 

glacial slopes 

1 10,240  * 
12 52 82 

5 
2 
* 

73 
34 
3 
5 

115 
22 
5.2 

FL05 
Fir-spruce/elk sedge–Cold 

light-colored clay soils–
Gentle 

31 10,377 
(10,020-10,670) 

200 (0.54) 
15 (0-34) 64 (31-81) 67 (30-116) 

18 (1-65) 
4 (0-10) 
9 (0-25) 

112 (40-300) 
20 (0-81) 

75 (19-185) 
55 (2-235) 

262.0 (139.5-525.0) 
19 (12-40) 

15.0 (4.4-32.8) 

FL06 
Fir-spruce/moss–Cold light-

colored soils–Northerly 
13 10,389 

(9,700-11,050) 
27 (0.63) 
15 (3-64) 56 (33-82) 74 (42-115) 

11 (2-20) 
3 (1-8) 
6 (1-25) 

101 (63-200) 
6 (0-25) 
5 (0-16) 
17 (0-94) 

129.6 (63.4-214.0) 
23 (11-34) 

6.2 (3.9-19.5) 

FL07 
Fir-spruce/ buffaloberry–Cold 

light-colored soils 
12 10,100 27 (0.63) 

22 (21-23) 53 (28-77) 45 
6 

17 (14-20) 
* 

71 (37-92) 
93 (45-145) 
10 (0-30) 
23 (2-70) 

196.2 (141.7-264.0) 
13 (9-20) 

15.7 (7.1-25.2) 

FL08 
Spruce/gooseberry–Cold 
upper-Subalpine slopes 

7 11,182 
(10,160-12,125) 

137 (0.44) 
14 (4-31) 57 (51-62) 50 (25-64) 

12 (0-25) 
8 (0-18) 
6 (3-12) 

73 (33-107) 
28 (8-50) 
43 (2-186) 
47 (11-120) 

190.9 (121.0-365.5) 
22 (10-30) 

9.7 (5.1-19.6) 

FL09 
Fir-spruce/ whortleberry–
Cold light-colored soils 

16 10,951 
(10,600-11,385) 

204 (0.12) 
14 (3-29) 67 (54-79) 42 (31-59) 

2 (0-7) 
5 (0-20) 
5 (0-10) 

73 (32-116) 
55 (10-116) 
42 (1-100) 
41 (0-105) 

210.4 (99.3-375.5) 
16 (9-31) 

14.1 (3.2-26.8) 
*. Not sampled. 
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FL03 FIR-SPRUCE/PACHISTIMA–COLD LIGHT-COLORED SOILS ABBI2-PIEN/PAMY 
Subalpine fir-Engelmann spruce/pachistima–Cryoboralfs– 

Slopes, 9,800-10,900 ft 

NE to W 

 
Figure 08-4. Cross-section of vegetation structure of Fir-spruce/pachistima– 

Cold light-colored soils. Aspects are northerly, and slope angles average 25%. 
 

 Fir-spruce/pachistima–Cold light-colored soils 
is a very common type on moderate to gentle slopes 
just above the Montane-Subalpine boundary, in 
areas with cold (Cryic) soils outside the deep 
rainshadows. It has also been described from 
Washington, Idaho, Utah, northwestern Wyoming, 
and elsewhere on the western slope in Colorado. 
Fir-spruce/ pachistima–Cold light-colored soils is 
characterized by subalpine fir (ABBI2), Engelmann 
spruce (PIEN), aspen (POTR5) and pachistima 
(PAMY). See Table 08-11 for common species names 
and codes. Cryic soils are also a distinguishing 
feature.  

 Typically, stands are composed of mixed 
subalpine fir, Engelmann spruce, and aspen which 
form an almost-closed canopy. There is no tall 
shrub layer, and the medium shrub layer is sparse. 
The short shrub layer is well-developed and 
includes pachistima and Rocky Mountain 

whortleberry (VAMYO), which are often 
conspicuous. Elk sedge (CAGE2) is the only 
prominent graminoid. 

 Fir-spruce/pachistima–Cold light-colored soils 
is related to Fir-spruce/elk sedge–Cold light-
colored clay soils–Gentle, which occurs on gentler 
slopes and more westerly aspects, and generally 
lacks pachistima. Fir-spruce/ pachistima–Cold 
light-colored soils is also related to 
Fir/twinflower–Cold light-colored soils–Steep 
northerly, which occurs at somewhat lower 
elevations and on steeper slopes, features 
conspicuous twinflower (LIBO3) and Douglas-fir 
(PSME). Fir-spruce/pachistima–Cold light-colored 
soils forms the upper end of a sequence of 
ecological types shown in Table 08-7. It resembles 
the other two types in this table, but occurs at 
higher elevations and lacks Douglas-fir. 

 

Table 08-7. Three ecological types named for pachistima 

ET Ecological Type Name 

Elevation, ft 
Average Aspect, °M (r) 

% Slope 
% Surface Coarse 

% Bare Surface 

FD09 Douglas-fir/pachistima–Dark Frigid soils–Northerly 
backslopes, 7,900-10,000 ft 

9,391 (7,960-9,920) 
320 (0.70) 
32 (13-52) 

4 (0-80) 
1 (0-15) 

FL01 
Subalpine fir-Douglas-fir/ 

pachistima–Thin-dark Cryoboralfs and Cryoborolls–
Moderately steep slopes, 9,300-10,300 ft 

9,824 (9,320-10,235) 
251 (0.36) 
22 (16-38) 

2 (0-7) 
0 (0-0) 

FL03 Subalpine fir-Engelmann spruce/pachistima–
Cryoboralfs–Slopes, 9,800-10,900 ft 

10,312 (9,840-10,860) 
352 (0.30) 
25 (3-40) 

6 (0-10) 
0 (0-2) 

 

 The plant association Abies bifolia-Picea 
engelmannii/Paxistima myrsinites (Johnston 
1987), is based on Abies lasiocarpa/Paxistima 
myrsinites (Daubenmire 1968, Cooper 1975), which 
is in turn based on Picea engelmannii-Abies 
spp./Paxistima myrsinites (Daubenmire 1952). 
This is a classic plant association, one of the first 

defined under Daubenmire’s (1952-1968) method. 
In the Gunnison Basin, we have the Phase Pinus 
contorta-Vaccinium spp., which is described as 
new here. Abies bifolia-Picea engelmannii/ 
Paxistima myrsinites phase Erigeron eximius is 
also described as new here, based on Abies 
lasiocarpa-Picea engelmannii/ Erigeron eximius 
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(Johnston 1987), which is based on Abies 
lasiocarpa/Erigeron eximius (Moir 1979, De Velice 
1985). 

 Aspen is seral to lodgepole pine in many of these 
stands, which is in turn seral to fir and spruce. In 
many stands, two or three tree species may share 
dominance. Fir-Douglas-fir/pachistima 
communities occur on slopes below these stands. 
Other fir-spruce types are adjacent on dryer 
northerly slopes. Sagebrush borders this type on 
southerly slopes, and serviceberry communities 
occur on steep leeward slopes. Tall willow riparian 
communities (blue or serviceberry willows) are 

found on adjacent low-gradient streamsides, while 
blue spruce-cottonwood riparian communities may 
occur on adjacent higher-gradient streamsides. 

 Horizontal obstruction is moderate to high. 
Deer and elk use these stands only as summer 
range, since they are inaccessible during most 
winters due to snow accumulation. Deer use of 
community type A is high and elk use is moderate 
in the summer for cover, forage, and overnight. 
Community types B and C receive moderate use by 
deer and moderately low use by elk in summer for 
cover, forage, and overnight. 

 
Summary of Ecological Type Characteristics 

1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 
 
NUMBER OF SAMPLES 9, soil descriptions from 4; 1 not assigned to a CT (total 10) 
ELEVATION 10,312 ft (9,840-10,860 ft); 3,143 m (2,999-3,310 m) 
AVERAGE ASPECT 352°M (r = 0.30) 
LITHOLOGY Granite, sandstone, tuff 
FORMATIONS¹ A variety 
LANDFORMS Soil creep slopes [80%] 
SLOPE POSITIONS Backslopes 
SLOPE SHAPES Linear both horizontally and vertically 
SLOPE ANGLE 24.7% (3-40%) 
SOIL PARENT MATERIAL Mostly colluvium [80%] 
COARSE FRAGMENTS 6.0% (0-10%) cover on surface, 66.4% (56-77%) by volume in soil 
SOIL DEPTH 76 cm (57-111 cm); 29.8 in (22-44 in) 
MOLLIC THICKNESS 6 cm (4-9 cm); 2.3 in (2-4 in) 
TEXTURE Sandy clay loam, loam, clay loam, organic, or clay surface; Sandy clay loam, sandy loam, clay loam, silt 

loam, clay, or sandy clay subsurface 
SOIL CLASSIFICATION All deep Cryoboralfs 
TOTAL LIVE COVER 238.7% (135.0-451.5%) 
NUMBER OF SPECIES 18.2 (9-27) 
TOTAL LIVE COVER/NO. SPECIES 15.2% (6.1-32.0%) 
CLIMATE Outside rainshadow or in partial rainshadow. Moderately cool, moderately moist forest. 
WATER The shaded understory, large number of layers, and considerable litter and duff layer maintain good soil 

moisture through the growing season. 
 

Table 08-8. Wildlife values (relative to the whole UGB) for the principal wildlife species using  
Fir-spruce/pachistima–Cold light-colored soils. 

 Mule Deer Elk 
CT Season–Preference Season–Preference 

A Winter, Any– Low 
Spring/Fall– Mod. High (Cover, Forage, Overnight) 

Winter, Any– Low 
Spring/Fall– Moderate (Cover, Forage, Overnight) 

B, C Winter, Any– Low 
Spring/Fall– Moderate (Cover, Forage, Overnight) 

Winter, Any– Low 
Spring/Fall– Mod. Low (Cover, Forage, Overnight) 
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Key to Community Types 
1. Subalpine fir >35% cover. Dominated by Engelmann spruce, >50% cover. Lodgepole pine absent or 

subordinate to fir and spruce. Aspen conspicuous but subordinate to spruce and fir. Forest fleabane (EREX4) 
>5% cover .............................................................................................................................................................A 

1. Subalpine fir 35% cover. Lodgepole pine or aspen dominant one of them >30%, usually >45%. Forest 
fleabane absent or rarely <5% cover...................................................................................................................(2) 

 
2. Lodgepole pine dominant or codominant, 45-95% cover. Aspen absent to <5% cover. Elk sedge absent to 70% 

cover......................................................................................................................................................................B 
2. Aspen dominant or codominant 30-95% cover. Lodgepole pine minor or codominant, 5-50% cover. Elk sedge 

>10% cover............................................................................................................................................................C 

 
Description of Community Types 
A  Engelmann spruce-subalpine fir-aspen-pachistima-forest fleabane is dominated by a mixed stand of 

Engelmann spruce (>50% cover), subalpine fir (>30%) and aspen (>25%). Lodgepole pine may or may not 
be present. Forest fleabane is >5% cover, and elk sedge is absent to <5% cover. 

B  Lodgepole pine-Engelmann spruce-subalpine fir-pachistima-common juniper is dominated by lodgepole 
pine, >45% cover. Engelmann spruce and subalpine fir vary from absent to subdominant or codominant 
with lodgepole pine. Aspen is usually absent, but can occur up to 5% cover. Forest fleabane is absent to <5% 
cover. Lodgepole pine dominated one plot where it was the only tree in a disclimax from which spruce and 
fir were eliminated by some intense set of phenomena. 

C  Aspen-lodgepole pine-elk sedge-pachistima-common juniper is dominated by aspen at >30% cover. 
Lodgepole pine is minor to codominant with aspen. Subalpine fir is absent, and Engelmann spruce varies 
from absent to minor (<10%). Elk sedge is prominent at 10-80% cover. Forest fleabane is absent. 

 
Communities Not Assigned to a Community Type  
•  A community where aspen, subalpine fir, and Engelmann spruce are codominant, but lodgepole pine is 

absent may represent another community type, but is under-represented in our sample.  
 

Table 08-9. Community types within Fir-spruce/pachistima–Cold light-colored soils. 

Community Type ns 
Elevation, ft 

Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live  
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Engelmann 
spruce-subalpine 

fir-aspen-
pachistima-forest 

fleabane 

2 10,020 (9,840-10,200) 
23.5 (22-25) 

74 (71-77) 
84 (57-111) 

7 (4-9) 

8 
0 

PN 

T1 
T2 
T3 
T4 
S1 
GF 
S2 
M 
L 

26 
* 

2.3 (1.0-4) 
0.9 (0.3-1.6) 
0.3 (0.2-0.5) 
0.2 (0.0-0.6) 
0.1 (0.0-0.2) 

0.0 
0.0 

82.4 
31.1 

7.6 
1.3 
0.6 

39.3 
5.7 
7.6 
1.1 

142 (133-151) 
12 (7-18) 
22 (2-42) 

23 (22-24) 

24 (20-27) 
199 (166-232) 
8.9 (6.1-11.6) 

63 (55-70) 
83 (75-90) 
85 (70-100) 
90 (80-100) 
80 (70-90) 

B. Lodgepole pine-
Engelmann 

spruce-subalpine 
fir-pachistima-

common juniper 

4 10,507 (10,040-10,860) 
25.5 (3-40) 

59 (56-61) 
68 (60-75) 

5 (5-5) 

7 (3-10) 
2 (2-2) 

LM 

T1 
T2 
T3 
T4 
S1 
GF 
S2 
M 
L 

21 
15 (6-18) 

2.3 (0.5-3.0) 
Missing 

0.3 (0.2-0.5) 
0.1 (0.0-0.2) 
0.1 (0.1-0.1) 

0.0 
0.0 

29.5 
52.3 

8.3 
M 

10.8 
2.5 

49.3 
2.9 
3.4 

110 (75-200) 
61 (34-86) 
17 (0-66) 
7 (1-23) 

18 (9-26) 
195 (135-288) 
14.0 (6.4-32.0) 

50 
50 
45 
35 
45 

C. Aspen-
lodgepole pine-elk 
sedge-pachistima-
common juniper 

3 * 
* 

* 
* 
* 

* 
* 

MS 
 *  

92 (71-115) 
69 (61-85) 
77 (11-140) 
85 (40-160) 

15 (13-18) 
324 (182-451) 

21.1 (14.0-25.1) 
* 

*. Unknown: measurements were not taken in this CT. 
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Table 08-10. Resource Values for Fir-spruce/pachistima–Cold light-colored soils. Resource 

values were calculated from the numbers in Table 08-8, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate, 4 

= Moderately High, 5 = High, and 6 = Very High. 
 Community Type 
Resource Value A B C 
Potential Cattle Forage Production 1-2 1-2 3-4 
Grazing Suitability 2 2 3 
Potential Timber Production 3-4 

PIEN,  POTR5 
3-4 

PICO 
3-4 

POTR5, PICO 
Timber Suitability 2-3 3-4 3-4 
Developed Recreation 2-3 3 3 
Dispersed Recreation 3-4 3-4 3-4 
Scenic 3 2-3 3 
Road & Trail Stability 3 3 3 
Construction Suitability 2 2 2 
Deer & Elk Hiding Cover 6 3-4 3-4 
Deer & Elk Forage & Browse 2 2 2 
Need for Watershed Protection 3 2 3 
Soil Stability 3 3 3 
Risk of Soil Loss-Natural 3 3 3 
Risk of Soil Loss-Management 3 3 3 
Risk of Permanent Depletion-Range 2 1 2 
Risk of Permanent Depletion-Wildlife 2 1 2 
Risk of Permanent Depletion-Timber 2 2 2 
Resource Cost of Management 3 3 3 
Cost of Rehabilitation 2 2 2 

 

                               
 

A high-elevation fir-spruce/pachistima stand (Community Type B), 
dominated by lodgepole pine and Engelmann spruce. Lodgepole pine 

49% cover, Engelmann spruce 24%, subalpine fir 2%, grouse 
whortleberry 30%, Rocky Mountain whortleberry 19%, pachistima 3%, 

forest fleabane 3%. Soil sampled as a Typic Cryoboralf, Loamy-
Skeletal, Mixed. Italian Creek Quadrangle, elevation 10,860 ft, 33% 

064° (ENE) slope. September 10, 1992. 

A somewhat lower-elevation stand of fir-spruce/pachistima 
(Community Type A) with dominance by spruce, fir, and aspen, and 

sparse undergrowth. Engelmann spruce 71% cover, subalpine fir 35%, 
aspen 27%, pachistima 2%. Soil sampled as a Typic Cryoboralf, 

Clayey-Skeletal, Smectitic. Rudolph Hill Quadrangle, elevation 10,200 
ft, 25% 297° (WNW) slope. August 9, 1994. 
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Table 08-11. Common Species in Fir-spruce/pachistima–Cold light-colored soils, where Characteristic cover > 10% or Constancy > 20%. "–" 
means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average Cover, then these 

are related using the formula Avc = Ccv•100%/Con. 
 
 C O M M U N I T Y  T Y P E  

   A  B  C 
  Ccv (Con) Ccv (Con) Ccv (Con) 
Code Species N =  2  4  3 Common Name 
      TREES 
ABBI2 Abies bifolia 35 (100) 3 (50) – – subalpine fir 
PIEN Picea engelmannii 62 (100) 45 (75) 3 (67) Engelmann spruce 
PICO Pinus contorta 33 (50) 75 (100) 22 (100) lodgepole pine 
POTR5 Populus tremuloides 29 (100) 2 (25) 68 (100) quaking aspen 
      SHRUBS 
ARUV Arctostaphylos uva-ursi – – – – 30 (67) kinnikinnick 
JUCO6 Juniperus communis 2 (50) 9 (100) 9 (100) common juniper 
MARE11 Mahonia repens 1 (50) 3 (50) 10 (33) Oregon-grape 
PAMY Paxistima myrsinites 9 (100) 29 (100) 12 (100) mountain-lover 
ROWO Rosa woodsii 1 (50) 1 (50) 13 (67) Woods rose 
SHCA Shepherdia canadensis – – T (25) 15 (67) russet buffaloberry 
VACE Vaccinium cespitosum T (50) 3 (25) – – dwarf bilberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 3 (50) 25 (50) 20 (33) Rocky Mountain whortleberry 
VASC Vaccinium scoparium – – 30 (25) – – broom huckleberry 
      GRAMINOIDS 
BRCA10 Bromopsis canadensis 4 (50) 1 (25) 13 (100) fringed brome 
CAFO3 Carex foenea 2 (50) 1 (25) – – silvertop sedge 
CAGE2 Carex geyeri 37 (50) 33 (50) 50 (100) elk sedge 
ELGL Elymus glaucus – – – – 40 (33) blue wildrye 
      FORBS 
ACLA5 Achillea lanulosa – – – – 8 (67) western yarrow 
ARCO9 Arnica cordifolia – – 3 (75) 10 (33) heartleaf arnica 
CHDA2 Chamerion danielsii 1 (50) 1 (25) – – fireweed 
EREX4 Erigeron eximius 14 (100) 3 (25) – – forest fleabane 
FRVI Fragaria virginiana – – 3 (25) 30 (33) Virginia strawberry 
GERI Geranium richardsonii – – – – 70 (33) Richardson geranium 
LALE2 Lathyrus leucanthus 4 (100) 2 (25) – – aspen peavine 
LUAR3 Lupinus argenteus T (50) – – 33 (100) silvery lupine 
OSDE Osmorhiza depauperata – – – – 10 (33) sweet cicely 
PYROA3 Pyrola rotundifolia ssp. asarifolia T (50) T (25) – – swamp wintergreen 
SESE2 Senecio serra – – – – 20 (33) butterweed groundsel 
THFE Thalictrum fendleri 1 (50) 1 (25) – – Fendler meadow-rue 
      GROUND COVER 
.BARESO bare soil T (50) 2 (25) – –  
.LITTER litter and duff 93 (100) 92 (75) – –  
GRAVEL gravel 0.2-10 cm –  1  –   
.COBBLE cobble 10-25 cm 1 (50) 2 (25) – –  
.STONES stone > 25 cm 7 (50) 7 (25) – –  
.MOSSON moss on soil 8 (100) 3 (50) – –  
LICHENS lichens on soil 2  5  –   
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MINOR SPRUCE-FIR TYPES 
 

FL04A 
SPRUCE-ASPEN/TIMBER OATGRASS– 

COLD CLAY SOILS 
PIEN-POTR5/FETH-DAIN 

Engelmann spruce-aspen/Thurber fescue-timber oatgrass–
Cryoboralfs–Gentle backslopes 

FL04B 
FIR-SPRUCE/DWARF BILBERRY– 
COLD SANDY SOILS–GLACIAL 

ABBI2-PIEN/VACE 
Subalpine fir-Engelmann spruce/dwarf bilberry–Sandy 

Cryoboralfs–Gentle granitic glacial slopes 
 

Figure 08-5. Cross-section of vegetation structure of Spruce-
aspen/Timber oatgrass–Cold clay soils. Aspects are easterly, and 

slope angles average 7%. 
 

 

Figure 08-6. Cross-section of vegetation structure of Fir-
spruce/dwarf bilberry–Cold sandy soils–Glacial. Aspects are 

easterly, and slope angles average 12%. 

 
 Spruce-aspen/Timber oatgrass–Cold clay soils 
(FL04A) is an unusual type found in the middle 
Subalpine in deep rainshadows. Because there is no 
complete soil description for this type, soil 
characteristics and relationships to other types are 
uncertain. Vegetation is characterized by aspen 
(POTR5), sparse Engelmann spruce (PIEN), Thurber 
fescue (FETH), and timber oatgrass (DAIN). At 
present, FL04A is known only from the Gunnison 
Basin. 

 Fir-spruce/dwarf bilberry–Cold sandy soils–
Glacial (FL04B) is an unusual type found on glacial 
surfaces in partial rainshadow climates. It does not 
seem to be related to any other type in the UGB. It 
is characterized by lodgepole pine (PICO), 
Engelmann spruce (PIEN), and dwarf bilberry 
(VACE), and by glacial surfaces. Only one sample 

exists from our area. FL04B is found on lower 
Subalpine slopes in the Gunnison Basin. This type 
has also been described from Montana, Idaho, 
southern Wyoming, and in northern and southern 
Utah. 

 See Table 08-11 for common species names and 
codes. FL04A – Picea engelmannii/Festuca 
thurberi-Danthonia intermedia is described as 
new here. FL04B – Abies bifolia-Picea 
engelmannii/Vaccinium cespitosum (Johnston 
1987) is based on Abies lasiocarpa/Vaccinium 
caespitosum of Pfister (1977), Steele (1981), and 
Mauk (1984). 

 Succession is poorly known for these two 
Ecological Types. Horizontal obstruction has not 
been measured for these types, but it is expected to 
be at least moderately high in both. 
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Table 08-12. Summary of Ecological Type Characteristics of the two minor spruce-fir Ecological Types. 

 F L 0 4 A  F L 0 4 B  

FULL NAME Engelmann spruce-aspen/Thurber fescue-timber 
oatgrass–Cryoboralfs–Gentle backslopes 

Subalpine fir-Engelmann spruce/dwarf 
bilberry–Sandy Cryoboralfs–Gentle granitic 

glacial slopes 
SHORT NAME Spruce-aspen/Timber oatgrass–Cold clay soils Fir-spruce/dwarf bilberry–Cold sandy 

soils–Glacial 
SAMPLES 2, no soil descriptions 1, with a soil description 
ELEVATION 10,400 ft (3,170 m) 10,240 ft (3,120 m) 
LITHOLOGY Breccia and welded Tuff Granite 
FORMATIONS¹ Tpl, Taf Tmi 
LANDFORMS Soil creep slopes Lateral moraines 
SLOPE POSITIONS Backslopes and lower backslopes Footslopes 
SLOPE SHAPES Linear to convex horizontally, Linear vertically Undulating both horizontally and vertically 
SLOPE ANGLE 7% 12% 
PARENT MATERIAL Colluvium Glacial 
COARSE FRAGMENTS 2% (1-3%) cover on surface; 59% (56-61%) by volume 

in soil 
2% cover on surface; 52% by volume in 

soil 
SOIL DEPTH 68 cm (60-75 cm); 26.5 in (23-30 in) 82 cm (32 in) 
MOLLIC THICKNESS 5 cm (2 in) 5 cm (2 in) 
TEXTURE – Sandy clay loam surface, loamy sand 

subsurface 
SOIL CLASSIFICATION Cryoboralfs and Cryochrepts Cryoboralfs, deep 
TOTAL LIVE COVER 195% (190-199%) 115% 
NO. SPECIES 31.5 (31-32) 22 
TLC/NS 6.2% (6.1-6.2%) 5.2 
CLIMATE Cold, moderately moist forest Cold, moderately dry forest 

1. Explanation of symbols in Appendix A. “–“ means “unknown  or  unmeasured.” 
 

   
 

An example of a midseral stage in FL04A – Spruce-
aspen/Timber oatgrass–Cold clay soils, dominated by aspen 

with a little bit of Engelmann spruce; the undergrowth is 
dominated by timber oatgrass, >50% cover. There are also 
Thurber fescue and Idaho fescue evident. Slumgullion Pass 

Quadrangle, elevation 10,400 ft, 7% E-facing slope.  
September 29, 1982. 

An example of a later seral stage in FL04B – Fir-spruce/dwarf 
bilberry–Cold sandy soils–Glacial, dominated by lodgepole pine 

and Engelmann spruce. Lodgepole pine 47%, Engelmann 
spruce 26%, a trace of subalpine fir, dwarf bilberry 25%. Soil 

sampled as a Dystric Cryochrept, Sandy-Skeletal, Mixed. 
Whitepine Quadrangle, elevation 10,240 ft, 12% 280° (W) 

slope. August 23, 1994. 
 

 

 273



 
Table 08-13. Characteristics of Minor spruce-fir types. Each of these two minor types has one community type. 

Community Type No
. s

am
pl

es
 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Gramin. 
Forbs 

No. Species 
Total Live 
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

FL04A. Aspen-
Engelmann spruce-timber 
oatgrass-Thurber fescue 

2 10,400 
7 

* 
* 
* 

2 (1-2) 
12 (8-15) 

 
 *  

85 (80-90) 
5 (3-6) 

87 (82-92) 
18 (14-21) 

32 (31-32) 
195 (190-199) 
6.2 (6.1-6.2) 

* 

FL04B. Lodgepole pine-
Engelmann spruce-dwarf 

bilberry 
1 10,240 

12 

52 
82 
5 

2 
* 
 

 *  

73 
34 
3 
5 

22 
115 
5.2 

* 

*. Unknown: measurements were not taken in this CT. 
 

Table 08-14. Resource Values for Minor spruce-fir types.  
Resource values were calculated from the numbers in Table 08-13, relative to the whole UGB. 

The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate, 4 = Moderately High, 5 = High, and 6 = Very High. 
 Ecological Type  Ecological Type 
Resource Value A B Resource Value A B 
Potential Cattle Forage Production 3-4 0-1 Deer & Elk Forage & Browse 3-4 1-2 
Grazing Suitability 3-4 1 Need for Watershed Protection 3 2 

Soil Stability 3 2 Potential Timber Production 4-5 
POTR5 

4-5 
PIEN, PICO Risk of Soil Loss-Natural 3 3 

Timber Suitability 4-5 3-4 Risk of Soil Loss-Management 2 3 
Developed Recreation 2 3 Risk of Permanent Depletion-Range 3 1 
Dispersed Recreation 3 2 Risk of Permanent Depletion-Wildlife 3 1 
Scenic 2-3 2 Risk of Permanent Depletion-Timber 2 2 
Road & Trail Stability 3-4 3 Resource Cost of Management 3 2-3 
Construction Suitability 3 2 Cost of Rehabilitation 2 2 
Deer & Elk Hiding Cover 3-4 3-4    
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Table 08-15. Common Species in Minor spruce-fir types, where Characteristic cover > 10% or Constancy > 20%. "–" means that the 
species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average Cover, then these are 

related using the formula Avc = Ccv•100%/Con. 
 E C O L O G I C A L  T Y P E  
  FL04A FL04B 
  Ccv (Con) Ccv (Con) 
Code Species N =  2  1 Common Name 
      TREES 
ABBI2 Abies bifolia – – T (100) subalpine fir 
PIEN Picea engelmannii 5 (100) 26 (100) Engelmann spruce 
PICO Pinus contorta – – 47 (100) lodgepole pine 
POTR5 Populus tremuloides 80 (100) – – quaking aspen 
      SHRUBS 
ARUV Arctostaphylos uva-ursi 4 (50) – – kinnikinnick 
DIIN5 Distegia involucrata – – T (100) bush honeysuckle 
JUCO6 Juniperus communis 1 (100) 8 (100) common juniper 
PEFL15 Pentaphylloides floribunda 2 (50) – – shrubby cinquefoil 
ROWO Rosa woodsii – – 1 (100) Woods rose 
SHCA Shepherdia canadensis 1 (50) T (100) russet buffaloberry 
VACE Vaccinium cespitosum – – 25 (100) dwarf bilberry 
      GRAMINOIDS 
BRPO5 Bromopsis porteri 2 (100) – – nodding brome 
CAGE2 Carex geyeri 2 (100) – – elk sedge 
CARO5 Carex rossii – – 2 (100) Ross sedge 
DAIN Danthonia intermedia 36 (100) – – timber oatgrass 
ELEL5 Elymus elymoides 1 (50) – – bottlebrush squirreltail 
FEID Festuca idahoensis 10 (50) – – Idaho fescue 
FETH Festuca thurberi 40 (100) – – Thurber fescue 
KOMA Koeleria macrantha 3 (50) – – prairie junegrass 
POFE Poa fendleriana – – 1 (100) muttongrass 
PONEI2 Poa nemoralis ssp. interior 1 (50) – – interior bluegrass 
TRSP2 Trisetum spicatum – – T (100) spike trisetum 
      FORBS 
ACLA5 Achillea lanulosa 2 (100) T (100) western yarrow 
AGGL Agoseris glauca 1 (100) – – false-dandelion 
ANRO2 Antennaria rosea T (50) – – rose pussytoes 
ARCO9 Arnica cordifolia – – 1 (100) heartleaf arnica 
ASAL7 Astragalus alpinus 3 (50) – – alpine milkvetch 
CARO2 Campanula rotundifolia T (50) – – common harebell 
CASU12 Castilleja sulphurea T (50) – – sulfur paintbrush 
CHDA2 Chamerion danielsii – – 1 (100) fireweed 
DRAU Draba aurea T (50) – – golden whitlow-wort 
ERSU2 Erigeron subtrinervis 1 (100) – – threenerve fleabane 
FRVI Fragaria virginiana 2 (100) 2 (100) Virginia strawberry 
GERI Geranium richardsonii 2 (50) – – Richardson geranium 
IRMI Iris missouriensis 3 (50) – – wild iris 
MAST4 Maianthemum stellatum T (100) – – star Solomon-plume 
ORPA3 Oreochrysum parryi – – 2 (100) Parry goldenweed 
PEBR Pedicularis bracteosa 2 (50) – – bracted lousewort 
POVI Polemonium viscosum T (50) – – sky pilot 
POHI6 Potentilla hippiana 2 (100) – – horse cinquefoil 
PSMO Pseudocymopterus montanus 1 (100) – – mountain parsely 
PTAL3 Pterogonum alatum T (50) – – winged buckwheat 
PUPA5 Pulsatilla patens T (100) – – American pasque flower 
SECR Senecio crassulus T (50) – – thickleaf groundsel 
SOMU Solidago multiradiata 2 (50) – – mountain goldenrod 
SOSI3 Solidago simplex 2 (50) – – Mt. Albert goldenrod 
STLO2 Stellaria longipes T (50) – – long-stalked stitchwort 
TAOF Taraxacum officinale T (50) – – common dandelion 
THFE Thalictrum fendleri 2 (50) – – Fendler meadow-rue 
VIAD Viola adunca T (50) – – hook violet 
      FERNS & FERN-ALLIES 
CYFR2 Cystopteris fragilis T (50) – – brittle fern 
      GROUND COVER 
.BARESO bare soil 11 (100) – –  
.LITTER litter and duff 87 (100) 97 (100)  
GRAVEL gravel 0.2-10 cm –  1   
.COBBLE cobble 10-25 cm – – 2 (100)  
.STONES stone > 25 cm – – – –  
.MOSSON moss on soil – – 6 (100)  
LICHENS lichens on soil 2  8   
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FL05 ABBI2-PIEN/CAGE2 
FIR-SPRUCE/ELK SEDGE–COLD LIGHT-COLORED CLAY SOILS–GENTLE 

Subalpine fir-Engelmann spruce/elk sedge– 
Cryoboralfs, clayey–Gentle slopes, 10,000-10,700 ft 

 W 

 
Figure 08-7. Cross-section of vegetation structure of Fir-spruce/elk sedge– 

Cold light-colored clay soils–Gentle. Aspects are non-northerly, and slope angles average 12%. 
 

 Fir-spruce/elk sedge–Cold light-colored clay 
soils–Gentle is very common on gentle to moderate 
slopes, in areas with light-colored, clayey soils 
outside the deep rainshadows. This type has also 
been described from Montana, Idaho, 
northwestern Wyoming, northern Nevada, 
throughout the mountains of northern and central 
Colorado, southern Wyoming, and Utah. It is less 
common in southern Colorado, and is apparently 
absent in New Mexico (elk sedge is a rare species 
there). 

  Fir-spruce/elk sedge–Cold light-colored clay 
soils–Gentle is characterized by subalpine fir 
(ABBI2), Engelmann spruce (PIEN), aspen (POTR5) as 
a seral species, and elk sedge (CAGE2) as the only 
indicator species. Lodgepole pine (PICO) occurs in 
many stands. See Table 08-18 for common species 
names and codes. Fir-spruce/elk sedge–Cold light-
colored clay soils–Gentle typically has a dense to 
moderately dense canopy of mixed Engelmann 
spruce, subalpine fir, and aspen. Some stands have 
lodgepole pine in place of (or in addition to) aspen.  

 Where aspen is currently dominant, soils have a 
shallow Mollic surface layer, supporting the 
hypothesis that aspen has been responsible for 
producing the Mollic layer. Medium or short 
shrubs such as common juniper (JUCO6), rose 
(ROWO), or kinnikinnick (ARUV) sometimes occur in 
the understory, but for the most part the 
understory dominant is elk sedge.  

 Elk sedge is not a very sensitive indicator, as 
shown by the wide range of types and 
environments in which it grows. Fir-spruce/elk 
sedge–Cold light-colored clay soils–Gentle is 
identified less by what indicators are present, but 
rather by the indicators it lacks, such as 
pachistima, whortleberry, maple, buffaloberry, and 
gooseberry. 

 The plant association Abies bifolia-Picea 
engelmannii/Carex geyeri phase Abies bifolia is 
described as new here. Abies bifolia-Picea 
engelmannii/Carex geyeri (Johnston 1987) phase 
Pinus contorta is also described as new here, based 
on Abies lasiocarpa/Carex geyeri of Wirsing 
(1975), Cooper (1975), and Pfister (1977).  

 Fir-spruce/elk sedge–Cold light-colored clay 
soils–Gentle is related to Douglas-fir/elk sedge–
Cold to moderately cold–Gentle to steep, which 
occurs at lower elevations on slightly steeper 
slopes, has dark (Mollic) soils, and has Douglas-fir 
potential instead of subalpine fir and Engelmann 
spruce. The two types overlap in ranges of 
elevation, aspect, and slope. Stands dominated by 
aspen or lodgepole pine without any spruce, fir, or 
Douglas-fir can easily be distinguished by the 
differences in soil. 

 Aspen/Thurber fescue or aspen/forb 
communities adjoin this type on slopes with deeper 
Mollic soils. Mountain big sagebrush/Thurber 
fescue or Thurber fescue grassland occurs adjacent 
on gentler, opener slopes. Tall willow riparian 
communities (blue or serviceberry willows) or short 
willow riparian communities (planeleaf or Wolf’s 
willows) occur in neighboring bottoms, while 
spruce-fir riparian communities predominate in 
nearby narrow stream courses. 

 Horizontal obstruction is at least moderate, and 
is mostly high to very high. These stands are 
commonly used by deer and elk as summer range, 
but their access is restricted in winter by snow 
accumulation. Deer use of all community types 
except D is very low in winter but moderate in 
summer for cover, forage, and overnight stays; deer 
use moderately low for community type D. Elk use 
is very low year around. 
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Summary of Ecological Type Characteristics 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic 

 
NUMBER OF SAMPLES 31, soil descriptions from 5 of these (total 31) 
ELEVATION 10,377 ft (10,020-10,670 ft); 3,163 m (3,054-3,252 m) 
AVERAGE ASPECT 200°M (r = 0.54) 
LITHOLOGY Basalt, sandstone, limestone, shale 
FORMATIONS¹ Tbb, Pmb, Jj, Kdb 
LANDFORMS Soil creep slopes [80%] 
SLOPE POSITIONS Backslopes [60%], shoulders, and summits 
SLOPE SHAPES Linear [80%] to convex both horizontally and vertically 
SLOPE ANGLE 14.9% (0-34%) 
SOIL PARENT MATERIAL Colluvium [60%], residuum, or colluvium over residuum 
COARSE FRAGMENTS 1.8% (0-10%) cover on surface, 63.9% (31-81%) by volume in soil 
SOIL DEPTH 67 cm (30-116 cm); 26.5 in (12-46 in) 
MOLLIC THICKNESS 18 cm (1-65 cm); 6.9 in (0-26 in) 
TEXTURE Organic or clayey surface; clay subsurface 
SOIL CLASSIFICATION Cryoboralfs [80%] or Argic Cryoborolls 
TOTAL LIVE COVER 262.0% (139.5-525.0%) 
NUMBER OF SPECIES 19.4 (12-40) 
TOTAL LIVE COVER/NO. SPECIES 15.0% (4.4-32.8%) 
CLIMATE Cool to cold, moist to moderately moist Subalpine forest. 
WATER The several layers, the rhizomatous elk sedge, and the abundant litter and duff retain soil 

moisture through the growing season. 
 

Key to Community Types 
1. Engelmann spruce >70% cover, dominant over other trees................................................................................ A 
1. Engelmann spruce absent or <70% cover, subordinate to other trees.............................................................. (2) 
 
2. Subalpine fir present and reproducing, >5% cover. Big sagebrush absent or <10% cover............................... (3) 
2. Subalpine fir absent or <5% cover. Big sagebrush (ARTR2) sometimes >10% cover......................................... (4) 
 
3. Common juniper (JUCO6) usually absent, but rarely up to 10%. Subalpine fir always present but <15% 

cover ..................................................................................................................................................................... B 
3. Common juniper always present, 5-30%. Subalpine fir usually absent, but sometimes up to 40%................... C 
 
4. Lodgepole pine >60% cover, dominant over other trees. Aspen absent or <10% cover..................................... E 
4. Lodgepole pine <60% cover, usually subordinate to other trees. Aspen usually >20%, rarely absent ............ (5) 
 
5. Big sagebrush prominent, >10% cover ................................................................................................................D 
5. Big sagebrush absent or <10%........................................................................................................................... (6) 
 
6. Engelmann spruce >5%. Common juniper always present, 5-35% cover ........................................................... C 
6. Engelmann spruce absent or <5% cover. Common juniper <10% cover ............................................................ E 

Description of Community Types 
A  Engelmann spruce-aspen-elk sedge is dominated by Engelmann spruce at >75% cover. Aspen is absent 

to abundantly codominant. Subalpine fir is absent to <15% cover. Lodgepole pine is sometimes present, 
<10% cover. 

B  Aspen-Engelmann spruce-subalpine fir-elk sedge Aspen cover is >60% and usually dominant over other 
trees. Engelmann spruce is always present, but <40% cover. Subalpine fir is always present, but <15% 
cover. Lodgepole pine is sometimes present in smaller quantities. 

C  Aspen-lodgepole pine-Engelmann spruce-common juniper-elk sedge-rose is usually a codominant stand 
of aspen, lodgepole pine, and Engelmann spruce; aspen usually leads in cover. Subalpine fir is usually 
absent, but rarely up to 40% and codominant. Common juniper is always present, 5-30% cover. 

D  Lodgepole pine-elk sedge-kinnikinnick is usually a codominant stand of lodgepole pine, aspen, and 
Engelmann spruce, but sometimes lodgepole pine is the only tree. Big sagebrush is prominent, 10-50% 
cover. 
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Description of Community Types (continued) 
E  Lodgepole pine-Engelmann spruce-elk sedge-strawberry is dominated by lodgepole pine, >60% cover. 

Engelmann spruce is always present, but <15% cover. Aspen is absent or sometimes <10% cover. 
F  Aspen-elk sedge-strawberry is dominated by aspen, >55% cover, often >70%. There may or may not be 

lodgepole pine, up to 80% cover. Subalpine fir and Engelmann spruce are absent to obscure, <5%. 
Communities Not Assigned to a Community Type  
•  A community dominated by a mix of aspen and subalpine fir, with Engelmann spruce subordinate to 

these. The understory is sparse, with elk sedge the most conspicuous species. This community has 
probably experienced some sort of grazing disturbance, since aspen codominance usually means dense 
understories. 

Table 08-16. Community types within Fir-spruce/elk sedge–Cold light-colored clay soils–Gentle. 

Community Type No
. s

am
pl

es
 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live  
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Engelmann 
spruce-aspen-elk 

sedge 
3 10,480 

17 
60 
50 
1 

* 
* 

LS 

T1 
T2 
T3 
T4 
S1 
S2 
GF 
M 

19 (15-22) 
11 (8-14) 

5 (2-8) 
1.0 (0.0-2.0) 
0.3 (0.0-0.5) 

Missing 
0.2 (0.0-0.4) 

0.0 

44 
38 

8 
18 
T 
M 

72 
T 

164 (86-300) 
4 (0-6) 

72 (56-80) 
36 (2-86) 

17 (13-22) 
275 (162-472) 
17.9 (7.4-31.5) 

85 
50 
55 
85 
69 

B. Aspen-Engelmann 
spruce-subalpine fir-

elk sedge 
6 10,390 (10,380-10,400) 

18.5 (12-25) 
50 (31-69) 
41 (30-51) 
13 (13-13) 

* 
* 

LM 

T1 
T2 
T3 
T4 
S1 
S2 
GF 
M 

25 (16-33) 
15 (9-25) 
4.0 (3.0-7) 

0.9 (0.3-1.5) 
0.3 (0.1-0.6) 

Missing 
0.3 (0.0-0.7) 

Missing 

14.0 
72.7 
22.5 

0.7 
10.8 

M 
54.3 

M 

136 (98-205) 
7 (0-18) 

75 (19-140) 
72 (14-155) 

16 (13-22) 
290 (140-474) 
18.0 (9.3-26.4) 

75 
85 
75 
100 
84 

C. Aspen-lodgepole 
pine-Engelmann 
spruce-common 

juniper-elk sedge-
rose 

5 10,320 (10,200-10,440) 
7.5 (5-10) 

55 
31 
10 

1 
* 

MS 
 *  

151 (95-200) 
32 (7-70) 

61 (20-120) 
41 (14-70) 

19 (12-27) 
285 (241-363) 
16.0 (9.1-21.0) 

50 
50 
50 
75 
56 

D. Lodgepole pine-elk 
sedge-kinnikinnick 6 * 

* 
* 
* 
* 

* 
* 

EM 
 *  

69 (40-131) 
44 (15-81) 
75 (41-125) 
31 (11-50) 

14 (13-18) 
220 (169-271) 

15.6 (12.1-20.2) 
* 

E. Lodgepole pine-
Engelmann spruce-

elk sedge-strawberry 
4 10,620 (10,550-10,670) 

4.1 (0-9) 
64 
81 
13 

4 (0-10) 
13 (1-25) 

LM 

T1 
T2 
T3 
T4 
S1 
S2 
GF 
M 

21 
15 

Missing 
0.5 (0.2-2.6) 
0.5 (0.3-0.8) 
0.2 (0.0-0.3) 
0.4 (0.0-0.8) 

0.0 

81 
8 
M 
T 
T 
T 

84 
4 

81 (75-93) 
7 (0-19) 

60 (31-78) 
29 (16-63) 

30 (19-40) 
176 (140-206) 
6.3 (4.4-8.8) 

85 
90 
80 
80 
84 

F. Aspen-elk sedge-
strawberry 7 10,229 (10,020-10,360) 

22.4 (6-34) 
72 (59-81) 
86 (43-116) 

25 (5-65) 

7 (7-7) 
0 (0-25) 

EM 

T1 
T2 
T3 
T4 
S1 
S2 
GF 
M 

Missing 
19 (12-25) 

6 (2-10) 
0.7 

0.4 (0.2-0.9) 
0.1 (0.0-0.3) 
0.3 (0.0-1.1) 

0.0 

M 
87.5 

6.0 
T 

4.0 
10.1 
85.0 

0.4 

97 (77-136) 
15 (0-25) 

96 (63-185) 
93 (7-235) 

22 (15-31) 
301 (206-525) 
14.8 (9.9-32.8) 

50 (25-75) 
46 (25-60) 
36 (0-65) 

74 (40-95) 
52 (40-74) 

*. Unknown: measurements were not taken in this CT. 
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Table 08-17. Resource Values for Fir-spruce/elk sedge–Cold light-colored clay soils–Gentle.  

Resource values were calculated from the numbers in Table 08-16, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate, 4 = Moderately High, 5 = High, and 6 = Very High. 

 C o m m u n i t y  T y p e  
Resource Value A B C D E F 
Potential Cattle Forage Production 3-4 3-5 3-4 3-4 3-4 4-5 
Grazing Suitability 3 3 4 4 4 3 
Potential Timber Production 3-4 - PIEN, POTR5 4-5 - POTR5, PIEN 3-4 - POTR5, PICO 3-4 - PICO 4 - PICO 4-5 - POTR5 
Timber Suitability 3-4 3-4 4 4 4 3-4 
Developed Recreation 2-3 2-3 2-3 2-3 2-3 2-3 
Dispersed Recreation 3-4 3-4 3-4 2-3 2-3 3 
Scenic 3-4 3-4 3-4 2-3 2-3 3 
Road & Trail Stability 2-3 2-3 3 3 3 2-3 
Construction Suitability 2 2 2 2 2 2 
Deer & Elk Hiding Cover 5 6 5 3 6 5-6 
Deer & Elk Forage & Browse 3-4 3-4 3-4 2-3 2-3 3-4 
Need for Watershed Protection 3 3 3 2 2 3 
Soil Stability 3 3 4 4 4 3 
Risk of Soil Loss-Natural 3 3 2 2 2 3 
Risk of Soil Loss-Management 3-4 3-4 2-3 2-3 2-3 3-4 
Risk of Permanent Depletion-Range 2-3 2-3 1-2 1-2 1-2 2-3 
Risk of Permanent Depletion-Wildlife 3 3 3 3 3 3 
Risk of Permanent Depletion-Timber 2 2 2 2 2 2 
Resource Cost of Management 4 4 3 3 3 4 
Cost of Rehabilitation 2 2 2 2 2 2 

 

                   
 

Subalpine fir–Engelmann spruce/elk sedge (Community Type B). 
This is a very common type of the Central Rocky Mountains and the 
northern part of the Upper Gunnison Basin, very often with aspen as 

a long-term seral. Elk sedge 63% cover, aspen 61%, Engelmann 
spruce 36%, forest fleabane 23%, aspen peavine 16%, subalpine fir 

8%. Coarse Fragments Cover = 0%, Total Live Cover = 249%, 
Coarse Fragments in Soil = 44. Soil sampled as a Typic Cryoboralf, 
Loamy-Skeletal, Mixed. Rudolph Hill Quadrangle, elevation 10,380 

ft, 12% 297° (WNW) slope. August 11, 1994. 

A later seral stage of fir-spruce/elk sedge (Community Type A), with 
Engelmann spruce dominant over a bed of elk sedge. Engelmann 
spruce 81% cover, subalpine fir 6%, elk sedge 57%. Soil sampled 

as a Typic Cryoboralf, Clayey-Skeletal, Mixed. Matchless Mountain 
Quadrangle, elevation 10,840 ft, 17% 312° (NW) slope.  

August 3, 1995. 
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Table 08-18. Common Species in Fir-spruce/elk sedge–Cold light-colored clay soils–Gentle, where Characteristic cover > 10% or 
Constancy > 20%. "–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = 

Average Cover, then these are related using the formula Avc = Ccv•100%/Con. 
 C O M U N I T Y  T Y P E  
    A   B   C  D  E  F 
  Ccv(Con) Ccv(Con) Ccv(Con) Ccv(Con) Ccv(Con) Ccv(Con) 
Code Species N =  3  6  5  6  4  7 Common Name 
      TREES 
ABBI2 Abies bifolia 8 (67) 6(100) 36 (20) – – 1 (50) T (29) subalpine fir 
PIEN Picea engelmannii 87(100) 18(100) 12(100) 11 (83) 7(100) 2 (14) Engelmann spruce 
PICO Pinus contorta 5 (67) 9 (50) 43(100) 26(100) 70(100) 27 (71) lodgepole pine 
POTR5 Populus tremuloides 102 (67) 106(100) 88(100) 41 (83) 7 (50) 78(100) quaking aspen 
      SHRUBS 
ARUV Arctostaphylos uva-ursi – – – – 3 (40) 25(100) 5 (25) 1 (43) kinnikinnick 
JUCO6 Juniperus communis 5 (67) 8 (33) 17(100) 13 (67) 4 (75) 5 (86) common juniper 
MARE11 Mahonia repens – – 7 (33) 7 (60) – – T (25) 5 (71) Oregon-grape 
ROWO Rosa woodsii – – 10 (17) 9(100) 17 (33) 1 (75) 10 (57) Woods rose 
      GRAMINOIDS 
BRCA10 Bromopsis canadensis T (33) 3 (83) 3 (40) 6 (67) T (50) 14(100) fringed brome 
CAGE2 Carex geyeri 52(100) 54(100) 53(100) 50(100) 49(100) 72(100) elk sedge 
CARO5 Carex rossii – – – – – – 10 (33) – – – – Ross sedge 
ELGL Elymus glaucus – – – – – – – – – – 25 (14) blue wildrye 
FETH Festuca thurberi T (33) 4 (33) 10 (20) 20 (83) 2 (75) 5 (43) Thurber fescue 
POPR Poa pratensis 60 (33) 100 (17) 20 (20) – – T (25) 11 (29) Kentucky bluegrass 
      FORBS 
ACLA5 Achillea lanulosa T (33) 20 (33) 10 (40) – – 3 (50) 4 (43) western yarrow 
ARCO9 Arnica cordifolia 1 (33) 5 (33) 17 (60) 12 (50) 12 (75) 21 (57) heartleaf arnica 
CHDA2 Chamerion danielsii T (33) 1 (17) 2 (20) 5 (17) T (75) 7 (43) fireweed 
FRVI Fragaria virginiana 5 (67) 15 (17) 3 (40) 23 (33) 7(100) 15(100) Virginia strawberry 
GERI Geranium richardsonii T (33) 11 (67) 10 (20) – – – – 10 (29) Richardson geranium 
HESP6 Heracleum sphondylium – – – – – – – – – – 15 (14) cow-parsnip 
LALE2 Lathyrus leucanthus 1 (33) 15 (50) 16 (80) – – 9 (25) 35 (43) aspen peavine 
LUAR3 Lupinus argenteus T (33) 1 (17) 1 (20) 21 (67) – – 10 (57) silvery lupine 
ORPA3 Oreochrysum parryi – – – – – – – – 1 (25) 13 (43) Parry goldenweed 
OSDE Osmorhiza depauperata – – 60 (17) – – – – – – 60 (14) sweet cicely 
TAOF Taraxacum officinale 20 (67) 60 (33) 10 (60) 10 (17) T (25) T (14) common dandelion 
THFE Thalictrum fendleri – – 8 (67) 10 (20) – – – – 25 (43) Fendler meadow-rue 
TRRE3 Trifolium repens 40 (33) – – – – – – – – – – white Dutch clover 
      GROUND COVER 
.BARESO bare soil – – – – – – – – 13 (50) T (14)  
.LITTER litter and duff 100 (33) 99 (33) 99 (20) – – 87 (75) 98 (71)  
GRAVEL gravel 0.2-10 cm –  –  –  –  –  –   
.COBBLE cobble 10-25 cm – – – – – – – – – – T (14)  
.STONES stone > 25 cm – – – – 1 (20) – – T (25) 7 (14)  
.MOSSON moss on soil T (33) – – 2 (20) – – 4 (25) 2 (14)  
LICHENS lichens on soil –  –  –  –  5  1   
 
 

Table 08-19. Wildlife values (relative to the whole UGB) for the principal wildlife species using  
Fir-spruce/elk sedge–Cold light-colored clay soils–Gentle. 

 Mule Deer Elk 
CT Season–Preference Season–Preference 

A, B, C,  
E, F 

Winter, Any– Very Low 
Spring/Fall– Moderate (Cover, Forage, Overnight) 

Winter, Any– Very Low 
Spring/Fall– Moderate (Cover, Forage, Overnight) 

D Winter, Any– Very Low 
Spring/Fall– Mod. Low (Cover, Forage, Overnight) 

Winter, Any– Very Low 
Spring/Fall– Mod. Low (Cover, Forage, Overnight) 
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FL06 FIR-SPRUCE/MOSS–COLD LIGHT-COLORED SOILS–NORTHERLY ABBI2-PIEN/MOSS 
Subalpine fir-Engelmann spruce/moss–Cryoboralfs– 

Gentle to steep northerly slopes, 9,700-11,100 ft 

 
Figure 08-8. Cross-section of vegetation structure of Fir-spruce/moss– 

Cold light-colored soils–Northerly. Aspects are northerly, and slope angles average 15%. 
 

 Fir-spruce/moss–Cold light-colored soils–
Northerly is a fairly common type on steep 
northerly, cold to very cold, protected Subalpine 
slopes, in areas with cold (Cryic) soils, either inside 
or outside the deep rainshadows. It has also been 
described from southern Wyoming, through the 
mountains of Colorado, in northern and central 
New Mexico, and in northern Arizona. 

 Fir-spruce/moss–Cold light-colored soils–
Northerly is characterized by subalpine fir (ABBI2) 
and Engelmann spruce (PIEN), and by sparse to 
very sparse understory cover by vascular plants, 
but conspicuous moss cover. See Table 08-23 for 
common species names and codes. 

 Fir-spruce/moss–Cold light-colored soils–
Northerly is typically a dense-stand of Engelmann 
spruce which is sometimes codominant with 
subalpine fir. The understory is sparse to very 
sparse; total graminoid cover is always <20%, often 
<15%. No understory vascular plant species 
exceeds 20% cover, and rarely does any exceed 
10%. The principal characteristic of this type is a 
dense layer of mosses of several species. Moss cover 
is always >15%, often >25%. Succession is poorly 
known in this type. 

 The plant association Abies bifolia-Picea 
engelmannii/moss of Johnston (1987) is based on 
Abies lasiocarpa/moss of Moir (1979) and of De 

Velice (1985). Abies bifolia-Picea 
engelmannii/moss phase Picea engelmannii is 
described as new here, and is based on Picea 
engelmannii/moss of Moir (1979) and Picea 
spp./Hypnum revolutum of Steele (1979). 

 Fir-spruce/moss–Cold light-colored soils–
Northerly has been described as two plant 
associations, one for subalpine fir, and one for 
Engelmann spruce. Because they are obviously 
closely related, we have combined them into one 
Ecological Type. 

 Fir-spruce/moss–Cold light-colored soils–
Northerly is related to Spruce/gooseberry–Cold 
upper-Subalpine slopes, which has conspicuous 
mountain gooseberry (RIMO2), occurs at higher 
elevations, and is sometimes found on non-
northerly slopes.  

 Fir-spruce/whortleberry communities adjoin 
this type on gentler slopes with less snow 
accumulation. Short willow riparian communities 
(planeleaf or Wolf’s willows) border it in adjacent 
bottoms, and spruce-fir riparian communities 
occur in adjacent steep, narrow gullies. Horizontal 
obstruction is high to very high, but deer and elk 
use these stands very little. They are inaccessible 
during any winter because of deep snow 
accumulation. Summer use by both deer and elk for 
both communities is low. 
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Summary of Ecological Type Descriptions 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 

 
NUMBER OF SAMPLES 13, soil descriptions from 5 of these (total 13) 
ELEVATION 10,389 ft (9,700-11,050 ft); 3,166 m (2,956-3,368 m) 
AVERAGE ASPECT 27°M (r = 0.63) 
LITHOLOGY Various 
FORMATIONS¹ Various 
LANDFORMS Moraines [33%], soil creep slopes [33%], benches, and slump-earthflows 
SLOPE POSITIONS Backslopes, upper backslopes, and summits [80%] 
SLOPE SHAPES Mostly linear both horizontally and vertically 
SLOPE ANGLE 15.2% (3-64%) 
SOIL PARENT MATERIAL Colluvial [60%] or glacial [40%] 
COARSE FRAGMENTS 2.7% (0-8%) cover on surface, 56.1% (33-82%) by volume in soil 
SOIL DEPTH 74 cm (42-115 cm); 29.0 in (17-45 in) 
MOLLIC THICKNESS 11 cm (2-20 cm); 4.3 in (1-8 in) 
TEXTURE Clay loam, sandy clay loam, or loam surface; Clay, sandy clay loam, clay loam, sandy clay, 

or loam subsurface 
SOIL CLASSIFICATION Cryoboralfs [80%] 
TOTAL LIVE COVER 129.6% (63.4-214.0%) 
NUMBER OF SPECIES 23.1 (11-34) 
TOTAL LIVE COVER/NO. SPECIES 6.2% (3.9-19.5%) 
CLIMATE In partial (moderate) rainshadow to deep rainshadow. Cold, moderately moist to dry, very 

well protected, very shaded forest. 
WATER There is little cover here to hold moisture, but the litter and duff layer does hold some. 

 
Table 08-20. Wildlife values (relative to the whole UGB) for the principal wildlife species using  

Fir-spruce/moss–Cold light-colored soils–Northerly. 
 Mule Deer Elk 

CT Season–Preference Season–Preference 

A, B Winter, Any– Very Low 
Spring/Fall– Low 

Winter, Any– Very Low 
Spring/Fall– Low 
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Key to Community Types 
1. Subalpine fir >15%, often subdominant............................................................................................................... A 
1. Subalpine fir absent to very minor, <5%.............................................................................................................. B 

 
Community Type Descriptions 
A  Subalpine fir-moss has Engelmann spruce dominant and >55% cover. Subalpine fir is codominant, 

always present, >15%. Aspen and lodgepole pine are rare and minor. 
B  Engelmann spruce-moss has Engelmann spruce dominant usually alone, >35% cover. Lodgepole pine 

and aspen are usually absent, but sometimes one is minor, <10%. 
 

Table 08-21. Community types within Fir-spruce/moss–Cold light-colored soils–Northerly. 

Community 
Type No

. s
am

pl
es

 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live 
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Subalpine fir-
moss 8 10,441 (9,700-11,050) 

18.8 (3-64) 

60 (33-82) 
76 (42-115) 

13 (8-20) 

2 (1-5) 
3 (1-10) 

LS 

T1 
T2 
T3 
T4 
S1 
GF 
S2 
M 
L 

21 
7 (4-10) 

1.9 (1.0-8) 
0.6 (0.0-1.5) 
0.3 (0.1-0.5) 
0.2 (0.0-0.8) 
0.1 (0.0-0.2) 

0.0 
0.0 

79.8 
11.5 

8.1 
8.6 
1.7 

15.4 
7.6 

23.9 
3.0 

102 (75-123) 
5 (0-10) 
5 (0-16) 
24 (3-94) 

26 (19-34) 
136 (110-185) 
5.4 (4.6-6.4) 

92 (75-100) 
80 (45-100) 
58 (0-100) 
67 (0-100) 
74 (30-100) 

B. Engelmann 
spruce-moss 5 10,286 (9,745-10,560) 

8.1 (5-13) 

40 
63 
2 

4 (1-8) 
12 (3-25) 

LS 

T1 
T2 
T3 
T4 
S1 
GF 
S2 
M 
L 

16 (10-26) 
8 (3-12) 
Missing 

1.0 (0.0-2.0) 
Missing 

0.1 (0.0-0.2) 
Missing 

0.0 
0.0 

54 
26 
M 
2 
M 
T 
M 

42 
36 

100 (63-200) 
8 (0-25) 
4 (0-8) 

7 (0-16) 

19 (11-26) 
119 (63-214) 
7.6 (3.9-19.5) 

80 
80 
55 
70 
71 
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Table 08-22. Resource Values for Fir-spruce/moss–Cold light-colored soils–Northerly.  

Resource values were calculated from the numbers in Table 08-21, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate,  

4 = Moderately High, 5 = High, and 6 = Very High. 
 Community Type  Community Type 
Resource Value A B Resource Value A B 
Potential Cattle Forage Production 0 0 Deer & Elk Forage & Browse 0-1 0-1 
Grazing Suitability ns¹ ns¹ Need for Watershed Protection 3 2 
Potential Timber Production 5 - PIEN, PICO 5-6 - PIEN Soil Stability 3 3 
Timber Suitability 3-4 4 Risk of Soil Loss-Natural 3 3 
Developed Recreation 2 2-3 Risk of Soil Loss-Management 3 2 
Dispersed Recreation 2-3 3 Risk of Permanent Depletion-Range ns¹ ns¹ 
Scenic 1-2 1-2 Risk of Permanent Depletion-Wildlife 1 1 
Road & Trail Stability 2-3 3-4 Risk of Permanent Depletion-Timber 2 2 
Construction Suitability 3 3 Resource Cost of Management 3 3 
Deer & Elk Hiding Cover 4-6 5-6 Cost of Rehabilitation 2 2 

1. ns = Not suitable. 
 

 
 

A fir-spruce/moss stand (Community Type A), showing the characteristically close tree spacing. Engelmann spruce 68% cover, subalpine 
fir 38%. Coarse Fragments Cover = 3%, Total Live Cover = 148%, Coarse Fragments in Soil = 41. Soil sampled as a Typic Cryochrept, 

Loamy-Skeletal, Mixed. Whitepine Quadrangle, elevation 10,840 ft, 44% 098° (E) slope. August 22, 1994. 
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Table 08-23. Common Species in Fir-spruce/moss–Cold light-colored soils–Northerly, where Characteristic cover > 10% or Constancy > 
20%. "–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average 

Cover, then these are related using the formula Avc = Ccv•100%/Con. 
 

 COMMUNITY TYPE 
   A   B 
  Ccv(Con) Ccv(Con) 
Code Species N =  8  5 Common Name 
      TREES 
ABBI2 Abies bifolia 28 (100) – – subalpine fir 
PIEN Picea engelmannii 67 (100) 88 (100) Engelmann spruce 
PICO Pinus contorta 21 (25) 10 (20) lodgepole pine 
POTR5 Populus tremuloides 9 (25) 18 (60) quaking aspen 
      SHRUBS 
JUCO6 Juniperus communis 1 (25) 5 (80) common juniper 
PAMY Paxistima myrsinites 1 (38) – – mountain-lover 
RIMO2 Ribes montigenum 5 (25) 2 (20) mountain gooseberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 3 (25) 2 (40) Rocky Mountain whortleberry 
      GRAMINOIDS 
BRCA10 Bromopsis canadensis T (25) T (20) fringed brome 
CAGE2 Carex geyeri 6 (63) 3 (80) elk sedge 
      FORBS 
ANSE4 Androsace septentrionalis T (25) T (40) northern rock-jasmine 
AQCO Aquilegia coerulea 1 (25) T (20) Colorado columbine 
ARCO9 Arnica cordifolia 4 (63) 1 (20) heartleaf arnica 
CHDA2 Chamerion danielsii T (38) T (20) fireweed 
FRVI Fragaria virginiana 1 (75) 1 (60) Virginia strawberry 
LALE2 Lathyrus leucanthus 4 (38) – – aspen peavine 
LUAR3 Lupinus argenteus 2 (63) T (20) silvery lupine 
NOMO2 Noccaea montana T (25) 2 (20) candytuft 
ORPA3 Oreochrysum parryi 13 (25) 1 (40) Parry goldenweed 
POPU3 Polemonium pulcherrimum 8 (25) 2 (20) Jacob's ladder 
PSMO Pseudocymopterus montanus 1 (50) T (20) mountain parsely 
PSLE Psychrophila leptosepala 11 (25) – – elkslip marsh-marigold 
SESE2 Senecio serra 1 (25) 2 (20) butterweed groundsel 
SOSI3 Solidago simplex 1 (38) 1 (20) Mt. Albert goldenrod 
THFE Thalictrum fendleri T (38) T (20) Fendler meadow-rue 
      GROUND COVER 
.BARESO bare soil 3 (88) 12 (60)  
.LITTER litter and duff 94 (100) 85 (80)  
GRAVEL gravel 0.2-10 cm 1  –   
.COBBLE cobble 10-25 cm 1 (25) – –  
.STONES stone > 25 cm T (25) 7 (20)  
.MOSSON moss on soil 24 (50) 42 (20)  
LICHENS lichens on soil 25  26   

 

 285



FL07 FIR-SPRUCE/BUFFALOBERRY–COLD LIGHT-COLORED SOILS ABBI2-PIEN/SHCA 
Subalpine fir-Engelmann spruce/buffaloberry– 

Cryochrepts–Slopes, >10,000 ft 

 
Figure 08-9. Cross-section of vegetation structure of Fir-spruce/buffaloberry– 

Cold light-colored soils. Aspects are northerly, and slope angles average 22%. 
 

 Fir-spruce/buffaloberry–Cold light-colored 
soils is a common type on dry moderate-angle 
slopes in the lower Subalpine, in areas with coarse 
soils, within rainshadow climates. This type is also 
known from northwestern and north-central 
Wyoming, and from northwestern Colorado, always 
within rainshadows. 

 Fir-spruce/buffaloberry–Cold light-colored 
soils is characterized by lodgepole pine (PICO), 
Engelmann spruce (PIEN), buffaloberry (SHCA), and 
Rocky Mountain whortleberry (VAMYO). Sparse 
herbaceous layers are also distinguishing features. 
Common juniper (JUCO6) is very common in these 
stands. See Table 08-27 for common species names 
and codes. 

 Typically, Fir-spruce/buffaloberry–Cold light-
colored soils is an open to partially closed stand of 
lodgepole pine with Engelmann spruce as a minor 
component. The understory is poor in number of 
species, composed mostly of medium and short 
shrubs such as buffaloberry, common juniper, and 
Rocky Mountain whortleberry. Total graminoid 
cover is always <35%. Graminoids are sometimes 
absent. 

 Fir-spruce/buffaloberry–Cold light-colored 
soils is related to Douglas-fir/buffaloberry–Light-
colored sandy cold soils–Northerly, which occurs 
at somewhat lower elevations and on steeper 
slopes. Fir-spruce/buffaloberry–Cold light-
colored soils is also related to Fir-
spruce/whortleberry–Cold light-colored soils, 

which occurs at higher elevations, has finer-
textured soils, and lacks buffaloberry.  

 The plant association Abies bifolia-Picea 
engelmannii/Shepherdia canadensis is described 
as new here, and is based on Abies lasiocarpa-
Picea engelmannii/Vaccinium scoparium phase 
Shepherdia canadensis of Johnston (1987), and 
also based on Abies lasiocarpa/Shepherdia 
canadensis (Hoffman 1976). Abies bifolia-Picea 
engelmannii/ Shepherdia canadensis phase 
Vaccinium myrtillus ssp. oreophilum is described 
as new here.  

 Preliminary studies of age structure in these 
stands indicate that buffaloberry shrubs may live 
longer than the trees. The buffaloberry patch 
locations seem to date from the time just before 
stand initiation. Douglas-fir/buffaloberry 
communities occur on lower adjacent slopes. 
Spruce-fir/whortleberry communities border this 
type on less well-drained slopes. Spruce-fir riparian 
communities occur in narrow gullies within these 
stands. 

 Horizontal obstruction has not been measured 
in this ecological type, but it is likely to be 
moderate to moderately high. Deer use stands of all 
community types moderately as summer range, in 
part because buffaloberry is somewhat palatable to 
them. Elk use these stands only for transition at 
moderately low levels in summer. All stands are 
inaccessible in the winter because of heavy snow 
accumulation. 
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Summary of Ecological Type Characteristics 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 

 
NUMBER OF SAMPLES 12, soil descriptions from 1 of these (total 12) 
ELEVATION 10,100 ft; 3,078 m  
AVERAGE ASPECT 27°M (r = 0.63) 
LITHOLOGY Granite and Schist 
FORMATIONS¹ Xg, Xb 
LANDFORMS Lateral moraines 
SLOPE POSITIONS Footslopes 
SLOPE SHAPES Undulating both horizontally and vertically 
SLOPE ANGLE 22.0% (21-23%) 
SOIL PARENT MATERIAL Glacial 
COARSE FRAGMENTS 16.9% (14-20%) cover on surface, 52.6% (28-77%) by volume in soil 
SOIL DEPTH 45 cm; 17.7 in  
MOLLIC THICKNESS 6 cm; 2.4 in 
TEXTURE Sandy clay loam-sandy loam surface, loamy sand-sand subsurface 
SOIL CLASSIFICATION Cryochrepts, moderately deep 
TOTAL LIVE COVER 196.2% (141.7-264.0%) 
NUMBER OF SPECIES 13.4 (9-20) 
TOTAL LIVE COVER/NO. SPECIES 15.7% (7.1-25.2%) 
CLIMATE Moderately cool to cold, dry Subalpine forest. 
WATER The soil surface is moderately dry year-round, although the litter and duff retains noticeable 

moisture in the soil during the growing season. 
 

Table 08-24. Wildlife values (relative to the whole UGB) for the principal wildlife species using  
Fir-spruce/buffaloberry–Cold light-colored soils. 

 Mule Deer Elk 
CT Season–Preference Season–Preference 

All Winter, Any– Very Low 
Spring/Fall– Moderate (Cover, Browse) 

Winter, Any– Very Low 
Spring/Fall– Mod. Low 

 
 
 
 
 
 
 

A lodgepole pine/buffaloberry stand (Community Type A), with a trace of 
aspen. In such stands the buffaloberry appears to be longer-lived than the 
pine trees. Lodgepole pine 81% cover, buffaloberry 30%, Rocky Mountain 

whortleberry 19%, dwarf bilberry 10%. Soil sampled as a Typic 
Cryumbrept, Sandy-Skeletal, Mixed. Italian Creek Quadrangle, elevation 

10,100 ft, 21% 199° (SSW) slope. September 9, 1993. 
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Key to Community Types 
1. Aspen present and >5%, but clearly subordinate to lodgepole pine ....................................................................C 
1. Aspen absent or isolated stems, <2% cover....................................................................................................... (2) 
 
2. Subalpine fir present and >0.5%, but clearly subordinate to lodgepole pine..................................................... A 
2. Subalpine fir absent............................................................................................................................................. B 

 
Descriptions of Community Types 
A  Lodgepole pine-buffaloberry-common juniper-Rocky Mountain whortleberry is dominated by 

lodgepole pine at >40% cover. Subalpine fir is present but sparse, with >0.5% cover. Aspen is absent. 
Engelmann spruce (40% cover) is codominant with lodgepole pine in one plot. 

B  Lodgepole pine-Engelmann spruce-buffaloberry-Rocky Mountain whortleberry is dominated by  
lodgepole pine at >45% cover. Aspen and subalpine fir are absent; Engelmann spruce is sparse, at >0.5% 
cover. 

C  Lodgepole pine-aspen-sparse Engelmann spruce-buffaloberry-common juniper-elk sedge supports 
obvious aspen at >5% cover. Lodgepole pine is clearly dominant, but in two plots aspen shares 
dominance. Engelmann spruce is present at >0.5%, sometimes as much as 10% cover. 

 
Communities Not Assigned to a Community Type  
•  One community was dominated by lodgepole pine, with a small amount of aspen, but no Engelmann 

spruce or subalpine fir. It has a sparse understory dominated by buffaloberry. 
 

Table 08-25. Community types within Fir-spruce/buffaloberry–Cold light-colored soils. 

Community Type No
. s

am
pl

es
 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live  
Cover, % 

TLC/NS, % 

1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Lodgepole pine-
buffaloberry-

common juniper-
Rocky Mtn. 
whortleberry 

4 10,100 (10,100-10,100) 
22.0 (21-23) 

53 (28-77) 
45 (45-45) 

6 (6-6) 

17 (14-20) 
* 

MS 

T1 
T2 
T3 
S1 
S2 
GF 
M 
L 

15 (12-18) 
9 (4-12) 

1.3 (0.7-4) 
0.8 (0.4-1.6) 
0.1 (0.0-0.3) 
0.1 (0.0-0.1) 

0.0 
0.0 

76.0 
11.9 

2.0 
29.2 
26.7 

8.1 
8.6 
4.4 

75 (46-87) 
78 (53-116) 

8 (0-26) 
18 (2-61) 

17 (13-20) 
179 (142-264) 
10.7 (7.1-13.9) 

* 

B. Lodgepole pine-
Engelmann spruce-
buffaloberry-Rocky 
Mtn. whortleberry 

4 * 
* 

* 
* 
* 

* 
* 

LM 
 *  

55 (37-86) 
93 (45-145) 

10 (0-30) 
29 (2-70) 

12 (11-15) 
187 (148-256) 

15.6 (12.1-23.3) 
* 

C. Lodgepole pine-
aspen-sparse 

Engelmann spruce-
buffaloberry-

common juniper-elk 
sedge 

4 * 
* 

* 
* 
* 

* 
* 

LM-MS 
 *  

82 (72-92) 
108 (85-145) 

13 (5-21) 
21 (2-41) 

11 (9-15) 
223 (196-255) 

20.8 (17.0-25.2) 
* 

Obstruction %: 

*. Unknown: measurements were not taken in this CT. 
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Table 08-26. Resource Values for Fir-spruce/buffaloberry–Cold light-colored soils.  

Resource values were calculated from the numbers in Table 08-25, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate, 4 = Moderately High, 5 = High, and 6 = Very High. 

 Community Type  Community Type 
Resource Value A B C Resource Value A B C 
Potential Cattle Forage Production 0-1 0-1 1 Deer & Elk Forage & Browse 3-4 2-3 3 
Grazing Suitability ns¹ ns¹ ns¹ Need for Watershed Protection 2 2 2 

Soil Stability 3 3 3 Potential Timber Production 4 
PICO 

3-4 
PICO 

4 
PICO Risk of Soil Loss-Natural 3 3 3 

Timber Suitability 4 3-4 4 Risk of Soil Loss-Management 2 2 2 
Developed Recreation 1-2 1-2 1-2 Risk of Permanent Depletion-Range ns¹ ns¹ ns¹ 
Dispersed Recreation 2 2 2 Risk of Permanent Depletion-Wildlife 1 0-1 1 
Scenic 1-2 1-2 1-2 Risk of Permanent Depletion-Timber 3-4 3-4 3 
Road & Trail Stability 4-5 4-5 4-5 Resource Cost of Management 4 4 3 
Construction Suitability 3 3 3 Cost of Rehabilitation 1-2 1-2 1-2 
Deer & Elk Hiding Cover – – –     

1. Not suitable 
 

Table 08-27. Common Species in Fir-spruce/buffaloberry–Cold light-colored soils, where Characteristic cover > 10% or Constancy > 20%. 
"–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average Cover, 

then these are related using the formula Avc = Ccv•100%/Con. 
 
 C O M M U N I T Y  T Y P E  

   A  B  C 
  Ccv (Con) Ccv (Con) Ccv (Con) 
Code Species N =  4  4  4 Common Name 
      TREES 
ABBI2 Abies bifolia 1 (50) – – 1 (25) subalpine fir 
PIEN Picea engelmannii 40 (25) 1 (100) 2 (100) Engelmann spruce 
PICO Pinus contorta 64 (100) 54 (100) 62 (100) lodgepole pine 
POTR5 Populus tremuloides 1 (50) – – 17 (100) quaking aspen 
      SHRUBS 
ARUV Arctostaphylos uva-ursi 20 (25) 13 (50) 40 (25) kinnikinnick 
JUCO6 Juniperus communis 12 (100) 12 (75) 17 (100) common juniper 
PAMY Paxistima myrsinites – – 30 (50) 20 (25) mountain-lover 
ROWO Rosa woodsii 1 (25) 13 (75) – – Woods rose 
RUID Rubus idaeus – – 10 (25) – – American red raspberry 
SHCA Shepherdia canadensis 24 (100) 17 (100) 23 (100) russet buffaloberry 
VACE Vaccinium cespitosum 18 (50) – – – – dwarf bilberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 27 (100) 32 (100) 70 (75) Rocky Mountain 
whortleberry 
      GRAMINOIDS 
CACA4 Calamagrostis canadensis 10 (25) – – – – bluejoint reedgrass 
CAGE2 Carex geyeri 6 (75) – – 13 (100) elk sedge 
CARO5 Carex rossii 5 (25) 13 (50) – – Ross sedge 
      FORBS 
ARCO9 Arnica cordifolia 15 (50) 20 (50) 20 (100) heartleaf arnica 
ASTRA Astragalus 10 (25) – – – – milkvetch 
CHDA2 Chamerion danielsii 20 (25) 30 (25) – – fireweed 
FRVI Fragaria virginiana 1 (75) 30 (25) – – Virginia strawberry 
SOSI3 Solidago simplex 1 (25) 5 (50) 1 (50) Mt. Albert goldenrod 
      GROUND COVER 
.BARESO bare soil – – – – – –  
.LITTER litter and duff 83 (50) – – – –  
GRAVEL gravel 0.2-10 cm –  –  –   
.COBBLE cobble 10-25 cm 2 (50) – – – –  
.STONES stone > 25 cm 15 (50) – – – –  
.MOSSON moss on soil 9 (50) – – – –  
LICHENS lichens on soil 4  –  –   
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FL08 SPRUCE/GOOSEBERRY–COLD UPPER-SUBALPINE SLOPES PIEN/RIMO2 
Engelmann spruce/mountain gooseberry–Cold Cryic soils– 

Gentle upper-Subalpine slopes, 10,100-12,200 ft 

 
Figure 08-10. Cross-section of vegetation structure of Spruce/gooseberry– 

Cold upper-Subalpine slopes. Aspects are various, and slope angles average 14%. 
 

 Spruce/gooseberry–Cold upper-Subalpine 
slopes is a common type on gentle slopes in the 
upper Subalpine zone just below the timberline 
communities, in areas with cold (Cryic) soils, both 
within and outside rainshadow climates. It has 
been described from Montana, northern Wyoming, 
northern Nevada, elsewhere on the western slope 
in Colorado, in Utah, and in northern New Mexico. 

  Spruce/gooseberry–Cold upper-Subalpine 
slopes is characterized by Engelmann spruce (PIEN) 
and mountain gooseberry (RIMO2). Lodgepole pine 
(PICO), elk sedge (CAGE2), and heartleaf arnica 
(ARCO9) are often present as well. Cold soils and 
location just below timberline are also 
distinguishing features of this type.  

 Spruce/gooseberry–Cold upper-Subalpine 
slopes typically occurs as a stand of moderately tall 
Engelmann spruce trees. Stands are moderately 
patchy, with groups of trees alternating with 
gooseberry patches. Succession is slow to very slow 
on these cold sites. Visible change requires 
centuries, and response to management is likely to 
be slow as well. See Table 08-31 for common 
species names and codes.  

 Spruce/gooseberry–Cold upper-Subalpine 
slopes is related to Fir-spruce/moss–Cold light-
colored soils, which occurs at lower elevations on 

northerly, more protected slopes, and which has a 
very sparse understory. Spruce/ gooseberry–Cold 
upper-Subalpine slopes is also related to Fir-
spruce/whortleberry–Cold light-colored soils, 
which occurs on slightly warmer slopes at lower 
elevations, and lacks gooseberry.  

 The plant association Picea engelmannii/ Ribes 
montigenum of Youngblood (1985) is based on 
Picea spp./Ribes montigenum (Pfister 1972, Steele 
1979). Picea engelmannii/Ribes montigenum 
phase Pinus contorta-Vaccinium myrtillus ssp. 
oreophilum is described as new here. 

 Thurber fescue grasslands adjoin this type on 
less-exposed slopes with deeper, Mollic soils. Fir-
spruce/whortleberry communities are adjacent on 
less exposed slopes with shallow, rocky soils. 
Purple pinegrass grassland borders this type on 
exposed ridges.  

 Though forage values can sometimes be high, 
cattle rarely reach these elevations. Horizontal 
obstruction varies from moderately high to very 
high. Deer rarely come to these stands, but elk use 
them commonly as escape cover from the adjacent 
high ridges and parks. These stands are completely 
inaccessible in any winter. Elk use of all community 
types is low during spring through fall.  
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Summary of Ecological Type Characteristics 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 

 
NUMBER OF SAMPLES 7, soil descriptions from 2 of these (total 7) 
ELEVATION 11,182 ft (10,160-12,125 ft); 3,408 m (3,097-3,696 m) 
AVERAGE ASPECT 137°M (r = 0.44) 
LITHOLOGY Breccia, granite, shale 
FORMATIONS¹ Tpl, Tmi, Xg, Km 
LANDFORMS Soil creep slopes [50%]. various others 
SLOPE POSITIONS Backslopes [60%], various others 
SLOPE SHAPES Linear [50%] to various horizontally, Linear [67%] vertically 
SLOPE ANGLE 14.3% (4-31%) 
SOIL PARENT MATERIAL Colluvium [83%] 
COARSE FRAGMENTS 7.7% (0-18%) cover on surface, 56.6% (51-62%) by volume in soil 
SOIL DEPTH 50 cm (25-64 cm); 19.8 in (10-25 in) 
MOLLIC THICKNESS 12 cm (0-25 cm); 4.6 in (0-10 in) 
TEXTURE Clay loam or silt loam surface, sandy clay loam, sandy loam, or clay loam subsurface 
SOIL CLASSIFICATION Cryoboralfs [67%], Cryorthents, or Cryochrepts 
TOTAL LIVE COVER 190.9% (121.0-365.5%) 
NUMBER OF SPECIES 21.7 (10-30) 
TOTAL LIVE COVER/NO. SPECIES 9.7% (5.1-19.6%) 
CLIMATE Cold to very cold, moderately moist upper Subalpine forest. 
WATER Water is frozen most of the year, and freezes most nights. “Growing season” is measured in 

hours, not days. Little water is available to plants in liquid form. 
 

Table 08-28. Wildlife values (relative to the whole 
UGB) for the principal wildlife species using 

Spruce/gooseberry–Cold upper-Subalpine slopes. 
 Elk 

CT Season–Preference 
All Winter, Any– Very Low 

Spring/Fall– Low 
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Key to Community Types 
1. Mountain gooseberry conspicuous, >20% cover. Rocky Mountain whortleberry absent or <1%. Silvertop sedge 

absent. Lodgepole pine absent or <25% cover .................................................................................................... A 
1. Mountain gooseberry present but not conspicuous, 5-20% cover. Rocky Mountain whortleberry prominent, 

>20% cover. Silvertop sedge (CAFO3) >10%. Lodgepole pine dominant or codominant, >30% cover ............... B 

 
Description of Community Types 
A  Engelmann spruce-mountain gooseberry Engelmann spruce is dominant at >35% cover, often >55%. The 

understory is dominated by mountain gooseberry at 20-50% cover. One plot had subalpine fir and lodgepole 
pine as subordinates to spruce. 

B  Lodgepole pine-sparse Engelmann spruce-Rocky Mountain whortleberry-mountain gooseberry Lodgepole 
pine is dominant over Engelmann spruce. Subalpine fir is absent. Mountain gooseberry is 5-20% cover. 
Rocky Mountain whortleberry is conspicuous at >20% cover. Silvertop sedge is >10% cover. 

 
Communities Not Assigned to a Community Type 
•  One community was dominated by mountain gooseberry, with trees absent to sparse. 
 

Table 08-29. Community types within Spruce/gooseberry–Cold upper-Subalpine slopes. 

Community Type No
. s

am
pl

es
 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live  
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Engelmann 
spruce-mountain 

gooseberry 
5 11,093 (10,160-12,125) 

10.3 (4-16) 

57 (51-62) 
47 (25-62) 
15 (4-25) 

5 (0-11) 
4 (3-4) 

PN 

T1 
T2 
T3 
T4 
S1 
S2 
GF 
M 
L 

30 (25-32) 
23 (10-30) 

5 (2-10) 
1.3 (0.0-2.5) 
0.4 (0.2-0.8) 
0.1 (0.0-0.2) 
0.2 (0.0-0.8) 

0.0 
0.0 

39.2 
42.4 

5.3 
7.8 

23.3 
0.3 

41.6 
20.3 

2.2 

81 (36-107) 
27 (8-50) 
17 (2-50) 

39 (11-64) 

20 (10-28) 
163 (121-216) 
9.4 (5.8-19.6) 

68 (60-75) 
55 (25-85) 
63 (30-95) 
83 (65-100) 
67 (45-89) 

B. Lodgepole pine-
sparse Engelmann 
spruce-Rocky Mtn. 

whortleberry-
mountain gooseberry 

2 11,540 
31 

* 
64 
0 

18 
12 
LM 

 *  

52 (33-70) 
31 (27-35) 

108 (30-186) 
69 (18-120) 

27 (23-30) 
260 (154-366) 
10.5 (5.1-15.9) 

* 

*. Unknown: measurements were not taken in this CT. 
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Table 08-30. Resource Values for Spruce/gooseberry–Cold upper-Subalpine slopes. Resource values were 

calculated from the numbers in Table 08-29, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low, 3 = Moderate, 4 = 

Moderately High, 5 = High, and 6 = Very High. 
 Community Type  Community Type 
Resource Value A B Resource Value A B 
Potential Cattle Forage Production 1-2 4-5 Deer & Elk Forage & Browse 3 3 
Grazing Suitability ns¹ ns¹ Need for Watershed Protection 3 3 
Potential Timber Production 2-3 2-3 Soil Stability 3 3 
Timber Suitability ns¹ ns¹ Risk of Soil Loss-Natural 3 3 
Developed Recreation 1-2 1-2 Risk of Soil Loss-Management 4 4 
Dispersed Recreation 3-4 3-4 Risk of Permanent Depletion-Range ns¹ ns¹ 
Scenic 3-4 3-4 Risk of Permanent Depletion-Wildlife 1 1 
Road & Trail Stability 2-3 2-3 Risk of Permanent Depletion-Timber ns¹ ns¹ 
Construction Suitability 1 1 Resource Cost of Management 4 4 
Deer & Elk Hiding Cover 4-6 4-5 Cost of Rehabilitation 4-5 4-5 

¹. ns = Not suitable. 
 

 
 

A very cold spruce-fir Engelmann spruce/mountain gooseberry stand (Community Type A) on a cold, protected, high-snow-depth bench 
just below timberline. Engelmann spruce 82% cover, mountain gooseberry 27%, stickyleaf polemonium 7%. Coarse Fragments Cover = 

0%, Total Live Cover = 122%, Coarse Fragments in Soil = 47. Soil sampled as a Typic Cryoboralf, Loamy-Skeletal, Mixed. Squirrel Creek 
Quadrangle, elevation 11,210 ft, 4% 113° (ESE) slope. August 2, 1995. 

 293



Table 08-31. Common Species in Spruce/gooseberry–Cold upper-Subalpine slopes, where Characteristic cover > 10% or Constancy > 
20%. "–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average 

Cover, then these are related using the formula Avc = Ccv•100%/Con. 
 
 COMMUNITY TYPE 

   A  B 
  Ccv (Con) Ccv (Con) 
Code Species N =  5  2 Common Name 
      TREES 
ABBI2 Abies bifolia 18 (40) – – subalpine fir 
PIEN Picea engelmannii 70 (100) 6 (100) Engelmann spruce 
PICO Pinus contorta 10 (40) 46 (100) lodgepole pine 
      SHRUBS 
JUCO6 Juniperus communis – – T (100) common juniper 
RIMO2 Ribes montigenum 26 (100) 5 (100) mountain gooseberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 1 (20) 25 (100) Rocky Mountain whortleberry 
      GRAMINOIDS 
BRCA10 Bromopsis canadensis 6 (40) – – fringed brome 
BRPU9 Bromopsis pumpelliana 3 (20) T (50) Pumpelly brome 
CAFO3 Carex foenea – – 46 (100) silvertop sedge 
CAGE2 Carex geyeri 26 (40) 25 (100) elk sedge 
FEBRC Festuca brachyphylla ssp. coloradensis – – 30 (50) alpine fescue 
FETH Festuca thurberi T (20) 4 (100) Thurber fescue 
POFE Poa fendleriana – – 20 (50) muttongrass 
TRSP2 Trisetum spicatum – – 4 (100) spike trisetum 
      FORBS 
ACLA5 Achillea lanulosa T (80) 13 (100) western yarrow 
ANPA4 Antennaria parvifolia – – 15 (50) smallleaf pussytoes 
AQCO Aquilegia coerulea 1 (40) – – Colorado columbine 
ARCO9 Arnica cordifolia 14 (60) 19 (100) heartleaf arnica 
ASTRA Astragalus – – 10 (50) milkvetch 
CHDA2 Chamerion danielsii 4 (60) 10 (50) fireweed 
FRVI Fragaria virginiana 8 (60) 11 (100) Virginia strawberry 
LUAR3 Lupinus argenteus 5 (80) – – silvery lupine 
NOMO2 Noccaea montana T (40) T (50) candytuft 
ORPA3 Oreochrysum parryi 20 (20) – – Parry goldenweed 
POPU3 Polemonium pulcherrimum 11 (60) – – Jacob's ladder 
PSMO Pseudocymopterus montanus 2 (40) T (50) mountain parsely 
SEIN2 Senecio integerrimus 2 (40) – – lambs-tongue groundsel 
STLO2 Stellaria longipes 1 (40) – – long-stalked stitchwort 
TAOF Taraxacum officinale – – 10 (50) common dandelion 
      GROUND COVER 
.BARESO bare soil 3 (40) 12 (50)  
.LITTER litter and duff 93 (80) 70 (50)  
GRAVEL gravel 0.2-10 cm T  –   
.COBBLE cobble 10-25 cm 6 (20) – –  
.STONES stone > 25 cm – – – –  
.MOSSON moss on soil 21 (40) – –  
LICHENS lichens on soil 5  6   
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FL09 FIR-SPRUCE/WHORTLEBERRY–COLD LIGHT-COLORED SOILS ABBI2-PIEN/VAMYO 
Subalpine fir-Engelmann spruce/Rocky Mountain whortleberry– 
Cryochrepts and Cryoboralfs–Moderate slopes, 10,600-11,400 ft 

 
Figure 08-11. Cross-section of vegetation structure of Fir-spruce/whortleberry– 
Cold light-colored soils. Aspects are various, and slope angles average 14%. 

 
 Fir-spruce/whortleberry–Cold light-colored 
soils is a very common type throughout the middle 
and upper Subalpine zone on a variety of slopes 
and aspects, in areas with cold (Cryic), light-
colored soils within or outside rainshadow 
climates. This type has also been described from 
throughout central and southern Colorado, in 
northern Utah, and in northern New Mexico and 
Arizona.  

 A closely related type, in which Rocky Mountain 
whortleberry is replaced by grouse whortleberry 
(VASC), occurs from central Colorado and northern 
Utah northward through the northern Rocky 
Mountains into southern Canada; it is rare in the 
UGB (see Communities Not Assigned to a 
Community Type below). 

 Fir-spruce/whortleberry–Cold light-colored 
soils is characterized by subalpine fir (ABBI2), 
Engelmann spruce (PIEN), Rocky Mountain 
whortleberry (VAMYO), and elk sedge (CAGE2). It 
occurs on all aspects and slopes. Lodgepole pine 
(PICO), aspen (POTR5), and heartleaf arnica (ARCO9) 
are common associates. See Table 08-35 for 
common species names and codes. Fir-
spruce/whortleberry–Cold light-colored soils is 
typically a stand of tall to moderately tall subalpine 
fir, lodgepole pine, and Engelmann spruce. The 
understory usually has only two conspicuous 
species: Rocky Mountain whortleberry and elk 
sedge. The understory is otherwise sparse. In about 
half the stands, aspen shares dominance. 

 Fir-spruce/whortleberry–Cold light-colored 
soils is related to Fir-spruce/elk sedge–Cold light-
colored clay soils–Gentle, which occurs at slightly 
lower elevations on deeper soils, lacks Rocky 
Mountain whortleberry, and is often dominated by 
aspen. Fir-spruce/whortleberry–Cold light-
colored soils is also related to Fir-
spruce/buffaloberry–Cold light-colored soils, 
which occurs at lower elevations and on slightly 
warmer sites on coarser-surface soils. Buffaloberry 
is conspicuous in these stands which have even 

sparser understories. Fir-spruce/whortleberry–
Cold light-colored soils is also related to Lodgepole 
pine/whortleberry–Cold light-colored soils, which 
occurs at somewhat lower elevations consistently in 
rainshadow climates, and lacks both spruce and fir.  

 The plant association Abies bifolia-Picea 
engelmannii/ Vaccinium myrtillus ssp. 
oreophilum (Johnston 1987) is based on Abies 
lasiocarpa/Vaccinium myrtillus (Moir 1979, De 
Velice 1983-1985, Youngblood 1985). Abies bifolia-
Picea engelmannii/Vaccinium myrtillus ssp. 
oreophilum phase Polemonium pulcherrimum 
(Johnston 1987) is based on Picea 
engelmannii/Vaccinium myrtillus/Polemonium 
pulcherrimum of De Velice (1985). 

 Because these are closed-canopy stands with 
infrequent stand-replacing disturbances, 
regeneration depends on the formation of canopy 
gaps. When a group of older trees dies, it creates an 
opening in the canopy in which tree regeneration 
can occur. The distinction of being the oldest live 
group then passes to another part of the forest, 
where the trees eventually die and start the process 
again.  

 Though some stands have high forage values, 
cattle seldom use these stands because they are 
dark and cold. Spruce/gooseberry communities 
border this type on higher, colder, more exposed 
slopes. Fir-spruce riparian communities occur in 
narrow gullies within stands. Short willow riparian 
communities (planeleaf or Wolf’s willows) occur in 
adjacent bottoms. 

 Horizontal obstruction varies from moderate to 
high, and deer and elk make considerable use of 
these stands. This is probably because this type 
covers much more area than any other, rather than 
due to any inherent values. Stands of community 
types A and C receive moderate use by deer and elk 
for cover; community types B and D receive 
moderately low use. These stands are summer 
range, as they are inaccessible in the winter 
because of heavy snow accumulation. 
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Summary of Ecological Type Characteristics 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 

 
NUMBER OF SAMPLES 16, soil descriptions from 2; 1 not assigned to a CT (total 17) 
ELEVATION 10,951 ft (10,600-11,385 ft); 3,338 m (3,231-3,470 m) 
AVERAGE ASPECT 204°M (r = 0.12) 
LITHOLOGY Granite, breccia, shale, sandstone, siltstone 
FORMATIONS¹ Xg, Tmi, Tpl, Km, Jmj 
LANDFORMS Soil creep slopes [60%] and ridges 
SLOPE POSITIONS Backslopes, shoulders, and summits 
SLOPE SHAPES Linear to convex horizontally, Linear vertically 
SLOPE ANGLE 14.2% (3-29%) 
SOIL PARENT MATERIAL Colluvium [60%] or residuum 
COARSE FRAGMENTS 0.4% (0-1%) cover on surface, 66.5% (54-79%) by volume in soil 
SOIL DEPTH 42 cm (31-59 cm); 16.4 in (12-23 in) 
MOLLIC THICKNESS 2 cm (0-7 cm);.9 in (0-3 in) 
TEXTURE Loamy sand or clay loam surface;  
SANDY SUBSURFACE loamy sand, sandy clay, or sand  
SOIL CLASSIFICATION Cryochrepts or Cryoboralfs 
TOTAL LIVE COVER 210.4% (99.3-375.5%) 
NUMBER OF SPECIES 16.3 (9-31) 
TOTAL LIVE COVER/NO. SPECIES 14.1% (3.2-26.8%) 
CLIMATE Cold, moist to moderately dry Subalpine forest. 
WATER Water is frozen most of the year and unavailable to plants. Litter and duff retain some soil 

moisture during the growing season. 
 

Table 08-32. Wildlife values (relative to the whole UGB) for the principal wildlife species using  
Fir-spruce/whortleberry–Cold light-colored soils. 

 Mule Deer Elk 
CT Season–Preference Season–Preference 

A, C Winter, Any– Very Low 
Spring/Fall– Moderate (Cover) 

Winter, Any– Very Low 
Spring/Fall– Moderate (Cover) 

B, D Winter, Any– Very Low 
Spring/Fall– Mod. Low (Cover) 

Winter, Any– Very Low 
Spring/Fall– Mod. Low (Cover) 
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Key to Community Types 
1. Engelmann spruce >50%, dominant over other trees. Lodgepole pine 1-30%, clearly subordinate to 

spruce. Elk sedge sometimes absent.................................................................................................................... A 
1. Engelmann spruce <40% (sometimes absent), subordinate to other trees. Lodgepole pine 1-70%, 

sometimes dominant. Elk sedge always present, >5% ...................................................................................... (2) 
 
2. Aspen conspicuous, >20%, sometimes dominant............................................................................................. (3) 
2. Aspen absent or minor, <10% cover .................................................................................................................... C 
 
3. Engelmann spruce >10%. Aspen >60%, dominant. Lodgepole pine <10% ........................................................D 
3. Engelmann spruce absent or very minor, <5%. Lodgepole pine >40%, dominant or codominant with 

aspen (20-50%).................................................................................................................................................... B 
 

Description of Community Types 
A  Engelmann spruce-Rocky Mountain whortleberry is dominated by Engelmann spruce at >50% cover, 

with lodgepole pine subdominant at <30% cover. Aspen is absent. Rocky Mountain whortleberry cover is 
>25%. Elk sedge is sometimes absent. 

B  Lodgepole pine-aspen-elk sedge-Rocky Mountain whortleberry is dominated by lodgepole pine at >40% 
cover, with aspen codominant at >20% cover. Engelmann spruce is absent. Elk sedge cover is 5-80%. 

C  Lodgepole pine-Rocky Mountain whortleberry-elk sedge is dominated by lodgepole pine at >20% cover, 
with Engelmann spruce subdominant at >10% cover. Aspen is absent. Elk sedge cover is 20-60%. 

D  Aspen-Engelmann spruce-lodgepole pine-common juniper-elk sedge-Rocky Mountain whortleberry is 
dominated by aspen at >60% cover, with Engelmann spruce at >10% cover. Lodgepole pine is present in 
small quantities, <10% cover. Elk sedge cover is >50%. 

Communities Not Assigned to a Community Type 
•  A community codominated by Engelmann spruce and lodgepole pine, in which grouse whortleberry 

(VASC) replaces Rocky Mountain whortleberry. This actually represents a different type, named for grouse 
whortleberry (Daubenmire 1952, Wirsing and Alexander 1975, Hoffman and Alexander 1976, Pfister and 
others 1977) which is unusual in our area. 

 
Table 08-33. Community types within Fir-spruce/whortleberry–Cold light-colored soils. 

Community Type No
. s

am
pl

es
 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoid 

Forbs 

No. Species 
Total Live 
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Engelmann 
spruce-Rocky Mtn. 

whortleberry 
5 10,951 (10,600-11,385) 

14.2 (3-29) 

67 (54-79) 
42 (31-59) 

2 (0-7) 

1 (0-1) 
5 (0-10) 

PN 

T1 
T2 
T3 
T4 
GF 
S 
M 
L 

21 
7 (3-10) 

3.2 (1.8-5) 
0.6 (0.1-2.0) 
0.2 (0.0-0.3) 
0.1 (0.0-0.2) 

0.0 
0.0 

62.8 
4.3 

13.8 
0.3 
4.9 

68.4 
4.7 
6.7 

70 (56-75) 
50 (30-83) 
14 (1-61) 
17 (0-46) 

21 (14-31) 
151 (99-212) 
8.7 (3.2-15.1) 

83 (65-100) 
43 (10-75) 
48 (15-80) 
75 (55-95) 
62 (36-88) 

B. Lodgepole pine-
aspen-elk sedge-

Rocky Mtn. 
whortleberry 

4 * 
* 

* 
* 
* 

20 (0-20) 
* 

MS 
 *  

86 (66-102) 
47 (10-116) 

34 (5-80) 
25 (1-63) 

13 (9-16) 
192 (112-259) 

14.4 (11.7-17.4) 
* 

C. Lodgepole pine-
Rocky Mtn. 

whortleberry-elk 
sedge 

5 * 
* 

* 
* 
* 

* 
* 

MS 
 *  

56 (32-79) 
52 (10-72) 
55 (20-100) 
60 (21-105) 

15 (9-18) 
223 (157-297) 

15.6 (10.9-21.2) 
* 

D. Aspen-
Engelmann 

spruce-lodgepole 
pine-common 

juniper-elk sedge-
Rocky Mtn. 
whortleberry 

2 * 
* 

* 
* 
* 

* 
* 

LM 
 *  

96 (76-116) 
90 (90-90) 
95 (95-95) 
85 (75-95) 

16 (14-18) 
366 (356-376) 

23.3 (19.8-26.8) 
* 

*. Unknown: measurements were not taken in this CT. 
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Table 08-34. Resource Values for Fir-spruce/whortleberry–Cold light-colored soils.  

Resource values were calculated from the numbers in Table 08-33, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low,  

3 = Moderate, 4 = Moderately High, 5 = High, and 6 = Very High. 
 Community Type  Community Type 
Resource Value A B C D Resource Value A B C D 
Potential Cattle Forage Production 1-2 2-3 3 2-3 Deer & Elk Forage & Browse 2-3 1-2 2-3 1-2 
Grazing Suitability ns¹ ns¹ ns¹ ns¹ Need for Watershed Protection 2 1 2 1 
Potential Timber Production 4-5² 4-53 3-44 4-55 Soil Stability 3-4 3 3-4 3 
Timber Suitability 4-5 4-5 4-5 4-5 Risk of Soil Loss-Natural 2-3 3 2-3 3 
Developed Recreation 3-4 3 3-4 3 Risk of Soil Loss-Management 2 2 2 2 
Dispersed Recreation 4-5 4 4-5 4 Risk of Permanent Depletion-Range ns¹ ns¹ ns¹ ns¹ 
Scenic 2-3 2-3 2-3 3-4 Risk of Permanent Depletion-Wildlife 1 2 1 2 
Road & Trail Stability 4 3 4 3 Risk of Permanent Depletion-Timber 2 2 2 2 
Construction Suitability 3 3 3 3 Resource Cost of Management 3 3 3 3 
Deer & Elk Hiding Cover 4-6 2-3 2-3 2-3 Cost of Rehabilitation 1-2 1-2 1-2 1-2 

1. ns = Not suitable. 2. For PIEN. 3. For PICO and POTR5. 4. For PICO. 5. For POTR5. 
 

                     
 

A view in a very common type, subalpine fir–Engelmann 
spruce/Rocky Mountain whortleberry (Community Type A). This type 

is the climatic climax in the upper Subalpine belt throughout the 
Upper Gunnison Basin. This stand is somewhat unusual in the large 
amount of whortleberry. Rocky Mountain whortleberry 83% cover, 

Engelmann spruce 64%, subalpine fir 5%, elk sedge 4%, lodgepole 
pine 2%. Coarse Fragments Cover = 0%, Total Live Cover = 161%, 

Coarse Fragments in Soil = 59. Soil sampled as a Dystric 
Cryochrept, Sandy-Skeletal, Mixed. Gothic Quadrangle, elevation 

10,940 ft, 12% 128° (SE) slope. August 31, 1994. 

Another fir-spruce/Rocky Mountain whortleberry stand (Community 
Type A). Engelmann spruce 64% cover, lodgepole pine 7%, Rocky 
Mountain whortleberry 49%. Soil sampled as a Dystric Cyrochrept, 
Loamy-Skeletal, Mixed. Garfield Quadrangle, elevation 10,880 ft, 

29% 280° (W) slope. August 29, 1994. 
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Table 08-35. Common Species in Fir-spruce/whortleberry–Cold light-colored soils, where Characteristic cover > 10% or Constancy > 20%. 
"–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average Cover, 

then these are related using the formula Avc = Ccv•100%/Con. 
 
 C O M M U N I T Y  T Y P E  

   A  B  C  D 
  Ccv (Con) Ccv (Con) Ccv (Con) Ccv (Con) 
Code Species N =  5  4  5  2 Common Name 
      TREES 
ABBI2 Abies bifolia 6 (80) 1 (50) 21 (40) – – subalpine fir 
PIEN Picea engelmannii 57 (100) – – 10 (80) 15 (100) Engelmann spruce 
PICO Pinus contorta 10 (80) 50 (100) 39 (100) 3 (100) lodgepole pine 
POTR5 Populus tremuloides – – 34 (100) – – 78 (100) quaking aspen 
      SHRUBS 
ARUV Arctostaphylos uva-ursi – – 35 (50) 10 (20) 20 (50) kinnikinnick 
JUCO6 Juniperus communis 4 (40) 9 (75) 17 (60) 22 (100) common juniper 
ROWO Rosa woodsii – – 13 (50) 6 (40) 15 (100) Woods rose 
VAMYO Vaccinium myrtillus ssp. oreophilum 37 (100) 13 (100) 36 (100) 40 (100) Rocky Mountain 
whortleberry 
VASC Vaccinium scoparium 26 (40) – – – – – – broom huckleberry 
      GRAMINOIDS 
BRCA10 Bromopsis canadensis – – 1 (25) 9 (60) 20 (100) fringed brome 
CAGE2 Carex geyeri 22 (60) 34 (100) 36 (100) 60 (100) elk sedge 
POFE Poa fendleriana – – – – 50 (20) – – muttongrass 
POPR Poa pratensis – – – – – – 30 (50) Kentucky bluegrass 
      FORBS 
ACLA5 Achillea lanulosa T (20) 1 (25) 10 (40) – – western yarrow 
ARCO9 Arnica cordifolia 5 (80) 12 (75) 24 (100) 38 (100) heartleaf arnica 
CHDA2 Chamerion danielsii T (60) 5 (25) 35 (20) 10 (50) fireweed 
FRVI Fragaria virginiana 2 (20) 5 (25) 25 (20) 25 (50) Virginia strawberry 
LALE2 Lathyrus leucanthus – – 30 (25) – – – – aspen peavine 
LUAR3 Lupinus argenteus 30 (20) – – 30 (40) 13 (100) silvery lupine 
PEPR7 Pedicularis procera 2 (20) – – – – 20 (50) Gray's lousewort 
SOSI3 Solidago simplex 1 (40) 1 (25) 1 (20) – – Mt. Albert goldenrod 
TRIFO Trifolium – – 10 (25) – – – – clover 
      GROUND COVER 
.BARESO bare soil 5 (40) – – – – – –  
.LITTER litter and duff 97 (80) – – – – – –  
GRAVEL gravel 0.2-10 cm 1  –  –  –   
.COBBLE cobble 10-25 cm – – – – – – – –  
.STONES stone > 25 cm – – – – – – – –  
.MOSSON moss on soil 5 (40) – – – – – –  
LICHENS lichens on soil 11  –  –  –   
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8b. Subalpine Fir-Engelmann Spruce Series  
(Krummholz, Wind Deformed, Alpine Ecotone Forests) 

 
Table 08-36. Full and short names for the ecological types in the Krummholz Subalpine Fir-Engelmann Spruce Series. 

Ecological Type 
Code Name 

Plant Association 
Code Short Name 

FL10 
Subalpine fir-Engelmann spruce/grayleaf willow 

Krummholz forest–Cryorthents–Treeline wind-scarred 
slopes, 11,600-12,000 ft 

ABBI2-PIEN/SAGL Fir-spruce/grayleaf willow 
treeline–Wind-scarred 

 
 The Krummholz Abies bifolia-Picea 
engelmannii Series is described as new here and is 
based, in part, on the Abies lasiocarpa-Picea 
engelmannii Series of Komárková (1986-1988), 
and, in part, on the Picea engelmannii-Abies 
lasiocarpa Series of Hess and Wasser (1982). It is 
also based, in part, on the Abies lasiocarpa Series 
of Pfister and others (1977), their “timberline 
habitat types,” and on the Picea engelmannii Series 
of Hess (1981-1986). It includes the Betula 
glandulosa Series of Komárková (1986). 

Vegetation, Climate, Soils 
 Stands consist of very short, wind-deformed 
trees, often mixed with shrubs of the same growth 
form as the trees, near treeline. The upper-
elevational forest limit generally coincides with the 
12°C (53°C) June isotherm (Larson and Moir 
1989). Vertical branches are often flagged on the 
leeward sides of trees (Hess and Wasser 1982). 
Some have denied that this is a “forest,” but I 
believe it is a true forest with very different growth 
forms, successional patterns and management, and 

have thus separated these forests into their own 
series. Stands occur as “tree islands” (or sometimes 
barrier reefs, archipelagos or patches) in the midst 
of alpine tundra or ecotonal willow stands. 

 These tree islands experience extreme variation 
in microclimate from the outside surfaces of the 
island to the insides. The outside surfaces are 
subjected to extremes of wind, sun exposure, and 
weather, whereas the insides can be relatively 
protected (Hess and Wasser 1982). Tree islands 
have extremely variable soils, and soils vary 
considerably from under the island to the 
surrounding areas covered by lower-Alpine, very 
low-stature vegetation. The environment, 
successional relationships, and management of 
these stands is very different from either the tall 
forests below or the alpine sites above, so managers 
would be well advised to do some reading before 
they try anything here. The environment and tree 
habitats seem to be very different from those at 
Arctic treeline in Alaska and northern Canada (see, 
for example, Payette and others 1996). 

 
Table 08-37. Climate and Soils 

Characteristic Value Reference 
Precipitation 965 mm/yr (580-1,260 mm/yr) 

38.0 in/yr (22.5-50 in/yr) 
Growing period very short, measured in hours rather than days 

Peet 1975, Fox 1994 

Mean annual air temperature 2°C 
35°F Peet 1975 

Average wind speed 7-9 m/sec 
23-30 ft/sec Wooldridge and others 1996 

 
 Water yields are high to very high, since sites 
are located in zones of very high precipitation and 
snow depth. These stands are very valuable for 
watershed protection (Hess and Alexander 1986), 
and should be retained and protected as a priority. 

 Succession among tree species in this type 
generally does not follow shade-tolerance 
relationships (Pfister and others 1977). These tree 
islands move through growth and layered rooting 
from windward to leeward at a rate of about 4 
cm/year (1.6 in/year; Marr 1977, as reported in 
Pauker and Seastedt 1996). Seedling establishment 
is controlled by patterns of soil moisture. Few 
seedlings establish in open patches between 
Krummholz tree islands, but dense seedling 

establishment occurs within patches of willows, 
usually grayleaf willow or barrenground willow, 
which may act as nurse plants for tree seedlings 
(Weisberg and Baker 1995).  

 The lack of successful tree regeneration at 
treeline indicates that the upper limits of the forest-
tundra ecotone may be a relict from periods of 
more favorable past climate (Weisberg and Baker 
1995). The present upper limits of the forest-tundra 
ecotone may be a relic from more favorable 
climates of the past (Weisberg and Baker 1995), so 
that tree seedlings are less able to establish 
themselves at higher elevations. 
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Figure 08-12. Seasonal precipitation at timberline at the Glacier 
Lakes Study Area in southeastern Wyoming. Total yearly 

precipitation is 965.3 mm/yr (580-1,260 mm/yr) = 
38.0 in/yr (22-50 in/yr) (Fox and others 1994). 

 
 Water is available to Engelmann spruce needles 
during the severe winters despite frozen soil, roots, 
and stems (Sowell and others 1996). The needles of 
these trees are not currently nutrient deficient 
(Barrick and Schoettle 1996). Engelmann spruce 
needles on wind-exposed branches may be killed at 
some threshold of negative water potential, but 
such dehydration also occurs because of 
“inadequate needle maturation during summer” 
(Hadley and Smith 1986). 

 Tree deformation usually occurs because of 
damage incurred by wind, especially during the 
harsh winters. Some water is available to tree 
needles during severe winters despite frozen soil, 
roots, and stems (Sowell and others 1996). Hadley 
and Smith (1986) found that death of Engelmann 
spruce needles on wind-exposed branches can 
occur at some threshold of negative water 
potential. However, this dehydration could also 
occur because needles do not mature completely 
during short summers, making them less resistant 
to evaporation. The needles on trees are not usually 
nutrient deficient (Barrick and Schoettle 1996). 

Timber Management 
 Stands are not suitable for normal timber 
management practices (Pfister and others 1977); 
they are not “forest” in the usual sense of the word, 
and the trees grow very slowly (Hess and 
Alexander 1986). No vegetation management 
practices are known or recommended for stands of 

this series. Stands are considered to be in Fire 
Group 17, the high, cold and timberline habitat 
types (Crane 1982). Insects and diseases have not 
been documented for this series.  

Range and Wildlife Management 
 Livestock grazing is not suitable for these 
stands. They are too high for cattle and too windy 
and unproductive of forage for sheep. While sites 
on soils derived from sedimentary sources may be 
fairly high in forage production, and could be 
grazed transitionally, sheep should not be bedded 
in them due to high winds and water erosion 
potential. 

 Sites provide important hiding cover for deer 
and elk as they move to and from the alpine (Hess 
and Alexander 1986). They also provide food and 
cover for a wide diversity of birds and small 
mammals.  

 Bighorn sheep may use these sites for high-
elevation winter ranges. This series is a component 
of both summer and winter range for bighorn sheep 
in the Buffalo Peaks area, northeast of the UGB. 
Much of their summer range is in the Alpine zone. 
Willow species (Salix) provide significant parts of 
bighorn sheep diet on both winter and summer 
ranges (Shepherd 1975). 

Recreation, Roads & Trails, Scenery 
 These sites are unsuitable for roads because 
they are windy, fragile, and subject to erosion from 
almost any disturbance. Sites are also generally 
unsuitable for trails, but sometimes trails must 
cross them. On such occasions, these crossings 
should be planned at the lowest-angle slope 
possible, and crossings at slope angles >10% should 
be riprapped. Trails through timberline ecosystems 
be as direct as possible (not wandering in and out), 
and located to lessen wind and water erosion. This 
is one critical area (the other being riparian areas) 
where trail use and its impacts should be carefully 
monitored (Pfister and others 1977). 

 

 Some artificial stabilization should be 
considered where visual values are critical. Stands 
have typically high to very high scenic value. The 
sites are stable enough for dispersed camping, but 
high winds make them mostly unattractive. They 
are not suitable for developed recreation for the 
same reason, but planned developments can easily 
be relocated a few meters below in more protected 
sites. These sites are not very resilient to 
concentrated use. Wind and water erosion can be 
easily accelerated. Revegetation is difficult, 
expensive, and time-consuming, so it is best to 
avoid disturbance in these ecosystems. 
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Fig. 08-13. Age distribution of three tree species near Alpine treeline, that burned about 1905 (Kienast and Schweingruber 1986). 
 

Table 08-38. Characteristics of Ecological Types within Ecological Series 8b in the Upper Gunnison Basin. 
Numbers are shown in form Average (Minimum-Maximum) 

Code 
Short Name No

. S
am

pl
es

 

Elevation, ft 

Avg. Aspect,  
°M (r) 

Slope, % 

Soil  
Coarse,  

% 
Depth, cm 
Mollic, cm 

Surface: 
Coarse, % 

Bare, % 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

Total Live  
Cover, % 

No. Species 
TLC/NS, % 

FL10 
Fir-spruce/grayleaf willow 

treeline–Wind-scarred 
2 11,670 

(11,620-11,720) 
204 (0.12) 
18 (18-19) 70 34 (15-53) 

9 (0-17) 
22 (14-30) 

3 (1-5) 

29 (25-32) 
93 (78-109) 
10 (4-16) 
31 (9-53) 

164.6 (118.8-210.4) 
36 (24-47) 

4.7 (4.5-5.0) 
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FL10 FIR-SPRUCE/GRAYLEAF WILLOW TREELINE–WIND-SCARRED ABBI2-PIEN/SAGL 
Subalpine fir-Engelmann spruce/grayleaf willow Krummholz forest– 

Cryorthents–Treeline wind-scarred slopes, 11,620-12,000 ft 

Wind 

 
Figure 08-14. Cross-section of vegetation structure of Fir-spruce/grayleaf willow treeline– 

Wind-scarred. Aspects are windward, and slope angles average 18%. 
 

 Fir-spruce/grayleaf willow treeline–Wind-
scarred is a fairly common type on gentle slopes at 
the Alpine-Subalpine ecotone, with cold (Cryic) to 
very cold (Pergelic) soils. In the Gunnison Basin, it 
occurs in the upper Subalpine–lower Alpine 
ecotone, on Krummholz benches and slopes. This 
type is also known from the high mountains in 
northern Colorado. 

 Fir-spruce/grayleaf willow treeline–Wind-
scarred is characterized by Engelmann spruce 
(PIEN), subalpine fir (ABBI2), grayleaf willow (SAGL), 
and dwarf bilberry (VACE), and by its very open 
canopy. See Table 08-42 for common species 
names and codes. Fir-spruce/grayleaf willow 
treeline–Wind-scarred appears as a sparse, patchy, 
short forest or tall shrubland. Typically, patches 
(“islands”) of wind-formed trees and willows 
alternate with patches of low shrubs and 
herbaceous vegetation.  

 The tree and tall shrub patches are closely 
related to Grayleaf willow/water sedge–Deep cold 
wet soils–High creek bottoms, which often occurs 
on more-protected adjacent sites at lower 
elevations where soils are deeper and snow 
accumulation is much greater.  

 The patches of low vegetation are more closely 
related to the Alpine types found at higher 
elevations, as indicated by the presence of such 
species as dwarf bilberry, Kobresia-like sedge 
(CAEL3), alpine fescue (FEBRC), and alpine avens 
(ACROT).  

 The plant association Abies lasiocarpa-Picea 
engelmannii/Salix glauca (Johnston 1987) is based 
on Picea engelmannii/Salix glauca of Hess (1981). 

 Spruce/gooseberry communities border this 
type on less-exposed slopes below. Fir-
spruce/whortleberry communities occur on 
adjacent, much less exposed slopes below. 
Grayleaf-barrenground willow carrs border this 
type in less exposed pockets, and various alpine 
forblands and low shrublands can be found on 
ridges above. 

 Horizontal obstruction is typically significant, 
and elk sometimes use these stands for cover, 
though they are more likely to use closed forest 
farther downslope. Elk use is low to very low in the 
summer, and very low in any winter due to snow 
accumulation. Deer rarely come to this ecological 
type. 
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Summary of Ecological Type Characteristics 
1. Explanation of symbols in Appendix A. Percentages in [brackets] indicate the percentage of plots sampled that have that characteristic. 

 
NUMBER OF SAMPLES 2, soil descriptions from 1 of these (total 2) 
ELEVATION 11,670 ft (11,620-11,720 ft); 3,557 m (3,542-3,572 m) 
AVERAGE ASPECT 204°M (r = 0.12) 
LITHOLOGY Various 
FORMATIONS¹ Various 
LANDFORMS Benches, ridges, cirques 
SLOPE POSITIONS Upper backslopes, shoulders, summits 
SLOPE ANGLE 18.3% (18-19%) 
SOIL PARENT MATERIAL Colluvium or residuum 
COARSE FRAGMENTS 21.8% (14-30%) cover on surface, 0.0% (70-70%) by volume in soil 
SOIL DEPTH 34 cm (15-53 cm); 13.4 in (6-21 in) 
MOLLIC THICKNESS 9 cm (0-17 cm); 3.3 in (0-7 in) 
TEXTURE Silty loam surface, silty clay loam subsurface, cobbly or rocky 
SOIL CLASSIFICATION Cryorthents 
TOTAL LIVE COVER 164.6% (118.8-210.4%) 
NUMBER OF SPECIES 35.5 (24-47) 
TOTAL LIVE COVER/NO. SPECIES 4.7% (4.5-5.0%) 
CLIMATE Cold to very cold, very windy. These sites at the Subalpine-Alpine ecotone are between the Subalpine and 

Alpine climates as well. 
WATER Water is frozen most of the year; plant growth is very slow. Air temperature falls below freezing most nights. 
 

Community Type 
A  Krummholz Engelmann spruce-grayleaf willow has patches of Engelmann spruce and grayleaf willow, 

sometimes with bog birch included, alternating with patches of lower Alpine vegetation, usually dominated 
by species such as dwarf bilberry, Kobresia-like sedges, alpine fescue, or alpine avens. 

 
Table 08-39. Community types within Fir-spruce/grayleaf willow treeline–Wind-scarred. 

Community 
Type No

. s
am

pl
es

 

Elevation, ft 
Slope, % 

Coarse, % 
Depth, cm 

Mollic Depth, 
cm 

Surface 
Coarse, % 

Bare, % 
Seral Stage Lr 

Layer Height, 
m 

Avg 
Lyr 
Cvr 

% 

Cover, %: 
Trees 

Shrubs 
Graminoids 

Forbs 

No. Species 
Total Live 
Cover, % 

TLC/NS, % 

Obstruction %: 
1.5-2.0 m 
1.0-1.5 m 
0.5-1.0 m 
0.0-0.5 m 
Total<2m 

A. Krummholz 
Engelmann 

spruce-grayleaf 
willow 

2 11,670 (11,620-11,720) 
18.3 (18-19) 

70 (70-70) 
34 (15-53) 

9 (0-17) 

22 (14-30) 
3 (1-5) 

 

T1 
T2 
S1 
T3 
S2 
GF 
M 
L 

7 
2.5 

0.7 (0.3-1.0) 
0.5 (0.0-1.0) 
0.1 (0.0-0.3) 
0.1 (0.0-0.3) 

0.0 
0.0 

10 
24 
40 
19 
60 
52 

9 
17 

29 (25-32) 
93 (78-109) 

10 (4-16) 
31 (9-53) 

36 (24-47) 
165 (119-210) 
4.7 (4.5-5.0) 

25 
25 
60 
90 
50 

*. Unknown: measurements were not taken in this CT. 
 

Table 08-40. Wildlife values (relative to the whole 
UGB) for the principal wildlife species using Fir-
spruce/grayleaf willow treeline–Wind-scarred. 
 Elk 

CT Season–Preference 

A Winter, Any– Very Low  
Spring/Fall– Low to Very Low 
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Table 08-41. Resource Values for Fir-spruce/grayleaf willow treeline–Wind-scarred. Resource 

values were calculated from the numbers in Table 08-39, relative to the whole UGB. 
The numbers in this table can be translated: 0 = Very Low, 1 = Low, 2 = Moderately Low,  

3 = Moderate, 4 = Moderately High, 5 = High, and 6 = Very High. 
 Community Type  Community Type 
Resource Value A Resource Value A 
Potential Cattle Forage Production 0-1 Deer & Elk Forage & Browse 3-4 
Grazing Suitability ns¹ Need for Watershed Protection 5-6 
Potential Timber Production 1 Soil Stability 1-2 
Timber Suitability ns¹ Risk of Soil Loss-Natural 5-6 
Developed Recreation ns¹ Risk of Soil Loss-Management 5-6 
Dispersed Recreation 1-2 Risk of Permanent Depletion-Range ns¹ 
Scenic 5-6 Risk of Permanent Depletion-Wildlife 1-2 
Road & Trail Stability 1-2 Risk of Permanent Depletion-Timber ns¹ 
Construction Suitability 0-1 Resource Cost of Management 5-6 
Deer & Elk Hiding Cover 5 Cost of Rehabilitation 6 

1. ns = Not suitable. 
 

 
 

A Krummholz stand just east of the Alpine Tunnel. Rocky Mountain whortleberry 50% cover, grayleaf willow 47%, Engelmann spruce 32%, 
dwarf bilberry 12%. Coarse Fragments Cover = 14%, Total Live Cover = 211%, Coarse Fragments in Soil = 61. Soil sampled as a Typic or 

Lithic Cryoboroll, Sandy-Skeletal, Mixed; temperature regime approaching Pergelic.  
Cumberland Pass Quadrangle, elevation 11,620 ft, 19% 252° (WSW) slope. August 25, 1994. 
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Table 08-42. Common Species in Fir-spruce/grayleaf willow treeline–Wind-scarred, where Characteristic cover > 10% or Constancy > 20%. 
"–" means that the species is not found. Dead cover is not listed. Ccv = Characteristic Cover, Con = Constancy. If Avc = Average Cover, 

then these are related using the formula Avc = Ccv•100%/Con. 
   A 
  Ccv (Con) 
Code Species N =  2 Common Name 
      TREES 
ABBI2 Abies bifolia 18 (50) subalpine fir 
PIEN Picea engelmannii 20 (100) Engelmann spruce 
      SHRUBS 
BEGL Betula glandulosa 70 (50) bog birch 
JUCO6 Juniperus communis 5 (50) common juniper 
SAGL Salix glauca 24 (100) grayleaf willow 
VACE Vaccinium cespitosum 7 (100) dwarf bilberry 
VAMYO Vaccinium myrtillus ssp. oreophilum 50 (50) Rocky Mountain 
whortleberry 
      GRAMINOIDS 
CAST36 Calamagrostis stricta 4 (50) Northern reedgrass 
CAEL3 Carex elynoides T (50) Kobresia-like sedge 
CAFO3 Carex foenea 1 (50) silvertop sedge 
CARO5 Carex rossii 5 (50) Ross sedge 
FEBRC Festuca brachyphylla ssp. coloradensis 1 (50) alpine fescue 
HEHO8 Helictotrichon hookeri 1 (50) spikeoat 
POGL Poa glauca T (50) Greenland bluegrass 
POLE2 Poa leptocoma 2 (50) bog bluegrass 
POHU Podagrostis humilis 5 (50) alpine bentgrass 
TRSP2 Trisetum spicatum 3 (50) spike trisetum 
      FORBS 
ACLA5 Achillea lanulosa 1 (50) western yarrow 
ACROT Acomastylis rossii ssp. turbinata 3 (50) alpine avens 
ALLIU Allium 1 (50) onion 
AMLA6 Amerosedum lanceolatum T (50) yellow stonecrop 
ANNAZ3 Anemonastrum narcissiflorum ssp. zephyrum 12 (50) narcissus anemone 
ANRO2 Antennaria rosea T (100) rose pussytoes 
ARCO9 Arnica cordifolia 2 (100) heartleaf arnica 
ASTER Aster 2 (50) aster 
BIVI2 Bistorta vivipara 1 (50) viviparous bistort 
BODR Boechera drummondii T (50) false-arabis 
BOFE Boechera fendleri 1 (50) false-arabis 
CHDA2 Chamerion danielsii 1 (100) fireweed 
DRAU Draba aurea T (50) golden whitlow-wort 
ERIGE2 Erigeron 1 (50) fleabane 
ERFO3 Erigeron formosissimus 1 (50) beautiful fleabane 
GEAC2 Gentianella acuta T (50) little gentian 
MECI3 Mertensia ciliata T (50) mountain bluebells 
MIRH Micranthes rhomboidea 1 (50) diamond-leaf saxifrage 
PEGR2 Pedicularis groenlandica 3 (50) elephantella 
PESC9 Pedicularis scopulorum T (50) lousewort 
PEWH Penstemon whippleanus 2 (100) beardtongue 
PHSE Phacelia sericea T (50) purple fringe 
POPU3 Polemonium pulcherrimum 6 (100) Jacob's ladder 
PODI2 Potentilla diversifolia T (100) varileaf cinquefoil 
SASA Sagina saginoides 2 (50) arctic pearlwort 
SEDE2 Selaginella densa 3 (50) little club-moss 
SIPR Sibbaldia procumbens 2 (50) creeping sibbaldia 
STUM Stellaria umbellata 1 (50) umbellate starwort 
TAOF Taraxacum officinale 1 (50) common dandelion 
VINU2 Viola nuttallii 1 (50) Nuttall violet 
FORB forb unknown 4 (50) unknown forb 
      FERNS & FERN-ALLIES 
CYFR2 Cystopteris fragilis 2 (50) brittle fern 
      GROUND COVER 
.BARESO bare soil 3 (100)  
.LITTER litter and duff 74 (100)  
GRAVEL gravel 0.2-10 cm 2   
.COBBLE cobble 10-25 cm 6 (50)  
.STONES stone > 25 cm 4 (50)  
.MOSSON moss on soil 9 (50)  
LICHENS lichens on soil 11   
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