
Ecological Site Description ID:  R236XY132AK—Western Alaska Maritime Dwarf Scrub 
Loamy Slopes, Very Dry 

Ecological Dynamics of the Site:  

This western Alaska maritime ecological site is located on two separate landforms on upland plains and hills, 
including areas that have gravel on the surface and undulating areas that are convex down and across the 
slope. These areas are typically found at elevations between sea level and 2,050 feet with slopes of 0 to 20 
percent. Slope aspect does not appear to influence the plant community dynamics of this site as it is found 
on all aspects. 

This ecological site is correlated to soil components D36-Western maritime dwarf scrub gravelly glaciated 
slopes, D36-Western maritime dwarf scrub loamy glaciated slopes, and D36-Western maritime dwarf scrub 
loamy eolian slopes. Soil characteristics that are likely to influence plant community dynamics include a cryic 
soil temperature regime, an udic moisture regime with slow permeability to a depth of 40 inches, and a 
moderately to extremely acidic (pH 5.9 to 4.2) first mineral horizon. Annual precipitation is usually between 
21 and 63 inches, and the annual frost-free period ranges from 80 to 140 days. These areas are well drained 
with medium to high runoff potential, limiting the effect of precipitation. Parent material can consist of coarse-
loamy eolian deposits over gravelly till, or organic material over coarse-loamy eolian deposits.  

The reference community phase is typified by scrubland consisting of dense low and dwarf shrubs and a 
large population of lichens. This ecological site is distinguishable from other areas on plains and hills by the 
presence of gravel on the surface or by the exposed convex slopes. This contrasts with the dominantly linear 
landform slopes of the other ecological sites in the survey area on hills and plains. R236XY130AK (Western 
Alaska Maritime Dwarf Scrub Loamy Slopes, Moist) is in a similar landscape position, but it is not subject to 
similar disturbances. Furthermore, it is suspected that the higher average lichen cover in the reference 
community phase of this ecological site provides better grazing habitat for caribou than that of 
R236XY130AK.For these reasons, the use of unique ecological sites was necessary.  

It is hypothesized that grazing is the major disturbance on this ecological site. It is considered to be a natural 
event that is typically unmanaged. Moderate to severe grazing by caribou on lichen in the reference 
community phase appears to negatively affect the richness and density of the plant species. Lichen removal 
can free areas from competition for light and space, commonly allowing extant shrubs to spread. Rarely, 
exposed, convex areas may be overgrazed and then exposed to high winds, leading to removal of vegetation 
and soil. This is referred to as a blowout, and it commonly results in vast areas of surface rock fragments  
(K. Sonnen, 2014). Further field observations are required to confirm this as the major disturbance regime on 
this landform. 
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State and Transition Diagram: 

 

 

State ID Number: 1 State Name: Reference State 

State Narrative: The reference state supports three community phases, grouped by the structure and 
dominance of vegetation (e.g., shrubs, lichens, and graminoids) and their ecological 
function and stability. The presence of these communities is temporally dictated by 
grazing and wind erosion. The reference community phase is represented by scrubland 
consisting of low and dwarf shrubs and a variety of lichens. No alternative states have 
been observed.  

This report provides baseline vegetation inventory data for this ecological site. Future 
data collection is needed to provide further information about existing plant 
communities and the disturbance regimes that would result in transitions from one 
community to another.  
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Phase 1.1 

 

Community Phase 
Number: 

1.1 Community Phase 
Name: 

Reindeer lichen-snow lichen/dwarf birch-marsh 
Labrador tea-black crowberry-lingonberry scrubland 

Community Phase Narrative: 

The reference community phase is characterized by scrubland consisting of low and dwarf shrubs with 
various, commonly dense lichens throughout. Based on extant species and growth forms, annual plant 
production is visually estimated to occur mostly among shrubs. Typically, this community consists of shrubs 
such as dwarf birch (Betula nana), marsh Labrador tea (Ledum palustre ssp. decumbens), black crowberry 
(Empetrum nigrum), and bog blueberry (Vaccinium uliginosum) with various species of lichens, including cup 
lichen (Cladonia spp.), reindeer lichen (Cladina spp.), and snow lichen (Stereocaulon spp.). Other species 
may include lingonberry (Vaccinium vitis-idaea), alpine azalea (Loiseleuria procumbens), alpine bearberry 
(Arctostaphylos alpina), Bigelow’s sedge (Carex bigelowii), and variegated sedge (Carex stylosa). Rare 
individual stunted or regenerative white spruce (Picea glauca) and quaking aspen (Populus tremuloides) 
trees are also present. Lichens (total mean cover ~66 percent) are a major component of the community. 
Other ground cover commonly includes herbaceous litter (~26 percent), mosses (~5 percent), surface rock 
fragments (~3 percent), and woody litter (~2 percent). About 3 percent is bare soil. 
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Community Phase Canopy Cover 

(Vegetation data in the table are provided as constancy (percent) and average canopy cover (percent) of 
     the most dominant and ecologically relevant species for this community phase.)  

Plant 
group Common name Scientific name USDA 

plant code 
Constancy 
(percent) 

Average 
canopy 
cover 

(percent) 

S Dwarf birch Betula nana BENA 100.0 12.9 

S Marsh Labrador tea Ledum palustre ssp. 
decumbens LEPAD 100.0 12.5 

S Black crowberry Empetrum nigrum EMNI 96.0 17.1 
S Lingonberry Vaccinium vitis-idaea VAVI 96.0 6.1 
S Alpine azalea Loiseleuria procumbens LOPR 82.4 3.8 
S Alpine bearberry Arctostaphylos alpina ARAL2 78.4 2.6 
L Snow lichens Stereocaulon spp. STERE2 40.5 17.5 
L Reindeer lichens Cladina spp. CLADI3^ 37.8 55.3 

     ^ This does not include reindeer lichens (Cladina spp.) that were identified to the species level,  
including Cladina arbuscula (CLAR60), Cladina rangerifera (CLRA60), Cladina stellaris (CLST60), and 
Cladina stygia (CLST5). 

Community Pathways  

Pathway Number Pathway Name & Description 

1.1a Grazing.  

The grazing of lichens by caribou can open up areas for graminoids and low-lying shrubs 
to colonize (K. Sonnen, 2014). The time needed for this transition to occur is currently 
unknown, but is likely to be dictated by the intensity and frequency of grazing. 

1.1b Overgrazing and wind erosion.  

It is suggested that rarely, where severe grazing occurs in exposed convex areas, the 
location could be susceptible to wind erosion. Scouring of the soil and vegetation by wind 
may expose surface rock fragments (K. Sonnen, 2014). The time needed for this to occur 
is currently unknown. 
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Phase 1.2 

 

Community Phase 
Number: 

1.2 Community Phase 
Name: 

Marsh Labrador tea-dwarf birch-black crowberry-
lingonberry/Bigelow’s sedge/lichen scrubland 

Community Phase Narrative: 

The early grazing community phase is characterized by dense scrubland consisting of low and dwarf shrubs 
with patches of graminoids and lichens. Based on extant species and growth forms, annual plant production is 
visually estimated to be highest among shrubs. Total production is hypothesized to be comparatively more than 
that of the reference community phase due to the denser population of shrubs. Typically, this community 
consists of marsh Labrador tea (Ledum palustre ssp. decumbens), dwarf birch (Betula nana), black crowberry 
(Empetrum nigrum), and lingonberry (Vaccinium vitis-idaea). Other species commonly interspersed throughout 
include Bigelow’s sedge (Carex bigelowii), variegated sedge (Carex stylosa), alpine azalea (Loiseleuria 
procumbens), and bog blueberry (Vaccinium uliginosum). Lichens (total mean cover ~25 percent) and mosses 
(~12 percent) are typically present. Ground cover also commonly includes herbaceous litter (~46 percent) and 
woody litter (~3 percent). About 8 percent of the surface is covered with rock fragments. About 6 percent is 
bare soil. 
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Community Phase Canopy Cover 

(Vegetation data in the table are provided as constancy (percent) and average canopy cover (percent) of 
     the most dominant and ecologically relevant species for this community phase.)  

Plant 
group Common name Scientific name USDA 

plant code 
Constancy 
(percent) 

Average 
canopy 
cover 

(percent) 

S Marsh Labrador tea Ledum palustre ssp. 
decumbens LEPAD 100.0 9.9 

S Black crowberry Empetrum nigrum EMNI 94.4 34.3 
S Dwarf birch Betula nana BENA 94.4 10.5 
S Lingonberry Vaccinium vitis-idaea VAVI 94.4 4.5 
S Bog blueberry Vaccinium uliginosum VAUL 77.8 15.5 
S Alpine azalea Loiseleuria procumbens LOPR 77.8 4.0 
S Alpine bearberry Arctostaphylos alpina ARAL2 77.8 1.6 
L Reindeer lichen Cladina spp. CLADI3^ 38.9 23.6 

     ^ This does not include reindeer lichens (Cladina spp.) that were identified to the species level,  
including Cladina arbuscula (CLAR60), Cladina rangerifera (CLRA60), Cladina stellaris (CLST60), and 
Cladina stygia (CLST5). 

Community Pathways  

Pathway 
Number Pathway Name & Description 

1.2a Removal of grazing pressure.  

It is likely that as time passes, lichen populations will increase, slowly outcompeting shrubs 
for space (Sonnen, 2014). Based on the known growth rate of lichen, this transition is 
expected to be very slow. 
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Phase 1.3 

 

Community Phase 
Number: 

1.3 Community Phase 
Name: 

Black crowberry-marsh Labrador tea-alpine 
azalea/lichen/rock fragments 

Community Phase Narrative: 

This highly disturbed community is characterized by large expanses of surface rock fragments with patches 
of low and dwarf shrubs. Annual plant production is visually estimated to be very low. Total production is 
noted to be comparatively less than that of the reference community phase due to the sparse plant cover. 
Typically, this community consists of patchy areas of black crowberry (Empetrum nigrum), alpine azalea 
(Loiseleuria procumbens), marsh Labrador tea (Ledum palustre ssp. decumbens), and dwarf birch (Betula 
nana) with small clumps of Bigelow’s sedge (Carex bigelowii). Other low and dwarf shrubs may also be 
present in small amounts. Lichens (total mean cover ~18 percent) are an important part of this community, 
and mosses commonly are only a small component (~1 percent). Other ground cover commonly includes 
surface rock fragments (~56 percent) and herbaceous litter (~16 percent). About 9 percent is bare soil. 
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Community Phase Canopy Cover 

(Vegetation data in the table are provided as constancy (percent) and average canopy cover (percent) of 
     the most dominant and ecologically relevant species for this community phase.)  

Plant 
group Common name Scientific name USDA 

plant code 
Constancy 
(percent) 

Average 
canopy 
cover 

(percent) 

S Black crowberry Empetrum nigrum EMNI 100.0 6.5 

S Marsh Labrador tea Ledum palustre ssp. 
decumbens LEPAD 100.0 4.4 

S Dwarf birch Betula nana BENA 100.0 3.1 
S Alpine azalea Loiseleuria procumbens LOPR 75.0 5.4 
S Lingonberry Vaccinium vitis-idaea VAVI 75.0 2.4 

G Bigelow’s sedge Carex bigelowii CABI5 100.0 1.9 
 

Community Pathways  

Pathway Number Pathway Name & Description 

1.3a For community phase 1.3 to return to the reference community phase, soil formation must 
be initiated in the area, hypothesized to be by way of eolian processes and plant 
senescence. The colonization and spread of lichens, mosses, graminoids, and forbs may 
increase with soil formation. The time required for this process to occur is estimated to be 
very long. An estimated 50 to 75 years (Sonnen, 2014) is required for soil formation to 
begin on this location, though the length of time needed for this phase to return to the 
reference community phase is unknown.  
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This report is interim and subject to change. 
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