Beringian Dwarf Shrub-Lichen Peatland Plateau Biophysical Setting
Western Alaska

Conservation Status Rank: S4 (apparently secure)

Introduction

Peatland plateaus are landforms comprised of thick organic deposits that have been uplifted by permafrost
aggradation and subsequently colonized by dwarf shrub and lichen species (Tande and Jennings 1986,
Kincheloe and Stehn 1991, Babcock and Ely 1994, Collett 1991, Jorgenson 2000, Ducks Unlimited, Inc.
2011). In the more stable areas of the Yukon -Kuskokwim Delta, this unique biophysical setting develops
when deep peat deposits insulate the underlying permafrost and thus facilitate its aggradation. The
subsequent uplift slightly above the surface of basins and other wet environments improves drainage and
facilitates the growth and eventual dominance of lichen and dwarf shrubs (Figure 1; Ducks Unlimited, Inc.
2011). Over time, this less-insulating vegetative cover allows the underlying permafrost to degrade, which
initiates subsidence, and the eventual development of wetland habitat. The resultant mosaic of peatland
plateaus, thaw-ponds and adjoining tidal marshes provides critical habitat for millions of migrating
shorebirds, geese and swans. Due to their sensitivity to soil temperature and water levels, and their location
in regions of discontinuous permafrost, peatland plateaus are thought to be highly susceptible to climate
change.

Figure 1. Peatland plateaus mosaicked with thaw ponds on the Yukon-Kuskokwim Delta, Alaska.




Distribution

Dwarf shrub-lichen peatland plateaus are common on the Yukon-Kuskokwim Delta where they extend
more than 160 km inland. This system is uncommon in the rest of Alaska. The distribution of these peatland
plateaus was developed from the following landcover classes of the Alaska Vegetation Map: Dwarf Shrub,
Dwarf Shrub-Lichen, Dwarf Shrub-Lichen-Sphagnum (Peatland Plateau) and Dwarf Shrub-Sphagnum
(Peatland Plateau) (Boggs et al. 2015). To ensure that upland and alpine dwarf shrub tundra was not
included in the distribution of this ecosystem, dwarf shrub classes that occurred above 30 m elevation were
excluded from the geographical range of peatland plateaus (Figure 2).
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Figure 2. Distribution of the Beringian Dwarf Shrub-Lichen Peatland Plateau Biophysical Setting. Note that the areas
of occupancy in this map are buffered for greater visibility.

Climate

Climate in the Yukon-Kuskokwim Delta is transitional between maritime and continental conditions
(NRCS 2004). In general, the southern delta has warmer temperatures and receives more precipitation than
the northern delta. Average annual precipitation varies from 25 cm around Kotzebue Sound to 50 cm in the
Y ukon-Kuskokwim lowlands. Annual snowfall is approximately 100 cm in the north and ranges from 105
cm to 150 cm in the south. Winter temperatures range from average daily lows of -25 °C in the north and -
20 °C to -15°C in the south, to average daily maximums of -16°C in the north and -10°C in the south. July
and August are usually frost-free throughout most of the region. Average daily minimum temperatures in



summer range from 6°C in the north to 8°C in the south. Average summer daily maximum temperatures
range from 13°C to 17°C in both the north and south, generally increasing inland from the coast.

Environmental Characteristics

The Yukon and Kuskokwim Rivers have created one of the most expansive deltas in the world. Much of
the delta is a flat wetland and tundra complex dotted with lakes and ponds, lakes intersecting with
meandering rivers. Many streams and sloughs are former tributaries of the two major rivers. The relatively
flat topography of the region extends tidal influence more than 32 km inland and allows for expansive
spring floods. Within this terrestrial-aquatic complex, peatland plateaus are areas of thick organic peat (20-
60 cm) that have been uplifted slightly above the surface of basins and other wet environments by
permafrost aggradation (Tande and Jennings 1986, Kincheloe and Stehn 1991, Babcock and Ely 1994,
Collett 1991, Jorgenson 2000, Ducks Unlimited, Inc. 2011). This uplift improves drainage and facilitates
the growth and eventual dominance of lichen and dwarf shrubs. Peat typically overlies deltaic and
abandoned floodplain deposits (Jorgenson 2000).

Vegetation and Succession

Several vegetation studies and maps describe vegetation and site conditions on the peatland plateaus of the
Yukon-Kuskokwim Delta (Tande and Jennings 1986, Kincheloe and Stehn 1991, Babcock and Ely 1994,
Collett 1991, Jorgenson 2000, Ducks Unlimited, Inc. 2011). Succession on peatland plateaus follows the
thaw-pond cycle; however, succession is not necessarily unidirectional as described below, and other seral
trajectories occur (Figure 3, Figure 4).
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Figure 3. Schematic physiography and vegetation profile of a peatland plateau east of Scammon Bay, Alaska.

The thaw-pond cycle is initiated with the collapse of a plateau, resulting in a wet depression often filled
with standing water. Marsh, wet sedge or wet sedge-Sphagnunassociations develop in the wet depression
or on the edge of newly formed lakes. Marshes are dominated by Carex utriculataand Arctophila fulva
associations with subdominant Comarum palustre, Menyanthes trifoliata, Equisetum fluviakligpuris
tetraphyllg and Sparganium hyperboreurwet sedge meadows are dominated by Carex aquatiliswith C.
rariflora, Eriophorum russeolum, Eangustifoliumand Salix fuscescensccurring as minor associates;
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moss comprises less than 50% of the total cover. The wet sedge-Sphagnunseral stage is dominated by
Sphagnumwhile herbaceous species may occupy >25% of ground cover. The dominant vascular species

is typically Carex aquatilisbut other subordinate, codominant or dominant species may include Comarum
palustis, Carex rariflora, C. lyngbyei, Eriophoruspecies, Equisetum fluviatile, Menyanthes trifoliata,
Salix fuscescersd Empetrum nigrum

Wet sedge-Sphagnumassociations that are uplifted by permafrost aggradation or organic matter
accumulation are colonized by dwarf shrubs. The dwarf shrub mid-seral stage has similar species
composition as the late-seral dwarf shrub-lichen stage but with less than 20% lichen. It primarily occurs in
areas too wet or moist to support lichen, such as periodically flooded floodplain basins, watertracks, snow
accumulation areas and mounds or palsas. As the surface continues to lift above the wetter adjacent
environments, lichen establish, and a dwarf shrub-lichen peatland plateau association eventually develops.
These late-seral associations are characterized by codominance of the lichens Cladina rangiferinaand other
Cladoniaspecies, as well as mosses of the genera Dicranumand Sphagnumwith the shrubs Betula nana
and Ledum palustressp. decumbensOther shrubs include Arctostaphylos species, Chamaedaphne
calyculata, Empetrum nigrurRubus chamaemoruSalix pulchra, Spiraea stevenii, Vaccinium uliginosum
and Vaccinium vitisidaea

In areas of subsidence due to permafrost degradation or organic matter reduction, this successional
trajectory is broadly reversed. The length of time required for a thaw pond to develop is not well known
but may take hundreds of years. The rate of this succession is likely related to permafrost thickness, with
successional change occurring rapidly in areas of discontinuous and thin permafrost and more slowly in
areas of thick, continuous permafrost (Camill and Clark 1998, Camill 1999, Jorgenson 2000).

Conservation Status
Rarity: Dwarf shrub lichen peatland plateaus are a dominant biophysical setting on the Yukon-Kuskokwim
Delta (total area 10,000 km?) but are rare elsewhere in Alaska.

Threats: Climate change represents the greatest threat to peatland plateaus. Climate-induced increases in
storm power and frequency as well as permafrost thaw is expected to further the inland extent of saltwater
inundation and cause significant thermokarst in the ice-rich peat that supports these plateaus.

Trend: Both short- and long-term declines are predicted for this system. It is expected that thermokarst and
saltwater flooding will lead to a significant reduction in the late-seral dwarf shrub-lichen stage. However,
declines may be offset by increased productivity and organic matter accumulation in a warming climate.

Figure 4. Peatland plateaus on the Yukon-Kuskokwim Delta, Alaska.




Species of Conservation Concern

Concern for habitats worldwide in the context of a changing climate are heightened for coastal tundra
ecosystems in Alaska owing to their biodiversity, high productivity and abundance of migrant bird
populations that serve as important subsistence resources (Sedinger et al. 1994, Sedinger and Newbury
1998, Fienup-Riordan 1999, Jorgenson 2000). The wetland mosaics characteristic of the Yukon-
Kuskokwim Delta supports one of the world’s largest nesting aggregations of ducks, geese and other
waterbirds and is considered one of the most important shorebird nesting areas in the United States in terms
of both density and species diversity (Figure 5).

The mammal, bird, and plant species listed below are designated critically imperiled or vulnerable either
globally (G1-G3) or within Alaska (S1-S3) and are known or suspected to occur in this biophysical setting
(Table 1, Table 2). Please visit the Alaska Center for Conservation Science website for species descriptions
(ACCS 2016).

Table 1. Mammal and bird species of conservation concern within the Beringian Dwarf Shrub-Lichen Peatland Plateau
Biophysical Setting.
Common Name  Scientific Name Global Rank  State Rank Habitat Description
Mammals
Habitat includes tundra, alluvial
plains, coastal lowlands, alder
thickets, sedge flats, wet meadows;
open tundra, but use brush when
Alaskan hare Lepus othus G3G4 S354 available.
Birds
Nests usually on sand spits, sandbar
islands, sand dunes, and flat
vegetated summits of more rugged
islands; on low wet coastal marsh

Aleutian Tern Sterna aleutica G4 S3B and tundra in some areas.

Nests in sedge meadows and coastal
Bar-tailed tundra. Staging in nearshore
Godwit Limosa lapponica G5 S3B estuarine areas and beaches.

Breeds in coastal mountains and
uplands in eastern Russian (Chukotka
Peninsula) and western AK. (from n.
Bering Sea Rock  Calidris ptilocnemis Seward Peninsula south throughout
Sandpiper tschuktschorum GNR S2N, S3B  Alaska Peninsula) (Gill et al. 2002).
Black scoters could use inshore
marine habitat during nonbreeding
seasons. Nests near lakes and pools
on grassy or bushy tundra (AOU
Black Scoter Melanitta americana G5 S3S4B, S3N  1983).

Nonbreeding: rocky seacoasts and
offshore islets, less frequently in
seaweed on sandy beaches and tidal
mudflats (AOU 1983). Nests mainly
Arenaria in salt-grass tundra; breeds along the
Black Turnstone  melanocephala G5 S3N, S4B coast or on offshore islands.



Common Name  Scientific Name Global Rank  State Rank Habitat Description

Known to nest in the low
mountainous regions of the Yukon-
Bristle-thighed Kuskokwim delta. Tidal flats and
Curlew Numenius tahitiensis G2 S2B beaches provide migration habitat.
Nest on marshy edges of ponds,
lakes, and potholes. Brood rearing
areas include sloughs and rivers
(with Carex rariflora) and tidal
Emperor Goose  Chen canagica G3G4 S354 marshes.
Winters primarily in freshwater
(marshes, lakes) and brackish
situations in coastal areas but
migrates through inland regions.
Eurasian Wigeon Anas penelope G5 S3N Rare in Southcoastal Alaska.

Known to nest in Arctic coastal
tundra in northern Alaska and the
Seward and Alaska Peninsulas.
Nearshore marine waters provides
King Eider Somateria spectabilis G5 S3B,S3N wintering and migration habitat.
Winters on rocky seacoasts,
breakwaters, and mudflats. Nests in
the open on the ground, prefers
grassy or mossy tundra in coastal or
Rock Sandpiper  Calidris ptilocnemis G5 S3N, S4B montane areas (AOU 1983).
Uncommon to rare along coastal
Alaska. Mostly found along rocky
sea coasts. Nests on cliffs and rocky
islands, occasionally on flat sandy

Slaty-backed shores with scattered bushes (AOU
Gull Larus schistisagus G5 S2B 1983).

Breeds in tundra from near treeline to
Snowy Owl Bubo scandiacus G5 S354 the edge of polar seas.

Molting occurs in nearshore waters

containing an abundance of

mollusks. Nests primarily in lowland
Spectacled Eider  Somateria fischeri G2 S2B wetlands on coastal tundra.

Table 2. Plant species of conservation concern with the Beringian Dwarf Shrub-Lichen Peatland Plateau Biophysical
Setting.

Scientific Name Global Rank State Rank Habitat Description

Found growing at or below the surface of wet
Potamogeton subsibiricu: G3G4 S354 meadow ponds.
Limosella aquatica G5 S3 Grows along pond margins in wet mud.

Found in vicinity of snowmelt saturated tundra and
Micranthesnudicaulis G3G4Q S3 wet meadows.



Figure 5. Emperor goose on the Yukon-Kuskokwim Delta (photo by T. Bowman).

Plant Associations of Conservation Concern
Peatland plateaus support a variety of plant associations; however, they are not listed here because they are
common (G4-G5) in other biophysical settings.

Classification Concept Source
The classification concept for this biophysical setting is based on Tande and Jennings (1986).
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