Pacific Uplifted Tidal Marsh Biophysical Setting
Southern Alaska

Conservation Status Rank:S3 (vulnerable)

Introduction

The Pacific Uplifted Tidal Marsh Biophysical Setting is characterized by a mosaic of lush herbaceous
meadows, shrub associations and ponds on landscapes that were historically subject to tidal influence
(Figure 1). Uplifted marshes are formed when a tidal marsh is slowly (due to isostatic rebound) or abruptly
(due to earthquake-induced tectonic movement) lifted to the edge of, or above the tidal zone. Although
uplifted tidal marshes occupy a small total area, they represent a unique habitat supporting several animal
and plant taxa of concern, such as the Dusky Canada Goose (Figure 5; Branta Canadensis occidentglis
and the Yakutat moonwort (Botrychium yaaxudak@itUplifted tidal marshes are also one of Alaska’s more
impacted biophysical setting due to the location of towns adjacent to, and often on, these flat, yet fragile
habitats. Tidally-influenced habitats along Southcentral and Southeast Alaska coastlines are considered
unique from tidal marshes found in northern Alaska due to their wet, mild maritime climate, lack of
permafrost, and the general dominance of tall forbs, grasses and Myrica galeas opposed to Empetrum
nigrumin the Arctic.

Figure 1. Uplifted tidal marsh near Gustavus, Alaska.

Distribution

This is an incidental biophysical setting found in coastal environments of Southeast Alaska occurring
primarily as small- to mid-size patches. The largest area of occupancy is on the Copper River Delta, but
other large systems occur on the Stikine Delta, Gustavus Forelands, Yakutat Forelands, Dyea Flats, and in
the Juneau region. The distribution of uplifted tide marshes in Alaska was hand digitized over remotely-
sensed imagery (Figure 2). Delineation was informed by literature references (Boggs and Shepard 1998,
del Moral and Watson 1978, Flagstad and Boucher 2014), landform elevation, as well as vegetation type
and pattern.
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Figure 2. Distribution of the Pacific Uplifted Tidal Marsh Biophysical Setting. Note that the areas of occupancy in
this map are buffered for greater visibility.

Climate

Southeast Alaska has a cool, wet maritime climate (Gallant et al. 1995, Nowacki et al. 2001). Mean annual
total precipitation in the coastal rainforest ranges from 135 to 390 cm, with 80 to 600 cm falling as snow.
Average summer temperatures range from 7 to 18 °C; average winter temperatures are between -3 and 3°C.
Rainfall and temperature show highly variable patterns dependent upon proximity to mainland ice-fields,
the Pacific Ocean, topography and regional weather patterns.

Environmental Characteristics

Uplifted marshes are formed when a tidal marsh is slowly (due to isostatic rebound) or abruptly (due to
earthquakes) lifted to the edge of, or above the tidal zone. Sites may also be raised due to sedimentation
from tidal surges or from tidal rivers (Turner 2010). Consequently, these uplifted tidal marshes typically
occupy the landward edge of tidal marshes.

Young, uplifted tidal marshes tend to be flat and dissected by creeks that may retain tidal influence (Figure
3; Batten et al. 1978, Stone 1993, Shephard 1995, Boggs et al. 2008, Streveler et al. 2003 and Turner 2010).
Uplifted tidal marshes also occur as small patches on back beach dunes and marginal to tidally influenced
floodplains. Elevations range from near the maximum high tide to 8 m.
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Figure 3. Schematic physiography and vegetation profile of a young tidal marsh uplifted above the tidal zone.

Tidal marshes that are mature prior to uplift often retain developed tidal channels, levees and large ponds
(Figure 4). The best example of this is on the Copper River Delta where a mature tidal marsh was abruptly
lifted about two meters above the tidal zone by the Good Friday Earthquake in 1964 and retains nearly the
same pattern of channels, levees and large ponds (Crow 1968, Thelenius 1995, Boggs 2000). Subsidence
rate estimates on the Copper River Delta have ranged from 4.5-6.5 mm/yr. for the past 5,600 years (Plafker
et al. 1990) to approximately 1.2 mm/yr. over the mid to Late Holocene (Garrett et al. 2014). Consequently
it may require a minimum of 300 years for the Copper River Delta uplifted tidal marsh to regain tidal
influence.

Within the uplifted tidal flat, mesic site soils are typically organic matter (2-10 cm) over silt or sand,

drainage is moderate to poor, and the water table ranges from 20 to 80 cm deep (Boggs 2000). On wetter
sites such as ponded basins, soils may have a saturated organic mat 6 to 40+ cm thick over silt.
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Figure 4. Schematic physiography and vegetation profile of a mature tidal marsh lifted above tidal zone influence
depicting two stages of succession; early-seral at 28 years after uplift and late-seral at 200+ years after uplift (Boggs
and Shephard 1999).

Vegetation
Young marshes lifted above the tidal zone support lush forb and grass meadows bordered by or mosaicked

with shrubs. Associations in these herbaceous meadows include near monocultures of Calamagrostis
canadensisPDeschampsia beringensed Festuca rubrato species-rich forb and grass associations
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including the grass Leymus mollisand the forbs Castilleja miniata, Plantago macrocarpa, Achillea
millefolium Heracleum maximum, Angelica lucida, Lathyrus japonieand Lupinus nootkatensis
(Streveler et al. 2003, Turner 2010). Shrub associations include Alnusviridis ssp. sinuata, Myrica gale,
Salix hookerianand S. barclayi.

Mature, uplifted tidal marshes that retain their pre-uplift pattern of levees, basins and channels may show a
zonation of vegetation that is consistent with basin depth. Here vegetation transitions from shrub (Alnus
viridis ssp. sinuataEquisetum arven$eor forb (Calamagrostis canadensis/Lupinus nootkaténsis
associations on levees to shrub/herbaceous (Myrica gale/Carex lyngbyei/Equisetum pratenasociations

on shallow peat deposits bordering the levees, to sedge (Carex lyngbyei/Lathyrus palustris/Sphagnamd
Carex lyngbyegiand emergent forb associations (Equisetum fluviatileand Hippuris vulgari9 on thicker
peat to open water in the center of the basin. Populus trichocarpand Picea sitchensisaplings are common

on levees (Boggs and Shephard 1999).

Succession

Studies describing succession have been conducted in Southcentral and Southeast Alaska (Shephard 1995,
Boggs and Shephard 1999, Turner 2010). Succession is similar for both young and mature uplifted tidal
marshes. Prior to uplift, tidal species dominance is typically Carex lyngbyeand other tidal associations.
The loss of tidal water results in a massive shift in species dominance from salt-tolerant species to
freshwater and upland herbaceous or shrub species. However, some tidal species that also flourish in
freshwater such as Carex lyngbyeimay persist for 200 or more years (Shephard 1995, Boggs and Shephard
1999, Turner 2010). On wet sites or ponds, Sphagnum, Carexcaatilis var. divesand Myrica galeinvade
and an organic matter horizon develops. On drier sites, such as levees and the inland portion of the uplifted
surface, shrubs such as Alnusviridis ssp. sinuata, Salix hookerianand S barclayidominate (Turner 2010,
Shephard 1995). Over hundreds of years peatlands develop on wet sites or ponds whereas rainforests
develop on mesic sites (Boggs and Shephard 1999).

Conservation Status
Rarity: Six areas of uplifted tidal marsh are identified along the coastline of Southeast Alaska. Despite
their wide distribution, their small total area (less than 600 km?) make this biophysical setting one of
conservation concern.

Threats: Due to their landscape position, uplifted tidal marshes are susceptible to damage from
development, earthquake-induced slides and tsunamis, and sea level rise. Because uplifted tidal marshes in
Southeast Alaska provide flat land along an otherwise rocky coastline, towns and villages are located
adjacent to, and sometimes on, these habitats (e.g. portions of Gustavus, Juneau and Dyea).

Trend: Short-term decline due to development and human activity is expected; long-term trend is more
difficult to predict. The long-term loss of coastal habitat due to climate-induced sea level rise is difficult to
predict as projections must account for local trends of tectonic uplift and subsidence, the potential for
seismic repositioning of the shoreline and glacial rebound in relation to global sea level rise. The average
global sea level rose about 18 cm over the 20th century, 10 times faster than the average rate of sea-level
rise during the previous 3,000 years (Haufler 2010). Since 1990, sea level has been rising 0.4 cm/year, twice
as fast as the average over the 20th century and projections show the rate will continue to accelerate (Haufler
2010, Garrett 2014). Sea level, however, has rarely been constant in southern Alaska and the Aleutian
Islands. Some land is currently rising due to isostatic rebound and tectonic uplift, while other coastlines are



falling due to tectonic down-warping. The
occurrence of deep subduction zone earthquakes and
their attendant disturbances are notoriously difficult
to predict. For southern Alaska the reoccurrence
time for these large-magnitude earthquakes is
estimated to be on the order of 500 to 1,350 years
(Plafker and Rubin 1978). Considering the relative
recentness of the 1964 Good Friday Earthquake,
impacts from this threat are only expected in the
extreme long-term.

Species of Conservation Concern o

The bird and plant species listed below are designated Figure 5. Dusky Canada Geese (Branta canadensi
critically ir_np_eriled or vulnerable either globally (G1- gg;'g;né?\llf’g%ne&; (:Eggegyt$,a||3;nv3;?:n; ond of the
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. Bird species of conservation concern within the Pacific Uplifted Tidal Marsh Biophysical Setting.

Common Name Scientific Name  Global Rank  State Rank Habitat Description

Birds
Nests usually on sand spits, sandbar
islands, sand dunes, and flat vegetated
summits of more rugged islands; on
low wet coastal marsh and tundra in

Aleutian Tern Sterna aleutica G4 S3B Some areas.
The entire breeding population is
thought to move to intertidal and

Beringian Limosa fedoa estuarine habitats of the Alaska
Marbled Godwit  beringiae G5T2T3 S2B Peninsula after breeding.
Breeding range restricted to the Cooper
Branta River Delta. Common on tidal marshes,
Dusky Canada canadensis uplifted tidal marshes and barrier
Goose occidentalis G5T3 S3B islands.

Utilizes coastal beaches, tidal flats,

islands, marshes, estuaries, and

lagoons. Nests primarily on ledges of
Peale's Peregrine  Falco peregrinus vertical rocky cliffs in the vicinity of
Falcon pealei GAT3 S2 seabird colonies.

Table 2. Plant species of conservation concern within the Pacific Uplifted Tidal Marsh Biophysical Setting.

Scientific Name Global Rank State Rank Habitat Description
Bolboschoenus

maritimus G5 S2? Brackish to saline coastal shores and marshes.

In its coastal habitats this fern grows on beach sand deposits
Botrychium sparsely to densely vegetated by bryophytes and herbaceous
yaaxudakeit G2 S2 plants.



Scientific Name Global Rank State Rank Habitat Description

Seasonally saturated or inundated soils in wet meadows,
marshes, edges of tidal marshes, swamps, alluvial
Carex stipata G5 S1 bottomlands

Coastal beaches and sand dunes, interdunal depressions, tide
marshes, floodplains, ravines, wet sedge meadows, and

Salix hookeriana G5 S2S3 lakeshores. Alaska to California.

Sidalcea Known from the Juneau area, where it occurs in upper tidal
hendersonii G3 S1 marshes and raised beach meadows.

Phyllospadix Known from widely scattered rocky tidal and subtidal sites
serrulatus G4 S3 along the coast.

Plant Associations of Conservation Concern
The plant associations 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 3).

Table 3. Plant associations of conservation concern within the Pacific Uplifted Tidal Marsh Biophysical Setting.

Name Global Rank State Rank ConceptSource
Shrub

Myrica gale Salix hookeriana G3 S3 DeVelice et al. 1999
Myrica gale/Carex lyngbyei G3 S3 DeVelice et al.1999, Boggs 2000
Salix barclayi/Equisetum variegatum G3 S3 Boggs 2000

Salix hookeriana G3 S3 Shephard 1995
Herbaceous

Calamagrostis canadenst@arex pluriflora G3 S3 Turner 2010

Carex pluriflora-Carex lyngbyei G3 S3 Hanson 1951
Castilleja miniataPlantago macrocarpa

Achillea millefolium G3 S3 Turner 2010
Fritillaria camschatcensishalictrum

sparsiflorumlris setosa G3 S3 Turner 2010

Classification Concept Source
The classification concept for this biophysical setting is based on Crow (1968) and Batten and others (1978).
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