Picea sitchensis Floodplain Old-growth Forest Biophysical Setting
Sitka Spruce Floodplain Old-Growth Forest Biophysical Setting

Southern Alaska

Conservation Status Rank: S3 (vulnerable)

Introduction

Old-growth Picea sitchensis (Sitka spruce) forests on flood and outwash plains are characterized by a
closed, multilayered canopy of mature Picea sitchensis, an abundance of snags and downed wood, and a
diverse shrub and forb layer (Figure 1; DeVelice et al. 1999, Old-Growth Definition Task Group 1991).
The floodplains of Southeast Alaska may contain the highest densities of the largest old-growth Picea
sitchensis trees in North America. As important winter refuge for birds and mammals, and the terrestrial
backdrop to unequaled anadromous fish habitat (Samson et al. 1989, Dellasala et al. 1994 and 1996), these
forests are recognized as reservoirs of biodiversity (Franklin 1989), with relatively high levels of endemism
and species richness.
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Figure 1. Old-growth Picea sitchensis floodplain forests along the Stikine River, Alaska.

Distribution

Picea sitchensis occurs in varied forest types ranging from northern California through Southeast and
Southcentral Alaska to Kodiak Island. In Washington and Oregon, Picea sitchensis occurs within the
coastal fog drip zone at elevations below 150 m, a distribution that is often restricted to a few-kilometer
wide strip along the coast (Figure 2; Franklin and Dyrness 1973, Hemstrom and Logan 1986). In Alaska,
the Picea sitchensis zone is wider, extends to higher elevations (up to 700 m), and includes well-drained
alluvial fans, floodplains, outwash plains, coastal beach fringes and steep erosional slopes. Picea sitchensis
achieves dominance in climax old-growth stands on only a small portion of the landscape (Martin 1989).
Albert and Schoen (2006) estimate that there are 2,350 km? of productive old-growth on valley floors in
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the Alexander Archipelago, much of which may include Picea sitchensis forest on floodplains. The Picea
sitchensis floodplain old-growth forest distribution map was developed from the intersection of Picea
sitchensis-dominated landcover classes of the Alaska Landcover Map (Boggs et al. 2015) with riverine
systems delineated by the National Wetland Inventory (USFWS 2015).
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Figure 2. Distribution of the Picea sitchensis Floodplain Old-growth Forest Biophysical Setting in Southern Alaska.
Note that the areas of occupancy shown 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.
Consequently, these forests have developed under relatively short, cool and extremely wet growing seasons.
Rainfall and temperature show highly variable patterns dependent upon proximity to mainland ice-fields,
the Pacific Ocean, topography and regional weather patterns.

Environmental Characteristics

Old-growth Picea sitchensis forests form on both outwash plains and floodplains. Outwash plains are
formed by glacial streams that deposit sediment across wide areas. Two primary factors create and sustain
outwash plains: (1) rapid and drastic changes in water discharge rates from glaciers during the summer and
(2) a large sediment supply in the river. In contrast, floodplains are mostly nonglacial and consist of



meandering or straight streams, abandoned channels and alluvial terraces. Mainland river systems of
Southeast Alaska are typically fed by large glaciers of the Coastal Range. Due to their smaller watersheds,
streams within the Alexander Archipelago are generally very short (less than 25 km) and most originate
from high rainfall rather than glaciers.

The formation of new land and the initiation of primary successional processes in floodplain ecosystems is
well documented (Leopold et al. 1964). Along a meandering river, alluvium typically is deposited on the
inner, point bank the river channel. The opposing bank is cut, providing sediment for downstream
deposition and creating a series of similar bands of alluvial deposits. The channel thus meanders laterally
across the floodplain. Vegetation growing on new deposits near the river may be contrasted with that on
older deposits inland to recognize and measure successional processes. Alluvium also is deposited on the
soil surface during flooding, further raising the soil surface height.

Soils are mostly comprised of well-drained alluvial sand and gravel deposited during flooding events. Due
to frequent alluvial disturbance, soils in the active floodplain show little development and are often
classified as inceptisols or entisols (Martin et al. 1995); older sites elevated above the active floodplain may
support spodisols.

Water availability plays a major role in plant community structure and composition on floodplain terraces.
Water is input from overbank flow (flooding), groundwater and precipitation, with terraces becoming
progressively drier with increasing vertical and horizontal distance from the active channels. Within the
stands, soil and air moisture are high, and as a result, fires are rare. When they do occur, fires burn out in
the humid understory and rarely reach the spruce canopy.
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Figure 3. Schematic physiography and vegetation profile of a Picea sitchensis Floodplain Old-growth Forest
Biophysical Setting.

Vegetation

Old-growth floodplain forests in Southeast Alaska are dominated by Picea sitchensis in the overstory, with
Tsuga heterophylla (western hemlock) sub- to codominant, usually providing less than 25% cover (Figure
3 and Figure 4). When codominant, Tsuga heterophylla occupies a stratum beneath the spruce (Martin 1989,
Viereck et al. 1992). Alnus rubra (red alder) and Populus trichocarpa (black cottonwood) are occasional
components of the overstory. Understory composition is directed by disturbance regimes and moisture
conditions (Martin 1989). An abundance of Alnus shrubs and predominance of undeveloped soils are



indicative of younger sites or sites with recent sediment deposition from flooding. Where lower flood
volumes allow limited soil development, shrubs such as Vaccinium species and Oplopanax horridus
provide high cover. Herbaceous species include Calamagrostis nutkaensis, Tiarella trifoliata, Rubus
pedatus, Streptopus species and the ferns Athyrium filix-femina, Dryopteris dilitata and Gymnocarpium
dryopteris. Bryophytes are usually abundant on the forest floor and within the canopies. The wetland
indicator, Lysichiton americanum is often present in poorly-drained and seasonally-wet soils. The shrub
layer may be sparse or absent and the herb layer dominated by Calamagrostis nutkaensis in floodplains and
deltas subject to salt spray, high winds and storms.

Figure 4. Old-growth Picea sitchensis floodplain forests along the Stikine River, Alaska.

Succession and Disturbance

On both outwash plains and floodplains, new alluvial bars or abandoned stream channels are colonized by
tree, shrub and herbaceous species, including Populus trichocarpa, Picea sitchensis, Alnus and Salix
species. The next seral stage includes Populus trichocarpa and/or Picea sitchensis forests with an Alnus or
bryophyte understory. The tall shrub component of the early-seral stages diminishes rapidly, likely due to
decreased light from the dense tree overstory. Populus trichocarpa does not regenerate and, consequently,
dies out within 150 years; Picea sitchensis exhibits abundant regeneration and dominates the sites with a



multilayered old-growth tree canopy. Tsuga heterophylla ultimately invades the sites, typically becoming
codominant with Picea sitchensis.

Wind is an important factor causing change in the vegetation on floodplains. While individual treefall due
to high wind speed is common throughout the forest, stand-level disturbances are less common (Martin
1989) and are usually associated with more powerful fall and winter storms (Ott 1995, Nowacki and Kramer
1998, Kramer et al. 2001). High rainfall and shallow root systems contribute to the susceptibility of Picea
sitchensis and Tsuga heterophylla to windfall. Treefall results in canopy gaps and alteration of the
microclimate for the understory plants below. Although seedlings of both spruce and hemlock are common,
conditions generally favor spruce regeneration. Most regeneration of spruce and hemlock occurs on logs
(Schrader 1998), which are nutrient-rich and protected habitats where seedlings are less susceptible to
floods and competition from forest floor mosses (Harmon 1986, Harmon and Franklin 1989).

Large spruce trees often develop heart-rot (Neolentinus kauffmanii), causing trunks to break (Boughton et
al. 1992). As compared with other old-growth conifer forests, old-growth Picea sitchensis forests have more
large downed logs and fewer standing dead trees (snags). Through their capacity to sequester and store
carbon, these forests have significant impacts on regional and global climate (Waring and Franklin 1979,
Alaback 1991).

Conservation Status

Rarity: In coastal Southeast Alaska, old-growth forests growing on well-drained alluvial and riparian soils
are relatively rare (potential range estimated at 208 km?), and it is highly probable that the largest big tree
stands of this forest types have already been eliminated from the region (Albert and Schoen 2006).

Threats: Old-growth Picea sitchensis forests on floodplains are susceptible to damage from timber harvest
and spruce bark beetle (Dendroctonus rufipennis) infestation.

Trend: Past logging practices, including the broad-scale clearing of riparian forests, occurs
disproportionately in low elevation old-growth Picea sitchensis forests on floodplains and alluvial fans. It
has been estimated that the percentage of big-tree old-growth forest logged in Southeast Alaska is between
28-50% (Albert and Schoen 2006). Short- and long-term declines are expected where logging continues to
target old-growth systems.

Species of Conservation Concern

These forests are recognized as reservoirs of biodiversity (Franklin 1989), with relatively high levels of
endemism and species richness. Timber harvest in old-growth forests has a negative impact on several
species, including the Alexander Archipelago wolf (Canis lupus lingoni), brown bear (Ursus arctos; Suring
et al. 1993), marten (Martes americana), northern flying squirrel (Glaucomys sabrinus), Marbled Murrelet
(Brachyramphus marmoratus; Piatt et al. 2007), Northern Goshawk (Accipiter gentilis laingi) and some
neotropical and resident birds (Dellasala et al. 1996).

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. Mammals, birds, and amphibian species of conservation concern within the Picea sitchensis Floodplain Old-
growth Forest Biophysical Setting.

Common Name  Scientific Name  Global Rank State Rank  Habitat Description
Mammals

Primarily found in rugged coastal spruce-
Alexander hemlock forests supporting prey such as
Archipelago Canis lupus deer, small mammals, and spawning
wolf ligoni GAT2T3 S3 salmon.

In SE Alaska, occur primarily in

coniferous forests with females preferring

old-growth forests and cedar trees in
Keen's myotis Myotis keenii G2G3 S1S2 riparian areas for day roosts.

In SE Alaska, occur primarily in uneven
Prince of Wales  Lontra aged old-growth dominated by
river otter canadensis mira G5T3T4 S3 hemlock/spruce and hemlock.

Old growth western hemlock-Sitka spruce

Glaucomys forests, and peatland scrub-mixed-conifer

Prince of Wales  sabrinus forests. Dens in tree cavities and
flying squirrel griseifrons G5T2? S2 woodpecker holes.
Birds

Nest in old-growth hemlock and Sitka

spruce on moss-covered branches or on
Marbled Brachyramphus ground near sea-facing talus slopes or
Murrelet marmoratus G3G4 S2S3 cliffs.

Nest in old woodpecker cavities or tree
Northern Saw- Aegolius holes of dense coniferous or mixed
whet Owl acadicus G5 S3 forests in Southeast Alaska.

Nest in either Sitka spruce or western
Queen Charlotte  Accipiter gentilis hemlock. Typically hunt in continuous
Goshawk laingi G5T2 S2 forests.
Amphibians

Found in rainforest and riverine habitats
Western Toad Anaxyrus boreas G4 S354 in southeast Alaska.

Table 2. Plant species of conservation concern within the Picea sitchensis Floodplain Old-growth Forest Biophysical

Setting.

Scientific Name

Global Rank  State Rank Habitat Description

Melica subulata G5 S2S3 Behind beach under Picea sitchensis.
Endemic to coastal northwest British Columbia and
southeastern Alaska. Disjunct populations occur on Attu
Island at the western tip of the Aleutian Archipelago. It grows
on forest floors in lowland coastal forests, forest edges, and

Polystichum along run-off channels at elevations ranging from sea level to

setigerum G3 S3 250 meters.

Tiarella trifoliata

var. laciniata G5T5? S3 Moist woods in the islands of southern Alaska.

Lobaria This foliose lichen is found on the trunks and branches of old-

amplissima GNR S1S3 growth Sitka spruce and western hemlock.



Classification Concept Source
The classification concept for this biophysical setting is based on Martin (1989) and Albert and Schoen
(2006).
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