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LiIST OF PLANT ASSOCIATIONS

Western Hemlock Series

110 Tsugs heterophyilaitall Vaccinium spp.
Waestern hemlock/bilusberry

118 Tsuga heterophyila/Menziesia ferrugines
Western hemiock/rusty menziesia

120 Tsugs heterophyllsitall Vaccinium spp./Dryopteris sustriaca
Western hemlock/blusberry/spinulose shield fern

130 Tsupas heterophylaliall Vaccinium spp./Lysichitum emericanum
Western hemlock/blueberry/skunk cabbage

140 Tsugs heterophylialtall Vaccinium spp.-Oplopanax hoerridum
Western hemlock/bluebsrry-devil's club

160 Tsugs heterophylia/Oplopanax horridurm
Western hemiock/devil's club

165 Tsuge heterophylla/Oplopanax horridum-shaliow soils
Western hemilock/devil's club-shallow soils

170 Tsuge heterophylla/Oplopanax horridum/Lysichitum smericanum
Western hemlock/devil's club/skunk cabbage

Western Hemlock-Yellowcedar Series
210  Tsugs heterophylla-Chamaecyparis nootketensisitall Vaccinium spp.
Western hemlock-yeliowcedar/blueberry
220 Tsugs heterophylla-Chamaecyparis nootkatensisitall Vaccinium
spp./Lysichitum smericanum
Western hemliock-yellowcedar/blueberry/skunk cabbage
230 Tsuga heterophylla-Chamaecyparis nootkatensisitall Vaccinium spp.-
Menziesis ferrugines
Waestern hemlock-yellowcedar/blueberry-rusty menziesia
250 Tsugs heterophylla-Chamaecyperis nootkatensis/iall Yaccinium
spp. -Oplopanax horridum
Western hemlock-yeliowcedar/biueberry-devil’s club

Mixed Conifer Series

410 Mixed conifer/tall Vaccinium spp.
Mixed conifer/blueberry

420 Mixed conifer/tall Vaccinium spp./Lysichitum americanum
Mixed conifer/blueberry/skunk cabbage

430 Mixed conifer/tall Vaccinium spp./Fauria crista-galli
Mixed conifer/blueberry/deer cabbage

440 Mixed conifer/Lysichitum americanum-Athyrium filix-femina
Mixed conifer/skunk cabbage-iady fern

491 Mixed conifer/Cladothamnus pyrolaefiorus
Mixed conifer/copperbush



LIST OF PLANT ASSOCIATIONS {Continued)

Shore Pine Series

€10
€30

Pinus contorta/Empetrum nigrum
Shore Pine/crowberry

Pinus contorta/Carex sitchensis
Shore Pine/Sitka sedge

RMountsin Hemiock Series

8510 Tsugs mertensianaltall Vaccinium spp.
Mountain hemlock/blusberry

8525  Tsugs mertensiena/Cladothamnus pyrolsefiorus-Cassiope spp.
Mountain hemlock/copperbush-cassiope

830 Tsugs mertensiana/Cassiope spp.
Mountain hemlock/cassiope . ,

540 Tsuga mertensianaltall Yacecinium spp./Fauria crista-galli
Mountain hemlock/blueberry/deer cabbage

Sitks Spruce Series

310 Picee sitchensisitall Vaccinium spp.
Sitka spruce/blueberry

320 Picee sitchensis/Tall Vaccinium spp./Oplopanax horridum
Sitka spruce/blueberry-devil's club

330 Picea sitchensis/Oplopanax horridum
Sitka spruce/devil's club

338 Picea sitchensis/Oplopanax horridum-Rubus spectabilis
Sitka spruce/devil's club/salmonberry

340 Picea sitchensis/Oplopanax horridum/Lysichitum americanum
Sitka spruce/devil's club/skunk cabbage

345 Picea sitchensis/Oplopanax horridumn-upland
Sitka spruce/devil's club-upland ’

352 Pices sitchensis-Alnus rubra/Rubus spectabilis
Sitka spruce-red alder/saimonberry

383 Picea sitchensis/Alnus sinuata
Sitka spruce/Sitka alder

360 Pices sitchensis/Calarmagrostis nutkaensis
Sitka spruce/Pacific reedgrass

370 Picea sitchensisitall Vaecinium spp./Lysichitum emericanum
Sitka spruce/blueberry/skunk cabbage

390 Pices sitchensis-Tsuga mertensianaitall Vaccinium spp.

Sitka spruce-mountain hemiock/blueberry

vi



OVERVIEW: HOW TO USE THIS GUIDE

Plant association classifications help us to interpret and manage ecosystems. For example,
knowledge of plant association characteristics may allow a fisheries biologist to predict coarse
woody dabris input to streams; a wildlife biologist t¢ model changes in deer habitat after
harvest of logging units; a silviculturalist 1o assess harvest options based on regeneration
potential; or an engineer to plan road locations.

Plant associations, or potential natural vegetation {("climax”™ plant communities), serve as
indicators of site potential. They reflect factors such as climate, hydrology, and soil which
influence community compaosition, structure, and productivity. Sites occupied by a particular
plant association typicaily respond similarly to management. Unless severely disturbed, these
sites retain the same vegetative and site potential. The successional sequence for sites with
a pearticular plant association will generally be similar, but pathways and rates can vary with the
type and severity of disturbance. For example, development of second growth following
logging may be different from that following windthrow of a stand.

The objectives of this plant association guide are as foilows:

1} to describe the vegetative and site characteristics of the forest plant associations;
2) to develop management implications for each of the forest plant associations.

in the Forest Service, the use of plant associations to classify the environment grew from the
work of Daubenmire {1952, 1966, 1868) in Idaho, Pfister {1877a) in Montana, and Hall (1973}
in Oregon. While existing vegetation is identified through periodic inventories—such as timber
type mapping—plant associations are identified using an ecological classification of the "climax”™
plant communities. In this guide, the information provided on the response of vegetation and
site to management has been gathered from research done on ecologically similar sites, and
from local knowledge of past management of such sites.

On the Tongass National Forest, plant association guides have been developed for the
Ketchikan Area (DeMeo et al. 1992) and Stikine Area {Pawuk and Kissinger 1988). This
document represents the final version for the Chatham Area, deveioped from the initial
classification and guide by Martin et al. {1985) and Martin {1988). Types described here are
also referenced in the Alaska Vegetation Classification (Viereck et al. 1992).

The classification is applicable to most Chatham Area sites from sea level to alpine. This
classification is not applicable to Yakutat {see Shephard 1995, in prep., for classification of
Yakutat’'s young landscape) or Lynn Canal. This classification may be used with caution on
Admiralty island and South Baranof Island, since little field verification has occurred in these
jocations. The classification may also be used for second growth stands if sufficient
information is available to estimate probable late seral vegetation.

it should be noted that, aithough often used as loosely equivalent, the terms “plant association”

and "plant community” are not necessarily equivalent. Plant association {(PA) is the potential
natural vegetation on a site whereas the plant community (PC) is the existing vegetation on a
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site. In the Tongass National Forest, the PA is frequently equal to the PC because much of the
vegetation is in a late seral condition. However, the PC is typically not equal tc the PA for

_ conditions following stand disturbance, or for young landscapes such as recently deglaciated
floodplains or uplifted beaches. The user of this guide should bear this distinction in mind. The
key to PAs (Chapter 6} applies only to late seral vegetation. Too little is known about
successional pathways in Southeast Alaska to develop a classification and key for seral
communities.

This guide to forested plant associations is designed for field use, planning, and reference.
While it includes summary and detailed information, the reader should recognize that the
information given represents an approximation covering a large landscape with limited data.
Much additional work is needed.

Some of the associations are particularly undersampled, such as the Sitka spruce/Pacific
reedgrass, western hemlock-yellowcedar/blueberry-devil's club, shore pine/Sitka sedge, and
spruce/devil's club-upland types. We believe these are legitimate vegetation types on the
landscape, and that this distinction will be borne out by further sampling. These types received
less attention in the original sampling for the following reasons: the reedgrass type occurs in
a limited landscape position, the outer coast, with limited access; the Sitka sedge type occurs
in areas not given high priority in an investigation emphasizing forest land potential; the cedar
and upland spruce types are somewhat limited in extent, and the upland spruce type also
presents access limitations and safety hazards to sampling (extremely steep slopes). Future
updates should also give more information on the range of natural variability and may include
a focus on ecological type classification and non-forest vegetation.

Many factors influence vegetation distribution and growth. Consequently, exceptions will be
found to the conclusions and generalizations presented here. This guide should be regarded as
a starting point for future projects. For most project level work, field reconnaissance and
sampling will be required. The following paragraphs serve as a "road map” to the guide.

Nomenclature

-
¥

Scientific and vernacular names for indicator plants are provided in each plant association
chapter, and a full list is provided in Appendix 1. For simplicity, vernacular names are used in
the text unless a scientific name is needed for clarity. Moreover, plant association names may
be shortened in the text where applicable; for example, referring to western
hemlock-yellowcedar/blueberry as hemiock-cedar/blueberry.

The term “blueberry”™ is used throughout the text to refer to the two tall blueberry species,
Vaccinium alaskaense and V. ovalifolium, which are difficult to distinguish and are commonly
combined for field sampling purposes. Red huckleberry, V. parvifolium, is not included in this
term, nor are the dwarf blueberry species such as V. wliginosum and V. caespitosum.

Terms referring to soil characteristics, such as organic, fine-textured, deep, shallow, etc., are used
generally and do not necessarily correlate with soil taxonomy usage. For example, "organic” refers to
soils with relatively thick organic surfaces, rather than to soils that meet the depth and horizonation
requirements of an organic soil classification. Soil series names for this guide are take from the
preliminary classification in place at the time of field sampling and have not been updated.
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For sample soil profiles and definitions of geologic types, refer to the Chatham Area Integrated
Resource Inventory Handbook (1990).

When capitalized, "Area” refers to the Chatham Area; "Region” refers 1o the Forest Service
Alaska region. in lower case, "area” refers to the specific location under discussion, and
“region” to Southeast Alaska.

Outline

CHAPTER 1 describes the ENVIRONMENTAL SETTING of Southeast Alaska, including discussion
of: topography, geology, and geomorphology; climate; soils; and vegetation. Information
included provides a2 general introduction to Southeast Alaska, as well as presenting more in-
depth technical information.

CHAPTER 2 discusses DISTURBANCE AND SUCCESSION in plant communities. Managers may
be particularly interested in this section, which describes successional pathways following
harvest or windthrow and sgcond.gﬁmwth issues.

CHAPTER 3 introduces CLASSIFICATION AND MAPPING CONCEPTS and describes several
hierarchical frameworks in use in the Region.

CHAPTER 4 discusses MANAGEMENT IMPLICATIONS such as silviculture and wildiife habitat
CONCErns.

CHAPTER 5 documents METHODS used in preparing this classification and guide.

CHAPTER € is s dichotomous KEY to the FORESTED PLANT ASSOCIATIONS within those
portions of the Chatham Area that are currently described; thus the Lynn Canal and Yakutat
areas, as well as areas not sampied {see Fig. 1}, have been excluded. The key is two-part:
first, classifying a stand to series, and then o association within the series. Guidelines for use
of the key are provided.

CHAPTERS 7 through 12 are the core chapters which describe PLANT ASSOCIATIONS. Teo
orient the reader, summary descriptions are provided for each series, or group of plant
associations with the same overstory. Specific descriptions for each association within the
series follow, including photographs {the stake shown in some of these photographs is 5 ft.
(1.5 m) tall. information is provided on vegetation compaosition and structure, environmental
characteristics, and management implications.

Vegetation

Abundance (percent coverl is shown for the dominant plant species, as an average and typical
range. Constancy—or frequency of occurrence across all stands used to describe a plant
association—is also shown. Indicator species have high constancies. Some common species,
like five-leaf brambie, may have a high constancy in more than one series {i.e., ubiguitous
species}. Appendix 2 shows cover values for full species listings by association.

Structure is also summarized, with height and DBH {Diameter at Breast Height, which is 4.5
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feet [1.37 m] above the ground) shown for the sampled trees (that is, trees with basal area
above a minimum threshold) in the variable plots. Note that tree heights have been calculated
as an average of all sampled trees. This value may include smaller trees, consequently, the
height of dominant trees may be 10 to 20 percent higher. The height and diameter information
may be useful for estimating relative productivity and habitat quality. Height of dominant
shrubs and cover by layers is also shown. See also Chapters 1 and 4 and Appendix 3.

The vegetation data may be used to help confirm identification of stands in the field. Similar
associations are also listed to assist the user in correct identification of plant associations.

The typical secondary successional sequence for forest in Southeast Alaska is described in
Chapter 2. The opportunity to observe the successional sequence for some of the plant
associations is limited since naturasl disturbance is poorly understood and logging ocours
primarily on the more productive sites. Nonetheless, wherever research data has been gathered
on the probable vegetation response and types of young growth within successional sequences,
such information is provided.

For each association, environmental information such as typical elevation, landform, and soils
characteristics is provided. See aiso Chapter 4 and Appendix 4.

Management implications specific to each plant association are described, such as productivity
and growth limitations, windthrow potential, soil stability, regeneration potential and
recommendations, and wildlife habitat. See also Chapter 4 and Appendix 4.

In some cases, special considerations for road or trail construction are listed. The required best
management practices (BMPs} for such construction provide guidance for these specisl
gircurmnstances.

-
]

Plant associations that meet federal interagency wetland delineation guidelines are identified
as forested wetlands (DeMeo et al. 1989) in this section {see aiso Chapter 4). They may
reguire special management.

This section also includes information on recreational and subsistence uses of each association.
Such information is drawn from the following sources: Robuck 1985 and 1989; Hall and
Alaback 1990: DeMeo et al. 1992, as well as from field experience.

A GLOSSARY defining the technical terms used in this guide is also provided.

For those desiring more information than this guide is able to provide, LITERATURE CITED is
fully referenced.



AFPENDICES follow, providing more detail than is given in the text:

Appendix 1 lists common and scientific names for all plant species mentioned in the
guide.

Appendix 2 lists canopy cover for all species recorded for all plant associations.
Appendix 3 lists species and structure data.

Appendix 4 lists environmental and management-related data .

Appendix 5 lists previous plant association codes and those currently in use.
Sopendix 8 shows data cards used for field work supporting this classification.

Bunchberry
Comus canadensis
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1
ENVIRONMENTAL SETTING

The Chatham Area of the Tongass Nationasl Forest is located in the northern portion of
Southeast Alaska (Fig. 1). It covers about 48 percent or 7,950,000 acres (32,170 km? of the
Forest. Fifty-five percent of the Chatham Arez is designated wilderness, national monument,
or lands to be managed in a roadiess state—Land Use Designations (LUDs) | and (il in the USDA
FS 1978 Tongass Land Management Pian (TLMP), Admiraity (1,698 mi? [4,400 km?]), Baranof
{1,636 mi? 14,237 km?}}, Chichagof (2,062 mi® [5,341 km?]} and Kruzof (272 mi® [704 km3])
are the largest islands within the Chatham Avea (acreage from USDA FS TLMP unpublished
table 1988).

Figure 1. Map of Northern Southeast Alaska Showing Sampling Locations
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Topography, Geclogy. and Geomorphology

The present topography of Southeast Alaska is largely the resuit of allochthonous terrane
accretion, Tertiary uplift, and Pleistocene glaciation. Eight major terranes, or large blocks, are
recognized in the region. Five of these originated at a distance from North America, and were
moved and accreted to the western continental margin by plate tectonics {(Brew 1880}. There
is not a direct correlation between terranes and islands; for example, Chichagof island is
composed of three different terranes. The terranes are separated by active and inactive faults
oriented northwest-southeast or north-south, and in some cases, are further divided by faults
iBrew 1980). The channels and straits of Southeast Alaska occupy many of these faults.

The gross topography on the terranes was formed by deformation and metamorphism of thick
sequences of interbedded Paleozoic and Mesozoic sediments and volcanics and major ignesous
intrusions at the end of the Mesozoic era. Northwest-southeast belts of metasedimentary
rocks, graywacke, conglomerates, and sandstones dominate Admiraity, Baranof, and Chichagof
islands (Harris et al. 1974). In some areas, limestone and marble dominate, such as in 2 band
from Corner Bay to Peninsular Point an Chichagof island, including Kook Lake, Little Basket Bay,
Basket Lake, and the Kennel Creek araa {Loney et al. 1963). Much, if not all, of the limestone areas
show karst development (Baichtal 1994, unpublished USDA FS report). Igneous rocks such as
quartz-diorite, diorite, and granite dominate the coast mountains and occur in a belt trending
northwest-southeast through Baranof and Chichagof islands. A high degree of metamorphism of
igneous rocks has occurred along the mainland coast range; resulting in gneisses and schists.

Volcanics occur on Kruzof Island and in isolated patches on Chichagof island (Harris et al. 1974).

Mainland mountains are part of the Coast Range and vary in elevation from 6,000 to 10,000
feet {1,800 to 3,000 m). Mountains on the islands are mostly under 4,000 feet {1,200 m).
These terranes have moved vertically in varying amount in the past 25 million years. Admiraity and
Kruzof Islands and southwestern Baranof Island have not undergone much change in elevation {-2
to + 1.3 miles [-3 to +2 km]), while the St. Elias-Fairweather Range has been uplifted as much as
9 miles {14 km). Eastern Baranof/western Chichagof and Eastern Chichagof Islands have been
raised 4 to 5 miles (6 to 8 km} and 2.5 to 4 miles {4 to 6 km) respectively {Brew 1930},

Extensive Pleistocene glaciation modified the topography forming cirque basins, U-shaped
valleys, till plains, hanging valleys, outwash plains, and fjords. Mainland ice moved down from
continental ice fields via river valleys to cover all but the highest elevations. Faults and
lineaments channeled ice flows into vaileys, deepening and broadening the existing features.
Minimum elevation of ice cover was generaily between 2,600 and 3,600 feet (800 and 1,110
m) on islands and 6,500 to 8,200 feet (2,000 to 2,500 m) on the mainland. Maximum retreat
of the ice sheet occurred 6,000 to 8,000 vears ago when mean annual temperatures were
about one degree warmer and precipitation was much less (Goldthwait 1966). Melting of the
ice sheet caused sea level to rise, inundating many glacial valleys and depositing marine
terraces well above present sea level.

Much of mainland Southeast Alaska is very young, and is still undergoing deglaciation. Uplift
»f the land caused by isostatic rebound {or readjustment of land depressed by the weight of
Jlacial ice) exposed numerous marine terraces. Past uplift has ranged from 60 to 500 feet {18
0 152 m) as measured by the existence of marine terraces, fossils and beach soils. Isostatic
ebound is still occurring in the northern portions of southeastern Alaska. Rates of uplift vary
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from 0.8 inches {2 cm} per year at Juneau to 1.6 inches {4 cm) per year at Glacier Bay (Hicks
and Shofnos 1965).

A post-Wisconsin glacial advance, the Little lce Age, reached a maximum around 1750 AD. Except
for 2 few advancing glaciers such as the Taku, Brady, Lituya and Hubbard, the current trend is one
of retreat (Harris et al. 1974). Active glaciers are largely confined to the mainland. Several high
mountain glaciers and ice fields exist on Baranof island, while few are present on other islands.

Both the islands and the mainland are highly dissected by streams and rivers. Mainland river
systems are mostly glacial-fed from the large, nearly continuous ice fieids of the Coast Range.
Many of these large mainiand rivers originate in Canada. In contrast, the island stream systems
are generally very short {less than 15 miles [25 kml}. Some of these island streams are fed by
mountain glaciers (e.g., Glacial River on northeast Baranof Island), but most originate from high
surface runoff.

Post-glacial volcanic eruptions are limited to Kruzof Island. Basalt was the first type of magma
released by the Mt. Edgecumbe voicanic field, some 600 thousand years ago (ka). Later,
basaltic andesite, andesite, dacite, and rhyolite flows occurred. Eruptions occurred as recently
as about 4.2 and 5.8 ka (Riehle et al. 1992). A flow deposit dated by a buried tree stump on
Kruzof island occurred about 9 ka (Riechle et al. 1992). Deposits of ash and small ejected rock
fragments (lapilli) were windblown as far east as Sitkoh Bay {(southeastern Chichagof island),
but are most concentrated on Kruzof, southwestern Chichagof and northwestern Baranof
islands (Harris et al. 1974). Volcanic landforms such as cones, basait plateaus, and lava plains
are common on south Kruzof island.

Climate

The recent climate of Southeast Alaska is cool maritime, with some continental and glacial
influences in the mainland areas. The moderating influence of the Alaska current, an eddy of
the Kuroshio Drift, is largely responsible for today's mild climate. Precipitation is abundant and
distributed throughout the year, with maximum rainfall cccurring in October and minimum in
June (Harris et al. 1974). Precipitation is highly variable due t0 topography, proximity to
icefields and the Pacific Ocean, and jetstream influences. High precipitation is caused by the
uplift of air masses by the coastal mountzains. Coastal regions average 80 to 100 inches (200
to 250 cm) of rain per year and island areas from 150 to 200 inches (400 to 500 cm; Figure
2). Highest precipitation (300 inches [750 eml} cccurs aiong southern Baranof Island. Less
than 50 inches {125 cm) of rain per year is recorded at Gustavus, Haines, and Angoon. Low
evapotranspiration due to high humidity, continual cloud cover, and cool temperatures results
in precipitation exceeding evapotranspiration throughout the year in most areas. Table 1 shows
selected meteorological data for recording stations in the general Chatham Area (Patric and
Black 1968).

Mean annual snowfall averages 40 inches {100 cm) at sea level, 100 inches (250 cm} at lower
elevations of the islands, and 200 inches {500 cm) on the mountain peaks. Southern Baranof
Island and the mainland mountains receive greater than 400 inches (1000 cm) of snow per
year. Most snowfall occurs between December and March. Snowfall is highly variable in
amount and persistence from year to year, especially at low elevations along the coastline. In
general, on northern aspects and the eastern sides of the large islands, snowfall persists longer
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than on the southern aspects or seaward sides of the isiands. During mild winters, especially
below 500 feet, coastal low elevation areas may remain snow free.

Table 1. Selected Meteorological Data {1916-66, recording span varying with site].

| site Elevation Mean Annual Mean Annual Actual 1!
Temperature Precip. Evapotransp.
{ft.) {m} {°F) °C} {ir.} fmm) | (in.} {rm)
Angoon 35 11 41 5 35 1991 |21 533
Baranof 20 6 42 |8 152 | 3861 | 21 533
| Chichagof 10 |3 2 s 123 13124 121 |s33

Fggtﬁnger 70 21 43 |6 58 1473 | 22 559 5&

Gustavus 22 7 41 5 55 1397 | 21 533 gi
I Haines 100 130 140 la 61 1549 | 19 483

Juneau 72 22 a3 e 90 2286 | 22 559 }E
Juneau Airport | 12 4 lai 5 55 1397 | 21 533

I Mendenhall | 85 26 .| 40 4 94 2388 | 21 533 ég
I Port Alexander | 18 5 4 |7 169 | 4293 | 23 584
I Sitka 67 20 |43 6 96 2438 | 23 584
i Skagway 18 5 41 5 30 762 | 17 432
| Tenakee 19 6 43 6 68 1727 | 21 533

vakutat 128 |9 |39 [a 1134 |3a08 |20 |s08 |

Prominent low pressure systems cause frequent fall and winter storms which can result in
blowdown of forest stands. Prevailing wind direction is usually from the southeast, but wind
direction is strongly influenced by local topography.

%
-

The growing season, measured as number of days with minimum temperature above 32 °F {0
°C) and rmaximurn temperature above 40 °F (4 °C) varies from 111 days at Gustavus {a site with
a more continental type of climate) to 186 days at the Sitka Airport {a site with maximum
maritime influence). Average maximum temperatures during the summer growing season range
from 55 to 66 °F {13 to 19 °C). Day length varies from 7 hours during the winter toc about 18.5
hours during the summer. Summer daily temperature fluctuations are reduced due to long day
lengths, continual cloud cover, and resulting low radiational ceoling. Daily winter
fluctuations are moderated by cloud cover and low sun angle which allow little surface
heating (Watson et al. 1971).
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Soils -

Soil development has been strongly influenced by climate, parent material, topography and
vegetation. Soils in Southeast Alaska have developed from both weathered bedrock and
surficial deposits. Residua! soils derived from weathered bedrock form in areas which were
glacially scoured, recently uplifted above sea level, or eroded due to oversteepened slopes. The
role of bedrock in soil development is less important in sites with transported overburdens.
Glacial till, alluvial, and colluvial deposits are the most extensive types, with marine clays and
volcanic ash common in some areas.

Glacial till varies in depth from 1 foot (0.3 m) on upper slopes to as much as 30 feet (8 m) in
side valleys, lower slopes, and footsiopes (Swanston 1969). Glacial till is extensive up o
1,800 feet {800 m) elevation in many valleys (Harris et al. 1974).

Soil and hydrologic characteristics are directly related to bedrock or surficial deposit. For
example, granitic soils are shallow and, on flatter ground, poorly drained because of the hard,
massive structure of the rock {on steéper slopes, these soils drain well laterally). Conversely,
extensive fracturing and good subsurface drainage associated with calcareous bedrock results
in well drained soils. Fine textured soils formed in'marine clays are often poorly drained, and
coarse-textured sands in uplifted beaches are well drained.

Low temperatures and high rainfall lower the decomposition rate of organic material, resuiting
in a thick surface accumulation. These layers are typically € to 10 inches {15 to 25 cm) thick
and are even deeper on poorly drained sites. In most cases, soil organic matter is not limiting
in Southeast Alaska. The organic layer is the major source of soil nutrients, and roots are
frequently concentrated in it. Soils are high in organic carbon and iron, but low in available
nitrogen and phosphorous. Average soil pH is acidic, typically around 5.0.

The ability of organic material, fine textured soils, and iron oxides to hold water combined with
the high rainfall heilps to maintain soil moisture levels at field capacity (Harris et al. 1974).
impermeable layers are often associated-with volcanic ash or compact till (Harris et al. 1574).
They can also develop in stable soil material due to the influence of Spodosol formation
{leaching of materials from upper soil layers) if iliuvial materials become cemented into a placic
horizon (Ugolini and Mann 1978). Paludification often results.

Poorly drained soils form primarily on sites with minimal slope or sites with impermeable layers
{Harris et al. 1974). Well drained soils commonly form on moderate to steep slopes without
impermeabie layers, on coarse textured, frequently disturbed alluvium, or on recently deposited
sites with adequate subsurface drainage. Socil moisture is not limiting in Southeast Alaska.
Slope, soil drainage, depth to restricting layer, and depth of surface organic material are major
nfluences on plant species’ distribution and productivity {Alaback 1982).

n the Chatham Area, the majority of soils are classified as Histosols, Entisols, Inceptisols
»r Spodosols. Most Histosols form in sites with very poor drainage. Histosols usually
support bog and fen {("muskeg”) vegetation (Kina soil series) or mixed conifer forest (Kaikli
series: Stephens et al. 1970). However, McGilvery soils, consisting of freely drained forest
itter, support western hemlock forests. (See integrated Resource Inventory Handbook
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119980]) for more information on soil types.)

Inceptisols and Entisols occur on frequently disturbed sites (estuaries, floodplains, landslides)
or on recently deposited material {outwash plains, uplifted beaches). These soils support a
variety of vegetation, from estuarine meadows (Typic Cryaquepts and Cryaguents) to highly
productive Sitka spruce forests (Tonowek, Bradfield series). Development of some Inceptisois
is impeded by poor drainage caused by topographic position or shallow soil depths {Kasiana,
Nakwasina seriesj. These soils support mixed conifer forests.

Spodosocis develop from a varisty of parent materials, but usually support forest vegetation and
oocur on relatively stable sites. Well drained Spodosois (Kupreanof, Karta, Foad series) support
highly productive western hemlock forests and poorly drained Spodosols {St. Nicholas, Sukoi}
support low productivity mixed conifer forests, and western hemiock and western
hemiock-yellowcedar plant associations in which skunk cabbage is a dominant herb.

Vegetation

The coastal rainforest of Southeast Alaska and adjacent Canada is ecologically unique to North
America. The natural vegetation is a mosaic of predominately late seral coniferous forest (about
65 percent of Southeast Alaska is forested [USDA FS 1979]) interspersed with peatlands
{muskeg) and shrublands, and with peripheral alpine, estuarine, and beach fringe plant
communities, Permanent ice, rock, and persistent snowpack occur in some areas. Differences
in the vegetation can largely be explained by varying topo-edaphic conditions, by temperature
changes along elevational gradients, and by natural disturbance (see Chapter 2).

Muller {1982) identified a total of 1009 vascular plant species in Southeast Alaska. Forbs are
the largest group (618 species), followed by graminocids (217), shrubs {99), pteridophytes"
{ferns, club mosses, etc.; 52) and trees (23). Geiser (1893) identified 425 lichen species in the

region, mainly macrolichens, reprasenting 89 genera. Worley (1972) identified 572 species and

varieties of bryophytes in Southeast Alaska: 159 hepatics (liverworts) and 413 mosses. Table

2 describes the relative dominance of plant types within this study.

o

Indicator Plants

An indicator is a plant whose presence, abundance, or vigor is considered to be indicative of
environmental conditions {Gabrie!l and Talbot 1984), that is, plants of high fidelity. While all
plants have evolved within certain environmental parameters, some species have a narrower
ecological amplitude and are more site specific than others. These "indicator™ plants are used
to distinguish and classify the plant associations on the Area. These plants primarily indicate
soil drainage, temperature, and disturbance conditions. These site factors normally change
gradually within the forest and are reflected in changes in indicator plant constancies.

The abundance of an indicator plant is equally as important as presence or absence when
making inferences about a site. Generally, the more abundant a plant within a stand, the more
strongly it will represent a particular set of site factors. Table 3 lists common indicator species
and the conditions they indicate. This tabie is based on the USDA Forest Service Plant Indicator
Cards (Region 10 Ecologists 1990}, Klinka et al. {1989), and Region 10 Ecologists’ field
experience.
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Trees

indicator S

pecies and Conditions Indicated

e e T o ttos LIS F 3 L L S R 2 i 5 L 2ot i i i T e

Mountain Hemlock

Cold temperatures, poor drainage

Red Alder Disturbance, flooding, high light, lower elevation sites
Shore Pine Poor drainage, peatiands

Sitka Spruce

Disturbance, flooding, salt spray, high light

Western Hemlock

Moderate to good drainage, warmer sites

Yellowcedar

Moderate to poor drainage, often higher elevation than westermn
hemlock

Shrubs

| __Bog Laurei Very poor drainage, peatiands
Cassiope Lold tehperatures. higher elevation
Copperbush ‘Coid temperatures, poor drainage, snowpack areas
Crowberry High light ‘ ’
Devil's Ciub Water moving thrauéﬁ soil profile; locally, loess-derived

soiis/high nutrient availability

Labrador Tea VYery poor drainage, peatiands
Luetkea High elevation, snowpack seepage areas

Mountain Heather

High elevation, often snowbank seepage areas

Rusty Menziesia

Restricted drainage, high light

Salmonberry

Soil disturbance, flooding, often early seral sites

Sitka Alder

Soil disturbance, flooding, all elevations in forest zone

Herbs and Fems

Deer Cabbage

Cold temperatures, very poor drainage

Lady Fern

Water moving through soil profile; locally, loess-derived
soils/high nutrient availability

Pacific Reedgrass

Duter coastal sites; saltspray

Shield Fern Good drainage, productive site
Skunk cabbage Saturated soils through growing season
Sitka Sedge Very poor drainage, moving water in peatiands

| Trifol. Goldthread

Very poor drainage, peatlands
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Although there are seven evergreen tree species found on the Chatham Area, four predominate.
Western hemlock is the dominant and most shade tolerant tree species in Southeast Alaska.
Dominance of a site by this species is & good indicator of a relatively well drained, generally
stable site. This species does not dominate poorly drained sites. When it does occur on these
sites, it often exhibits signs of stress {for example, discolering, gnarled branches, and defects).
Western hemlock is a poor competitor in the colder climate of the subalpine zone where it is
replaced by mountain hemiock.

Mountain hemlock exhibits a bimodal distribution. It dominates well drained sites in the
subaipine zone and codominates on poorly drained sites. It therefore indicates both a cold
climate and/or a poorly drained soil. When it is the dominant species, it usually indicates a cold
environment. If it is 2 codeminant, it may be indicating poor soil drainage and cold climate or
just the former. Understory indicators are used to distinguish in this case.

Sitka spruce achieves dominance in late seral stands only on a small portion of the landscape.
Regeneration primarily takes place on disturbed sites where spruce is able to dominate because
of its rapid juvenile growth rate in high light conditions and its high germination rate in mineral
soil (Harris and Farr 1974). Disturbance conditions most suitable for spruce are associated with
surface and subsurface running water. These conditions usually occur on floodplain and alluvial
fan landforms where flooding events vary from infrequent high energy to frequent low energy -
fiooding.

Sitka spruce also dominates coastal sites which receive wind-borne salt spray (Cordes 1872}
or periodic inundation by saltwater. Spruce apparently is more salt tolerant than the other tree
species. The increasad soil nutrients from saliwater {(Van der Valk 1974) may be an additional
facter favoring spruce dominance on these sites. Lastly, spruce dominates stands along
avalanche tracks and on erosional mountain slopes. The degree of stand dominance by spruce
appears to be positively correlated to the magnitude of the disturbance regime. However, if
soil disturbance is too severe or freguent, alder and salmonberry will dominate.

-
2]

Yellowcedar (Alaska-cedar) is a good indicator of stable, moderate to marginally productive sites
{Hennon 1891). Productivity on these sites is limited by shallow soils and/or poor soil drainage
conditions. Yellowcedar is not as shade tolerant as western hemlock, and is thus displaced by
it on more productive sites. Yellowcedar seedlings are rare in closed stands and relatively
common in open stands. However, cedar occurrence is often sporadic, due to disturbance
events, herbivory, seed sources, and interspecific competition. Cedar is a climax codominant
with wsastern hemlock on moderately productive sites where light conditions are apparently
adequate {(especially in canopy gaps) for cedar reproduction. Cedar tolerates poorly drained
soils, and thus may have high representation in mixed conifer sites.

Shore pine, a variety of lodgepole pine, occurs on colder or more poorly drained sites, such as
on peatland fringes. On northern and more interior portions of the Chatham Area, lodgepole
pine and subalpine fir may occur. Western redcedar occurs in limited amount in the
southernmaost part of the Area.
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The late seral forest overstory varies, from single to mixed species stands. For example, mixed
conifer stands are dominated by small- to medium-sized mountain and western hemliack and
vellowcedar. Shore pine and Sitka spruce may also occur in these stands. Mixed conifer
stands are open {(canopy cover < 60 percent) and relatively unproductive. Understory light
appears 1o be sufficient for establishment of the more shade-intolerant tree species.

Single species-dominated stands are generally closed and more productive than mixed species
stands. Competition for light is probably a major factor affecting seedling establishment and
survival in these stands {Alaback 1982). With 2 few exceptions, single species-dominated
stands occur on well drained sites. Exceptions include shore pine sites, where the
establishment of all other tree species is limited because of extremely wet. poorly drained seils,
and cold, well drained mountain hemlock stands near upper treeline.

The average height of forest stands evaluated for this classification varied from 2 low of around
25 feet (8 m) in the shore pine series to over 180 feet (55 m) in the Sitka spruce and western
hemlock series. Stands to 190 feet (58 mj) tall with an average stand diameter at breast height
of 58 inches (147 cm) were sampled in the Sitka spruce series.

Gross timber volume typically ranged from 7,000 to 80,000 board feet/acre (Scribner). Gross
volumes of sampled stands ranged from 2,400 and 189,000 board feet/acre. (Volume is
presented as gross rather than net since there is so much variability in calculation methods for
net volume.) Overstory canopy closure ranged from 10 to 95 percent and stand basal area
ranged from 20 to 390 square feet/acre. Figure 3 compares average tree height, diameter, and
gross volume for the six forest series.

The distribution and abundance of plants in the forest understory is highly variable. This
variation appears to be related to the heterogeneity of soils {e.g., soil drainage), the distribution
of large organic debris as a rooting substrate, the type and amount of natural disturbance, and
the amount of light reaching the forest floor. Added influences near upper treeline include
temperature, snowpack persisterice, and avaianching. -

The maximum number of understory vascular plant species found on the sample plots ranges
from 16 to 76. These totals may be affected by the number of plots completed in each plant
association; it is probable that a greater number of species would be found with increased
sampling, especially in the undersampled types. Nonetheless, the trend appears to be that the
largest number of species occurs in associations with open overstories on sites near the limits
of tree growth. For example, the high number of understory species {76) recorded in the
mountain hemiock/cassiope association is likely a result of the complex of poorly drained soils
in the cold subalpine zone. Similar levels of both vegetative and environmental diversity occur
at peatland (muskeg)/forest ecotones, such as the mixed conifer associations with 54 or more
understory species.

Understory shrub composition and height also vary with environmental conditions. The mixed
conifer/copperbush association shows the greatest shrub diversity (Table 4), with 18 species,
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while the Sitka spruce/Pacific reedgrass association shows the lowest with 2 species. The
average height of the shrub layer (Table 5} is typically between 2 to 5 feet. The height of
devil's club and Sitka alder understories may exceed € and 12 feet, respectively.

The forest understory may be dominated by & single species or by several species. Single
species understory dominants include blueberry, devil's club, skunk cabbage, Sitka alder,
Pacific reedgrass, and copperbush. Such understories are relatively homogenous, reflecting
fairly homogenous soils. Commeonly, however, the understory vegetation intergrades with two
or more of the above plants, reflecting & complex of soil and site conditions. Blueberry/skunk
cabbage, blueberry-devil's club/skunik cabbage, blueberry-devil's club, blueberry/aipine plants,
and blusberry/pestiand plants are some of the more common understories.

On the Area, blueberry, rusty menziesia, devil's club, and salmonberry ars the most widely
distributed shrubs. Five-leaf bramble, bunchberry, fern-leaf goldthread and heart-lsaved
twayblade are the most widely distributed forbs. Deer fern and ocak fern are the most common
ferns. Non-vascular plants such as mosses, lichens, and liverworts are extremely abundant on
the Chatham Area. The four most common understory species are described below. Other
understory dominants are discussed in the sections for plant associations in which they occur.

Blueberry (Vacciniurn ovelifolium and V. glaskaense) is the most widely distributed shrub in
northern Southeast Alaska, occurring as an understory dominant from sea level through the
subaipine zone. This shrub is shade tolerant and may achieve understory dominance in closed
late seral western hemiock stands as well as in open mixed conifer stands. Blueberry possesses
a broad ecological amplitude for soil and light resources. It dominates well drained, undisturbed
sites and poorly drained sites. On poorly drained sites, it appears to favor the better drained,
elevated rnicrosites originating from large organic debris or rock outcrops.

Biueberry does not compete well on alluvial soils where the organic horizon is frequentiy
disturbed by flooding. or on exposed mineral surfaces originating from erosion or avalanching.
There are also several dwarf blueberry species common in the understory, especially on poorly
drained and alpine sites.

Like blueberry, rusty menziesia is most abundant on stable sites. it appears to be less shade
tolerant than blueberry. For example, in & closed canopy, western hemlock-dominated
overstory with a blueberry/shield fern understory, rusty menziesia is only a minor understory
plant {13 percent mean cover) while biueberry is common (53 percent cover). However,
menziesia does not compete well in the shorter growing season found in the subalpine zone.

Menziesia is not a preferred deer forage (Haniey et al. 1989}. Under heavy foraging by deer on
blueberry in stands which have favorable light conditions, the abundance of menziesia appears 10
increase. Therefore, on gccasion, menziesia may serve as an indicator of an over-utilized deer range.
However, under extreme browse conditions, both species will be eliminated from the understory.

Devil’s club is most abundant on sites with oxygen-rich water moving near or on the surface and
exposed mineral soils. These conditions most often occur in riparian ecosystems, but may also
occur on lower mountain and footsiope positions where subsurface running water concentrates in
the rooting layer of the soil—for example, on concave slopes covered by an impermeable parent
material such as unfractured bedrock, compact till, or volcanic ash.

1-13



TABLE 4. Maximum Number of Speclee Found per Plant Assoclation, by Vegetative Stratum

Plant Assoclation Mumber of species by stratum TOTAL
Trees  Shrubs Forbs Ferne CGraminolds
WESTERN HEMLOCK/ -
Blueberry/ghleld fem 4 8 27 ] 5 53
Blueberry-devl's club 4 8 22 12 3 48
Devil's club 2 8 17 8 0 35
Devil's club-shallow solls 4 8 18 8 3 &%
Blueberry-menziesia 8 & 18 7 2 37
Blueberry 8 8 22 8 4 48
Blusberry /skunk cabbage 3 5 21 8 5 44
Devlt's club/skunk cabbage 3 8 17 7 o 33
WESTERN HEMLQGKFYELLQWCEDAR&/
Biueberryndav!!“s club 3 & 12 5 1] 24
Blusberry-menziest 4 5 21 8 2 40
Blueberry 5 8 24 10 4 81
Blueberry/skunk cabbage 4 ) 21 8 3 41
{MIXED CONIFER/ N
Blueberry 7 13 .25 7 10 é2
Copperbush 6 18 26 9 7 86
Bilueberry/deer cabbage 7 16 25 g 11 88
Blueberry/skunk cabbage § 18 34 8 8 71
Skunk cabbage-lady fern 5 7 30 8 8 54
SHORE PINE/
Crowberry 15 . 15 6 84
Sitka sedge . 4 i 2 22
MOUNTAIN HEMLOCK/
Blusberry 5 10 26 7 7 85
Blueberry/deer cabbage 5 10 25 5 7 52
Copperbush-cassiope 8 13 32 7 0 87
Cassiope ‘ 5 14 37 8 12 76
SITKA SPRUCE/
Red alder/salmonberry 4 ] 18 ] 3 38
Shika alder 3 7 20 8 9 a7
Devil's club/skunk cabbage 4 & 22 10 ] 48
Devil's ciub-saimonberry 3 6 13 5 0 27
Devil's club 2 8 29 e 4 82
Blueberry-devil's ciub 4 € ] 8 4] 41
Blueberry 4 4 11 5 o 24
Blueberry/skunk cabbage 2 5 14 4 1 26
Paclfic reedgrass 2 2 7 3 2 16
Jevil's club-upland 3 8 14 8 0 30
viountain hemlock/blueberry 4 8 15 7 2 38
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Undersiories dominated by devil's club appear {0 be more prevalent at the base of larger
mountain slopes where more upsiope water is likely 1o accumulats. Devil’s club is not typically
found growing in or above the subalpine zone. Devil's ciub is characteristic of a diffuse light,
high hurmidity environiment, and, as such, typically dies back in clearcuts. Devil's club appears
o ingicate soils with high nutrient availability, or loess-derived scils, such as those found along
sandy beaches and on islands at the mouth of the Stikine River.

Skunk cabbage is most abundant in soils that are wet for most of the growing season (Figure
4}, Such wet conditions oceur on small, poorly drained inclusions in otherwise well drained
affuvial sites near streams end on pouorly drained soils away from streams. Bkunk cabbage often
oceurs In wet microsites within better drained soils, such as root-throw pits. Howevar, skunk
cabbage does not compete well on the extremely wet, nutrient-poor soils found in pestiands
{rmuskeg). When it does occur in peatiands, # is usually rooted in better drained, higher nuirient
microsites along small streams. Also, skunk cabbage does not compete weall in cold subalpine
anvironments.




Figure 4. Skunk Cabbage Mean Cover vs. Drainage by Plant Association
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2
DISTURBANCE AND SUCCESSION

The most common forms of natural disturbance in Southeast Alaska are windthrow, mass
wasting, flooding, avalanches, insect infestation, herbivory, frost, and disease. Fires rarely
occur due to the cool, wet, marine climate. Relatively frequent, low magnitude natural
disturbances maintain the uneven-age structure of the late seral vegetation by creating canopy
gaps beneath which seedlings can establish. This type of disturbance usually does not remove
all the vegetation {understories remain relatively intact) and occurs at a single- or few-trees
scale (Pickett and White 1985).

Windthrow/windsnap is probably the most representative low-intensity natural disturbance in
Southeast Alaska (Harris 1889). Treefall gaps in the overstory increase light, growing space,
and nutrient resources, allowing existing tree seedlings, saplings, shrubs, and herbs to grow and
new ones to establish. Gaps vary in size, which partially determines species composition and
recruitment patterns. Larger gaps can be colonized by shade intolerant, fast-growing, species
such as Sitka spruce and aider, while smaller. gaps may favor more shade tolerant species such
as western hemiock. Small gaps may be usurped entirely by lateral growth of surrounding
trees. Stumps and windthrown logs often serve as preferred substrates for seedlings, providing
nutrients, flood protection, and drier microsites for germination and growth (Harmon 1986,
Harmon and Franklin 1988). These "nurse” logs and stumps eventually decompose, often
leaving trees with arching or stilted roots.

The rainforest is also subject to infreguent, high-intensity disturbance. Large scale, exogenous
disturbance may remove all or part of the vegetation, resulting in sarlier seral communities.
Stand level windthrow is usually associated with fall and winter storms (Ott 1993). High
rainfall and shallow root systems contribute to the susceptibility of Sitka spruce and western
hemlock. Blowdown is estimated to account for 27 percent of annual timber velume loss
{Harris and Farr 1974). Mass wasting {such as landslides) is prevalent on steep slopes,
especially when associated with poorly drained soils such as marine clay, volcanic ash, or
compact till parent material. Wildfire is more common in the southern Tongass National Forest
where extended, relatively dry periods may occur. Most of the fires in recorded history were
caused by human activity (Harris and Farr 1974). The earliest known fire stand is on South
Etolin Island and is 300 years old {(data on file in Stikine Area Supervisor's Office). Activities
such as logging and road building are also common high-intensity disturbance events, which
frequently result in even-aged stands.

The revegetation of most of Southeast Alaska has occurred during the past 10,000 vyears
following glacial retreat. Primary succession is still cccurring on the mainland and islands where
glaciers are presently retreating. This type of succession has been studied at Glacier Bay and
on other mainland sites {Cooper 1923, 1939; Lawrence 1951; Stephens et al. 1969) and is
currently being studied on uplifted landforms and glacial outwash in Yakutat (Shephard 1995,

in prep.).



Studies of primary succession can assist in understanding secondary succession, which occurs
following logging, road building, or other high-intensity disturbances. Secondary succession
has been studied from both silvicultural and wildlife ecological perspectives. A general
sequence describing secondary succession in Southeast Alaska, mainly for lower elevation,
moderate- to high-productivity sites, has been described by several researchers, including
Alaback {1982}, Deal et al. (1991), DeMeo (1991}, Harris {1974}, Harris and Farr {(1974],
Kessler (1982], and Schraeder (1992).

For 2 summary of wildlife and second growth management concerns and 2 bibliography, see
Brown et al. (1992).

The following successional seguence and related issues are drawn from the listed reports. They
apply to harvested or naturaily disturbed arsas where the overstory is completely or partially
removed and where all or some understory vegetation remains:

Following overstory removal, many tree seedlings respond to increased light and space
through increased height growth.  Seeds present on the forest floor germinate and
contribute to the typically dense regeneration. Usually, there is no iack of seeds for
hemlock and spruce, although cedar seeds may be-poorly dispersed. With the removal
of the canopy, soil temperature increases, in turn increasing soil microbiota activity,
resulting in relatively greater availability of nutrients for plant growth {absolute nutrient
availability depends on parent material, degree of soil development, etc.).

Shrubs and herbs also respond favorably to the increased light, space, and nutrients.
Thus, young clearcuts are typically high in understory species biomass, making them
valuable forage sites for deer, small mammals, bear, and other wiidlife. However, such
sites are not generally valuable winter forage sites due to loss of overstory snow
interception.

Typically, intense regeneration takes place during the first five years after disturbancs.
Conifers begin to overtop non-tree species by about 8 to 10 years following overstory
removal. By about 15 to 25 years, a dense, "doghair® stand results. At this time,
canopy closure limits light penetration to the understory, causing rapid decline of herbs
and shrubs (usually within 5 years). During this depauperate stage, the stand
understory becomes nearly non-existent, consisting mainly of mosses. Blueberry is
restricted to infrequent gaps in the canopy, and the occasional herbs are generally
parasitic or saprophytic.

PR

With canopy closure, the site has increased snow interception capability. However, the
lack of forage in the understory and the dense stocking render such stands of little value
to foraging wildlife. Not only are herbivores limited, but also limited are carnivores such
as marten, whose preferred prey species are less common given the depauperate
understory. This absence of understory is a major concern for wildlife biologists,
because, following harvest, many acres of the forest are being converted to this stage.

After canopy closure, tree growth may remain rapid for 30 to 50 years. Spruce trees often
outgrow hemiocks, leading to & two-storied canopy in stands with both species.
Competition for light results in the death of some young trees but has no affect on most
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shrubs and herbs.

After approximately 130 vears, the mature, even-aged forest begins to show understory
reintroduction as gverstory openings occur and the canopy stratifies vertically. After
250 years, depending on the site, the compaosition and structure of the stand is usuaily
late seral.

There are exceptions to this general sequence, due to site conditions, disturbance
history, and random siements. For example, with slight soil disturbance, hemlock is
favored, but with greater disturbance, spruce regeneration is favored, because spruce
germinates more readily than hamlock on mineral soil and grows more rapidly.

Similarly, lesser disturbance favors blueberry while greater disturbance favors
salmonberry and currant. Howsver, severe soil disturbance—for example, removal of
the duff layer—may result in sparss or no regeneration, or alder establishrment. Aldsr
can outgrow and thereby suppress conifer regeneration for 40 to 60 years. Alderis s
strong competitor on alluvial stream terrace sites, {e.g.. Tonowek and Tuxekan soils),
where salmonberry patches are often dense encugh to limit conifer establishment and
growth.

Another exception to the seguence, and a difficult area for conifer regensration, is
steep, unstable slopes where landslides occur, often with increased frequency following
harvest. Landslides that are severe enough to remove the soil mantle down to till or
bedrock force the site back to primary succession. if less severe, secondary succession
ocours —at what may be 2 slower rate than on unaltered sites. Lower portions of the
slide tend to revegetate relatively quickly, passing through an alder stage and
gstablishing to spruce.

Other exceptions are immature glacial cutwash and uplifted beach soils where conifer
regeneration can be limited, and moere abundant shrub and forb understories may persist.
Conversely, productive calcareous soils allow dense and rapid conifer regeneration,
resulting in an especially depauperate understory. Poorly drained, less productive sites
produce fewer young trees, resulting in greater shrub and herb biomass. Very poor sites
may not show a canopy closure phase. Stands on steeper slopes may develop more
abundant understories since more side light is available. North-facing aspects producs
microclimate conditions less conducive to tree growth, thereby allowing mare light for
understory development. Higher slevation sites tend to have fewer, more scattered
trees, again leaving more light and space for herb and shrub growth. In general, the
batter the tree-growing conditions are, the more quickly canopy closure is s’eauhed and
the faster light becomes limiting in understories.

Managers have several options for treating second growth stands to manipulate succession and
enhance timber productivity, wildiife benefits, and other stand attributes, such as structure and
composition. The most common option used in Scoutheast Alaska is precommercial
thinning —although pruning, burning, girdling, canopy gap creation, and mechanical disturbance
are aiso options. For more information on these options, their costs and benefits, seg Brown

{. {1992} and Russell et al. {1993}.
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There has been considerable debate on the climax vegetation stage in Southeast Alaska. Much
of the debate may be resclved by agreement on time scale and sites discussed. One point of
view suggests that on all but steep siopes, the physiographic climax is peatlands (muskeg}
because the year-round high precipitation, ceol temperatures, and resulting accumulation of
organic matter will deteriorate site drainage to the point that tree-size conifers will not grow
{i.e., paludification; Zach 1950; Lawrence 1958; Ugclini and Mann 1979). Anocther view is that
forested vegetation is the climax stage, and the peatiands are diminishing in extent. This is
based on soil profiles and peat sequences, which suggest that sites that are currently forested
once supported peatland vegetation. This hypothesis is supported by the occurrence of foresis
on flat to gently sloping sites that are weall drained (Dachnowski-Stokes 1941; Heusser 1880;
Stephens st al. 1989).

Second growth stand developed following windthrow, Tenakee Springs area



3
CLASSIFICATION AND MAPPING CONCEPTS

Classificstion Concepts

The response of forest vegetation structure, compaosition, and distribution to changes in the
environment may be obvious or subtle. The maritime climate and asbundant rainfall make
vegetation differences in Southeast Alaska less apparent than in drier climates. For example,
the influence of aspect is much less apparent on the Chatham Area than in contiguous United
States forests. Any classification is an abstraction representing an attempt to organize the
vegetation and environment into categories which appear naturai and are useful for
management.

This classification is hierarchical and aggregates smaller units into larger ones so that managers
can use the information at a variety of scales. This classification uses plant associations and
association variants—ecotypes (see below)—as the smallest units. These are aggregated in
series by overstory type: western hemlock series, Sitka spruce series, etc.

The classification presented in this guide was developed using the concepts, terminology, and
procedures commonly used by ecologists in the western United States. Plant association is
used here to mean the "climax” plant community vs. the habitat type, which is the site
occupied and identified by the plant association.

When developing a classification, the minimum area used by the investigator influences the
number and type of communities observed. Obviously, the absclute minimum size of the
associations described here is equal 1o our plot size {one-tenth acrel. However, in most cases
the stands sampled to develop this classification were greater than one acre (0.4 ha). We
recommend that one acre be used for the smaliest area considered for field identification
pUrposes. .

- 3
B

Generally the overstory is named for the dominant tree species. In many cases, however, two
or more species may dominate the overstory. For example, the separation between the western
hemlock and Sitka spruce series is the potential codominance of Sitka spruce and not the
absence of western hemlock. In the western hemlock-yellowcedar series, both names are
retained to avoid confusion between closely related types.

in two cases—one in the western hemlock series, and one in the Sitka spruce series—similar
plant associations occur under two significantly different sets of environmental conditions. In
these cases, a variant of the association was added to the classification. These ecotypes are
differentiated by the addition of a term to the association name denoting an environmental
condition, such as upland or shallow soils.



Figure 5. Ecological {Biogeographical) Provinces Used in TLMP {1991).
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Classification and Mapping

Vegetation classification and mapping are often undertaken at the same time and considered
t¢ be almost synonymous. However, classification is here used to describe the process of
arranging stands into abstract taxonomic groups (such as the series used in this guide} based
on similarities in species composition, structure, or environment. Mapping is an inventory
process, identifying where these types occur on the ground. Both classification and mapping
are necessary for ecosystem management. Various classification and mapping systems are in
use in Southeast Alaska, each with a different emphasis. These frameworks are briefly
discussed below to provide an orientation for readers.

Biogeoclimatic classification schemes have been used, for example, in British Columbia
{MacKinnon et al. 1892} and for the Ketchikan plant association guide (DeMeo et al. 1982},
This system delineates smaller units from larger ones based on environmental factors—primarily
climate, followed by soil and vegetation. In the DeMeo et al. system, units are not restricted
to a given geographic location {such as one island). Ceonsequently, plant associations have a
nearly one-to-one correlation to ecological zones.

Ecological provinces (also based on environmental factors, as well as on plants and animals) have
been used, for example, in Tongass land management planning documents {e.g. TLMP Revision,
Supplement to DEIS, 8/91). Within the temperate rainforest biome (Pacific Coast—California to
Alaska), and the spruce-hemlock-cedar region of that biome, twenty-one provinces have been
identified for Southeast Alaska (Fig. 5). Ten of these include Chatham Area lands: Yakutat
Forelands (province #1 on Fig. B); Yakutat/Glacier Bay Upland (2); East Chichagof Island {3); West
Chichagof Island {4); East Baranof Island {5); West Baranof island (6}; Admiralty Island (7); Lynn
Canal (8); Northern Coast Range (9); and the lcefields Provinces {21). These provinces are
physiographic; hence there is not a one-to-one correlation between plant associations and
provinces. Rather, a given association may occur in seversl of the provinces. For example, in this
classification several plant associations occur in all the above provinces.

The recent ECOMAP project (National Hierarchical Framework of Ecological Units, USDA FS
1993) also uses biotic and environmental characteristic-based ecological provinces to
hierarchically map national forest lands. Under this scheme, as yet in draft stages (10/984},
Alaska is first divided into two domains: Polar and Humid Temperate. The Tongass National
Forest falls entirely within the latter domain. Within this domain, one division has been
identified: Marine. This division, in turn, is split into two provinces and five sections. Of
these, the Yakutat Ranger District lies within the Chugach-St. Elias Mountains and Northern
Gulf Forelands Sections, and the rest of the Chatham Area is divided among the Chugach-St.
Elias Mountains, Boundary Range, and Alexander Archipelago Sections. Further divisions
{subsection and below) are yet to be determined. These divisions are also physiographic; hence
plant associations do not have a one-to-one correlation to ECOMAP units. Figure 6 shows the .
ECOMAP sections for Southeast Alaska.
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Within the ECOMAP project, smaller units {lower levels of the hierarchy) are to be determined
from the bottom up {(USDA FS 1983). One possibility for the lower level units is to use the
Chatham Area's existing Integrated Resource Inventory (IR} map units or a grouping of map
units. For several years, this system has been developed by Forest Service resource specialists
to integrate landform, soils, vegetation, slope, and geology characteristics into discrete map
units. The units themselves have been referred toc as "common fand units {CLU),™ "ecological
land units (ELU),™ "terrestrial ecological units (TEW),” and various other names. For simplicity,
the more general term, "map unit,” will be used here.

The IRl was designed to provide a uniform and consistent system for mapping ressurces for
management. Field data and aerial photograph interpretations were analyzed to develop a set
of map units, each with a description of typical landscape position and slope; soils classification
and characteristics; plant association or community classification; percentage compaosition of
soils and vegetation types; and inclusions. These map units mav be grouped by landform
associstion into alpine types, mountainsiope types, hillslope types, valley bottom types, plains
and plateaus types, coastal types, and volcanic types. For more information, refer to the
Integrated Resource Inventory Handbook (USDA FS Chatham Area 1990).

A classification and mapping framework that focuses on vegetation is the Alaska Vegetation
Classification by Viereck et al. {(1892). It has been tentatively adopted by the Region for
existing vegetation resource inventory. The next forest inventory may use this framework for
mapping existing vegetation—if it proves useful in pilot projects at Crab Bay, Southeast
Chichagof island, and King George, Etolin Island (Stikine Area, USDA FS Region 10 Existing
Vegetation Resource Inventory Project 1993). The Viereck et al. classification is not tied to a
geographic location within the state.

The Viereck et al. scheme first divides vegetation into three broad formations: Forest, Scrub,
and Herbaceous. All plant associations described in this guide fall in the Forest formation.
Within this formation (labelled Level 1), there are three divisions: Needieleaf (conifer),
Broadieaf, and Mixed Forest. All plant associations in this guide fall within the Needleleaf
Forest. Within the Needleleaf Forest, there are three divisions based on a canopy cover
gradient: Closed and Open Needleleaf Forest and Needieleaf Woodiand, with 60 to 100
percent, 25 to 60 percent, and 10 to 25 percent canopy cover, respectively (< 10 percent
cover is not considered forested). Figure 7 shows where the plant associations discussed in
this guide fit in the Viereck et al. scheme.

With the few exceptions shown, the western hemlock, western hemiack-veliowcedar, and
spruce associations fall within the closed forest, the mixed conifer and mountain hemlock
associations in the open forest, and the shore pine associations in the woodland.

it is important to note that the Viereck et al. classification is designed for a mix of existing and
potential vegetation. By contrast, the Chatham Area guide is for forested plant associations
{potential vegetation), and was developed from sampling in late seral communities.



Figure 7. Hierarchy for Forest Associations using Alagka Vegetation Classification®
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Depending on resource goals, each of these classification and mapping framaworks addresses
a different piece of the landscape puzzle and has different management utility. An additional
perspective may be gained by correlating plant associations with general landscape
lncation—such diagrams are shown at the start of each series chapter (chapters 7 1o 12} in this
guide. These diagrams may be merged into the oversimpiified overall diagram below (Fig. 8).

The order of the series chapters relates generally to Figure 8§ from drier to wetter, then highar
elevation, then disturbance-driven—western hemilock, hemlock-yvellowcedar, mixed conifer,
shore pine, mountain hemlock, and Sitka spruce series. Within each chapter, the associations
are ordered approximately along the dominant gradient for the series: increasing moisture for
the western hemlock, hemlock-cedar, mixed conifer, and shore pine series; increasing elevation
for the mountain hemlock series; and decreasing disturbance for the spruce series.

Spine

it . Hemiock ™., Cold, upper min slopes

TR T Stesp min slopes
w. Hemlock PRI P P
3 f“
C gi &“g Lower gradient hilimin slopes
- WH-Y-Cedar

HEOHWBQ gentle lowlands

Hipa;
o g LOwlands,
~"_shore Ping., peatids.

Figure 8. Generalized Landscape Positions for Forest Series.
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4
MANAGEMENT IMPLICATIONS

On the Chatham area, there are 2 number of ecosystermn management issues that involve plant
associations. This section briefly discusses those issues and is partially drawn from DeMeo et
al. {1982). Related data is included in Appendix 4.

Harvest Unit Planning

Stand structure and species composition data are provided for each plant association and are
summarized in Tables § and 7. These data may be used with information on sensitivity of soils
to disturbance, slope classes, soil drainage, and landforms (given in association descriptions)
to plan harvest units.

While clearcutting is the most common harvest method on the Chatham Area, concerns with
clearcutting include the following:

1) Clearcutting is @utssde the range of hastonc disturbance patterns and processes.
Consequences may include loss of bnodsverssty When implementing ecosystem
management, aiternatives that consider natural disturbance processes may be more
appropriate.

2} With clearcutting, it is difficult to achieve consistent yellowcedar regeneration,
especially where deer populations are high. While cedar silviculture is incompletely
understood, there is some evidence that partial cutting may be more effective for
perpetuating cedar stands {see Chapter 8).

3) During clearcutting, snags and potential snags are removed. However, availability
of snags, especially the softer and more easily excavated spruce and hemilock, is critical
for survival of cavity-nesting birds and mammals {Davis et al. 1983; Bull et al. 1990).
Retention of snags creates safety concerns, but provides long-term nutrient sources,
large woody debris for conifer regeneration, and habitat for cavity nesters, insects, and
fungi. Some units can be designed to retain snags in tree "islands” (clusters of trees
within the harvest unit), in corridors, on unit edges, and in other relatively windfirm
locations to perpetuate ecosystem atfributes. See Reserve Tree Guidelines {Reserve
Tree Guideline Committee 1992) for more information on snag and green tree retention
options.

4} After clearcutting, voung growth stands typically have reduced species and
structural diversity (Alaback 1982). As discussed in Chapter 2, second growth stands
pass through an extended depauperate stage with little understory forage for wildlife.
Lack of structural diversity is also associated with reduced songbird populations.



Tabie 6. Combined Specles Forest Structural Data by Plant Assoclation

“*Too few sampling sies 1o caloulate siaiistics
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. {Plant Assoclstion Tree Height Diameter (DBH) Basal Area Gross Yolume
fean ! 8= fhean ¢ SD Shean 8D BRean 8D
) (m) | @) (m) | on) (em)) On) (em)| (sq.fiiac) (mbn)
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Bluebsry/skunk cabbage 87 27 i 21 6| 1®8 48, 8 23] a0 100 | 465 248
[MIXED CONIFER/ T - v
Biuebarry 64 20!.14 4 17 431 8 5] 194 g7 193 118
Copperbush 5 71 18 B8 | 1B 41y 7 18] 212 198 | 122 98
Biusbery,/desr cabbage 4 1) 13 4| 14 3Bl .5 3] 88 ) 5.8 83
Blusberry/skunk cabbage 8 21! 18 5| 19 48 !12 30| 23 100 24.5 187
Skunk cabbage-lady fern 70 211 98 4 ' 18 461 9§ 23 212 71 249 153
SHORE PINE! i [
Crowberry 4 1B8{ 8 2|13 33! 3 8 75 a5 49 27
Sitka sedge™ . ; g
MOUNTAIN HEMLOCK/ g o
Blusberry 73 22, 14 4| 1® 48, 8 158 3or w2 | 3BC 123
Blueberry/deer cabbage 8 15 14 4 8 4! 5 13| 233 82 4% 106
Copperbush-cassiope 53 1819 €| 1 411 2 & 112 83 8.8 85
| Cassiope 41 12 12 4 1 8 41, 5 i3] 15 88 8.9 7.0
ISITKA SPRUCE/ H
Red aider/saimonbe i ] 730 )
Sitka aider 82 48 ¢ O ©0 | 4 1061 O © | 240 0 81.8 )
Devil's club/skunk cabbage 125 38; 1® 831 . 7 8 320 91 710 295
Devil's elub-saimonbemy 16 88 ) 257 8 [ 31 78, 8 .20 320 8 | 707 101
Devil's club 16 411 2 B | 41 041 13 38| 305 o7 §7.8 373
Biueberry-devil's ciub 13 424 177 5 | | 7B, B 41 ] 202 57 804 304
Blusberry 148 45 ) 24 7] s e ! 5 i3] 30 132 | 1940 57
Blusberry/skunk cabbage &2 28!3 10|22 s! 2 5| 227 83 371 151
Pacific resdgrase®™ 3 3 126.4 438
Devil's club-upland . 197 42! 5 2] 6 104} 15 3] 340 98 | 983 364
Mountain hemlock/blueberry | 104 32 ! 27 g | 24 @1 ! 12 30 | 300 123 | 558 260
*SD = glandard deviation )




Tabie 7. Forest Structursl Characteristics by Series

Forest Series Tree Height Diameter (DBH) Gross Volume
Mean | sD Mean ! 8D Mean 8D
@) (m)i &) (m)}| n) (cm)i (in) (cm) (mbf)
WESTERN HEMLOCK ;
Sitka Spruce 106 32! 19 6] 2 67! 5 13| 128 75
Western Hemiock 94 29 18 & | 22 588 4 11 78 49
Yellow-Cedar 94 209 27 8 7 21 B4, 8 18 70 37
Mountain Hemiock 94 20% 27 8 | 23 89t & 16 ] 83 81
WESTERN HEMLOCK-YELLOWCEDAR i
Sitka Spruce 94 20 %7 5 1 29 53, 4 10| &5 28
Western Hemlock 73 221 18 5 | 17 42, 3 8 36 14
Yellow-Cedar 81 251 4 1 19 481 2 4 40 &
Mountain Hemlock 8 28 ,; 198 & | 18 48 ,; & 18 | B2 12
Shore Pine 6 14! 5 2 | 15 3!l 8 18] 10 g
MIXED CONIFER g g
Sitka Spruce 67 211 10 3 18 461 5 13| 38 27
Western Hemiock 49 15) 13 4] 13 34; 2 6] 19 11
Yellow-Cedar 58 18! ¢ 3| 18 39 1 3 ¢ 24 8
Mountain Hemiock 55 17 1 11 3 15 371 3 7 18 8
Shore Pine 63 18, ** 13 33, 10
SHORE PINE SERIES ; H
Sitka Spruce 50 151 : 4 36! 8
Western Hemlock 22 9 13 4 10 26 3 8 12
Yellow-Cedar 34 16, 12 31| 5
Mountain Hemiock 35 i1 § i1 27 g 8
Shore Pine 46 141 § 2 L 31 8 15| 10 2
MOUNTAIN HEMLOCK 5 i
Sitka Spruce 71 22 12 4 | 21 8. 3 7] 50 35
Western Hemlock 61 193 20 8 | 16 40 4 11 24 25
Yellow-Cedar 63 19 ; 18 5 16 41 ¢ 3 7 20 11
Mountaln Hemlock 48 15! 15 5 | 18 P2 5 19 8
SITKA SPRUCE | ! ‘
Sitka Spruce 118 36 1 21 701 3 7 5 13} 181 o1
Western Hemlock 93 26 14 4 | 21 B2, 3 8 | @7 29
Yellow-Cedar 50 15 | 25 64 | 122
Mountain Hemiock 73 22 + 11 3 19 47 1 1 Z 31 14

*SD = standard deviation
“*Blanks Indicate no standard deviation shown due to limited sample size
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5} Extensive clearcutting can also fragment wildiife habitat, and, in extreame cases,
could isolate populations and endanger species viability. Placement of tree islands and

corridors can ameliorate this problem. Another aspect of fragmentation is the loss of

late seral interior stand conditions, not only in the clearcut unit, but potentially in

adjoining stands. Interior forest conditions are required for survival of some species, and

a minimum patch size is necessary to maintain these conditions.

Alternatives to clesrcutting considered in Southeast Alaska include: selection harvest by shovel
varding on gentle slopes; leaving clusters and corridors of trees on midslopes where cable
logging systems and windthrow concerns prohibit leaving single trees; and helicopter logging
on steep or high elevation slopes when economically feasible (usually if units have a high spruce
or cedar component).

Silviculturs

Conifer regeneration information is provided for most plant associations and is summarized in
Table 8. Regeneration concerns include brush competition, impacts of voles on spruce
seedlings, and seedling microsite needs. Silvicultural “prescriptions” may be developed from
comparisons among existing vegetation maps and plant association maps—such as those from
the Integrated Resource Inventory (IRI).

Solf and Water

Soil erosion is particularly prevalent on steep slopes and on volcanic ash underlain by compact
till, which is common on Sitka Ranger District. Slopes and mass wasting concerns are
discussed in the plant association sections. The Region 10 Soil and Water Conservation
Handbook (FSH 2509.22) provides direction for use of best management practices (BMPs) to
control and mitigate soil disturbance and to protect water guality during and after logging or
road building.

The Chatham Area IRl Handbook {1890) also provides interpretations on mass movement
hazards per map unit, which includes up to three plant associations. Maps showing mass
movement high-hazard areas can be generated from the Chatham Area geographic information
system {GIS].

Windthrow

Windthrow along harvest unit edges, particularly in riparian areas, can be a major problem.
Individual tree blowdown is common throughout the year (see Chapter 2), but stand-level
blowdown is usually associated with storms. Thus the storm wind direction (usually southeast)
should be considered in windthrow analyses. However, local topography greatly affects
windthrow potential. Portions of northwest Baranof and northeast Chichagof Islands have been
mapped for wind direction based on tree crown shape (flagging) and blowdown evidence under
a cooperative project with Robert Ott of the Forest Sciences Laboratory in Juneau (Ott 1993).
Where possible, windthrow potential is discussed in the plant association sections.



Table 8. Estimated Regenaration Polential of Plant Assoclations

IPlant Assoclation Regeneration % Solls Poorly Distwbance Spacial
Potential® Drained, Very indicalor Conslderations
Poorty Shrubg®®
Drained {% Cover})

WESTERN HEMLOCK/
Blusberry/shisid ferm good ] 19
Blueberry-devil's club good 2 X ] flooding
Devil's club fair g 80 flsoging
Devil's club-shaliow aoils good 13 40 fleoding
Blusberry-menziesia good 18 4
Blusberry good i6 7
Blueberry/skunk cabbags poor-falr &2 &9 sonding, sseps
Devil's club/skunk cabbage poor 73 &7 ponding, s88ps
WESTERN HEMLOCK-VELLOWCEDARY
Blusberry-devil's club good ) 28 flooding, cedar browsing
Blueberry-menziesia good 18 3 sedar browsing
Blueberry good 10 5 cadar browsing
Blueberry/skunk cabbage poor-fair 85 4 ponding, seeps, cedar browsing
MIXED COMIFER/
Blueberry falr-poor 27 i2 shrub competition, ponding, seeps
Coppserbush poor 38 8 ponding, seeps, colder temps.
Blusberry/deer cabbage poor 70 2 ponding, seeps
Blueberry/skunk cabbage poor-fair &g 10 ponding, seeps
Skunk cabbage-lady fern poor 92 20 ponding, sesps
SHORE PINE/
Crowberry poor a3 G wetlands
Sitka sedge Door 100 o wetlands
MOUNTAIN HEMLOCK/
Blusberry ooorfair g 12 high slgvation, frost
Blueberry/deer cabbags poor-fair 21 2 high elev., frost and snow impacis
Copperbush-gcassiope poor i4 8 high slsv,, avalanche, snowpack
Cassiope poor 33 8 high slevation, avalanche
SITKA SPRUCE/
Red alder/saimonberry BOOF 25 97 floods, shrub competition
Sitka alder poor 0 22 floods, shrub competition
Devil's elub fskunk cabbsage poor-fair &0 81 286p8, voles
Devil's club-salmonberry fair 20 75 floods, shrub competition
Devil's club fair 0 &7 floods, shrub competition
Blueherry-devil's club falr-good 0 81 floods
Blusberry good 9 2] voles
Blueberry/skunk cabbsage fair 80 3 s9eps
Pacific resdgrass fair-good ] g saltspray, deer
Devil's club-upland fair 0 30 slumps, shallow soils
Mountain hemlock/blueberry poor 0 i3 high elevation, snow impacis

*Based on combination of site sifects inhibiting conifer regeneration.

**Davil's club, currant, salmonbsrry
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Wildlife

Wildlife biologists and ecologists frequently need to predict wildiife habitat guality, location, and
usage, particularly with regard to planned harvest areas and threatened and endangered or
subsistence species. Most field data and much of the wildlife research to date has focused on
Sitka black-tailed deer. Therefore, information is provided by plant association to show
availability of forage (mainly blueberry and herbs for deer; Hanley et al. 1989) and snow
interception capability {see Tabls 8).

Sitka black-tailed deer distribution in Southeast Alaska appears to be limited by winter thermal
cover and forage availability (Wallmo and Schoen 1979; Hanley and McKendrick 1985; Schoen
et al. 1988; Suring et al. 1992). Thus productive timber stands that intercept much of the
snow, maintaining a relatively clear forest floor with available shrubs and herbs (Bunnell and
Jones 1984), are vaiuable winter deer range. However, proximity to saltwater may be a more
important factor in deer range (Hanley et al. 1989).

Where possible, information on other species’ use of plant associations is also provided, such
as for bald eagles and brown bears.

Wetlands

Federal reguiations, such as Section 404 of the Clean Water Act and the "Swampbuster”
provision of the Food Security Act, require special documentation and permitting for work in
jurisdictional wetlands. The U.S. Army Corps of Engineers developed a standardized method for
identification and delineation of wetlands. To be classed as a wetland, an area must possess
hydrophytic vegetation, hydric soils, and wetland hydrology (U.S. Army Corps of Engineers 1987).

The hydrophytic vegetation criterion is based on the frequency with which vascular plant
species are found in wetlands. A national list has been developed showing plant indicator status
as obligate wetland species {(OBL; >99 percent probability of occurrence in wetlands),
facultative wetland species (FACW; 67 to 99 percent probability), facultative species {(FAC; 34
to 86 percent probability), facultative upland species (FACU; 67 to 99 percent probability of
occurrence in non-wetlands), and obligate upland species {(UPL; 99 percent probability of non-
wetland cccurrence). For an area to meet the hydrophytic vegetation criterion, 50 percent or
more of the dominant vegetation in all strata must by classed as OBL, FACW, or FAC.

The hydric soil criterion is based on saturation, ponding, or flooding occurring long encugh
during the growing season that anaerobic conditions develop in the upper soil. The National
Technical Committee for Hydric Soils (1987} has developed criteria to identify hydric soils as
well as a national list of hydric soils. Soil morphological characteristics such as mottling and
gleying are used to identify soil saturation depth and duration. The wetland hydrology criterion
is based on saturation for a significant period during the growing season. Saturation is
determined using depth to the water table, soil drainage characteristics, water marks, drift lines,
wetland drainage patterns, morphological plant adaptations, other field observations, and
historical records.

Subsequent to the Corps of Engineers manual, an interagency committee—that included the
Corps, the Environmental Protection Agency, the Fish and Wildlife Service, and the Soil
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TABLE 9. Relative Forage Abundance and Snow interception Capabiiity by Plant Association

4-7

Plant Association Cover/Consiancy of important Forage Species Overstory
Blueberry Sk. Cabbage Bunchberry S5-I, Bramble | Cover (%)
WESTERN HEMLOCK/
Blueberry/shield fern 53/100 2/11 8/97 10/88 72
Blueberry-devil's club 25/100 3/17 7/96 7/98 70
Devit's club 8/83 i/8 6/67 8/78 85
Devil's club-shaliow solls 25/100 2/22 /100 12/100 82
Blueberry-menziesia 81/100 1/43 14/100 8/100 81
Blueberry 55/100 2/38 9/97 10/98 84
Blusberry/skunk cabbage 42/100 287100 8/100 8/100 88
Devil's club/skunk cabbage 31/100 29/100 6/100 16/100 56
WESTERN HEMLOCK-YELLOWCEDAR/
Blueberry-devil's club 517100 3/50 154100 15/100 &8
Blusberry-menziesia 68/100 1/34 8/100 5/07 86
Blueberry 58/100 2/40 7/98 7/100 62
Blueberry/skunk cabbage 50/100 26/100 7/100 11/100 61
MIXED CONIFER/
Blueberry 69/100 2/55 9/100 8/100 42
Copperbush 54/100 25/100 10/100 10/100 32
Blusberry/deer cabbage 53/100 6/81 15/81 4/90 29
Blueberry /skunk cabbage 54/100 25/100 10/100 10/100 48
Skunk cabbage-lady fern 36/100 44 /100 8/100 6/92 44
SHORE PINE/
Crowberry 35/86 2/57 15/43 5/57 22
Sitka sﬂ_@fge 83/100 15/100 e 15/100 30
MOUNTAIN HEMLOCK/
Blueberry 54/100 2/13 4/74 10/98 48
Blusberry/deer cabbage 81/100 2/44 2/69 8/94 39
Copperbush-cassiope 28/93 7/21 6/100 4/86 28
Cassiope 32/100 2/38 17/57 8/90 26
SITKA SPRUCE/
Red alder/salmonberry 7/78 2/50. 1/50 1/75 43
Sitka alder 11/100 3/75 8/50 6/75 45
Devil's club/skunk cabbage 13/100 34/100 £/94 4/100 64
Devil's club-salmonberry 15/100 1740 3/100 i2/80 51
Devil's club 28/85 2/30 3/65 8/85 89
Blueberry-devil's club 36/100 2/24 9/88 12/100 63
Blueberry 39/100 1/25 10/100 8/100 79
Blueberry/skunk cabbage 44/100 39/100 12/100 18/100 60
Pacific reedgrass 1/100 e 15/50 o 83
Devil's club-upland 10/100 — 8/67 6/100 65
Mountain hemiock/blueberry 44 /100 2/158 3/100 8/100 53
-— = not present




Conservation Service—integrated methods and prepared a new manual with similar
methodology for delineation of jurisdictional wetlands {Federal Interagency Committee for
Wetland Delineation 1988). Due to various legisiative actions, the 1887 method is still the
method in use. Correct use of the criteria requires training and experience. See the Corps
{1987) or the Interagency {1988} manuals for more information. Federal certification
programs are available; consuit the Regional Soil Scientist for more information.

Much of Southeast Alaska appears to be wetland, given the abundant moisture. Howaever,
some soils, such as alluvial spruce sites, are wet year-round but not saturated. In these
cases, the required wetland criteria are not met. In order to address the Regional situation,
a wetlands classification was developed by DeMec et al. {(1989). Using the Corps of
Engineers methodology, wetland indices were developed for the forested plant associations.
Table 10 shows the wetland plant associations identified by DeMeo et al. Similarly.
wetland and non-wetland designations were devsloped for map units on the GIS {(see
Chatham Area GIS or IRl handbook].

The National Wetlands Inventory (U.S. Fish and Wildlife Service 1988} is currently mapping
ali of Alaska according to its national system {using Cowardin et al. 1978). Field work and
mapping has been conducted in parts of Southeast Alaska, and maps are available for these
areas. All of the state is due to be completed by 18985. The National Wetlands Inventory
and the Region's GIS mapping may not be adequate to address wetland resource concerns
at the project level. Therefore, field verification is usually needed, particularly since non-
wetland associations may occur in close conjunction with wetland associations.

Other wetland classification systems are available, for example: A Hydrogeomorphic
Classification for Wetlands (US Army Corps of Engineers 1983); Hydrogeologic
Classification of Wetlands in Glaciated Regions {(Holiands 1987); and the Canadian Wetland
Classification System (National Wetiands Working Group 1987). The Channel Type User
Guide (Paustian et al. 1992} is a related document, providing information on riparian areas,
mainly in terms of channel morphology, hydrologic characteristics and aquatic habitat
capability, but also on riparian vegetation and management implications. Plant associations
typically occurring near the various channel types are listed. Readers are referred to that
document for more information on riparian vegetation, a topic not well addressed in this
manual. ' :
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Table 10. Wetland Plant Associstions

Plent Assoclation Wetland Stetus®
Western hemlock/devil's club/skunk cabbage Wetland
Western hemiock-vellowcedar/blueberry/skunk cabbage Borderline

Mixed conifer/blueberry/deer cabbags Wetland

Mixed conifer/blueberry/skunk cabbage Wetland

Mixed conifer/skunk cabbage-lady fern Wetland

Shore pine/crowberry Wetland

Shore pine/Sitka s&dg& Wetland

* i not listed, an association is not wetland.

Recreation and Subsistence

With increasing use of Southeast Alaska public lands for recreation and subsistence {hiking,
hunting, kayaking, camping, berry picking, wildiife watching, all-terrain vehicle use, stc.),
conflicts among resource users are inevitable. Where possible, information is given in gach
plant assocliation section on recreation and subsistence use. The ability of plant associations
to withstand repeated foot traffic without site deterioration is addressed in Table 11.

Photo credit: S. Klinger



Table 11. Estimaied Trafficability” of Plant Associations, Based on Soilg®*

Plant Association % of Assoclation in Each Trafficability Class
Low WModerate High
WESTERM HEMLOCK/
Biusberry/shield fom 3 g g7
Blusberry-devl's club 2 7 21
Devi's club 16 B4
Devil's club-shallow solls i3 27 &6
Slueberry-menziesia 15 K BE
Blueberry iG 4G 50
Blueberry/skunk cabbage B2 34 3
Devit's club/skunk cabbage 73 18 8
WESTERN HEMLOCK-YELLOWCEDAR/
Blusberry-devils ciub 50 8¢
Blueberry-menziesia 18 35 48
Blueberry i0 57 a3
Blueberry/skunk cabbage 68 28 5]
MIXED CONIFER/
Blusberry 27 40 33
Copperbush 38 52 10
Blueberry/desr cabbage 70 25 8
Blueberry/skunk cabbage 88 8 3
Skunk cabbage-lady fern G2 7
SHORE PINE/
Crowberry 83 17
Sitka sedge 106
MOUNTAIN HEMLOCK/
Blueberry B 19 73
Blueberry/deer cabbage 21 20 50
Copperbush-cassiope 14 38 50
Cassiope a3 24 43
SITKA SPRUCE/
Red alder/salmonberry 25 25 50
Sitka alder 100
Devil's club/skunk cabbage 80 13 27
Devi's club-salmonberry 20 80
Devil's club 11 89
Blueherry-devil's club 13 88
Blugherry 100
Blueberry/skunk cabbage 80 20
Pacific reedgrass 100
Devil's club-upland 100
Mountain hemlock/blueberry 8 92

*Trafficability : the ability of soll to withstand repeated use by foot traffic without site deterioration.
High = best regisiance to damages; low = leas! resistance.

**Solls were grouped for trafficabliity as follows: well and moderately well drained as high;
somewhat poorly as moderate; poorly and very pootly as low. Parent material was not considered
axcept for organics.
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5
METHODS

Field Procedures

Intensive field sampling supporting this classification was conductad from June 1o Septembe
during 1981-84. Sampling was conducted across the Chatham Area, primarily in watershed
designated for muitiple resource management (USDA FS 1979; see Fig. 1}. Detailed statistics
analysis was completed in 1989 (Martin 1989). Field verification and refinement occurre
following the draft publication in 1985 (Martin et al. 1985} and has continued to the present

Sarmple stands were iocated by a tweo to three person team consisting of an ecologist, botanist
and/or biclogist and 2z soil scientist using color aerial photographs {1:15,540) and fiel
exploration. In total, 1,103 forest stands were sampled. Stands were distributed throughou
the landscape in order to represent a large range of late seral forest vegetation an
environmental conditions.

In general, stands were selected only if the overstory and understory vegetation an
environmental conditions appeared to be homogeneous. Attempts were made to sample onl
stands which had the general characteristics of late seral vegetation. In addition, edge effects
ecotones, windthrow and sites exhibiting atypical vegetation patterns were avoided
Consequently, the plant association descriptions provided here do not show the full range ¢
vegetation conditions found on the Chatham Area, but rather show more typical conditions.

Vegetative sampling was conducted on temporary 0.10 acre {375 m?) circular plots (Pfister e
al. 1877a}). (Note that current vegetation sampling procedures {(Martin and Borchers 1889) us
an approximately 0.13 acre [500 m? piot] or 42 foot [13 ml radius plot. Other techniques als
described here are no longer in use}. Each plot was marked with flagging at center and plo
radius in four perpendicular locations. The relative abundance of all vascular plant species wa
estimated by assigning one of seven canopy cover classes to each species within the plot
Trace (T) = Oto 1 percent; 1 = 1 to & percent; 2 = 5 to 25 percent; 3 = 25 to 50 percent
4 = B0 to 75 percent: & = 75 to 95 percent; & = 95 to 100 percent. Dominant species ar
those which cover a significant portion of understory or overstory. .

Tree species canopy cover was estimated for three size classes within the plot: >4 in. {10 cm
DBH (diameter at breast height, 4.5 feet [1.37 m] above the ground); < 4 in. DBH and > 3 ft
{1 m) tall; < 3 ft. tall. Total tree canopy cover (includes all trees > 4 in. DBH)} was determine:
by estimating the percent canopy cover in B percent increments in each of the four quarters o
the plot and averaging the four values to the nearest 5 percent.

Average height of the dominant mature blueberry {Vaccinium cvalifoliuvm or V. alaskaense
shrubs within each plot was estimated to the nearest 0.5 ft (15 cm). The average height o
all other shrub species was estimated for stands sampled in 1983 (see Table 5). Shrub cove
was divided into tall and low shrub strata. This was a taxonomic division, not an actual heigh
breakdown: cover of those species that usually occur in a taller form was included in the ta
shrub stratum, and cover of those species with a low habit was included in the low shrul
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stratum. Thus blueberry, devil's club, menziesia, salmonberry, highbush cranberry, and
slderberry are "tall shrubs”, while crowberry, bog laursel, bog blueberry, and mountain cranberry
are "low shrubs”.

A variable tree plot (Dillworth 1980} was located in the center of the plot for the stands
sampled in 1982-83. A 40 basal area factor (BAF) wedge prismn was used on most stands. A
20 BAF prism or angle gauge was used to increase to at least five the number of sample trees
in less productive stands. The DBH by species for all sample trees was measured to the nearest
inch (2.5 cm). Trees less than 5 inches (10 cm) DBH were not counted. The total height of
a representative sample tree was measured using a measuring tape and clinometer. Height of
the remaining sample trees was estimated to the nearest 5 feet (1.5 m} using the measured tree
as a standard. These data are summarized in the plant association descriptions. More
information is shown in Chapter 4 and Appendix 3.

Relative use of blueberry by deer was estimated into one of four categories at each plot: no
use, light, moderate, or high. Use was considered light if less than 20 percent of the twigs
were browsed; moderate if 20 to 60 percent of the twigs were browsed; high if more than 60
percent of the twigs were browsed. Trends in deer use of vegetation types are listed in plant
association sections. Stands with high deer use were not included in the plant association
analysis because on these sites the deer had heavily impacted the flora~in hindsight, these
stands should not have been excluded {(Martin 1980).

All plants were identified to species when possible. When species identification was not
possible, plants were identified to genus. Voucher specimens were deposited in the USDA
Forest Service herbarium in Sitka, Alaska. Due to the difficulty of differentiating between
Vaccinium alaskaense and V. ovalifolium throughout the growing season, the two were only
identified to genus. Taxonomic nomenclature follows Muiller (1982} which is based on Hulten
{1968}, Welsh {1974}, and Hitchcock and Cronguist (1978).

Percent slope was measured with a clinometer at each sample site. Aspect was measured to
the nearest 5 degrees using a compass. Elevation was measured using a pocket altimeter. The
landform for each site was determined using mapped landform types. These environmental
data are summarized in Chapter 4 and for each association (see also Appendix 4}.

A soil profile description (USDA SCS, Soil Survey Staff, 1975) was completed at most of the
sample sites. The maximum depth of the soil profile was 100 cm {39 in.] for mineral soil and
120 cm (47 in.} for organic soils. (Note that soils data is given first in metric units rather than
English: this is due 1o the current practice in the Alaska Region of using centimeters for soil
depths and English units for vegetation measurements.) The profile was located in what
appeared to be a typical site within the sample piot. Often more than one dominant soil type
occurred within the sample plot. When this happened, the associated soil was noted but not
fully described. The soil within each plot was classified to the family level. The foliowing were
also recorded: soil drainage class (well drained, moderately well drained, somewhat poorly
drained, poorly drained, very poorly drained); depth of organic matter; depth and type of
restricting layer; rooting depth; and parent material. These data are summarized in the plant
association descriptions with more information given in Appendix 4.

Data cards used for field waork supporting this classification are shown in Appendix 6.
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Data Analysis

An initial list of potential plant associations was developed, basad solely on fisld observations. This
list was revised following the 1981 field season and again afier the 1882 and 1883 field seasons.

Following the 1983 field seasocn, all non-forest data cards (alpine, estuary, bog and fen) were
separated from forest cards and removed from the analysis. Forest was defined as having at
least 10 percent canopy cover of trees greater than 25 feet (8 mj) tall.

Several kinds of stands were eliminated from the data set, including: stands missing data
elements; stands from successional communities; and stands where understory vegetation had
been severely impacted by deer. A total of 849 stands was used in the subseguent analysis.
Data from these stands is stored electronically; the original data cards are alsc stored at the
Chatham Area Supervisor's Office.

Several principal components analysis (PCA) models were used 1o examine patterns in the
composition and relative abundance of plant species. Stepwise discriminant analysis was used
as follows: to corroborate patterns identified with PCA, 1o refine initial groups, {0 examine
relationships between environmental variables, and to develop predictive models. These
multivariate statistics and the data analysis process are described in detail in Martin (1289).

Also oalculated from data collected by the survey team were the foliowing measures:
constancy, which is defined as the frequency of occurrence of a given species with a given
plant association—across all stands sampled; and summary statistics such as averages, ranges,
and frequency distributions for associated soils, soil characteristics, landform and parent
material. Abundance is reported as the average across plots where the species occurred,

Wildiife use of the various plant associations may be predicted from vegetation compaosition and
canopy cover/snow interception capability data. Chapter 4 shows availability of commoen forage
species and canopy cover. Little information is available for use of plant associations by birds, small
mammals, or amphibians. Where available, information is provided on these uses.

Abundance for single species in each plant association was determingd, as was abundance of
vegetative strata. (See Appendix 2 for single species data.) For the strata, abundance was
determined by adding individual species values. Therefore, overlap is not accounted for, and
the stratum’s canopy cover may exceed 100 percent, although all values over 100 percent are
listed as 100 percent in this guide. Note that current field practice is to estimate cover of
layers separately from that of individual species, and not to include overlap in the estimation.
Using this method, cover for a given layer cannot exceed 100 percent.

Trafficability was determined for sach plant association based on associated soil characteristics
{Chapter 4). Trafficability is defined as the ability of socils to withstand repeated use by foot
traffic without site deterioration—in other words, site suitability for recreational trails.



NOTES:

Labrador Tea
Ledum groenlandicum
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6
KEYS TO PLANT SERIES AND ASSOCIATIONS

The first step in identification of a plant association is 1o identify the series, that is, the climax
dominant overstory type. Then, understory and environmental indicators can be used to
determine the association. There are actually two kevys, one for the series, and one for the
associations within sach series. Both keys are dichotomous, with the two options at each point
in the key given the same number. The keys must be foliowed consecutively, without skipping
couplets.

The keys are identification aids and should be used In stands of at least 1 acre (0.4 ha). ideally,
stands should be homogenous, mature vegefation, without ecoiones, disturbed areas,
overbrowsed conditions, or inclusions. At least 10 percent cover of treas greatsr than 256 feat
{8 m) should be present to consider the site forestad. Since the ciassification was built from
samples of late seral forests, the key is not valid in young stands {usually less than 125 vears
old). However, for cut areas and early seral communities, the user may be able 1o extrapolate
information from adjacent areas.

Overstory and understory cover for indicator species should be determined for 2 representative 42
foot {13 m) radius plot. Then, the user may work through the key and check the association
description to confirm identification. Some sites may be difficult to identify, especially if they are
in an environmental transition zone. If the understory is particularly sparse, the relative amounts
of indicator species may have to be adjusted downward, Once the user has become well versed
with the classification, detailed comparison and use of the key may not be necessary.

Waorking through the key provides the user with the scientific and vernacular name for the
association. The numeric code used for each association is also shown; note that these codes
have been revised since the draft plant association guide {(Martin 1985 [code changes are
shown in Appendix 51 ). '
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Series Key Code

1. Shore pine {(Pinus conitorta contortal canapy cover is at least 10%.
SHORE PINE SERIES E00

1. Shore pine cover is less than 10%.
2. Mountain hemlock {(Tsyga mertensiana) cover is at least 5%.
3. Mountain hemiock is the dominant overstory. Shore pine are always absent.
Yellowcedar {(Chamaecyparis nootkatensis) and western hemilock {Tsuga
heterophylia) are absent or present in only minor amounts and found at high

glevation sites, often near the uppsr treeline.

4. Sitka spruce {(Ficea sitchensis) cover is at least 10%. SITEA
SPRUCE-MOUNTAIN HEMLOCK/BLUEBERRY ASSOCIATION 3580

4. Sitka spruce cover is less than 10%.
MOUNTAIN HEMLOCK SERIES 500

3. Yellowcedar and western hemiock codominate with mountain hemiock.

Shore pine may be present. Found at low elevation sites.
RMIXED CONIFER SERIES ‘ 400

2. Mountain hemiock cover is less than 5%.

5. Yellowcedar cover is at least 5%.
WESTERN HEMILOCK-YELLOWCEDAR SERIES \ 200

5. Yelliowcedar cover is less than 5%.

©. Sitka spruce cover is at least 15%.
SITKA SPRUCE SERIES 300

6. Sitka spruce cover is less than 15%.
WESTERN HEMILOCK SERIES 100
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Kev to Western Hemlock Seres

Western hemifock stands sre productive foresi, typically occurring on moderate to well drained
mountainsiopes at low o medivm elevations. At higher elevations, westem hemlock is replaced
by mountain hemiock.

1. Skunk cabbage (Lysichiturm americanum] cover is at least 3%.

2. Devil's club (Oplopanax horridum) cover is at lsast 5%.
WESTERN HEMLOCK/DEVIL'S CLUB/SHUNK CABBAGE 170

2. Devil's club cover is less than 5%.
WESTERMN HEMLOCH/BLUERERRVY/SKUNK CABBAGE 130

1. Skunk cabbage cover is less than 3%.
3. Devil's club cover is a2t least 5%.

4. Blueberry (Vaccinium ovalifolium/V. alaskaense) cover is
at least 15%.

5. QOccurs on deep, well drained scils—typically on mid to lower slope
positions. Site productivity is high. Trees average 110 to 120 feat tall.
WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB 140

5. Gccurs on shaliow, well drained, or deep, somewhat poorly drained
soils. It typically occurs on mid to upper siope positions on steep slopes,
or on V-notch sideslopes. Site productivity is moderate. Trees average
80 to 90 feet tall.

WESTERN HEMLOCK/DEVIL'S CLUB-SHALLOW SOILS 168

4, Blueberry cover is less than 15%. :
WESTERN HEMLOCK/DEVIL'S CLUB 160

3. Devil's club is absent or cover is less than 5%.

6. Shield-fern (Dryopteris austriacal cover is at least 3%. Soils are deep and well
drained. Very productive sites usually on mid to lower slopes. Trees average
110 to 115 feet tall.

WESTERN HEMLOCK/BLUEBERRY/SHIELD FERN 120

€. Shield-fern absent or cover is less than 3%. Soils are shallow or somewhat
poorly drained. Moderately productive sites. Trees average
80 to 90 feet tall.

7. Rusty menziesia fMenziesia ferrugineal cover is at least 25%.
WESTERN HEMLOCK/MENZIESIA 115

7. Rusty menziesia cover is less than 25%.
WESTERN HEMLOCK/BLUEBERRY 110
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Koy to the Wastern Hemloock-Yellowcsdar Serlas

Western hemiock-vellowecedar sites are moderately productive, typicaf!y pCCusTing  on
moderately well drained mountain and hillsiopes, usually at somewhat higher elevations or with
somewhat poorer drainage then western hemfock sites.

1. Skunk cabbage (Lysichitum americanum) cover is at least 3%.
WESTERN HEMLOCK.-YELLOWCEDAR/BLUEBERRY/SKUNK CABBAGE 220

1. Skunk cabbage cover is less than 3%.

2. Devil's club {Oplopanax horridum) cover is at least 5%.
WESTERN HEMLOCK-YELLOWCEDAR/BLUEBERRY-DEVIL'S CLUB 250

2. Devil’'s club cover is less than 5%.

3. Rusty menziesia {(Menziesia ferruginea) cover is at ieast 25%.
WESTERN HEMLOCK-YELLOWCEDAR/MENZIESIA 230

3. Rusty menziesia cover is less than 25%.
WESTERN HEMLOCK-YELLOWCEDAR/BLUEBERRY 210

Kev to the Mixed Conifer Series

Mixed conifer stands are scrubby, typically occurring in areas of restricted drainage such as
lowlands, hills, and mountainsiope benches.
Gode

1. Deer cabbage (Fauria crista-galliy cover is at teast 5%, or the combined cover of peatlands
{muskeg) associated plants (e.g., trifoliate goldthread [Copi#is trifolis], crowberry [Empeirum
nigrum), bog laure! (Kaimia polifolia], Labrador tes {[Ledum groenlandicum], and sedges [Carex
spp.}} is at least 5%.

2. Copperbush (Cladothamnus pyrolaefiorus) cover is at least 3%.
MiIXED CONIFER/COPPERBUSH £91

2. Copperbush cover is !essthan 3%.
MIXED CONIFER/BLUEBERRY/DEER CABBAGE 430

1. Deer cabbage and other peatlands associated plants absent or their collective cover is less
than 5%. ,

3. Skunk cébbage {Lysichitum americanum) cover is at least 5%.

4. Lady fern (Athyrium filix-femina)cover is at least 5%.
MIXED CONIFER/SKUNK CABBAGE-LADY FERN g 440

4. Lady fern is absent or cover is less than 5%. 7
MIXED CONIFER/BLUEBERRY/SKUNK CABBAGE = 420

3. Skunk cabbage cover is less than 5%.
MiXED CONIFER/BLUEBERRY 410

&-4



Key 1o the Shore Pine Series

Shore pine stands are marginally. forested, typically occurring as trangitions between mixed
conifer sites and non-forest peatiands (muskegj on very poorly drained soils. Shore pine sstes
usually occur on low elevation flat or gently sioping lowlands.

1. Tall sedge (Carex sitchensis) cover is at least 10%.
SHORE PINE/SITKA SEDGE _ €30

1. Tall sedge cover is less than 10%.
SHORE PINE/CROWBERRY 610

Key to the Mountain Hemlock Series

Mountain hemlock stands occur at high elevation (usually above 78500 feet), and range from
maoderately productive forest to scrub forest to krummbolz types.

Code

1. The combined or single species canopy cover of cassiope {Cassiope mertensiana, C.
stelleriana), heather (Phyllodoce glandulifiora) and luetkea (Luetkes pectinata) is at least 3%.

2. Ceppea’bﬁsh QCIadoi‘hamnus pyrolaefforus) cover is at least 5%.
MOUNTAIN HEMLOCK/COPPERBUSH/CASSIOPE 528

2. Copperbush absent or cover ésk less than 5%.
MOUNTAIN HEMLOCK/CASSIOPE 530

1. Caszsiope, heather, and luetkea absent, or their combined cover is less than 3%.

3. Deer cabbage (Fauria crista-galliy cover is at least 2%.
MOUNTAIN HEMLOCK/BLUEBERRY/DEER CABBAGE 540

3. Deer cabbage cover is less than 2%.
MOUNTAIN HEMLOCK/BLUEBERRY 510
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Key to the Sitka Spruce Seriss

Sitka spruce sites are highly productive, characterized by soil disturbance from water movement
and mass wasting. They typically occur at low elevations, on floodplain or alluvial fan land
forms, except for the spruce-mountain hemiock association that occurs at high elevations near
avalanche zones.

Code
1. Mountain hemlock {Tsugs mertensiana) cover is at least 5%.
SITHA SPRUCE-MOUNTAIN HEMLOCK/BLUEBERRY 380
1. Mountain hemiock cover less than 5%.
2. Red alder {Alnus rubra) cover is at least 10%.
SITKA SPRUCE-RED ALDER/SALMIONBERRY 382
2. Bed alder cover is less than 10%.
3. Sitka alder {Afnus sinuata) cover is at least 5%.
SITKA SPRUCE/SITKA ALDER 383

3. Sitka alder cover is less than 5%.
4. Devil's club (Dplopanax horridum) cover is at least 5%.

5. Occurs on extremely steep slopes (>80%), especially near

avalanche tracks.
SITHKA SPRUCE/DEVIL'S CLUB-UPLAND ; 348

5. Occurs on saliuvial deposiis on gentle slopes near high
surface or subsurface water.

6. Salmonberry (Rubus speciabilis) cover is at least 15%.
SH"KA SPRUCE/DEVIL'S CLUB-SALMONBERRY 338

8. Salmonberry cover is less than 15%.

7. Skunk cabbage {Lysichitum americanum) cover
is at least 3%.

SITKA SPRUCE/DEVIL'S CLUB/SKURNK

CABBAGE 340
7. Skunk cabbage absent or cover is

less than 3%.

8. Biueberry {(Vaccinium ovalifofim/V.
alaskaense) cover is at least 15%.

SITKA SPRUCE/BLUEBERRY-DEVIL'S
CLUB 320

8. Biueberry cover is less than 15%.
SITKA SPRUCE/DEVIL'S CLUB 330

4. Devil's club absent or cover is less than 5%.
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Key to Sitka Spruce Associations {Continued)
Code

8. Skunk cabbage cover is at least 3%.
SITKA SPRUCE/BLUEBERRY/SKUNK CABBAGE 370

8. Skunk cabbage absent or cover is less than 3%.
10. Pacific reedgrass {Calamagrostis nutkatensis) cover is
at least 10%. ;
SITKA SPRUCE/PACIFIC REEDGRASS 360

10. Pacific Reedgrass cover is less than 10%.
SITKA SPRUCE/BLUEBERRY 310
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WESTERN HEMLOCK SERIES
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7
WESTERN HEMLOCK SERIES

Description

Westarn hamiock is the most abundant tree specias in Southeast Alaskz and dominates well
drained sites. Sitke spruce is a common associate and may appreoach 18 percent cover in late
seral forests. Although vellowcedar grows best under the site conditions found in this series,
the species is not common, mainly due 1o intense competition from shade-tolerant hemilocks.

Trees commonly excead 100 feet {30 m) in height and
20 inches (81 om} in diameter in late seral stands.
Hemiocks to 180 fest (B8 m) were recorded. In late
seral stands, canopy ciosure of large-branched,
desp-crowned hamiocks typically exceeds 50 percent.
Understory vegetation is dominated by westemn
hermnlock, blueberry, devil's club, and a variety of ferns
and forbs,

There are eight associations in the western hemlock
saries that ocour on sites that range from moderately to
highly productive. The soils are generally more well
drained than in other series and generally not disturbed
by surface fiooding. Subsurface flooding is common in
the devil's club assodiations. The most productive sites
ocour on weil-drained, colluvial, mountain and footsiope
landforms. The lsast productive sites occur on the
lower slope gradients where water and organic matter
accumulate. Skunk cabbage is 2 good indicator of
these conditions.

The association descriptions in this chapter ars
presented in order of increasingly poor drainage, since
moisture is the dominant site factor influencing
assoeciation  distribution. Figure 2 compares
productivity among the western hemlock associations.
In general, increasingly poor drainage corresponds o
screasing tree productivity. .

(Gap phase regeneration associated with single tree or
small group blowdown typically prevails. Stand-altering
exogenous disturbance is less common, but more
common in this series than any other. Coarse woody
debris is abundant, and serves as an important
microsite for conifer regeneration, Mistletoe ig COMMon in

Western Hemiock
Tsuge heterophylla
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mature to late seral western hemiock asscciations, particularly at lower elevations {Laurent
ARTFA
1G74),

The most productive hemlock associations provide excellent deer winter habitat (Kirchoff et al.
1983; Kivchoff and Schoen 1987; Hanley st al. 1889; Mankowski and Peek 1988). QCverall,
these wastern hemiock stands are scattered and represent a small portion of the landscape.
Historically, controversy over timber harvest and deer has focusad on these weastern hemiock
associations, especiatly when they ocour in prime deer arsas, such as near saltwater, Bald
eagles frequently use large hemiock and spruce trees for nesting.

Since maintenance of interior Torest conditions in these productive stands is related o stand
size {(Diaz and Aposte! 1892}, patch size should be considered in management for ecosystem
sustainability and for species reguiring interior late serai habitat,

Diistribution

This series is widely distributed throughout Southeast Alaska. it cccurs from the mountain
hemlock zone to sea level on sloping, well-drained sites. On the Chatham Area, it is most
abundant in the lower precipitation zones on northern Baranof, eastern Chichagof, and
Admiralty islands and the mainland. Figure 10 shows the general landscape position for
weastern hamlock associations.

Sh. &, blusberry,
merizlesis tYpes




WESTERN HEMLOCK/BLUEBERRY/SHIELD FERN 120
Tsuga heterophylla/Veccinium spp.[Dryopieris austrisce

VEGETATION

Western hemlock/blueberry/shield fern plant association is ong of the most productive,
closed canopy forest types in northern Southeast Alaska. Sitka spruce may be a minor part
of the overstory in late seral forests. Other tree species are infreguent.

Blueberry and western hemlock dominate the understory. Common well-drained forest
herbs, tike bunchberry and five-leaf bramble, are most abundant in canopy gaps. Qak and
shield fern are ususliy abundant. Shisld fern, a primary indicator of this association,
typically exceeds 3 percent cover, but is not always present, presumably due to foraging
by deer {Hanley, pers. comm. 1992) and to variations in light and stand age.
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Cover of Common Plants (%)
N = 158 Stands

i’f Species Mean Cover Range Constancy

§ Western Hamlock 64 25-90 100

§| W. Hemlock Regen. 17 1-50 100

| Blueberry 53 5.75 100

| Menziesia 13 0-25 79

| Five-leaf Bramble 10 0-40 99
Bunchberry 9 0-40 97
Qak Fern 7 0-40 84

| Shield Fern 6 0-25 88

Similar Associations

This asscciation may be confused with the poorer-drained, less productive wester
hemlock/blueberry association. However, trees in the hemlock/blueberry/shield fern type gros
much larger and shield fern is usually more abundant. The hemlock/blueberry-devil's club typ
is also very similar.

Late Seral Stend Structure

Western hemlock trees usually exceed 120 feet {37 m). Hemlocks over 150 feet (46 m} ar
common on the best sites. Canopy closure is the highest of all the western hemloc
associations (72 percent average). Hemlock seedlings, saplings, suppressed, and intermediate

sized trees are abundant, forming a multi-layered canopy.

Structure Summary

OVERSTORY Mean Std. Dev.
| Heigh (ft. [m]) 127 [39] 17 [5.2]
DBH {in. Ieml) 311781 7.4 [19]
Basal Area (sg.ft./ac.) 312 76
Gross Volume {BF/ac.} 79,500 23,600
Cover (%) 72 10
UNDERSTORY Mean Std. Dev.
| Height (ft. [m])
Blueberry 3.0 [0.9] 1.1 [0.3]
Menziesia 4.8 [1.5] 1.5 [0.5]
Cover (%)
Tall Shrubs 57 32
Forbs 39 25
Ferns 19 16
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%andfmm and Soils Summary

Range

Mean
Elevation (ft. Im]} 621 [188] 20-1720 [8-524] %
Landform Frequency (%) ii
Mountain-Hillslopes 82 Eﬂ
Footslopes/Fans 18
Lowlands 3
Slope Class (%) Frequency(%} §§
0-15 g |
16-35 9 |
36-55 11 I
56-75 50 |
76 + 20 |
Mean Std. Dev. u
Siope Mean (%) 47 24 |
Soil Parent Material Frequency (%)
Tifl 10
Residuum 8
Colluvium 50
Alluvium 7
Volcanic 5
Soil Depth (cm [in.]) gi
Mineral Soil Freguency (%) Ei
> 50 [20] 96 i
< 50 [20] 4
Mean Std. Dev.
imp. Layer Depth 74 {29] 31 [12]
Organic Layer Depth 15 [6] g {3.5]
Soil Drainage Frequency(%)
Somewhat Poorly 9
Moderately Well 34




ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blueberry/shield fern plant association is less common than the
hemlock/blueberry association. It occurs from near sea level to mid elevations, usually well
-below the mountain hemlock zone. The best examples ocour on deep, well-drained, colluvial
deposits on lower mountain and footslope landforms. The association is also common on
steep, well-drained, slopes with deep soils.

Soils are mostly mineral, moderately to well drained, and deep. Over 90 percent of the 115 soil
pits sampled were classified as Spodosols. Soils on the steeper slopes drain well laterally. The
more common colluvial soils are well drained throughout the soil profile.

MANAGEMENT IMPLICATIONS

The western hemlock/blueberry/shield fern type is one of the most productive plant
associations, as reflected by tree height and volume in late seral stands. Western hemlock
fluting may occur, especially in fast-growing, coastal stands originating from catastrophic
disturbance (Julin and Farr 1989). Windthrow potential is high due to tree heights and shallow
rooting systems. "

Soils are well-developed and usually stable. However, slope failures are common on slopes
greater than 35 percent, especially with volcanic ash sublayers.

Regeneration of western hemlock is abundant and planting is not needed for adeguate
regeneration following exogenous or endogenous disturbances that do not expose the mineral
soil. Brush competition is low and well-drained microsites are abundant.

Biueberry cover remains high following clearcutting (DeMeo 1991) until canopy closure {é.e,,
stem exclusion stage). Closure and understory exclusion following timber harvest typically
occurs within 30 vears {(Alaback 1982). (See Chapter 2 for more information.)

Windthrow is common, primarily causing single or small group tree-falis. However, recent stand
level disturbance examples occur throughout the landscape. Often, these areas are dominated
by Sitka spruce. Due to the longevity of spruce, these stands will remain spruce-dominated for
hundreds of vears.

This association is potentially the most important of the western hemlock series for deer winter
habitat due to the abundance of high quality forage and good snow interception capabilities.
Browsing by deer on blueberry forage had occurred in most of the sampled stands. Since
stands with high deer use were excluded from the data set, the descriptions do not reflect plant
composition under these conditions.

Deer play an important role in understory dynamics in this association, particularly on warmer
wintering areas close to saltwater, on southerly aspects, and along exterior island coastlines.
Deer use of the buds of shield fern may be high during the winter, causing mortality of these
plants {Hanley, pers. comm. 1892). Hence shield fern cover is reduced, making identification
of these sites difficuit because the primary understory indicator may be uncommon.
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Under the severest browse conditions, western hemlock seedlings, blueberry, bunchberry, five-
leaf bramble, and fern-ieaf goidthread are virtually eliminated. Under long-term, high-deer
densities, overstory composition may also be affected, resuiting in a shift to a greater spruce
component because of preferential browsing on hemiock. Where deer densities cycle regularly,
understory recovery occurs. Where deer densities remain high {e.g., due to milder climatic
conditions such as on west Chichagof Island}, altered understory and overstory vegetation
conditions appear to have significantly altered long-term landscape vegetation patterns.

Brown bear sign (diggings. droppings, tracks) is infrequent. This association may provide high
quality bald eagle habitat (Sidle et 2l. 1986). Hemlock and spruce snags may be common and
are valuable for cavity nesters. Songbirds may use the fine roots of shield fern to line their
nests (Hzall and Alaback, 1990 draft).

Soils are well suited for road and trail construction.

Subsistence and recreational uses inciude collection of shield fern and hemlock bark and pitch
{for medicinal and food uses) and berry picking. Since the association provides important deer
habitat, hunters may use these areas. Due to the large trees, this association may provide
popular hiking spots. o

Five-leaf Brambie
Rubus pedatus
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Shield Fern
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WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB 140
Tsuge heterophyfalVaccinium spp.-Oplopanax horridusrs

VEGETATION

The westarn hemlock/blueberry-devil’s club plant association is one of the most productive,
closed canopy forest types in northern Southeast Alaska. Sitka spruce is commonly a minor
part of the overstory in late seral forests. Other tree species rarely occur.

The shrub layer is dominated by blueberry and devil's club. Salmonberry occurs in about half
the stands, but is rarely abundant in older stands. In addition o species characteristic of
well-drained forests—such as bunchberry and five-leaf bramble—twisted stalk, foamflower and
lady fern are common. Fern cover is considerably higher than in any of the cther hemlock and
blueberry associations.
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Cover of Common Plants (%)

N = 48 Stands
Species Mean Cover Range Constancy
Western Hemlock 61 25-85 100
W. Hemilock Regen. 10 1-40 100
Blueberry 25 5-75 100
Devil's Club 31 5-75 100
Five-ieaf Brambie 7 0-25 98
Foamflower 8 0-40 92

| Oak Fern 15 0-40 92
Shield Fern 8 0-40 85

Similar Associations

This type is most similar to hemiock/olueberry/shield fern and hemilock/devil’s club. Tree sizes are similar in
all of these plant assodations. However, understory vegstation and soil characteristics vary considerably from
the relatively dry blueberry understory to the flooded devil's club understory.

Late Seral Stand Structure
Westem hemioci trees usually exceed 120 feet (37 m). Hemlocks over 180 feet (46 m) are common on the

best sites. Canopy closure is the second highest of all the westem hemilock assodations (70 percent average).
Hemiock seedlings, saplings, suppressed, and intermediate size trees are abundant, forming a multidayered

canopy. Devil's club often occurs in a layer above blueberry in canopy openings.

Structure Summary

OVERSTORY . Mean Std. Dev.
_Height (ft. Im]) 135 [41] 19 15.8]
DBH (in. [cml) -34 [86] 8.11211
Basal Area (sg.ft./ac.) 295 79
Gross Volume (BF/ac.) 82,700 25,700
Cover (%) 69 15
UNDERSTORY Mean Std. Dev.
| _Height (ft. [m])
Devil's Ciub 4.8 [1.5] 0.8 [0.2]
Blueberry 3.0 [0.9] 1.0 [0.31
Cover (%)
Tall Shrubs 59 28
Forbs 38 17
Ferns 34 25




Landform and Soile Summary

fMean Rangs
Elevation {ft. Im]) 529 [161] 30-1420 [9-433]
Landform Frequency (%)
Mountainslopes 67
Footslopes/Fans 33
Siope Class (%) Frequency (%)
0-15 g
16-35 24
36-55 2
56-75 48
76 + 20
Mean Std. Dev.
Slope Mean (%) 48 24
Soil Parent Material Frequency (%)
Till 6
Alluvium i2
Colluvium 61
Residuum 8
Soil Depth (cm [in.])
Mineral Soil Frequency (%)
> 50 [20] 97
< 50 [20] 3
Mean "Sﬁd. Dev.
lmp. Layer Depth 76 130} 28 [11]
Organic Layer Depth 12 14.71 7 2.8}
Soil Drainage Frequency (%)
Poorly Drained 2
Somewhat Poorly 7
Moderately Well 28
L_Wel 63

7-12




ENVIRONMENTAL CHARACTERISTICS

The western hemiock/blueherry-devit’s club plant assocciation is common throughout the
Chatham Area, especially on northern Baranof and zastern Chichagof Islands and the mainiand.
it oocurs from near sea level 1o mid elevations, usually well below the mountain hemiock zone.
The bhest examples occur on deep, well-drained colluvial deposits on lower mountain and
footsiope landforms. The association is also common on steep, well-drained slopes with deep

soils.

Soils are mostly mineral, moderately to well drained, and deep. Over 80 percent of the 1
pits sampled ware classified as Spodosols. Soils on the steeper slopes drain well laterally. The
more comman colluvial soils are well drained throughout the profile.

Flowing subsurface water is abundant in the rooting zone of this plant association, as indicated
by the presence of devil's ¢iub. This water and associated vegetation may be distributed in
narrow drainages or may occur acress the slope. When the flowing water ccours in narrow
drainages, often the hemlock/blueberry/shield fern plant association occurs on the intarfluves.

MANAGEMENT IMPLICATIONS

The hemlock/blusberry-devil's club type is one of the most productive associations, as reflecied
by tree heights and volumes in late seral stands. Western hemiock fluting may occur, espacially
in fast growing, coastal stands originating from catastrophic disturbance {(Julin and Farr 1988},

Regeneration of western hemlock is fairly abundant but often patichy. Spruce regeneration is
aisc common. Moderate brush competition occurs from salmonberry: if it is present in the
stand prior 1o disturbance, it will greatly increase in abundance following windthrow or harvest.
Well-drained microsites are abundant. Planting is not needed for adeguate regeneration if the
zoils are not disturbed following timber harvest,

Blueberry cover remains high, devil's club cover declines, and saimonberry and fern cover
increases for at least the first 25 years after clearcutting {(DeMec 1991}, The devil's club
decline is apparently related to the change in light availability and decreased humidity (Alaback
1992, as cited in DeMeo et al. 1982). Canopy closure and understory exclusion following
timber harvest may be somewhat slower on devil's club sites.

Windthrow is common, albeit more frequent at the individual tree level than at the stand level.
Stand level examples are scattered throughout the landscape, and are often Sitka spruce-
dominated. Due to the longevity of spruce, these stands will remain spruce-dominated for
hundreds of vears.

Two nearby stands on Mitkof island, one a hemiocid/blueberry/shield fern association and the other a
hemlock/blueberry-devil’s club, exhibited completely different understory responses 150 years following
windthrow. The shield fern site understory is dominated by moss, while the understory of the devil's
cub site is fush and has retumned to a late seral understory condition. Apparently windthrow continued
to apen the canopy of the devil's club site, and the stocking may have been less dense, allowing more
light to the understory. Devil's club sites are more susceptible to windthrow than are other western
hemlock associations, due to water maoving near the soil surface.
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Subsurface flooding from upslope run-off, indicated by devil's club, increases the potential risk
of soil disturbances. These disturbances may lead 1o exposure of mineral soil and invasion of
alder. This is likely to occur only in small localized patches. Cross slope roads will intercept
more water in these areas of subsurface flooding and road and trail construction technigues
may need 16 be altered. Added soil moisture also increases the risk of mass failure. Abundant
davil's club (> 25 percent cover) on slopss is a "red flag” for possible problems in locating roads
and tandings.

The association is potentially important deer winter habitat due to the abundanice of high quality
forage and good snow interception capabilities. In the spring. deer forage on devil's club buds,
reducing overall devil’s club cover.

Brown bear @“gnﬂ: were detected in only a few stands. In late summer, brown bears may sesk
out the ripe devil's club fruit {Schoen and Beier 1980,

When located near the coast, the assaciation is freguently used by bald eagles for high guality
nesting and roosting sites.

Southeast Alaska natives use this association for collection of devil's club wood for charcoal
face paint and for carving fishing lures. Extensive medicinal use is made of inner bark for
headache remedies, laxatives, and other uses. Devil’s club is the most important plant in
traditional Tlingit medicine. In Sitka, there iz &8 case of a cancer cure stemming from use of
devil's club medicine.
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WESTERN HEMLOCK/DEVIL'S CLUB 160
Tsuga heterophylialOplopanax horridum

VEGETATION

This is a productive, closed canopy, western hemlock dominated plant asscciation. Sitka
spruce was a minor part of the overstory in about half the sampled stands. Other tree species
rarely cccur.

The shrub layer is dominated by devil's club. Salmonberry occurs in mest stands, but usually does

not exceed § percent cover. Foamflower and ferns {e.g., oak, shieid, and lady} dominate the
herbaceous layer. Fern cover in this plant association is the greatest of all the hemlock associations.
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Cover of Common Plants {%)

N = 12 Stands
Species Mean Cover Range Constancy
Western Hemlock 59 40-85 100
W. Hemlock Regen. 11 1-25 100
Devil's Club 52 25-85 100
Foamflower 10 0-40 83
Oak Fern 27 3-60 100
Shield Fern 13 0-40 83
Lady Fern 7 0-40 67

Sirnilar Associations

This type is most similar to the hemlock/blueberry-devil’'s club and the Sitka spruce/devil’s club
associations. Tree sizes are similar in all of these plant associations. However, large Sitka
spruce dominate the spruce/devil’s club type. Devil’s club clearly dominates the understory of
the hemlock/devil's club plant association, averaging twice as much as in the blueberry-devil's
club association. Blueberry is not abundant, and usually occurs on large mounds of organic
debris.

Late Seral Stand Structure
Western hemlock trees usually exceed 110 feet (34 m). While the canopy is closed, large
openings often cccur. Hemlock seedlings, saplings, suppressed, and intermediate size trees are

common, forming a multi-layered canopy.

Structure Summary

OVERSTORY Mean , Std. Dev.
Height (ft. [m]) 127 [39] ’ 23 (7]
DBH (in. [cm]} 27 [68] ' 11 (28]
Basal Area (sg.ft./ac.} 270 113
| Gross Volume (BF/ac.) 82800 40600
Cover (%) 65 11
UNDERSTORY Mean Std. Dev.
| _Height (ft. Im])
Devil's Club 5.5 [1.71 0.7 10.2]
Cover (%)
Tall Shrubs 72 32
Forbs 35 11
Ferns 38 29




Landform and Soils Summary

Mean Range
Elevation (ft. [ml) 417 (127} 50-1110 [15-338]
Landform Frequency (%)
Mountainslopes 58
Hillslopes 17
Footsiopes/Fans 25
Slope Class (%) Frequency (%)
0-15 8
18-35 17
36-55 8 ﬁ
56-75 58
76+ 8
Mean Std. Dev.
Siope Mean (%) 43 25
Soil Parent Matesial Frequency (%)
Till 28
Colluvium 44
Limestone 14 |
Sand Dunes 14
Soil Depth (cm [in.])
Mineral Soit Frequency (%)
> 50 [in.] 100
Mean Std. Dev.
imp. Layer Depth 73 [29] 34 [13]
Organic Layer Depth 12 {4.7] 10 13.91
Soil Drainage _ Frequency (%)
Somewhat Poorly 17
Moderately Well 17
Well 67




ERVIRONMENTAL CHARACTERISTICS

The western hemiock/devil’s club plant association iz less common than the similar
hermniock/biueberry-devil’s club association. The best examples occur on deep, well-drained,
coliuvial deposits on footslope landforms which receive an abundance of upslope water.
Examples occur from near sea level to usually less than 1000 feet (305 m) elevation.

Flowing subsurface water is abundant in the rooting zone, as indicated by the presence of
daevil's club. Surface flooding occurs to 8 lesser extent than in the Sitka spruce/devil's club
olant association. The hemlock/devil's club plant association may be distributed in narrow
drainages or it may occur across slopes. When it occurs in narrow drainages, often the
hemlock/bluaberry/shield fern or hemlock/blusberry-devil’s club plant associations cccur on the
interfluves.

Soils are moderately disturbed by subsurface ficoding and erosional processes, moderately to
wiell drained, and deep. The amount of organic matter and the depth to an impermeabis laver
are highly variable, indicating a moderate amount of movement on the slope. Soil disturbancs
appears to cause increased nutrient availability for plant growth.

MANAGEMENT IMPLICATIONS

The hemlock/devil’s club type is productive, but soils are easily disturbed—providing idea!
conditions for alder invasion. Windthrow potential is very high in this association.

Regeneration of western hemlock is variable. Brush competition is moderately high from
salmonberry shortly after timber harvest. If tree seedling establishment occurs guickly, hemlock
and spruce may cuigrow the salmonberry. Tree seedling mortality may be high, however, due
to the abundance of ferns. {(Dead fronds can block seedlings from light.) Following clearcut
harvest, planting may be needed for adequate regeneration. Spruce is recommended for
planting; cedar should not be planted on these sites.

Devil's club cover declines, and salmonberry and fern cover increases for at least the first 25
years after clearcutting (DeMeo 1991}, Canopy closure and understory dynamics are poorly
ynderstood in this plant association. Salmonberry is known to retard tree regenaration,
resulting in salmonberry thickets that remain well into the typical stand closure phase of
development.

Subsurface flooding from upslope run-off, indicated by devil's club, Increasss the risk of slope
stability and hydroiogy problems. Cross slope roads or trails will intercept more water on these
sites than on blueberry understory sites. Abundant devil's club is a "red flag” for possible
problems in locating roads and landings.

Winter deer use of this plant association is imited due to the lack of high guality forage. Brown
bear signs were detected in only a few stands. This type provides high guality nest trees for
bald eagles. Subsistence uses of these sites are simitar 1o the hemlock/blueberry-devil’s club
type.



WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB - Shallow Soils Ecotype 168
Tsuga heterophylia!Vaccinium spp.-Oplopenex horridum - Shaliow Soils

VEGETATION

This hemlock/blusberry-devil’s ciub shallow soils ecotype has similar species composition and
canopy cover to the hemlock/blueberry-devil's club type, but has smaller trees and typically
necurs on more shallow soils. (The soils, however, do not meet the depth criterion reguired to
be classified as shallow under soil taxonomy.) The canopy is closed, mainly hemiock, although
Sitka spruce may be a minor part of the overstory.

The shrub layer is dominated by devil's club and blueberry. Salmonberry occurs in most stands,
but usually does not exceed B percent cover. Forbs and ferns are abundant.
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Cover of Common Plants {%)

N = 32 Stands ]

ErSpecies Mean Cover Range Constancy “

ii Western Hemlock 51 40-85 100 IE

Ei W. Hemiock Regen. 14 1-25 100 ii
Devil's Club 32 25-85 100
Blueberry 25 25-85 100
Five-leaf Bramble 12 0-40 100

|oak Fern 13 3-60 94

Similar Associations

This type is most similar 1o the hemlock/blueberry-devii's club plant association.
trees are much smaller and general productivity is lower.

hemlock/devil’s club type, but has less devil's club.

Late Seral Stand Structure

Western hemlock trees are usually less than 90 feet (27 m). While the canopy is closed, large
openings often occur. Hemlock seedlings, saplings, suppressed, and intermediate size {rees are

commaon.

Structure Summary

The type is also similar to the

OVERSTORY __Mean Std. Dev.
Height (ft. Im]) 871271 10 [3]
DBH (in. [cml) 18 [46] 8.8 [22]
Basal Area (sq.ft./ac.} 285 84
Gross Volume (BF/ac.} 45,700 16,400
Cover (%) 63 13
UNDERSTORY Mean Std. Dev.
Il Height (ft. [m])
Blueberry 2.8 10.91 1.0 [0.31
Devil's Club 3.8 [1.1] 1.2 [0.4]
Cover (%)
Tall Shrubs 70 23
Forbs 33 18
Ferns 32 21
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Landform and Soiis Summary

I

Range

Mean
Etevation (ft. fml) 649 [198] 40-1610{12-4911 |
Landform Frequency (%)
Mountainsiopes 74
Hillsiopes 18
Alluvial ]
Slope Class (%) Frequency {%) |
0-15 3
16-35 3
38-55 13
56-75 52
76 + 29
" Mean - Std. Dev.
Slope Mean (%) 54 24
Soil Parent Material Freguency (%)
Residuum 23
Colluvium 46
Soll Depth {cm [in.])
Mineral Soil Frequency(%)
> 50 [20] 94
< 50 [20} 8
Mean Sid. Dev. |
imp. Laver Depth 59 [23] -30[12]
|__Organic Layer Depth 18 17.11 15 [5.9]
Soil Drainage Frequency (%)
Poorly 10
Somewhat Poorly 27
Moderately Well 30
Well 30
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ENVIRONBMENTAL CHARACTERISTICS

The wastern hemlock/blueberry-devil’s club-shallow soils ecotvpe is less common than the
similar hernlock/biueberry-devil’s club association. The best examples occur on severe slopes
with shallow soils. The asscciation usually occurs from near sea level o iess than 1000 feet
{305 m) elevation.

Flowing subsurface water is gabundant in the rooting zone and soil erosion is common, as
indicated by the presence of devil's club. Surface flooding occurs {0 3 lesser extent than in the
Sitka spruce/devil’s club plant association. The association may be distributed in narrow
drainages or may cccur across the slope. When it gecurs in narrow drainages, often the
hemlock/blusberry/shisld fern or hemlock/blueberry-devil's club associations oceocur on the
interfluves.

Soils are moderately disturbad by subsurface flooding and moderately to well drained. The
amount of organic matier and the depth to an impermeable layer are highly variable, indicating
a moderate amount of movement on the slops.

MANAGEMENT IMPLICATIONS

The hemlock/blueberry-devil’'s club-shaliow soils type is moderately productive, but subject 1o
soil disturbance, exposure of mineral soil, and subsequent invasion by alder. Windthrow
potential is very high.

Regeneration of wastern hemlock is variable, and response is especiaily patchy on limestone
{Ulloa soils). Spruce regeneration is also common. Brush competition is moderately high from
salmonberry shortly after timber harvest. If tree seedling establishment cccurs guickly,
hemiock and spruce may outgrow the salmonberry. Tree seedling mortality may be high,
however, due to the abundance of lady fern. (Dead fronds can block seedlings from light.)
Following clearcut harvest, planting may be needed for adequate regeneration. Spruce is
recommended for planting.

Devil's club cover declines, and blueberry, salmonberry, and fern cover increases for gt least
the first 25 years after clearcutting (DeMec 1981). Salmonberry is known t{o retard tree
regeneration, resulting in salmonberry thickets that typically remain well into the canopy ciosure
phase.

Since devil’s club indicates sub-surface water flow and erosion, there may be water
accumulation and fiooding concerns for road and trail construction.

Winter deer use of this type is limited. Tree sizes are less than optimum to provide suitable bald
eagle nesting habitat. Isolated large spruce may occur, providing nest sites.

Subsistence uses of this association are similar to the hemlock/blueberry-devil's club
assaciation.
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WESTERN HEMLOCK/BLUEBERRY -MENZIESIA 118
Tsuge heterophylia! Veccinium spp.-Menzissia ferrugines

YVEGETATION

This moderately productive, closed canopy, forest type is dominated by western hemlock.
Sitka spruce is commonly a minor part of the overstory. Near the transition to the mountain
hemlack zone, or to poorly drained mixed conifer associations, mountain hemlocks may ocour.

Blueberry and menziesia dominaie the understory with menziesia typically taller than blueberry.
Common well-drained forest herbs like bunchberry and five-leaf brambile are abundant. Oak fern
is abundant. Shieid fern may be present on well-drained, ocpen hummocks, but was absent in
more than 66 percent percent of the sampled stands.
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Cover of Commeon Plants (%)

_Species Mean Cover Range Constancy
Western Hemilock 57 15-85 100
W. Hemiock Regen. 13 i-15 100
Menziesia 44 40-85 100
Blueberry 81 1-95 100
Bunchberry 14 1-40 100
Five-ieaf Bramble g 1-18 100

Similar Associations

The hemlock/bluebsrry-menziesia plant association is often confused with the poorsr draine
mixed conifer/blueberry plant association. However, mountain hemiock regeneration is virtuall
absent in the western hemlock/blueberry-menziesia asscciation. Currently, no differences i
sites have been discovered between this plant association and th
hemlock-cedar/blueberry-menziesia plant association. This supports the hypothesis that othe
factors may be influencing cedar establishment. Nonetheless, until the ecology of yellowced:
in Southeast Alaska is better understood, we shall consider these two separate plar
associations.

Late Seral Stand Structure

Western hemlock trees rarely exceed 90 fest (27 m). Canopy closure is about 10 percent les
than in the more productive hemlock associations. Western hemlock seedlings. sapling:
suppressed, and intermediate size trees are abundant, forming a multi-layered canopy.

Structure Summary

| OVERSTORY Mean Std. Dev. |
| Height (f. [m]) 92 28] 17 [52] |
DBH {in. [cm]) 20 [51] . 5.0[13] |
Basal Area (sg.ft./ac.) 237 79 |
Gross Volume (BF/ac.) 42,700 15,300 |
Cover (%) 61 14 ______‘J;
UNDERSTORY Mean Std. Dev.
Height (ft. [m}) i
Blueberry 2.7 10.8] 1.1 [0.3] |
Menziesia 5.9 [1.8] 1.4[0.4] ﬂ
Cover (%)
Tall Shrubs 74 37
Forbs 38 19
Ferns ' 31 __ 27
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Landform and Soiis Summary

Mean Range

Elevation {ft. Im]) 501 {1531 50-1420 [15-433])

Landform Frequency (%)
Mountain-Hillslopes 71
Lowlands 24
Footslopes/Fans 5

Siope Class (%) | Freguency (%! i
16-38 33
38-85 24
56-75 33
76 + 10

. Mean Std. Dev.

Siope Mean (%) 39 27

Soil Parent Material Frequency (%)
Compact Till 22 i
Residuum 14
Colluvium 14
Organic Material 22

Soil Depth (cm {in.]}

Mineral Soil Frequency (%)
> 50 [20} - 78
< 50 [20] 22
Mean Std. Dav.
imp. Layer Depth 50 [20} 321[13]
Organic Layer Depth 21 [(8.3] 16 {6.3]

Soil Drainage Frequency (%)
Very Poorly Drained i0
Somewhat Poorly 30
Moderately Weil 25
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ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blueberry-meanziesia plant association is common. It ccours from below
the mountain hemiock zone to ses level on mostly 35 to 75 percent slopes on hill and
mountainsiope and lowland landforms.

Soils are predominately mineral and somewhat poorly to well drained. Soils on steeper slopes
are shallow above bedrock or compact glacial ilf, but steep enough to drain well laterally., Soils
on gentier slopes are frequently desper, coarse textured coliuvium, and able to accommodate
axcassive water vertically through the profile.

MANAGEMENT IMPLICATIONS

Thess sites are moderately productive, as reflected by tree heights and gross volumes.
Lirutations 1o tree oroductivity are largely due to less than optimum soll drainage conditions or
to shailow soils, Shrub and forb biomass is much greater in this association than in ths
nemlock/blueberry piant assocciation.

Scils are generally stable and not disturbed by excessive subsurface groundwater flow or
flooding, as shown by the abundance of blueberry and the fack of salmonberry, devil's club, and
skunk cabbage (indicators of such hvdrologic regimes). However, mass wasting is commaon on
volcanic ash soils on slopes steeper than 35 percent.

Regeneration of western hemiock is abundant following logging. Brush competition is moderate
and well drained, tree-growing microsites are abundant. Planting is not needed for adequate
hemilock regeneration if the soils are not disturbed following timber harvest. Sitka alder may
be an important seral shrub if mineral soils are exposed.

Blueberry and menziesia cover remains high following clearcutting (DeMeo 1891} until canopy
closure. Closure is not expected to occur as quickly as in other types described by Alaback
{1982; see Chapter 2} since most of his study sites were well drained.

Western hemilock fiuting is common and appears to be especially praevalent on shallow soils and
in coastal stands developing after catastrophic disturbance (Julin and Farr 1988). Windthrow
potential is iess than in some associations due to lower tree heights and drier soiis.

This association is potentially important deer habitat during mild winters. During

the deep snow of a severe winter, forage availability is greatly reduced. The association is a
potentially important spring/early summer deer habitat due to the abundance of succulent herbs
at the lower elevations.

Deer appear to play an important role in understory dynamics in this association, particularly
on warmer wintering areas close to saltwater, on southerly aspects, and along exterior isiand
coastlines. Blueberry cover may be less than 5 percent. Piants less than 0.5 ft (0.2 m) tall in
areas of prolonged high deer densities are common. Menziesia cover increases on overbrowsed
sites since it is not preferred forage, and its height may far exceed the reach of deer. These
conditions are common along the outer coast of Chichagof and Kruzof Islands, and on island
inner coasts in isclated patches surrounded by water, peatlands, or clearcuts where animals
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may be concenirated during severe wintars. Desr browsing on blueberry had cccurred in most
of the sampled stands. Since high deer use stands were excluded from the data set, the
descriptions do not reflect plant composition under such conditions.

Brown bear sign was uncommon in sampled stands. This asscciation does not provide suitable
hald eagle nesting sites {Sidle et al. 1986).

Poorer drained areas, steep slopes, and sensitive soils should be avoided for road and frall
construction.

Subsistence usss of this association ingluds collection of berries, hemlock bark and pitch for
medicinal and food purposes.

W
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WESTERN HEMLOCK/BLUEBERRY 110
Tsuge heterophylislVaccinium spp.

This moderately productive, ciosed cancpy, forest type is dominated by wsstern hemlock.
Sitka spruce is commonly a minor part of the overstory. Mountain hemlock may ccour in this

association near transitions to the mouniain hemlock zone or to mixed conifer associations.

Biusberry and western hemlock dominate the understory. Common well-drained forest harbs
like bunchberry and five-leaf brambie are most abundant in canopy gaps. Deer and oak fern are
usually abundant. Shield fern may occur on well-drained, open hummocks, but is usuaily
absent or less than 2 percent cover,
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Cover of Common Plants (%]

N = 88 Stands e

_Species f#Mean Cover Range Constaney
Western Hemlock 56 25-75 100
W. Hemiock Regen,. 15 1-25 100

_Blueberry 55 5-75 100
Menziesia 10 0-25 89
Five-leaf Brambie i0 0-25 98

it_Bunchberry 9 0-25 97

' Deer Fern 7 0-25 67

_Oak Fern e 0-28 68

Similar Associations

This plant association is often confused with the better drained, more productive, wester
hemlock/blueberry/shield fern association. However, somewhat taller average stand height an
more shield fern in the latter type distinguish it from the hemlock/blueberry type. Th
hemlock-cedar/biueberry type may aiso be confused with the hemlock/blueberry type, but i
distinguished by cedar in the overstory. While the hemlock/blueberry association is vegetativel
different from the hemlock-cedar/blueberry association, the soils of these two associations ar
nearly identical. Until the ecology of yvellowcedar in Southeast Alaska is better understood,
appears best to consider these two separate associations.

Late Seral Stand Structure

Western hemlock trees rarely exceed 100 feet (30 m). Canopy closure is high (average 6
percent), but about 5 percent less than in the more productive hemlock and spruc
associations. Seedlings, saplings. suppressed, and intermediate size trees are abundan
forming a multi-layered canopy.

Structure Summary

OVERSTORY __Mean Std. Dev. I
Height (ft. [mD) 93 (28] - 15 [4.6] |

| DBH (in. {cm]) 23158] 4.7112) |
Basal Area (sq.ft./ac.) 280 79
Gross Volume (BF/ac.} 48,300 18,500
Cover (%) 64 13
UNDERSTORY Mean Std. Dev, ’I
Height (ft. {ml)
Blueberry 3.2 {1.0] 1.010.3]
Menziesia 4.7 (1.4] 1.9 [0.6]
Cover (%)

| Tall Shrubs 58 27
Forbs 39 23 :
Ferns 16 16 |
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Landform and Soils Summary

RMean Ré@g_@ !E
Etevation (ft. [m]) 677 1206] 30-1680 [9-512] |
Landform Frequency (%) u
Mountain-Hilislopes 82 ﬁ
Footslopes/Fans i1 iﬁ
Lowlands 7 E%
Siope Class (%) Frequency{%}) §E
0-18 5
16-35 14 i
36-55 23 |
56-75 46 i
76+ 12 |
" Mean - Std. Dev. ﬁ
Slope Mean (%) 44 21 !E
Soil Parent Material Frequency (%) J!
Compact Till 21 E
Residuum g li
Colluvium 31 i@
Volcanic g Ea
Soil Depth (cm [in.])
Mineral Soil Frequency (%)
> 50 [20] - 92
< 50 [20] .8
Mean : Std. Dev.
imp. Layer Depth 57 [22] 32 [13]
Organic Layer Depth 17 16.7] 12 [4.7]}
Soil Drainage Frequency (%)
Somewhat Poorly 40
Moderately Well 27
L__Well 23 J
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ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blueberry piant association is one of the most abundant forest types in
northern Southeast Alaska and is common in middie 1o southern Southeast Alaska (DeMao et
al. 1982, Martin 1989, and Pawuk and Kissinger 1988). it occurs from near sea level to just
below the mountain hemiock zone on mostly stesper hill and mountain slope lendforms.

Soils are mostly mineral, somewhat poorly 1o moderately well drained, and classified as
Spodosols. Soils on steeper slopes are shaliow above bedrock or compact glacial till, but desep
enough to drain well laterally. Soils on gentler sicpes are frequently deeper, coarse textured
coliuvium, able to acocommodate excessive water vertically through the profile.

MANAGEMENT IMPLICATIONS

Based on tree heights and gross volumes, these sites are moderately productive. Limitations
1o tres productivity are largely due to less than optimum soil drainage conditions found either
on shallow soils or wet, deeper soils. Western hemleck fluting may occur, and is especially
prevalent in coastal stands developing after major disturbance such as windthrow or
clearcutting {(Julin and Farr 1989). Windthrow potential is high due t¢ tree heights and shallow
soils.

Scils are generally stable and not disturbed by excessive subsurface groundwater flow or
fiooding. Mass wasting is common on volcanic ash soils on slopes steeper than 35 percent.

Matural regeneration of western hemlock is abundant and planting is not needed following
logging. Brush competition is low, and well drained microsites are

sbundant. On mountain slopes, especially on the northern end of the Chatham Area {northermn
Chichagof Isiand, Yakutat), Sitka alder will become established on exposed mineral soils. On
jower slope positions in the southern portions of the Chatham Area {southern Chichagof island,
Baranof island}, red alder will establish on exposed mineral soils almost immediataly.

Blueberry cover remains high following clearcutting (DeMeo 1881) until canopy closure. Field
observations of older windthrown stands indicate closure and understory exclusion foliows the
pattern described by Alaback (1982; see Chapter 2). However, closure is not axpected (o ocour
as quickly in the hemiocik/blueberry type as in the more productive hemlock associations. Maost
of Alaback’s {1982} study sites were on well drained soils.

The western hemlock/blueberry association is potentially important deer habitat during mild
winters. During the deep snow of a severe winter, forage availability is greatly reduced. The
association is potentially important spring/early summer deer habitat due 1o the abundance of
succulent herbs at lower elevations.

Deer appear to play an important vole in undersiory dynamics, particularly on warmer wintering
areas close to saliwater, on southerly aspects, and along exterior island coastlines. Blueberry
cover may be less than B percent. Plants less than 0.5 foot (0.2 m) tall in arsas of prolonged
high deer densities are common. Menziesia cover increases on overbrowsed sites since it is not
preferred forage, and its height may far exceeed the reach of deer. These conditions are
common along the outer coast of Chichagof and Kruzof Islands, and on island inner coasts in
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isolated patches surrounded by water, peatlands, or clearcuts where animals may be
concentrated during severe winters. Deer browsing on blueberry had occurred in most of the
sampled stands. Since high deer use stands were excluded from the data set, the descriptions
do not reflect plant composition under such conditions.

Brown bear sign was detected in only a few of the sampled stands. Near the coast, this plant
association may provide bald eagle nesting sites; however, larger spruce trees are usually
preferred (Sidie et al. 1986).

Hazardous slopes, sensitive soils, and steep landforms should be avoided in road and trail
construction.

Subsistence uses include blusberry picking and collection of hemiock bark and pitch for
medicinal, food, and dye uses.

This association is very common throughout Chatham Area.

Note well drained, mineral soil
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WESTERN HEMLOCK/BLUEBERRY/SKUNMK CABBAGE 130
Tsuge heterophyilal Veccinium spp . /L ysichituim americonusm

YEGETATION
This moderately proeductive, more open forest type is dominated by western hemlock. Sitka
spruce is comrmonly a minor part of the overstory. Near the transition 1o the mountain hemiock

zone or o mixed conifer associations, mountain hemlocks may occur.

Blueberry dominates the shrub layer. Menziesia is common, usually taller than blueberry.
Skunk cabbage is characteristic, and varied from 3 1o 85 percent cover in sample stands,
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Cover of Common Plants (%)

N = 31 Stands
_Species Mean Cover Range Constancy !!
Western Hemiock 48 15-85 100
W. Hemlock Regen. 17 1-40 100
 Blueberry 42 5-85 100
Menziesia 19 0-40 87
Skunk Cabbage 28 3-65 100 i! ,

Similar Associations

Understory vegetation is very similar to the hemlock-cedar/biueberry/skunk cabbage and the mixed
conifer/blueberry/skunk cabbage associations. However, mountain hemlock in the overstary of mixed
conifer associations and cedar in hemlock-cedar associations distinguish these sites. Also, the overstory
of the mixed conifer association is more open.

While the hemlock/blueberry/skunk cabbage plant association is vegetatively different from the
hemlock-cedar/blueberry/skunk cabbage plant association, the soils of these associations are nearly
identical. Until the ecology of yellowcedar in Southeast Alaska is better understood, it appears best to
consider these two separate plant associations.

Late Seral Stand Structure
Westermn hemlock trees rarely exceed 90 feet (27 m). Canopy dosure is 10 to 15 percent less than in
the more productive hemlock assodiations, i.e., 56 percent average. Seedlings, saplings, suppressed, and

intermediate size trees are abundant, forming a multidayered canopy.

Structure Summary

OVERSTORY Mean Std. Dev.
_Height (ft. [m]) 92 [28] 22 16.7]

DBH (in. [em]) 21153] 6.6 [171

Basal Area (sq.ft./ac.) 259 94

Gross Volume (BF/ac.) 47,700 30,600 |

Height (ft. [m]) |
Blueberry 3.110.9] 1.100.3]

Cover (%)

Tall Shrubs 64 26

Forbs 61 25

Ferns 6 5
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Landform and Soils Summary

Range
Elevation (ft. Im]} 372 1113} 30-1250 [9-381]
Landform Frequency (%)
Mountain-Hillslopes 45
Lowlands 34
Footslopes/Fans 21
Siope Class (%) Frequency (%)
0-15 3
16-35 48
36-55 34
56-75 14
Mean Std. Dev.
Slope Mean {%) 14 11
Soil Parent Material Frequency (%}
Compact Till 13
Marine Sediment 19
Colluvium 12
Organic Material 25
Granite 13
Soil Dep‘th {em [in.])
Mineral Soil Frequency (%)
> 50 [20] - 90
< 50 [20] 10
Mean Std. Dev.
imp. Layer Depth 64 [25] 35 [14]
Organic Layer Depth 33 {13} 35 [14]
Soil Drainage Frequency (%)
Very Poorly Drained 28
Poorly 34
Somewhat Poorly 34
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ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blusberry/skunk cabbage plant association is one of the more common
forest types in northern Southeast Alaska. It is also common in middle 1o southern Scoutheast
Alaska (DeMeo ot al. 1992; Pawulk and Kissingsr 1888). It ocours from near zes level to the
mountain hemiock zone on mostly gentler hill, mountain slope, and lowland iandforms.

Skunk cabbags sites are typically 8 mosaic of poorly-drained depressions with organic seils and
raised hurmvnocks with mineral soils. This pit and mound topography may result from ancient
windihrow. Shkunk cabbage usually occurs in the depressions, and species preferring better
drainage occur on the mounds.

MANAGEMENT WIPLICATIONS

These sites sre moderstely productive, as reflected by tree heights and gross wolumes.
Limitations to tree productivity are largely due to lsss than optimum soil drainage conditions
agsociated with the wet organic soils. Trees usually cccupy more well drained positions than
the microsites with skunk cabbage.

Soils are generally stable and not disturbed by flooding. This association usually occurs on
gentler slopes. Where it occurs on slopes over 35 percent, especially on volcanic ash soils,
mass wasting is common.

Regeneration of western hemiock is abundant following harvest, although the response is
somewhat slower than on the better drzined hemlock/biueberry and shield fern sites.
Regeneration is unevenly distributed dus to the abundance of wet, poorly-drained, microsites
associated with skunk cabbage. Brush competition is low. Planting is generally not needed to
adeguately regenerate these sites following timber harvest. Due to the desp soil organic layer,
gxposure of mineral soil is less likely than in some other associations.

Blueberry cover remains high following clearcutting until canopy closure. Closure does not
occur as quickly as on better drained socils. This association is potentially impeortant deer habitat
during mild winters. However, the canopy is more open, resulting in less snow interception.
Ouring the deep snow of a severe winter, forage availability is greatly reduced. The association
also is potentially important spring/early summer habitat for deer due to the abundance of skunk
cabbage.

This plant association is unlikely to provide suitable bald eagle nesting sites (Sidle et al. 1986),
since the trees are not as tall as in other associations. Skunk cabbage is an important forage
species for bear and geese. Trail and road construction is hampered by wet, skunk cabbage
microsites. These areas should be avoided or boardwalks used (for trails).

Southeast Alaska natives used skunk cabbage tubers for food. Leaves were used as all-purpose
wraps for steaming fish, forming into cups, and similar uses. Because of this, the plant has
been referred to as "Indian wax paper.” While the musty odor of the leaves is not imparted to
the food, the raw leaves contain calcium oxalate, a lung irritant, and are thus toxic unless
specially prepared.
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WESTERN HEMLOCK/DEVIL'S CLUB/SKUMK CABBAGE 170
Tesugs heterophylia/Oplopanax horridumsl ysichitum smericernm

VEGETATION

This is a moderately productive, more open hemlock association. Sitka spruce is nearly
always present in the overstory, and approaches 15 percent cover.

The shrub layer is dominated by devil’s club and blueberry. Salmonberry occurs in most
stands. Forbs and ferns are abundant.



Cover of Common Plants (%)

N=11Stands — e
_Species Mean Cover Range Constancy
Western Hemiock 45 15-65 100
W. Hemlock Regen. 17 0-38 91
Sitka Spruce 18 1-40 100
_Devil's Club 47 15-85 100
Blueberry 31 1-65 100
Salmonberry 8 1-185 100
_Skunk Cabbage 29 5-65 100

Similar Associgtions

This type is most similar to the hemiock/blueberry/skunk cabbage plant association. However,

devil's club is abundant in this plant association.

Late Seral Stand Structure

Western hemlock trees are usually less than 85 feet (26 m). While the canopy cover averages
56 percent, blowdown openings are common. Hemlock seedlings, saplings, suppressed, and
intermediate size trees are common.

OVERSTORY

Height {ft. [m]) 83 [25] 20 i6.1]
DBH {in. [cm]) 18 [46] 10 [25]
Basal Area (sq.ft./ac.) 256 70
Gross Volume (BF/ac.) 38,500 21,600
Cover (%) 56 i5
UNDERSTORY Mean Std. Dev.

|_Height (ft. [m])

Blueberry 3.1[0.9] 1.110.3]
Devil's Club 4.7 [1.4] 1.0 [0.3]
Cover (%)

_Tall Shrubs 100 34
Forbs 74 28
Ferns 25 _ 25
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Landform and Soils Summary

Range

Elevation (ft. [m]) 343 [105] 50-740 [15-226] |
Landform Frequency (%) li
Mountainslopes 45 l!
Lowlands 18
Footsiopes/Fans 18
Slope Class (%) Frequency (%) ii
16-35 36 |
36-55 9 i
56-75 45 B
76+ 9 i
fiean $Std. Dav. !}
Siope Mean (%) 26 2 %i
Soil Parent Material Frequency (%)
Residuum 50 !!
Colluvium 25 ﬁ
Alluvium 25 |
Soil Depth {em [in.]) gg
Mineral Soil Frequency (%)
> 50 [20] 100 |
Mean Std. Dev. iﬂ
Imp. Layer Depth 67 [26] 33113} |
Organic Layer Depth 21 18.3] 12 [4.7]
Soil Drainage Ffequencv (%)
Very Pooriy 27
Poorly 45
Somewhat Poorly 18
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ENVIRONMENTAL CHARACTERISTICS

The western hemiock/devil's club/skunk cabbage plant association is less common than the
similar hemlock/blueberry/skunk cabbage association. The best examples occur on deep,
organic soils over colluvium at the base of footslopes. The association cccurs from near ses
level to usually less than 800 feet (244 m) elevation.

This associstion appears 1o be a mosaic of well-drained devil’s club microsites and poorer
drained skunk cabbage depressions, i.e. mound and pit topography. Soils are mainly poorly to
very poorly drained. Surface flooding occurs to a lesser extent than in the Sitka spruce/devil's
club plant association.

MANAGEMENT IMPLICATIONS

The hemlock/devil’s club/skunk cabbage plant association is moderately productive. Limitations
to productivity are due to excessive soil water from upslope drainages. Since the water is
moving through these sites, nutrient availability is greater than in sites with lower water
turnover rates (e.g., mixed conifer/blueberry/skunk cabbage). Trees usually occupy more well
drained positions than the microsites with skunk cabbage. This plant association meets the
criteria for forested wetland. :

Regeneration of western hemlock is variable due to the abundance of wet microsites. Following
clearcut harvest, planting may be needed for adequate regeneration.

Devil's club cover declines while blueberry and fern cover increases for at least the first 25
years after clearcutting (DeMeo 1991). As indicated by the skunk cabbage, there is an
abundance of unsuitable tree-growing microsites (Schrader 1992), which affects succession and
understory dynamics.

Winter deer use of the plant association is limited due to poor snow interception canopy
conditions. However, deer commonly use skunk cabbage in the spring. Brown bear diggings
of skunk cabbage are also common.

Vancouver Canada geese utilize the skunk cabbage when this type occurs near goose nesting
areas. This plant association is uniikely to provide suitable bald eaglie nesting habitat (Sidle et
al. 1986).

Hemilock/devil's club/skunk cabbage sites are not suitable for shovel yarding due to the wet,
"mucky” soils. Windthrow potential is very high, also due to the soil characteristics.

Road and trail construction is difficult on the wet soils. Boardwalks should be used for trails
if they cannot be relocated.

Subsistence uses are similar to the hemiock/blueberry/skunk cabbage and devil's club types.
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WESTERN HEMLOCK-YELLOWCEDAR SERIES






ESTERN HEM&@@%@YELL@W@E@AR SERIES

Description

Yellowceedar {Alaska-cedar} is a codominant with western hemiock in stands with moderately
open {50 to 70 percent) canopies. Cedar cover typically ranges from 3 to 50 percent; cedar
rarely dominates the overstory. Spruce may be 2 minor overstory component. Mountain
hemlock may occur in stands which are transitional 10 mixed conifer or mountain hamiock
stands. The canopy is typically multi-lavered. lLarge branched, deep-crowned bemlocks and
cadar, like those found on the best hemlock sites, are less abundant in this series than in the
western hemiock series. Heights of sampled dominant and codominant trees varied from 75
to 100 fest (23 to 30 m) and diameters from 18 to 20 inchas (38 10 81 cm).

Wastern hemlock is the dominant
understory tree. Cedar regeneration
only occurred in about half of the
sampled stands and was less abundant
than western hemlock regeneration.
Nonetheless, we shall rstain the
hemiock-cedar series classification, at
least until more is known sabout
yellowcedar autecclogy. Cedar
seedlings are particularly uncommon in
areas of high deer use.

The age of dominant trees often
ranges from 150 to well over 300
years. Cedar is long-lived, outliving
western hemiock frees by 4 to 6
times. Trees may be more than 1000
vears ofd. Dead tops, bole rot, and
other age indicators are common.
Arboreal lichens, particularly Alectoria
species, are less abundant than on
mixed conifer sites but are morte
abundant than on more closed canopy
types, such as in the western hemlock
series.

Yellowcedar

Shrub canopy cover is usually high (>  Chamaecypars nootkatensis

50 percent) in late seral stands. Forb

cover is usually also high (> 50 percent). Blueberry and rusty menziesia are the most common
shrubs, and skunk cabbage, five-ieaf bramble, and bunchberry are the most common forbs. Deer
fern is the most common fern. Shield fern, common on highly productive sites, is nearly absent
in this type.
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Figure 11. Average Tree Structurs for Wesltern Hemlock-Yeliowesdar
Serles
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The four cedar associations are presented in order of increasingly poor soil drainage. since
drainage appears 1o be the dominant environmental factor affecting association distribution.
Figure 11 compares tree size among the associations. Although drainage is best in the devil's
club type, productivity is greatest in the menziesia type, possibly since the former type is more
frequently disturbed.

Cn non-alluvial, low elevation sites, cedar abundance increases as soil drainage becomes poorer
within the hemlock, hemlock-cadar, and mixed conifer series. Poorer drainage results in fewer trees,
and therefore more understory light, allowing ceder to survive and reproduce despite competition
from western hemlock. Cedar appears 1o be more tolerant of poor soil drainage conditions than
western hemlock.

Medium-sized down woody material is abundant. Due 10 low decomposition rates, cedar logs
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and snags—often from cedar die-back—accumulate on these sites (Hennon 1992). Down
woody material provides protected, nutrient-rich microsites, important for conifer regeneration,
especially in the wet, organic soils of skunk cabbage associations. Down wood also provides
fish habitat in small moderate gradient mixed control, high gradient contained, and alluvial fan
process group channels {Paustian et al. 1892).

The soils of the hemiock-vellowcedar associations vary from shallow tc deep, mineral to
organic, and poorly to somewhat poorly drained. Most stands occur on steeper mountain
slopes than the mixed conifer associations.

Plant succession is expected to follow the general pattern described in Chapter 2, except
canopy closure and other successional stages are expected to take longer than on more well
drained sites. For example, 2 300 year old fire-origin hemlock-yellowcedar stand on south
Etolin Island did not meet the regional old-growth definition (Boughton et al. 1992) due to lack
of snags and forbs. Late seral stages may include little or no cedar due to cedar dieback and
regeneration anomalies (see below).

Windthrow is common, particularly on shallow, wet soils. Young trees often appear stressed
{yellowing needles) due to wet soil and low nutrient conditions.

Deer and bear use the western hemlock-yellowcedar type heavily in spring, especially the skunk
cabbage association. Hemlock-cedar sites are used extensively by deer in fall. During deep
snow periods, cedar stands are used by deer for forage and bedding sites. Snow interception
is less frequent than in more closed forest types.

interior forest conditions may be less distinct than in more productive forest types such as the
western hemlock series. Nonetheless, consideration of the stand size required to maintain
interior conditions and to reduce edge effects is important in management for ecosystem
sustainability.

Yellowcedar Silviculture and Harvest Concems

Yellowcedar distribution and regeneration is nonuniform, apparently due to a combination of
factors including irreguler ssed crops, preferential browsing by deer, climate changes, and
disease. Across the Forest, yellowcedar appears to be declining in abundance (Hennon et al.
1980a, 1990b). Research on cedar regeneration, silviculture, and abundance is summarized
below (after DeMeo et al. 1992; see Hennon 1892 for more information).

Yellowcedar germinates best on mineral soil, but alder and spruce are strong competitors under
these conditions. Cedar seed crops are irregular, with several years between good crops
{Hennon 1992). Warm and cold stratification is required for good germination (Pawuk 1993).
Cedar is slow growing and frequently out-competed by hemlock and aider. Cedar generally
competes best on somewhat poorly drained soils—where western hemlock growth is impaired.

Seed sources may be scarce, since cedar abundance is known to be declining (Hennon et al.
1990a, 1990b). Ideally, sources should be near the planting area and within 500 feet {152 m)
elevationally (Pawuk, pers. comm. 1994). One hypothesis holds that warmer winter
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temperatures since the end of the Little ice Age (about 1850) have resulted in a thinner or less
frequent snowpack, reducing insulation for young cedar shoots and roots. Another hypothesis
proposed by Martin states that with the warmer winters cedar distribution has been reduced
due to increased foraging by deer {Hennon 1992). Patches of dead or dying cedars occur
throughout Southeast Alaska, often associated with peatlands. Holsten et al. {1985) note that
bark beetles and fungus found on dying and dead trees are not the main cause of tree death.
The causels) for decline need further research.

Yellowcedar is a very valuable wood, especially on the Asian market where it is valued for its
fine grain and similarity to a native cedar, which has been depleted. Yellowcedar is used for
temples, coffins, and other ceremonial purposes. In Alaska, yellowcedar is alsc valued,
particularly for artwork—such as totem poles, cance paddies, and masks—or where longevity
is needed in exposed conditions, such as decking and boardwalks. Dead and dying trees are
worth salvage logging since much of the wood is often still sound.

Harvest methods influence regeneration and may be manipulated to increase regsneration
success. Options were discussed at a conference in Sitka in 1991 {see Current Knowledge of
Ecoiogy and Silviculture of Yellowcedar in Southeast Alaska: Information Exchanged at Sitka,
Alaska, November 1891 by Paul Hennon 1982). These options were summarized in DeMeo et
al. (1992) as follows: '

1. Harvest timing. Conduct timber harvest at a time to coincide with 2 heavy cone crop
of yellowcedar. When possible, conduct harvest over snow 1o protect advanced
regeneration of yellowcedar.

2. Group selection. Harvest that results in small openings (< 2 acres [0.8 hal) might
encourage regeneration by seedfall from perimeter trees. One advantage is the potential
to enhance sites for other resources (e.g., wildlife). Disadvantages include costs,
possible windthrow losses, and a probable increase in hemiock regeneration. This
method may cause too little soil disturbance and create insufficient light to be effective
for yellowcedar. The size of the opening might influence success.

3. Individual tree selection. As in group selection, this may not result in adequate soil
disturbance or increased light to improve regeneration for yellowcedar. It will probably
favor hemlock regeneration. Other disadvantages include high costs and the perception
of high-grading. An advantage may be the opportunity to leave smalier yellowcedar
trees (e.g., pole-size).

4, Seed tree harvest. lLeave scattered individual vellowcedar trees on a unit while
harvesting to ensure seed source. This method has low cost and the advantage of
improving visuals and structural diversity of the harvested unit. Also, opportunities exist
for genetic improvement, since trees with superior traits can serve as the seed source.
There is some concern about blowdown, but trees need only remain standing for several
years to contribute 10 regeneration. i may even be advantageous if some or most seed
trees should blow down after several years. Because the crowns of yeliowcedar are
sparse, these trees may be less likely to blow down than Sitka spruce or western
hemlock.



10.

Shelterwood harvest. This option is similar to method {4) above, but with more trees
remaining to protect regenerating trees from drought and frost. In general, however,
regenerating yellowcedar do not need protection in the cool moist environment of
Southeast Alaska. A protective canopy wouid probably reduce growth by vellowcedar
seedlings due to less light and soil warming, and may favor competition by western
hemiock. A protective canopy may aiso decrease snow on the ground in winter, and
thus encourage deer use in the area, resulting in increased browse on vellowcedar
seedlings.

Cedar groups or “islands” feft in clearcuts. Again, this is similar to seed tree harvest,
but with this method, seed trees are left in groups or “islands™ in the unit. This may
have advantages that include wind-firmness and preserving wildlife habitat, but wouid
be less effective in distributing seed across the unit.

Clearcut and planting. This is one technique in which we already have extensive
experience. Advantages are that planting yellowcedar can be successful on most sites
{given sufficient effort), spacing can be controlled, site preparation can be used, new
sites {(where yellowcedar did not previously grow) can be established, and there is the
potential to control genetic quality. Disadvantages are the efforts associated with seed
and cone collection and storage, the expense of producing and planting seedlings, and
the potential for increased damage to seedlings caused by animals {(over natural
regeneration). :

Clearcut and no planting. The size of clearcuts may influence natural regeneration of
vellowcedar. Smaller cutting units with relatively greater perimeter/area ratios might
receive more seed from adjacent old-growth cedar. More yellowcedar can be left along
perimeters by careful unit layout. Advantages include adequate light, low cost, and no
need for site preparation. Disadvantages include unpredictable levels of natural
regeneration (including virtually no yellowcedar) and little genetic control. The relatively
short dispersal distance of vellowcedar seed should be considered if perimeter
yvellowcedar is relied upon as a seed source.

Burning. As site preparation, burning increases the ease of planting and thinning,
reduces competition by hemilock and other vegetation, reduces hemlock dwarf mistletoe,
and increases light, temperature, and nutrients for seedlings. Limited data suggest that
planted yellowcedar seedlings perform very well on burned sites. Disadvantages of
burning are cost, limited experience with burning techniques on the Tongass, killing of
advanced regeneration of yellowcedar and Sitka spruce, and unknown long-term effects
on soil nutrients. Limited data suggest burning may increase deer browse on
yellowcedar seedlings. Prescribed fire is not recommended because it is not a natural
process in current Southeast Alaskan forests.

Other site preparation and yarding. YUM (yarding of unmerchantable material), tractor
and shovel yarding, as well as various siash treatments, can affect soil disturbance,
slash levels, and soil surface-temperatures. These factors could have both positive and
negative effects on naturally regenerated or planted vellowcedar. Limited data from
trials at Anita Bay, Etolin Island, suggest that deer browsing on planted yellowcedar
seedlings is reduced in areas of heavy slash. Harvesting over snow, as mentioned in
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i2.

method (1), could preserve yellowcedar advanced regeneration where present (for
example, on wet, poorly drained sites).

Favor yeliowcedar during thinning. Most Districts on the Tongass already employ
this method. Saplings of yeliowcedar have high priority for selection as "leave”
trees during precommercial thinning (often around age 18). This method requires
vellowcedar saplings on the site, and if natural regenerationis counted on, the
number of saplings often is low.

Utlilize natural regeneraiion on low-volume sites. Natural regeneration, usually in the
form of vegetative layering, is common on sites with relatively poor drainage. As
these sites receive more harvesting, this method may be used to encourage more
cedar in the next stand. Harvest methods to optimize use of natural regeneration
on these sites remain poorly understood.

Distribution

The western hemiock-yellowcedar type occurs throughout Southeast Alaska, but appears
to be more common in central Southeast. It is more common on the islands than the
mainland, and is less common on northern Chichagof Island than on southern Chichagof
and Baranof Islands. This type occurs at 2l elevations below the mountain hemiock zone,
usually on sites that are less well drained than western hemlock associations (e.g..
somewhat poorly drained soils).

Figure 12 shows the general landscape position for the hemlock-yellowcedar associations.
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WESTERN HEMLOCK-YELLOWCEDAR/BLUEBERRY-DEVIL'S CLUB 250
Tsuga heterophylia-Uhampecyperis nootkatensis|Yaccinium spp.-
Oploparayx horriduerm

VEGETATION

This uncommon, moderately productive plant association is dominated by western hemlock and
vellowcedar. Although sampling size is limited (see Overview), this association appears to be
the only one in the series where the percent cover of cedar exceeds thai of hemlock. Sitka
spruce is usually a minor part of the overstory. Additional sampling is neaded.

Blueberry and dsvil’s club dominate the understory. Hemilock and spruce regeneration is
abundant. Yeliowcedar regeneration is not abundant and only was found in half the sampled
stands. Bunchberry and five-leaf bramble are the most common herbs.
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Cover of Common Plants {96!

N = 2 Stands _ _ _ I
_Species Mean Cover Range Constancy
Western Hemiock 27 15-38 100
Yellowcedar 38 25-50 100
Blueberry 51 38-63 100
Devil's Club 27 15-38 100
Bunchberry 15 5-25 100
Five-leaf Brambie 15 5-25 100

Similar Associations

This association is most similar to the western hemlock/blueberry-devil’s club-shallow soils type.
Cedar in this type separates these associations. The soils of these two associations are very
similar. Until the ecology of yellowcedar in Southeast Alaska is better understood, these should

be considered as separate plant associations.

Late Seral Stand Structure

Western hemlock and yellowcedar usually do not exceed 100 feet (30 m).
moderate. Understory trees of all sizes are abundant, forming a multi-layered cancpy. Down

logs and snags, especially rot-resistant cedar, are abundant.

Canopy closure is

OVERSTORY - Mean , Std. Dev.
Height (ft. [m]} 85 {26] 7.112.2]
DBH {in. [em]) 13 {33] 15 138]
_Basal Area (sq.ft./ac.) 240 O
Gross Volume (BF/ac.) 31,900 800
Cover (%) 68 3.5
UNDERSTORY Mean Std. Dev.
|l _Height (ft. [m])
| _Blueberry 3.0 [0.9] 2.1 {0.6]
Devil's Club 3.0 10.9] 2.8 {0.9]
Menziesia 6.0 [1.8] 0
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Landform and Solls Summary

Meen Range
Elevation (ft. Im]) 180 [879] 100-280 [30-85]
Landform Freguency {%)
Mountain slopes 50
Alluvial 50
Slope Class (%) Frequency (%)
16-35 50
56-75 50
Mean $td. Dev.
Stope Mean {%) 34 12
Soil Depth {cm [in.]) '
Mineral Soil ] Frequency (%}
> 50 {20] 100
Mean Std. Dev.
imp. Layer Depth 75 [30] : 35 {141
Organic Layer Depth 217 08.3] 0
Soil Drainage Frequency {%)
Somewhat Poorly

ENVIRONMENTAL CHARACTERISTICS

This plant association is not common on the Chatham Area. It oceurs from near sea level to
just below the mountain hemlock zone on mostly steeper mountain slope landforms where
drainage is resiricted. Soils are mostly mineral, and somewhat poorly to moderately well
drained.

MANAGEMENT IMPLICATIONS

These sites are moderately productive, as reflected by tree heights and gross volumes. Surface
and subsurface flow occurs as shown by the abundance of devil's club. Mass wasting is
common on voicanic ash soils on slopes steeper than 35 percent on Kruzof Island and in the
Sitka area. Windthrow is common.

Regeneration of western hemlock and spruce is abundant but regeneration of cedar is

uncommon following clearcutting. Establishing yellowcedar is difficult. Hemlock competition,
lower {than hemlock) reproductive rates, and browsing by deer appear to be major factors
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affecting cedar establishment. Maintenance of cedar following clearcutting In areas of high
desr densities requires planting and seadling protection. ARternative silvicultural trestments
should be considered to increase natural regeneration success. Possibly leaving seed and
understory trees may enbance natural regeneration, espsecially if advanced hemlock regeneration
can be retarded with light soil scarification. See the series introduction for more information.

Foltowing clearcutting, blusherry cover is expected to increase and devil's club cover 1o
decrease. Salmonberry and ferns associated with devil's ciub may also increase. Undersiory
production dedlines with canapy closure. Closure is expected 10 oocur later on these sites than
on the more productive sites described by Alaback {1882). If the soll is seversly disturbed,
alder wili become established on exposed mineral soils. Sitka alder wili establish on steep
mountain siopes and red alder on gentle footsiopes.

This association is potentially important deer habitat during mild to moderate winters. With
daep snow, forage availahility is greatly reduced. i is potentially imporiant spring/early summay
habitat for deer dus 10 the abundance of succulent herbs at lower elevations.

Brown bear sign and suitable bald eagie nest sites are uncommaon.

Surface flooding usually associated with v-notches or drainages can create problems for road
and landing iocations.

Southeast Alaskan natives use this association for coliection of yellowcedar. This wood is used
in carving, such as for small totem poles, paddles, and dishes. The roots are used for weaving,
baskat, and hat construction. Yellowceedar is a very valuable wood, and is highly prized on the
Asian lumber market. 1t resembles a Japanase cedar, no longer readily available, which is used
for cofiins, temples, and other ceremonial purposes.
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WESTERN MEMLOCK-YELLOWCEDAR/BLUEBERRY 290
Tsugs hoterophylie-Chamaescyparis nootketensis!Vacciniurm spp.

VEGETATION

This moderately productive forest type is dominated by western hemlock and vellowcedar,
Sitka spruce may be a minor part of the overstory. Mountain hemiock may be present in the
association near transitions to the mountain hemiock zone or mixed conifer associations.

Blueberry dominates the understory. Hemlock regeneration is abundant. Yellowcedar
regeneration is less abundant, but occurred in 63 percent of the stands sampled. Bunchberry,
five-leaf bramble, deer and oak fern are abundant. Shield fern may cccur on well drained open
ummocks, but is usually absent or less than 2 percent cover.
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Cover of Commmon Plants (%)

Western Hemlock 38
Yellowcedar 24
_Blueberry 58
Menziesia 12
Deer Fern 11

Similar Associations

This association mav be confused with hemlock-cedar/blueberry-menziesia but menaziesia is
more abundant in the latter type. The hemiock/blueberry type may also be confused with the
cedar type; however, the occurrence of cedar in the overstory serves to distinguish them.
While the hemilock-cedar/blueberry plant association is vegetatively different from the
hemiock/blueberry plant association, the soils of these two associations are very similar. Until
the ecology of yellowcedar in Southeast Alaska is better understood, it appears best to consider
these separate plant associations.

Late Seral Stand Structure
Western hemlock and yeliowcedar usually do not exceed 100 feet {30 m). Canopy closure is
moderate. Understory trees of ali sizes are abundant, forming a multi-layered canopy. Snags,
especially rot-resistant cedar, are abundant. However, the softer hemliock snags are more
valuable for cavity nesters.

Structure Summary

OVERSTORY Mean Std. Dev. §
|_Height (ft. [m]) 93 (28] 20106.11
DBH (in. feml) 23 {58] 7.0 118]
Basal Area (sq.ft./ac.) 303 77
| _Gross Volume (BF/ac.) 49,600 18,100
UNDERSTORY Std. Dev.
Height (ft. [m])
_Blueberry 3.00.9] 1.0 {0.3]
Menziesia 4.9 [1.4] 1.2 [0.4]
Cover (%)
Tall Shrubs 60 29
Forbs 55 43 ;
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Landform and Soils Summag e
iﬁm o

Mean
Elevation (ft. [m]) 653 [199] 70-1500 [21-457] |
Landform Freguency (%) E
Mountain slopes 84 H
Hillslopes 12
Siope Class (%) Frequency (%)
0-15 2
16-35 6 35
36-55 31 i
56-75 51 |
76 + . 10 EE
Mean Std. Dev. ﬂ
Slope Mean (%) 49 18 H
Soil Parent Material ' Frequency (%) “
Compact Till 25
Residuum 16
Colluvium 32
Volcanic | 12
Soit Depth {om [in.]}
Mineral Soil Frequency (%)
> 50 [20] g0
< 50 [20] 10
Mean Std. Dev.
imp. Laver Depth 58 [23] 32 113]
|__Organic Layer Depth 17 16.7] 8 {3.1]
Soif Drainage ‘ Frequency {%)
Poorly A i0
Somewhat Poorly 57
Moderately Well
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ENVIRONMENTAL CHARACTERISTICS

This plant association is commen. it occurs from near sea level to just below the mountsain
hemiock zone on mostly steeper mountainslope landforms where drainage is restrictad.

Soils are mostly mineral, somewhat poorly to moderately well drained, and well developed.
Soils on steeper slopes are shallow 1o bedrock or to compact glacial till, but steep encugh to
drain laterally. Soils on gentler slopes are frequently deeper, coarse-textured colluvium, able
to accommodate excessive water vertically through the profile.

MANAGEMENT MAPLICATIONS

These siies are moderately productive, as reflected by trse heights and gross volumes.
Limitations to productivity are largely due o less than optimum soil drainage conditions found
either on shallow soils or wet, deep organic soils. Windthrow potential is high due to ths
shallow soils.

Flooding or excessive subsurface flow usually does not occur. However, mass wasting is
common on volpanic ash soils on slopes steeper than 35 percent on Kruzof island and in the
Sitka area.

Regeneration of western hemlock is abundant but regeneration of cedar is uncommon following
clearcutting. Establishing yellowcedar is difficult. Hemlock competition, lower {than hemliock)
raproductive rates, climatic factors, and browsing by deer appear to be major factors affecting
pedar ssiablishment. Maintenance of cedar following clearcutting in areas of high deer
densities requires planting and seedling protection. Alternative silvicuitural treatments should
he considered 1o increase natural regeneration success. Possibly leaving seed and understory
trees may enhance natural regeneration, especially if advanced hamiock regeneration can be
retarded with light soil scarification. See series introduction for more information.

Following clearcutting, blueberry cover increases, although more slowly than on betier-drained
sites. Understory production declines with canopy closure, Closure is expected 1o cocour later
on these sites than on the more productive sites described by Alaback {1882; ses Chapter 2).
This prolonging of the shrub phase is due to poorer drainage. I the soil is severely disturbed,
alder wili become sstablished on exposed minsral soils. Sitka alder will establish on steep
mountain slopes and red alder on gentle footsiopes.

This association is potentially important deer habitat during wmild 10 moderate winters., With
deap snow, forage availability is greatly reduced. The association is potentially important
spring/early summer habitat for deer due to the abundance of succulent herbs at lower
elevations.

Dear appear to play an important role in forest dynamics, particularly on warmer wintering areas
close to saltwater, on southerly aspects, and along exterior islend coastiines. Foraging on cedar
seedlings has been hypothesized to be 3 factor in the distribution of cedar {(Hennon &t 2i. 1882},
Qver the Chatham Area, cedar regeneration is not gcourring to the level expected, yet late seral
stands of yellowcedar are abundant. In many stands along the outer coast of Baranof,
Chichagof, and Kruzof Islands and in isclated stends {e.g. Kruzof inner coast), blueberry has
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been nearly eliminated from the understory by deer.

These isolated stands become increasingly important to deer as surrounding, more highly
productive stands are harvested.

The most striking example of this can be seen at Lindenberg Harbor {north shore, Peril Strait}
where a 40+ ascre {16 ha) island of this plant association is completely surrounded by a
clearcut and the deer concentration within the island is extremely high. Because stands with
high vegetation impacts from deer were excluded from the data set. descriptions provided do
not reflect plant composition under these conditions. Analysis of these high deer use stands
is needed in the future since deer impact on vegetation now appears to be significant and
pervasive.

Brown bear foraging and trails and suitable bald eagle nest sites are uncommon.

Foad and irail construction in this type is complicated by steep slopes and shallow soils.

Southeast Alaska natives use this association for collection of yeliowcedar.
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WESTERN HEMLOCK-YELLOWCEDAR/BLUEBERRY-MENZIESIA 230
Tsuga heterophylla-Chamaecyparis nootkatensis|Vaccinium spp.-
Menziesie ferrugines

VEGETATION

This moderately productive forest type is dominated by western hemlock and velloweoadar,
Sitka spruce may be a minor part of the overstory. Blusberry and menziesia dominate the

understory, with menziesia cover averaging more than double that in  the
hemlock-cedar/blusberry and devil’s club types, and nearly double that of the blueberry/skunk
cabbage type.

Hemiock regensgration is abundant. Vellowcedar regeneration is not abundant, occurring in only
about half the stands sampled, with spruce regeneration more freguently observed.
Bunchberry and five-leaf bramble are the most abundant herbs. Desr and oak fern are
abundant, but only occurred in about two-thirds of the sampled stands.
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Cover of Common Plants (%)

N = 29 Stands

_Species Mean Cover Range Constancy
W. Hemiock 44 15-63 100
Yellowcedar 29 3-63 100

_Blueberry 68 38-85 100
Menziesia 42 38-63 100
Qak Fern 13 0-38 69
Deer Fern 7 0-15 _ 88

Similar Asscciations

This plant association may be confused with hemlock-cedar/blueberry but menziesia cover is
greater than 25 percent. The hemiock/biueberry-menziesia plant association is also similar to
this type, but the occurrence of cedar in the overstory separates these types. While the
hemlock-cedar/blueberry-menziesia - plant association is vegetatively different from
hemlock/blueberry-menziesia, the soils of these two associations are very similar. Until the
ecology of yellowcedar in Southeast Aiaska is better understood, it appears best to consider
these separate plant associations.

Late Seral Stand Structure

Western hemlock and yellow-cedar trees usually do not exceed 100 feet (30 m). Canopy
closure is moderate. Understory trees of all sizes are abundant, forming a multi-layered canopy.
Shrub cover is the highest of all associations in this series. Menziesia occurs in a layer above
blueberry.

Structure Summary

| OVERSTORY Mean , e
Height {ft. [mi) 97 (301 15 E4 6}
DBH {in. [cml} 21 53] 8.0 15} ’
Basal Area {sg.ft./ac.) 316 87

Gross Volume (BF/ac.} 54,800 24,000

UNDERSTORY Mean

Height (ft. Im])
r__Blueberr’sr 2.7 10.8] 1.0 10.31
Menziesia 5.511.7] 1.010.3]
over (%)
Tail Shrubs 91 50
Forbs 57 34
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Landform and Soils Summary

Range II

8-20

Mean
Elevation (ft. [m]) 465 [142] 30.940 [9-2871 |
Landform Frequency (%] !i
Mountain slopes 73 “
Hilislopes 18 éi
Siope Class (%) Freguency {%)
16-35 4 %g
36-55 46
56-75 31 |
76 + 19 i
Mean Std. Dev. ég
Slope Mean (%) 52 26
Soil Parent Material Frequency (%] ﬂ
Compact Till 25 ii
Colluvium 32 l!
Volcanic 13 !!
Soil Depth {cm [in.))
Mineral Soil Frequency {%] ﬁ
> 50 [20] 71 |
< 50 [20] 29
Mean Std. Dev.
imp. Layer Depth 40 [16] 33 {13]
Organic Layer Depth 20 {7.9] 9 [3.5] i!
Soil Drainage Frequency (%} |
Very Poorly Drained 12 |
Poorly 8 “
Somewhat Poorly a5 u
Moderately Weli 27 ﬂ
| well 19 |



ERVIRONMENTAL CHARACTERISTICS

This plant association is common. i occurs from near sea level to near the mountain hemlock
zone, usually on steep mountainsiope landforms.

Soils are mostly mineral, somewhat poorly 1o moderately well drained, well developed, and
shallow. Wost of the soil pits in this plant association were shallow, while most solls in
hemlock-cedar/blueberry were deep.

MANAGEMENT IMPLICATIONS

These sites are moderately productive, as reflected by tres heights and gross volumes.
Limitations 1o productivity are largaly due 1o soils being shallow over bedrock or glacial ol
Windthrow potential is high due to the shallow soils.

Soils are not disturbed by fiooding or excessive subsurface flow as shown by the abundance
of biusberry and the lack of salmonberry, devil’s club, and skunk cabbage lindicators of such
hydrologic regimesl. However, mass wasting is common on volcanic ash soils on slopes greater
than 35 percent in the Kruzof island and Sitka area.

Foliowing clearcuiting, regeneration of western hemlock is abundant, but regeneration of cedar
is uncommon. Establishing velloweadar is difficult due to its less effective {than haemiock)
reproductive strategy, browsing by deer, and competition from advanced hemlock regeneration.
iaintenance of cedar following clearcutting in areas with high deer densities reguires planting
and seedling protection. Alternative silvicultural treatments should be considered to increase
natursl regenerstion success. Possibly leaving seed and understiory trees may enhance natural
regeneration, especially if advanced hemlock regenerstion can be retarded with light soil
scarification. See series introduction for more information.

Blueberry vegetative and fruit production typically incresses after clearcutling. If the soil is
severaly disturbed, alder will become established on exposed mineral scils. Bitka alder will
establish on steep mountain slopes and red alder on gentle fooislopes.

Understory production declines with canopy closure. Closure is expected to occur later on
these sites than on the more productive sites described by Alaback (1982; see Chapter 2). This
extension of the shrub phase is due to the poorer drainage and shallow soils.

This association is potentially important deer habitat during mild winters. During deep snow,
forage availability is greatly reduced. The association is potentially important spring/eariy
summer habitat for deer due to the abundance of succulent herbs at lower elevations.

Deer appear to play an important role in forest dynamics, particularly on warmer wintering areas
close to saltwater, on southerly aspects, and along exterior island coastlines. Foraging on cedar
seedlings has been hypothesized to be a factor in the distribution of cedar {(Hennon 1992}.
Over the Chatham Area, cedar regeneration is not occurring to the level expected, vet late seral
stands of yellowcedar are abundant. In many stands along the outer coast of Baranof,
Chichagof, and Kruzof Islands and in stands isolated by water, peatiands, or timber harvest
{e.g., Kruzof inner coast, Todd area of Peril Strait north shore), bilueberry has been nearly
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eliminated from the understory by deer. Since stands with high vegetation impacts from deer
ware axcluded from the data set, descriptions do not reflect plant compaosition under these
conditions.

Brown bear sign and suitable bald sagle nest sites are uncommon.

fnad and trall construction should mitigate for shaliow soils and potential mass wasting.

Mecreational and subsistence uses of these sites are limited, They serve as a source for

velloweedar and blusberries.

8-22



8-23



WESTERM HENMLOCK-YELLOWCEDAR/BLUEBERRY/SKUNK CABBAGE 220
Tsuge heterophyila-Chamascypars nootkatensisiVaccinium spp.!
Lysichitum amesicany

YEGETATION

This moderately productive plant association is dominated by western hemiock and
vellowcedar. Sitka spruce may be a minor part of the overstery. Mountain hemlock may bhe
present in this association near transitions to the mountain hemlock zone or to mixed conifer
associations.

Blueberry and menziesia dominate the understory. Skunk cabbage is characteristic and
averaged 26 percent cover in the sampled stands. Hemlock regeneration is abundant.
Yellowcedar regeneration is not abundant, and only was found in about two-thirds of the stands
sampled.
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Cover of Common Plants (%))

N= 17 Stands e
Species Mean Cover Range Constancy ‘
Western Hemlock 37 15-65 100
Yellowcedar 29 15-85 100
Blueberry 50 15-65 100
Menziesia 23 3-65 100
Skunk Cabbage 26 3-65 100

Similsr Associations

This plant association may be confused with mixed conifer/blueberry/skunk cabbage but, in that
association, mountain hemlock s more abundant, at least 5§ percent. The western
hemiock/blueberry/skunk  cabbage plant association is alsc similar to the
hemiock-yellowcedar/blueberry/skunk cabbage. The occurrence of cedar in the overstory separates these
types. While the cedar association is vegetatively different from hemlock/blueberry/skunk cabbage, the
soils of these two associations are very similar. Until the ecology of yellowcedar in Southeast Alaska is
better understood, it appears best to consider these separate plant associations.

Late Seral Stand Structure

Western hemiock and yellowcedar usually do not exceed 95 feet {29 m). Canopy dlosure is moderate.
Understory trees of all sizes are abundant, forming 8 multi-lavered canopy. Shrub cover is lower than in
the hemlock-cedar/blueberry-menziesia and hemlock-cedar/blueberry plant associations. Fem cover is the
lowest of all the hemlock-cedar plant associstions. Snags, especially rotresistant cedar, are abundant.
The softer hemlock and spruce snags, however, are preferred by cavity nesters.

Structure Summary

| OVERSTORY Mean Std. Dev. |
| Height {ft. [m]) 87 127] 211(6.4] I
DBH_(in. [cmi) 19 (48] 9.0 {23} I
Basal Area (sq.ft./ac.) 303 100 |
Gross Volume (BF/ac.] 46,500 24,800 |
UNDERSTORY Mean Std. Dev. ﬂ

Height (ft. {m])
| Blueberry 3.1 [0.9] 1.1 [0.3] i
Menziesia 5.9 [1.8] 1.0 [0.3] I
Cover (%) il
| Tall Shrubs 52 {
|
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Landform and Scils Summary

Mean Range
Elevation (ft. [m]) 412 [126] 40-1450 [12-441]
Landform Frequency (%)
Hill-Mountain slopes 53
Footslopes/Fans 35
Lowlands 12
Slope Class %} Frequency (%)
0-15 5]
16-35 41
36-55 35
56-75 i8
_ Meen Std. Dev.
Siope Mean (%) 28 18
Soil Parent Material Frequency {%) §é
Compact Till 50 H
Alluviem 25
Colluvium 12
Volcanic 13
Soil Depth {(cm [in.D)
Mineral Soil Freguency {%)
> 50 [20] 100 |
Mean Std. Dev.
Imp. Layer Depth 67 [26] 33 {13}
Organic Layer Depth 41 [16] 22 [8.7]
Soil Drainage Frequency {%)
Very Poorly Drained 24 |
Poorly 41
Somewhat Poorly 29
6
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ENVIRONMENTAL CHARACTERISTICS

This plant association is abundant. It occurs from sea level 10 near the mountain hemlock zone
on benches or gentle sloping landforms. it is common along the edge of old alluvial fans and
floodplains and at the base of footslopes.

Soils are poorly drained as a result of several conditions. WMost commonly, compact till or
volcanic ash forms an impermeable laver which restricts water movement. On deep soils
formed in colluvium or alluvium, excessive water received from neighboring siopes saturates
the soil. Since the soils are mostly fine textured and/or organic, moisture is retained. These
conditions will vary depending on siope and local precipitation. Skunk cabbage indicates the
soil is wet within 50 em (20 in.) of the surface throughout the growing season.

MANAGEMENT IMPLICATIONS

These sites are moderately productive, as reflected by tree heights and gross volumes.
Limitations to productivity include poor soil drainage and the abundance of wet microsites
unsuitable for trees. Trees usuaily occupy the more well drained positions than the microsites
with skunk cabbage. Windthrow potential is high due to the wet soils.

While this plant association is not classified as a forested wetland {DeMeo et ai. 1988}, the
index number is borderline. Given the abundance of skunk cabbage and organic soils in this
association, wetland status should be determined on a project basis. On benches and lowlands,
the association is likely to be wetland while, on slopes, it may be upland. '

Soils are stable, but on mountainsiope benches, water accumulation following storms can
trigger a slide. Slides are common on volcanic ash soils on slopes greater than 35 percent in
the Kruzof Island and Sitka area.

Following clearcutting. regeneration of western hemlock is abundant, but regeneration of cedar
is uncommon. Establishing yellowcedar is difficult due to its less effective (than hemlock)
reproductive strategy, browsing by deer, and the typically abundant advanced regeneration of
hemlock. Maintenance of cedar following clearcut logging in areas with high deer densities
requires planting and seedling protection. Alternative silviculiural treatments should be
considered to increase natural regeneration success. Possibly leaving seed and understory trees
may enhance natural regeneration, especially if advanced hemlock regeneration can be retarded
with light soil scarification. See series introduction for more information.

Following clearcutting, blueberry vegetative and fruit production typically increases. If the soil
is severely disturbed, alder will become established on exposed mineral soils. Sitka aider will
establish on steep mountain slopes and red alder on gentle footslopes. However, the large
accumulation of soil organic matter typical in this association reduces the chance of exposing
mineral soils.

Understory production declines with canopy closure. Closure is expected to occur later on
these sites than on the more productive sites described by Alaback (1982; see Chapter 2). This
extension of the shrub phase is due to the poorer drainage and the abundance of wet, mucky
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skunk cabbage microsites, which are not suited for conifers.

Deer appear to play an important role in forest dymamics in this association, particularly on
warmer wintering areas close to saltwater, on southerly aspects, and along exterior island
coastlines. Foraging on cedar seedlings has been hypothesized to be a factor in the distribution

of cedar {Hennon 1882). Over
the Chatham  Area, cedar
regeneration is not occurring to
the level expected, yet late seral
stands of vellowcedar are
abundant. In many stands along
the outer coast of Baranof,
Chichagof, and Kruzof Islands,
and in isolated stands {e.g..
Kruzof inner coast, Todd area on
Peril Strait), blueberry has been
nearly eliminated from the
understory by deer. Because
stands with high wvegetation

impacts from deer were excluded -

from the data set, the descriptions
provided do not reflect plant
composition under these
conditions.

This association is potentially
important deer habitat during mild
winters. With deep snow, forage
availability is greatly reduced.
The association is important
spring habitat for deer and bear
due to the abundance of skunk
cabbage. Suitable bald eagle nest
sites are uNCOMMON.

Road and ftrail construction
success is limited by poor
drainage on these sites. Woet
skunk cabbage microsites should
be avoided. Logging systems

Skunk Cabbage
Lysichiturn americanum

shouid be designed to use as much deflection as possible.

This association is used by Southeast Alaska natives for collection of yellowecedar and skunk

cabbage.
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MIXED CONIFER SERIES






g
MIXED CONIFER SERIES

Description

Muountzin hemiock, vallowocedar, and western hemiock codominate in the typé@a@’y open, low-
stature late sera! stands in this series. Shore pine znd Sitka spruce occur in small amounts.
Sitka spruce may be the tallest species, but usually appears strassed (yellow nesedles). Red
alder is uncomnon. Overstory cover ranges from 30 to 50 percent. Multiple canopy layers are
common but oflen indistinguishable due to the opennass of the canopy. Heights of dominant
and codominant trees vary from 50 19 78 feet {15-23 m) and diamsters vary from 18 to 20
inches {38-51 em). Ages of dominant trees will often range from 150 1o wall over 300 years.
Yalloweadar trees may exceed 1000 years in age. Dead tops, bole rot, and other age indicators
are commoen. Arboresl lichens, particularly dlectoris species, are sbundant on open grown
traes.

Shrub cover may reach 100 percent. Forb cover is usually greater than 30 percent and on
skunk cabbage sites may exceed 75 percent. Blueberry and rusty menziesia are the most
common shvubs and skunk cabbage, five-leaf bramble, and bunchberry are the most commaon
forbs. Deer fern is the most common fern. Sedges dominate some of the most open, wet piant
associations.

The five associations in this series are presented in order of increasingly poor soil drainage,
since soil moisture appears 1o be the dominant environmentia! factor affecting association
distribution. Figure 13 compares tree sizes among the associations. While the skunk cabbage-
lady fern type has the poorest drzinage, the soils in thesse stands are typically 8 mosaic of
moving water areas and stagnant water areas, and trees grow relatively well in the beiter
drained portions of the mosaic., The blueberry/skunk cabbage type alsc often shows a soil
maosaic with best tree growth on the betier drained soils.

Because of the shorter tree heights and open canopy in this serigs, windthrow is infrequent.
Down woody material is less common than in more productive associations, and is relatively
small. Decomposition rates are slow on the poorly drained soils, especially for cedar. Cedar
logs hundreds of vears old have been excavated from desp organic soils on these sites. Down
wood provides raised, better drained microsites which are extremely important for regeneration
of all ree species on these wet soils. Snags are abundant but generally small. Cedar die-bac

reporied by Hennon {1882} is common.

The concept of a2 mixed species serigs has been used in the southern Pacific Coast coniferous
forest zone whers many productive sites remain in 8 mixed conifer condition due to frequent
fires. in Southeast Alaska, mixed conifer forests are generally unproductive and not disturbed
by fire. These forests remain open and dominated by a variety of trees dus 1o poor growing
conditions.



Flgure 13. Average Tree Structure for Mixed Conifer Series

T 250

1+ 200

4 15@

)

+ 100

&

- 50

Gross volume in mbi; Bassl area In 2q. R./acre

Helght in feet {1 /. = 0.305 m); Diameter in inche
. )
o338 8s88¢d4

Bluebenry Copperbush Blusberry /dosr Blusberry /skunk Skunk cabbags-
cabbage cabbage lady fern

] DBH —&—— Bas. Area —F— Gross Vol

Since stand leve! blowdown or fire is uncommon and few trees have been harvested in this
series, little is known about secondary plant succession. Some anthropogenic fire origin stands
occur throughout Southeast Alaska. Observations of fire origin stands in Behm Canal (60 vears
old), south Etolin Island (300 vears old), and at Goddard Hot Springs {70 vears old) indicate
canopy closure and understory exclusion may only occur in smail clumps in these stands. Tree
growth on these sites is slow. Hence, 8 longer time period is expected to achieve late seral
conditions. The 300 vear old stand on south Etolin Isiand had only one age and size class of
trees. Small scale gaps, formed by normal tree mortality, appear to be the most important
disturbance mechanism in this series.

Scils are typically deep and organic. Compact till, shaliow unfractured bedrock, concave
fandforms, volcanic ash, and placic horizons are the primary drainage impeding features. Waler
storage and slow rates of discharge due to the high organic scils on gentle topography may be
important watershed functions provided by these sites.

Deer and bear use this type heavily during the spring, especially the skunk cabbage
associations. Down wood may provide fish habitat when the assccistions occur near streams.
Due to limited snow interception by the open canopies, heavy winter use by deer and mountain
goats is preciuded.

Interior patch conditions associated with closed canopy forest generally do not occur in mixed
conifer stands. Indeed, temperature, wind, and humidity cycles may be more extreme
{Boughton et al. 1992). Hence in this series, when managing for ecosystem sustainability,
maintaining interior late-seral forest conditions is less important. However, stand size
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considerations in conjunciion with other forest types may be important since mixed conifer
associations can act as huffers around closed canopy forests.

Diseribution

The mixed conifer series is very sbundant in Boutheast Alaska. On large iglands {(e.g., Baranof, Kruzof,
ang Prince of Walss idands), this series oooupies a greater portion of their southem than northern habves.
Agparently more rain is intercepted on the southern sides due to an orographic effect as the major
southeasterly storms move up the coast. For example, the rainfall on southern Baranof exceeds 200
inchasfvear, while the rainfall at Hoonah is less than half thet. Likewise, there appsars 1o be an
west-east gradient with Sitka receiving nearly 100 inchesfyear and Angoon receiving less than 50
inches/vear.

The mixed conifer type ocours below the mountain hemlock series 1o seg level. K ocours primarily on
fiat to gently doping lowlands up 1o 1500 feet 457 my. To a lesser axtent, & coours on stesper slopes
whar@ soils are very shallow over unfractured bedrock, especially in high rainfall areas. Mixed conifer
associations often ocowr in ransition zones between more productive forest and non-foresied peatlands
(musk@g} Figure 14 shows the general landscape position and distribution for the five associations.

Blueberry type

LR,

| %k cab. typegﬁ
";’.,7‘%%&{

Figure 14. Generalized Landscape Positions for Mixed Conifer Associations



MIXED CONIFER/BLUEBERRY 410
Mixed Conifer/Veceinium spp.

YVEGETATION

This plant association features a mix of overstory species. Because the association is found
on sites with shallow soils, restricied drainage, or other low productivity conditions, trees do
not grow well. Western and mountain hemicck are the most common overstory trees.
Yellowcedar is an important overstory tree in about haif the stands. Sitka spruce may be a
minor component.

Blueberry and menziesia are the dominant shrubs. Western and mountain hemiock regeneration
is abundant. Yellowcedar trees occurred in about one-third of the understories sampled.
Bunchberry, five-leaf bramble. and fern-leaf goldthread are abundant. . Deer fern is the most
common fern.



Cover of Common Plants {%])

N=751Stands I
Species Mean Cover Renge Constancy
Western Hemiock 19 0-38 94
Mountain Hemlock i8 0-38 88
Yellowcedar 17 0-38 51

_Blueberry 69 15-98 100
Menziesia 23 0-63 94

Similar Associations

This type has the best drainage of the mixed conifer associations and may be confused with
hemliock-cedar associations. However, the occurrence of mountain hemlock and lower
productivity in the mixed conifer associations distinguishes it.

Late Seral Stand Structure

Stand height is usually less than 70 feet {21 m). lﬁﬂderst@ry trees of ali heights are abundant,
forming a multi-layered canopy. Menziesia usually grows above blueberry.

These stands are open. Shrub cover approaches 100 percent in some stands. Forbs are
abundant. Down logs and snags are small, less common than in more dense stands, and mostly
decay-resistant vyellowcedar.

Structure Summary

_OVERSTORY Mean Std. Dev. |
| Height {ft. [m]) 64 [20] 14 [4.3]
DBH (in. [eml) 17 1431 5.9 [15] i
Basal Area gsa ft./ac. ) 194 97 !
19,300 11,600

. > S E—

i = 'vwl" — e J‘
Std. Dev. ‘

UNDERSTORY

Mean
Height (ft. {m])
| Blueberry 3.8 [1.2] 1.110.31
| Menziesia 5.9 [1.8] 1.4 [0.4] I
Cover (%) |
| Tail Shrubs 74 46 |
Low Shrubs 11 8
Forbs 38 24
Ferns 7 11
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Landform and Scils Summary

i

Mean Range
Elevation (ft. [m]) 711 [217] 150-1500 [46-457]
Landform ' Frequency (%)
Mountainsiopes 63
Hillslopes 27
Slope Class (%) Freguency {%)
0-15 2
16-35 i3
36-55 54
56-75 17
76 + 15 |
Mearé Std. Dev. E
Siope Mean (%) 41 23 |
Soil Parent Materis! Frequency [%) |
Compact Till 37
Residuum 9
Colluvium 12
Organic Material 12
Volcanic 9
Soil Depth (cm fin.]) i
Mineral Soil Frequency (%) ﬁ
* > 50 [20] 64 |
< 50 [20] 36 |
Mean Std. Dewv. §
imp. Layer Depth 37 115] 31 1[12] H
Organic Layer Depth 18 {7.1] 10 3.9}
Soil Drainage Frequency (%)
Very Poorly Drained 8
Poorly 21
Somewhat Poorly 40
Moderately Well




ENVIRONMENTAL CHARACTERISTICS

This plant association is abundant on moderately steep slopes from sea level o near the
mountain hemlock zone on mouniain and hill landforms.

Soils are generally shallow and drainage is variable. Compact till, bedrock weathered in place
{residuum), organics over bedrock, and shallow colluvium are the most common parent
materizls. Volcanic ash in the Mt. Edgecumbe and Sitka areas iz also common,

MAMAGEMENT IMPLICATIONS

Productivity is low, limited by poor solis. Windthrow potential is low due to the small stature
of mature trees and open canopy.

Soils are stable, but, following large storms mixed conifer sites on steep, shallow soils are
sublect to fallure. Slides are especiaily common on volcanic ash soils on slopes greater than
35 percent on Kruzof lsland and in the Sitka arsa.

Regeneration of western and mountain hemlock is abundant. On about one-third of the
sampled sites, yellowcedar was also abundant. Sitka spruce seediings cccurred in about half
the sampled sites, in small amounts. Regeneration growth rates are slow due to poor suils and,
occasionaily, dense blueberry and menziesia following clearcutting. Regeneration of cedar is
uncommen after clearcutting. Establishing veliowcedar can be difficult due to its poor
competition with other conifers, erratic seed crops, and browsing by deer (see Chapter 8
introduction}.

Following clearcutiing, blusberry and menziasia may maintain dominance for at least 30 vears.
As tree cover increases, understory production is expected to decline but not to the degree
seen in the hemlock and hemlock-cedar associations. Oversall, the shrub sere persists longer
than in the more productive series. Conifer growth is much slower than on well-drained sites.

This association is not considered important deer winter habitat. With deep snow, forage
availability is greatly reduced. Deer influence vegetation composition on the warmer wintering
areas along the outer west coast of Chichagof, Kruzof, and Baranof islands. In these aress,
blueberry is nearly absent due to overbrowsing by deer. Menziesia, a less preferred forage
species, is zbundant Hemilock and cedar seedlings are also overbrowsed. These conditions
are rare on colder deer wintering areas on the inner coast and mainiand.

Suitable bald eagle nest sites are uncommon. River otters prefer this type for natal denning
when it occurs within one-half mile of saltwater (Woolington 1984).

Due 1o the wet and occasionally unstable soils, road and trail construction should be avoided
where possible. On some sites, shovel yarding may be an option.

Due to the open nature of these stands, they may be used by hikers, skiers, and hunters.
Subsistence uses of the association include berry picking and collection of yellowcedar.
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MIXED CONIFER/COPPERBUSH 491
Wined Conifer/Cladothamnus pyrolsefiorus

YEGETATION

This plant association is a mix of open forest and peatiand {muskeg) plant species. Mountain
hemlock and vellowcedar are the dominant overstory trees. Western hemilock occurred in about
half the sampled stands in limited amounts. Spruce is an occasional component. Both western
hemlock and spruce are stressed on thase sites as indicated by chiorotic (yellowed) needies.
Among the stands sampled in the mixed conifer series, this is the only association where shore
pine gccurred in the overstory. ‘

Copperbush and blueberry are the dominant forest shrubs. Crowberry, mountain granhserry,
and bog blueberry are the most common bog-type shrubs. Understory cedar and mountain
hemlock are common, while understory western hemlock is less common than in any other
mixed conifer association. Deer cabbage and lady fern are the most abundant forb and fern,
respectively. Gramincids are abundant.
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Cover of Common Plants (%)

N = 22 Stands .

_Species Mean Cover Range Constancy
Western Hemiock 5 0-15 59
Mountain Hemiock 18 0-65 91
Yellowcedar 19 0-40 77
Blueberry 37 3-85 100
Copperbush 28 15-65 100
Deer Cabbage 16 0-65 68

Similar Associgtions

The mixed conifer/copperbush plant association is most similar to the mountain
hemiock/copperbush/ cassiope plant association. However, the mixed conifer/copperbush plant
association is distinctive in three ways: 1) it is usually found at lower elevations: 2) mountain
hemlock is overstory codominant; and 3) cassiope is not abundant.

Late Seral Stand Structure

Dominant trees are usually less than 80 feet {18 m). Stands are very open. Basal area and tree
diameters are low. ’

Structure Summary

DOVERSTORY Mean Std. Dev. @
_Height (ft. [m]) 56 {17] 19 15.8]
DEH (in. [ml} 16 141] 7.2 {18] |
Basal Area {sqg.ft./ac.) 212 118 ii
Gross Volume (BF/ac.) 12,200 9,800
| Cover (%) 32 12 ﬁ%g
UNDERSTORY Mesn Std. Dev.
Height (ft. [m])
Blueberry 3.2 (1.0} 1.0 {0.3]
Menziesia 4.0{1.2] 0.6 [0.2]
Cover {%)
Tall Shrubs 64 28 |
Forbs 51 57 !
Ferns — 10 - 6 ﬂ




Landform and Soils Summeary

ean Range
Elevation (ft. [m]) 752 {229] 80-1710 [24-521}
Landform Frequency (%)
Mountainslopes 81
Hillslopes 10 B
Lowlands 10 g!
Siope Class (%) Frequency (%) |
0-15 5 I
16-35 24 Bi
36-55 57
76 + i4
Mean Std. Dev.
Siope Mean (%) 41 i4 i
Soil Parent Material | Frequency (%] ii
Compact Til | | 53 i
Granite | . 12 gg
Colluvium , 17
Volcanic 12 Eﬂ
Soil Depth (cm [in.]) %
Mineral Soil Freguency (%)
> 50 [20] 83 g
< 50 [20] 17
Mean Std. Dev. ﬁ
Imp. Layer Depth 50 [20] 33 [13] !
Organic Layer Depth 18 [7.1] 9 [3.5] il
Soil Drainage Frequency (%) i!
Very Poorly Drained 10 u
Poorly 29 ﬂ
Somewhat Poorly 52
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ENVIRONMENTAL CHARACTERISTICS

This plant association is common on moderately sieep siopas, from sea level to just below the
mountain hemlock zone, where i grades into the mountain hemlock/copperbush plant
associstion, This association is most commeon in low elevation, locally colder sreas, as
indicated by the abundant copperbush. These conditions are common in the interior of
Chichagof and Baranof Islands in upper watershed positions. For example, the plant association
is more common in upper Tenakes Inlet on the cooler south side than on the warmer north
shore or near the mouth of the inlet.

Soils are somewhat poorly 10 poorly drained. Organic matter is deep, but less desp than in
skunk cabbage or deer cabbage types. Compact till is the most commeoen parent material.
Yolcanic ash is sommon in the Mt Edgecumbe and 3itka area. Few microsites are sufficiently
drained 10 suppori tree establishment; most trees establish on old logs or stumps.

MANAGEMENT IMPLICATIONS

Productivity is the second lowast of the
series. These sitss are not suited for
timber management due to the poor
soils and few suitable tree-growing
sites. Windthrow is uncommon due to
the open canopy and low stature of the
trees.

Due t0o the abundance of deer cabbage
and other forbs, this association is used
by deer in the spring, summer, and fall.

»
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2-11



MIXED CONIFER/BLUEBERRY/DEER CABBAGE 430
Wixed Conifer/Vacoinium spp./Fauria criste-galli

WVEGETATION

This plant association is a mix of open forest and peatland {muskeg) piant species. Mountain
hemiock and velloweedar dominate the overstory. Western hemlock and Sitka spruce are
common, but are stressed, as indicated by chlorotic {yellowed) needles.

Blueberry and menziesia are the dominant forest shrubs. Crowberry, mountain cranberry,
Labrador tea, and bog kalmia are the most common bog-type shrubs. Mountain hemlock is
more abundant than western hemiock in the understory. Cedar and spruce occurrad in the
understory in over two-thirds of the sampled stands. Shore pine occurred only in the
understory, and only in 10 percent of the sampled stands. Deer cabbage and bunchberry are
the most abundant forbs. Sedges are abundant.
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Cover of Commeon Plants (%)

= 21 Stands . _

_Species Mean Cover Range Constancy
Western Hemiock 7 0-15 86

it Mountain Hemiock 10 0-158 86
Yellowcedar 18 0-40 86
Blueberry 53 i15-85 100
Menziesia 18 3-40 100
Crowberry i3 0-40 33
Mountain Cranberry 9 0-25 33
Deer Cabbage 20 0-65 _80

This assoma‘uen is most similar to the mountain hemlock/blueberry/deer cabbage plant association.

However, mountain hemlock associations usually occur at higher elevations; and low-growing bog shrubs
that are common to the mixed conifer association are uncommon in the mountain hemiock association.

Within the mixed conifer series, the deer cabbage type is more open and more like peatland {muskeg)
than the blueberry or blueberry/skunk cabbage types.

Late Seral Stend Structure .

Within this series, the mixed conifer/blueberry/deer cabbage association is the most open and has the
lowest tree volume/acre. Dominant trees are usually less than 85 feet {17 m) tall. Tree diameters and
basal area are low. Of all the trees in this association, cedar attains the largest stature. Low shrubs,
grasses, and sedges are commaon.

Structure Summary

OVERSTORY Mean Std. Dev. !!
Height (ft. [m]) 49 [15] 13 14.01
 DBH {in, feml) 14 [36] 4.9 [12]
Basal Area (sq.ft./ac.) 165 ' 93
_Gross Volume (BF/ac.) 9.800 8,300
L Cover (%) _____ o 2 O
UNDERSTORV Mean $td. Dev.
Height (ft. {m])
 Blueberry 2.9 10.9] 1.0 [0.3]
Il_Menziesia 4.4 11.3] 1.3 {0.4]
Cover (%)
_Tail Shrubs 67 37
Low Shrubs 21 13
il_Forbs 87 44
i Ferns 10 13
Grasses 19 26
IL Sedges 23 24
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Landform and Soils Summary

Mean Range
Elevation (ft. [m]) 469 [143] 100-920 [30-280]
Landform Freguency (%}
Mountainslopes B5
Hillsiopes 15
Lowlands 28
Siope Class (%) Freguency {%)
16-35 45
36-58 40
56-75 10
76+ 5
Mean Std. Dev.
Siope Mean (%] ' 22 16
Soil Parent Material | Frequency (%)
Compact Till , 39
Compact Ash . 11
Colluvium : 11
Organic Material 17
Volcanic ' 16
Soil Depth {cm [in.])
Mineral Soil Frequency (%)
> 50 [20] 83
< 50 [20] 37
Mean Std. Dev.
imp. Layer Depth 45 [18] 37 115]
Organic Layer Depth 311121 27 {111
Soil Drainage Frequency (%!}
Very Poorly Drained 25
Poorly 45
Somewhat Poorly 25
_Moderately Well 5
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ENVIRONMENTAL CHARACTERISTICS

The mixed conifer/blusberry/deer cabbage plant association is abundant. i occurs from sea
ievel to just below the mountain hemlock zone. Compact glacial till and organic matier
comprise most of the soll parent material. Volcanic ash is common in the Mt. Edgecumbe and
Sitka arsa.

Soils are poorly drained. Excessive groundwater from neighboring slopes accumulates on these
sites. Soils are typically saturated to the surface, as indicated by the abundant sedges. Few
well-drained, tres-growing microsites exist; most are on old logs.

MANAGEMENT IMPLICATIONS

Productivity is the lowsst in the series. These sites are not suited for timber management dus
1o the poor soils and few suliable tres-growing sites. This sssociation is classified as a forested
wetland (DeMeo 2t gl. 18988). Blowdown is uncommon due 1o the opan canopy and low stature
of the trees.

Little is known about stand development
following clearing in these sites. The only
known stand level disturbances are a result of
human-caused fires during drought vyears.
Examples of this are the 1930s Goddard Hot
Springs {Baranof Island) burn and a late
1600s burn on south Etolin Island. In these
examples, canopy closure did not occur, but
the forest remsined open with shifts
gceurring in species composition. in some
cases, burning appears 1o make sites mors
productive. Further investigations should be
completed on these burn sites to document
post-fire succession.

-

This association is good spring, summer, and

fall habitat for deer due to the abundance of Deer Cabbage
deer cabbage and other forbs. Yellow-legs Fauria crista-gaili . /
and Vancouver Canada geese use these sites K}/ et
for nesting. An abundant and wide varisty of 2O
fruits and flowers provide food for many animal species. Brown bear sign is common.

Special road and trail construction measures (rock overlay or boardwalk) are required in these
sites due to the extremely wet soils and the likelihood of adversely affacting site hydrology.
Soils are subject to puddiing and are not trafficable.

Hecreational and subsistence uses include collection of blusberries, cranberries, and
crowberries. '
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MIXED CONIFER/BLUEBERRY/SKUNK CABBAGE &20
Mixed Conifer/Vaccinium spp./Lysichitum emericenum

VEGETATION

A mix of tree species characterizes this moderately open plant association. Western and
mountain hemiock are the most common overstory trees. Yellowcedar was an important
overstory tree in about half the sampled stands. Sitka spruce may be a minor part of the
overstory.

Blueberry and menziesia are the dominant shrubs. Mountain and western hemlock regeneration
occurs in most stands. Sitka spruce regeneration occurred in about two-thirds of the sampled
stands and vellowcedar regeneration in about one-third of the stands. Skunk cabbage is the
dominant forb.
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Cover of Common Piants {9}

N = 63 Stands

Species fMean Cover Range Constancy
‘Western Hemlock 23 0-40 90
Mountain Hemilock 15 0-40 90
Yellowcedar 23 0-40 52
Blueberry 54 15-85 100
Menziesia 22 0-65 94

Similar Associations

The mixed conifer/blueberry/skunk cabbage plant association may be confused with wastern
hemlock/biueberry/skunk cabbage or hemlock-cedar/blueberry/skunk cabbage, but mountsin
hemlock is much more common in the mixed conifer/blueberry/skunk cabbage association, and
stand heights are lower.

Late Seral Stand Structure.

Stand height is usually less than 70 feet (21 m). Understory trees of all heights are abundant,
forming a multi-layered canopy. Biueberry and menziesia are tall. These stands are open.
Shrub cover approaches 100 percent in some stands. Forbs are abundant. Down logs are

small. Snags are small but abundant, mostly decay-resistant yellowcedar.

mCthe i e R e

Mean

Height (ft. Iml) 68 1211 15 1461 4
| DBH (in. [cmi) 19 [48] 12 [30] |
_Basal Area (sg.ft./ac.) 235 100 jg

Gross Volume (BF/ac.) 24,500 15,700

Cover (%) 46 15 %

UNDERSTORY Mean Std. Dev.

Height (ft. {m]}

Blueberry 3.6 [1.11 0.8 [0.2]

Menziesia 5.8 1.8] 1.3 10.4]

Cover (%)

Tall Shrubs 68 Ji
| Low Shrubs 10

78 |

=
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Landform and Soils Summary

Mean Range ;:-':!

Elevation (ft. [m]} 550 [168] 10-1500 [3-457]

Lendform Frequency (%
Mountainsiopes 56
Alluvial 11 ;
Lowlands 27 ii

Siope Class {%) Frequency {%) %!
16-35 43 I
36-55 27
58-75 21

Mean Std. Dev.

Slope Mean {%) 23 15 i

Soil Parent Material Frequency (%! iI
Compact Til 31 |
Residuum 6 E!
Colluvium 8 BE
Organic Material 29
Volcanic 6

Soil Depth (cm [in.])

Mineral Soil Freguency (%)
> 50 [20] 79 |
< 50 [20] 21
Mean Std. Dev,
imp. Layer Depth 52 [20] 35 [14]
Organic Layer Depth 37 (15] 30 [12]

Soil Drainage Freguency (%] |
Very Poorly Drained 40 ﬁ
Poorly 49
Somewhat Poorly 8 “
Moderately Weli 2
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ENVIRONMENTAL CHARACTERISTICS

The mixed conifer/biusberry/sicunk cabbage plant association is very abundant. It oocurs from
s23 level to near the mountain hemlock zone on benches or on gently sloping mouniain and hill
landforms. This association is common along the edges of old alluvial fans and floodplaing and
at the base of footslopes.

Soils are poorly drained as 2 result of severa!l conditions. Most commaonly, compast il or
vilcanic ash forms an impermeable laver which restricts water movemeant. On deep soils ovaer
cofluvium or alluvium, excessive water raceived from neighboring slopes saturates the soil.
Since the soils are mostly fine textured and/or organic, moisture is retained. These conditions
vary depending on glope and precipitation zone. Blkunk cabbage provides g good indicator that
the soil is wet within 50 cm (20 in.} of the surface throughout the growing season, at least
within the microsites in which the plants ccour. Pit-mound topography is characieristic of these
5ites.

MANAGEMENT IVMPLICATIONS

The preoductivity of this association is the second best in the series but it is still low.
Lirnitations are due to poor soil drainage. Windthrow potential is low due to the small staturs
of mature trees, open canopy. and wet soils. This plant association is classified as 2 forestad
wetland {(DeMeo et al. 1889) due to the abundance of skunk cabbage and to poor soil drainage.

Soils are generally stable, but on mountainsiope scarps, storm water accumulation can trigger
glide. &Glides are especially common on voleanic ash soils on slopes greater than 35 percent on
Kruzof Isiand and in the Sitka area.

Fegeneralion of western and mountain hemiock is abundant after ciearcutting. Yellowcadar
regeneration is limited. Spruce regeneratiion may be common. Alternative sitvicultural
treatments should be considersd 1o increase the natural regensration success of cedar. Possibly
lzaving seed and understory trees may enhance natural regeneration, especially if advanced
hemlock regeneration can be retarded with slight soll scarification {see Chapter 8 introduction).

In the mixed conifer/blueberryiskunk cabbage plant association, deep soil organic matter
reduces the chance of exposing mineral soil. Usually, shove! yarding is not recommended on
wet sites becauss of the risks of scil compaction, rutting, sediment release, or mineral soil
sxposure. Howaver, 10 harvest these sites, shovel yarding with cordurcy pathways has bean
utilized successfully on the Hoonzh Ranger District. Soil compaction tests subsequent to
harvest showed no significant damage (J. Russell, pers. comm. 1994).

Following clearcutting, shrub and skunk cabbage cover increases with the increased light. As
tree cover increases, understory production is expected to decline but not to the degree sesn
in the hemlock and hemlock-cedar associations. Canopy closure may ocour in small patches
but shrub-dominated gaps are expected to persist. The length of time to closure in the small
patches will likely be much longsr than on well drained sites.

This association is not considered important deer winter habitat. The open cenopy intercepts
little snow, allowing snow to accumulate and reduce forage availability. Skunk cabbage is
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heavily used by deer and bear in the spring. Vancouver Canada geese use skunk cabbage
during the summer nesting period. River otters use these sites for natal denning when they
occur within 1/2 mile of saltwater (Woolington 1984). Suitable bald eagle nest sites are
uncommon due to the low tree heights.

Road and trail construction may require special treatment due to the deep, wet soils. If they
cannot be relocated, trails should consist of boardwalks.

Recreational uses of these sites are imited. Subsistence uses include collection of yelloweedar
and skunk cabbage.
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NOTES:

Bog Laurel
Kalmia polifclia
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MIXED COMNIFER/SKUNK CABBAGE-LADRY FERNM 440
tMixed Conifer/iysichitum americanum-Aihyrum filix-ferming

YEGETATION

A mix of trees characterizes this moderately open plant association. Western and mountain
hemiock are the most common overstory trees. Yellowcedar is an important overstory tree in
about two-thirds of the stands. Sitka spruce may codominate, but usually provides less than
10 percent cover.

Blueberry, menziesia, and devil's club are the dominant shrubs. Mountain hemiock and western
hemiock dominate the understory. Yellowcedar and spruce regeneration occurred in more than
half the stands in limited amounts. Skunk cabbage and lady fern dominate the herbaceous
layer. Skunk cabbage is more abundant in this plant association than in any other.
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Cover of Common Plants (%)

| =13Stands__________
Species Mean Cover Range Constancy
Western Hemilock 17 3-40 100
Mountain Hemiock 16 0-40 92

il Yellowcedar 24 0-40 62
Sitka Spruce ; ) 0-40 g5

_Blueberry 36 3-85 100
Menziesi 13 1-850 100

| Devil's Club 15 0-40 77

i_Skunk Cabbage 44 15-85 100

_Lady Fern 19 3-50 100

The msxed comfeﬁ'/skunk cabbage-lady fern plant association may be confused with western
hemiock/blueberry/skunk cabbage or hemlock-cedar/blueberry/skunk cabbage. However, this
association is distinguished by much smaller trees; greater skunk cabbage cover, and lady fern
cover exceeding 5 percent.

Late Seral Stand Structure .

Stand height is usually less than 75 feet {23 m). Understory trees of all heights are abundant,
forming a muilti-layered canopy. Blueberry and menziesia are tall. These stands are open.
Basal area and tree diameters are low. Spruce diameters are larger in this association than in
any other in the mixed conifer series. While tree volume/acre is relatively low in this
association, it is nonetheless the highest in the series due to the spruce component. Forb cover
exceeds 75 percent in most stands.

Structure Summary

OVERSTORY Mean Std. Dev.
Height (ft. [m]) 70 [21] 13 [4. ol
DBH_(in. [cm]) 18 [46] 8.9 [23]
Basal Area (sqg.ft./ac.) 212 71
|_Gross Voiume (BF/ac.] 24,900 15,300 |
_Cover ( %) 44 I |- N
UNDERSTORY Mean Std. Dev.
I Height (ft. [m])
|_Blueberry 3.5 [1.11 0.8 10.21
Menziesia 5.4 [1.6] 1.1 1341
Cover (%) il
Tall Shrubs 56 9 “
Forbs
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Landform and Soils Summary

0r e
SEOMON DL Sefias. ARsSiang
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Mean Range
Elevation (ft. [m]) 667 1203] 50-1300 [15-396]
Landform Frequency (%!
Mountainsiopes 69
Alluvial 15
Lowlands 15 |
Siope Class {%) Frequency (%)
0-15 8
16-35 46
38-58 23
56-75 15
76 + 8
Mean Std. Dev.
Slope Mean {%) 23 10
Soil Parent Material Frequency (%}
Compact Till 55
Glacial Marine 11
Colluvium 11 Fg
__Organic Material 23
Soil Depth (cm [in.1) |
Mineral Soil Frequency (%] §!
> 50 [20] 100 |
Mean Std. Dev. RB
imp. Layer Depth 61 [24] 311121 il
Organic Layer Depth 31 [12] 13 [5.1] !
Soil Drainage Freguency {%) Fl
Very Poorly Drained 54
Poorly 38
__Somewhat Poorly _8




ENVIRONMENTAL CHARACTERISTICS

The mixed conifer/skunk cabbage-lady fern plant association is uncommon. It occurs from sea
level to mid elevations on benches or on gently sloping mountain, hill, and footslope landforms.
It is also found along the edges of old aliuvial fans and floodplains and at the base of
footsiopes. Compact glacial till and organic matter comprise most of the soil parent material.

Soils are poorly to very poorly drained. Excessive groundwater from neighboring slopes
accumulates on these sites. The sites are a mosaic of moving and stagnant soil water, with
devil's club and lady fern in the areas of moving water. Well-drained tree-growing microsites
are limited.

MANAGEMENT IMPLICATIONS

Productivity is limited by poor soil drainage. These sites are marginally suited for timber
management due to the poor soils and few well-drained tree-growing sites. Windthrow
potential is low due to the small stature of mature trees, open canopy, and wet soils. This
plant association is classified as a forested wetland (DeMeo et al. 1989} due to the abundance
of skunk cabbage and organic soils.

Following clearcutting, devil’s club cover typically declines and salmonberry and lady fern cover
increases. Skunk cabbage cover also declines, probably due to sun scalding. Red alder cover
may increase since it occurs in some late seral stands of this association. Canopy closure is
not expected due to the poor drainage and low productivity. Conifer growth is slow. Further
study of succassion in this association is needed.

Soils are stable, but on mountainsiopes storm water accumulation can trigger slides. Slides are
especially common on volcanic ash soils on slopes greater than 35 percent on Kruzof island and
in the Sitka area.

This plant association is not considered important deer winter habitat. it is important spring
habitat for deer and bear due to the abundance of skunk cabbage. Vancouver Canada geese
use skunk cabbage during the summer nesting period. Suitable bald eagle nest sites are
uncommon. Road and trail construction requires special care on these wet soils. Subsistence
uses include collection of lady fern roots and fiddleheads for food and medicinal purposes.
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SHORE PINE SERIES



Note organic soil



10
SHORE PINE SERIES

Descrption

Shore pine, mountain hemiock, and yvellowcedar may codominate in late seral stands of this
series. Shore pine is often the dominant tree and achieves its best stature in these forests.
Sitka spruce and wastern hemlock grow poorly due 1o very wet soif conditions. Overstory tres
cover ranges from 10 to 30 percent and multiple canopy layers are common but often
indistinguishable due to the openness of the canopy. Shore pine sites are distinguished from
scattered-tree peatlands {muskeg) by having at :

least 10 oarcent cover of trees &t least 25 feet
{7.6 m) tail.

Height of dominant and codominant trees
varies from 40 to 60 feet {12 to 18 m} and
diameters are usually less than 18 inches {48
cm). Trees are slow growing and, aithough
smail, are ofien quite old (Boughton et al.
12923, Dead tops, bole rot, and other age
indicators are common. Arboreal lichens,
particularly Alectoria species, are shundant on
Open grown trees.

The two associations in this series are
presented in order of increasingly poor
drainage, since soil moisture may be the
dominant environmental factor affecting
association  distribution. While both
associations are wetlands (DeMeo et al. 1989),
there are hydrologic and productivity
differences between them. Sampling sizes are
small because peatlands were not high priority
sampling areas during the field seasons that
provided data for this classification. Further
work is needed to determine the differences
between the associations and to better
characterize the types.

. . Shore Pine
Blueberry, menziesia, crowberry, and moumtain g, .o ~coniorta contorts

cranberry are common shrubs. Deer cabbage,

skunk cabbage, five-leaf bramble, and both

species of goldthread are common. Deer fern and club moss are common. Sedges are
abundant.
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Snags vary in size and number and are usually shore pine. Fallen snags are the main source of
down woody material; conseguently down wood is usually scarce (due to the open cananyl,
well decaved, and often covered by ground vegetation (Boughton et al. 1982).

Decomposition rates are slow, especially for cedar. Cedar logs hundreds of vears old have been
excavated from desp organic soils on these sites. Down wood provides raised, well-drained
microsites, which are the major tree-growing sites.

Little is known about plant succession in this series. Opportunities to study succession ars
limited, because stand-level windthrow is uncommon, fire rarely occurs, and fow trees have
bean harvasted in this zone. Compact till, unfracturad bedrock, concave and flat landforms,
volcanic ash, and placic horizons are the primary drainage impeding features. Soils sre typically
deep and organic. Water storage and slow rates of discharge, due 1o the thick organic soils on
geniie topography, may be important waisrshed factors.

o
Crowbh

e

erry type ¥ 2y

Figure 15. Generalized Landscape Pogitions for Shore Pine Associations



The interior forest microclimate that is typical of closed canopy associations is not exhibited
by these open, shore ping stands. These stands, however, provide edge hab#tat (Boughion a1
al. 1982) and diversity in the landscape.

Distribution

Shore pine forests occur throughout Scutheast Alaske, but are more commeon on the southem
half of the Tongass Naticnal Forest. They are ususally associated with mixed conifer forests,
between the mixed conifer type and peatlands {muskeg). The associations are usually found
on fiat to gentle topography at less than 1500 feet {457 mj elevation. Shors pine has z low
tolerance for cold conditions, but is highly tolerant of extrernely wat soils. Figure 15 shows the
general landscape distribution for shore pine associations on the Chatham Area.

Mote Yellowlegs perched on tree; shore pine associations provide nesting habitat for this bird
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SHORE PINE/CROWRBERRY : 620
Pinus contorta/Empetrum nigrum

VEGETATION

Thiz open forested wetland is marginally productive. While shore pine averaged 8 percent
cover, mountain hemlock cover was greater than shore pine in the seven stands sampled in this
type {further sampling is needed}. When present, western hemlock may also show greater
canopy cover than shore pine. Stunted, shrub form trees are commen. Shore pine, cedar,
spruce, and both hemlock species may ocour in the understory.

Crowberry, blueberry species, and other ericaceocus (heath family) shrubs dominate the
understory. Shrub diversity is high. Forb abundance is limited, with the dominant species
varying among stands. Gramincids are common.
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Cover of Common Plants (%]

N = 7 Stands I
| Species Mean Cover Renge Constancy
- Mountain Hemlock 12 3-15 100
Yellowcedar 9 0-15 86
_Shore Pine 8 3-15 100
|_Crowberry 47 3-63 100
il_Blueberry 35 0-63 86
Mountain Cranberry 20 0-38 71
Menziesia 16 1-38 100
Deer Fern 10 0-18 71

Similar Associations

The shore pine/crowberry association could be confused with the shore pine/Sitka sedge
association, which is wetter and has more sedge cover. The shore pine/crowberry association
may also be confused with low productivity mixed conifer associations. However, the shore
pine/crowberry association is distinctive in that shore pine and low shrubs are most abundant,
and soils are very wet.

Late Seral Stand Structure
Tree heights are generally less than 50 feet {15 m). Canopy closure is lowest of all the forested
plant associations, and tree diameters and basal area are low. Shrub cover is high, with

menziesia growing above blueberry. Snags and down logs are not abundant.

Structure Summary

OVERSTORY Mean Std. Dev. Ei
| Height (ft. [m) 43[13] 5.5 [1.7] |
DBH (in. [cm}) 13 [33] 2.7 (6.9] 3!
_Basal Area (sqg.ft./ac.) 75
| _Gross Volume (BF/ac.) 4,900
UNDERSTORY Mean
_Height (ft. [m])
Biueberry 1.8 [0.5] 0.8 [0.2]
[L_Menziesia 6 [1.8] 1.4 [0.4]
_Cover (%)
ngi Shrubs 30
 Low Shrubs 100 ,
Forbs 1 e6 I 0 |
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Landform and Soils Summaeary

Range “

10-6

Elevation (ft. Im]} 358 [109] 100-1050 [30-320}

Landform Frequency (%)
Mountainsiopes 50
Hillslopes 17
Lowlands 33

Slope Class (%) Frequency {%)

16-35 66 gg
36-55 33
Mean Std. Dev. Eg

Slope Mean (%) 16 12

Soil Parent Material | Frequency (%) H
Compact Til 58
Granite 14 ﬁ
Organic Material 14 ﬁ
Volcanic 14 a

Soil Depth {cm [in.])

Mineral Soil Freguency {%) :
> 50 [20] 67
< 50 {20] 33

_ Mean Std. Dav.

imp. Layer Depth 29 [11] 2118.3]

Organic Layer Depth 36 [14] 42 (17}

Soll Drainage Frequency (%) I
Very Poorly Drained 33 H
Poorly 50 “

17 |




ENVIBONMENTAL CHARACTERISTICSE

The shors pine/crowberry association is commaon on gently to moderately sloping landforms at
aslevations of less than 1500 feet {487 m). This association frequantiy ocours as & transition
between non-forested peatiands {muskeg) and low productivity forest types {such as mixed
conifer associations).

Soils are proanic, moderate (0 deep, and somewhat poorly to very poorly drained.
MANAGEMENT IMPLICATIONS

Shore pine sifes are classified as wetlands (DeMeo ot al. 18891, These sites are unproductive
for timber harvest. Nesar towns, shore ping is harvested for Christimas trees. Many of the
harvested trees are more than 100 vears old and often only the tops are taken. Bzcause of low
growth rates, replacement of harvested Christmas trees is slow.

Stand level disturbances are rare and none ware observed on the Chatham Area. Isolated
disturbances, probably originating from human-caused fires, have been recorded in central and
southern Southeast Alaska. Apparently, fuel moisture can be low in these open vegetation
tvpes during extended periods without rain.

This type provides poor deer winter habitat
since sparse iree cover provides lirtle
protection from snow. During summer and
fall, many deer seek higher quality forage
in the alpine and subalpine habitats. Deer
ococupving low slevation sites mavy use
shore pine stands for forage. The sites
probably receive highest use in spring
when succulent forbs (skunk cabbage,
deer cabbage, bunchberry) are common.

Yellow-legs use shore pine  sites
extensively for nesting when they are near
saltwater. Because of insufficient tree size,
bald eagies do not nest in this association.

Soils are generally stable, wet and fairly
deep. These conditions complicate trail
and road construction. Boardwalks are
needed for trails; otherwise, the soil
guickly turns to a deep, wet muck. Road
construction usually requires extensive rock fill and drainage structures, often aliering the
hydrologic regime.

Crowberry
Ernpetrum nigeurr

Cranberries are zbundant and are harvested in fali. Because of their open canopies, shore pine
sites also provide hiking, hunting and cross-country skiing arsas.
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SHORE PINE/SITKA SEDGE 830
Pinus conioria/Cerex sitchensis

VEGETATION

This open forested wetland is marginally productive for timber. Shore pine achieves its best
stature in iate seral stands in this type; however, western hemlock, mountain hemlock, and
Sitka spruce cften have greater canopy cover. Typicaily, shore pine occurs as the main
overstory tree while other species cccur in a shrub-like growth form.

Blueberry, menziesia, and bog blueberry are abundant. Skunk cabbage, both species of
goldthread, and five-finger bramble are common. Sedges dominate the ground surface with
Sitka sedge particularly prominent.

Because only one stand of this type was sampled, the following data may not adequatesly
represent vegetative composition. Maore sampling is needed.
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Cover of Common Plante (%)

_Species Mean Cover Constancy li
‘Shore Pine 3 100
Mountain Hemlock 15 100
Western Hemlock 15 100
| _Sitka Spruce i5 100
Blueberry 63 100
Menziesia 38 100
Mountain Cranberry 18 100
Sitka Sedge 38 100
il Other Sedges 27 100
Similar Associations

The shore pine/Sitka sedge association may be confused with the shore pine/crowberry
association. However, the former type is distinguished by an abundance of tall sedge and
generally wetter conditions.

Late Seral Stand Structure
Shore pine and spruce trees averaged 60 feet {18 m} in height in the one sampled stand.
Canopy closure is low. Stand structure is simple, with a few overstory trees, and with

understory trees and shrubs occurring in better drained microsites. Standing water may alse
acour.

Structure Summary

OVERSTORY Mean
_Height (ft. [m]) 60 {18]
DBH (in. [cm]) 18 [46]
Basal Area (sq.ft./ac.) 160
Net Volume (BF/ac.) 8,800
Cover (%90 _________ 30
UNDERSTORY Mean
| _Height (ft. [m])
Biueberry

Menziesia
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ENVIRONMENTAL CHARACTERISTICS

The shore pine/Sitka sedge plant association is expected to be common on flat to gentle slopes
at less than 1500 feet (457 m) elevation, perhaps as a transition between non-forested
peatlands and low productivity forest types. This association may also occur in close proximity
to flowing surface water. Additional sampling is needed.

Soils are organic, deep, very poorly drained {Histosols)— with impermeable layers, such as
compact tili, beneath. Few tree-growing microsites exist; most are on old logs or stumps.

The one sampled stand cccurred on flat lowlands at 200 feet {61 m) elevation on very poorly
drained Hofstad soils.

MANAGEMENT IMPLICATIONS

Shore pine sites are classified as wetiands {DeMeo et al. 1888). These sites are unproductive
for timber harvest. Near towns, shore pine is harvested for Christmas trees. Stand level tree
disturbances are rare.

During winter, this low elevation, open forest type is poor deer habitat, but deer may use these
sites in other seasons. Yellow-legs use this type for nesting when it occurs near saltwater.
Trees do not reach sufficient size to be used for bald eagle nesting.

Soils are generally stable, wet and fairly deep. These conditions complicate trail and road
construction. Boardwalks are needed for trails; otherwise, the soil guickly turns to a deep, wet
muck. Road construction usually requires extensive rock fill and drainage structures, often
altering the hydrologic regime.

Trifoliate Goldthread ~/
Coptis trifolie {

Fern-leaf Goldthread
Coptis asplenifolia
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11
MOUNTAIN HEMLOCK SERIES

Descrintion

This high elevation, "cold” forest type is defined by the dominance or codominance of mountain
hemiock and certain cold-site understory indicators. Sitkes spruce is common and may
codominate on steep, unsteble slopes (see Sitka spruce-mountain hemlock/blueberry sssociation
in Chapter 12). Subszlpine fir may ocour in a few areas, usually on the mainiand.

Biueberry, copperbush, cassiope, and
heather zre the most common shrubs
and deer cabbage, fiveleaf bramble, and
bunchberry are the most common forba.
Deer fern is the maost common fern.
Sedges may dominate some of the
open, wetier plant associations.
Arboreal lichens, particularly dlectforia
species, are abundant on open grown
treas.

While soms closed canopy stands with
more than one tree layer may occur,
most often z single canopy layer is
encountered. The height of the upper
canopy varies from 40 to 70 feet (12 to
21 mj, and diameters of the dominant
trees range from 10 to 20 inches (25 te
51 cmj. Ages of dominant trees will
often range from 150 to well over 300
years, with occasional large spruce and
cedar well over 450 years.

The four associations are presented in
order of increasing elevation, since
glevation (through its influence on
climate and growing degree days)
appears o be the dominant Mountain Hemlock
environmental factor in the distribution 7Suga merfensians
of these associations.

Figure 16 comparses productivity among the types. The lower portion of the mountain hemlock
zone occurs on steeper, well drained mountainsiopes and intergrades with the western hemilock
and western hemiock-yellowcedar series and is often only a narrow band. Mountain
hemiock/blueberry stands at lower elevations, in close proximity to the western hemlock zone,
may be quite productive.
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Figure 18. Average Tree Structure for Mouniain Hemiock Series
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The upper portion of the mountain hemlock zone often occurs on gentler sicpes in 2 wide
ecotone. This upper portion (most frequently the mountain hemlock/cassiope type) is park-like
and intergrades with alpine tundra along the upper treeline. The mountain hemlock/cassiope
association is tha most species-rich of ail the plant associations in the study arez but the lowest
in productivity: it is borderline forest, grading into alpine heath, meadow, or rock {see Figure
175

Wind, svalanches, and mass movement are the primary disturbance processes. Avalanching
appears 1o be the dominant disturbance process in the open "parkiand” forests nesrest treeline.

Little is known sbout plant succession in this series in Southeast Alaska. Since fire rarsly
onours and few trezs have been harvested in this zone, opportunities to study succession are
Himited. Tree growth is much slower than on warmer, well drained sites at low slsvations;
therefora, development of late seral conditions is expecied to 1ake longer. Regenersation is

commaon in disturbed areas, but trees are slower to respond due to heavy snow damage.

Deer, brown bear. and mountain goats use the mountain hemlock series heavily during the
surmmmer and fall, and most of the brown bear denning cccurs within this series. Goats may
use the series heavily during winter when the association occurs in conjunction with cliffs.

Size and sbundance of snags will vary. Decomposition rates ars slow in the colder
temperaturas, yet neither snags nor down wood are abundant because the stands are open and
impacted by snow and wind. In high elevation streams, down wood provides habitat for
resident trout.

interior forest conditions like those found in productive forest types at low glevations do not
appear 1o goour in this series. Closed canopy mountain hemilock stands oceur primarily in
narrow bands often less than BOO feet {152 m) wide. Hence, sdge influences predominate.
Conseguently, stand size may not be as important a factor in maintenancs of interior forest late
seral conditions in the mountain hemlock series as in more productive series. However, stand
size relative to adjacent forest types may be an important consideration for management for
ecosysiem sustainability.



Figure 17. Generslized Landscape Positions for Mountain Hemlock Associstions
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Distribution

The mountain hemiock seres is morg abundant in northern than in southern Southeast Alaska,
and occurs throughout the Chatham Area. The distribution is highly variable depending on
climatic conditions, slope, aspect, topography, soil parent material, and proximity to maritime
or continental weather patterns.

The average elevation of this series is near 1500 feet (457 m) with a typical elevation range
of 1300 to 1700 feet (386 to 518 m}. Stands have been sampled as high as 2800 fest {762
m} on the mainland and as low as 50O feet (152 m) on Chichagof Island.

Aspect and slope influence the lower and upper limits of this zone. For example, the mountain
hemiock zone occurs at lower sievations on stesp northern slopes than on steep. unshaded
southern slopes. Likewise, upper tresline will be higher on steep, but stable, southern slopes
than on northern siopes. The mountain hemlock series ocours at lower elevations towards the
interior of islands than along the cutside of islands. In upper Tenakea inlet on Chichagof lsland,
this series oceours at the BOO foot (152 m} level on northern slopes. On the eastern side of
Baranof island, the mountsin hemicck zone frequently occurs simost at saa level,
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MOUNTAIN HEMLOCK/BLUEBERRY 510
Tsuge mertensienal Vacoinium spp.

VEGETATION
Mountain hemiock dominates this moderately open forest plant association. Sitka spruce is
common. Western hemlock occurs in 2 narrow transition zone to western hemiock associations

on warmer sites. Yellowcedar may occour; shore pine is always absent.

Blueberry is the dominant shrub. Mountain hemlock regeneration is common. Five-leaf bramble
and fern-ieaf goldthread are the most common forbs. Deer fern is the most common fern.
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Cover of Common Plants (%)

N = 46 Stands ) -

_Species Mean Cover Range Constancy
‘Mountain Hemlock 38 15-65 100
Blueberry 54 15-85 100
Five-leaf Brambile 10 0-40 28
Fern-if Goldthread 5 0-38 80
Deer Fern 2] 0-15 78

Similar Associstions

in the transition zone from the warm, western hemlock-dominated forests 1o cold, mountain
hemlock-dominated forests, this plant association may easily be confused with mixed
conifer/biueberry. However, mountain hemlock cover is usually much greater while western
hemlock cover is greater in the mixed conifer types.

Late Seral Stand Structurs
Stand height is usually iess than 75 feet (23 m). Understory trees of all heights may be
abundant, forming a multi-layered canopy. The overstory canopy is moderately open. Shrub

cover is usually less than 70 percent. Forbs are abundant.

Structure Summary

OVERSTORY Mean Std. Dev.
i|_Height (ft. Im]) 73 {22] 14 14.3]
! DBH (in. [em]) 19 [48] 5.8 [15]

Basal Area (sqg.ft./ac.) 307 102

Gross Volume (BF/ac.) 38,000 12,300

Std. Dev.

Height {ft. [m])

Bilueberry 3.3 11.01 0.8 10.21
Menziesia_ 4.2 {1.3] 1.4 4.3}
Cover (%)

Tall Shrubs 59 28
Low Shrubs 8 8.9
Forbs 36 32
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;I,,aﬁdform and Soils Summary

Mean Range
Elevation (ft. Im]} 1483 [452] 700-2850 [213-869]
Landform Frequency (%)
Mountainslopes 87
Alpine 13
Siope Class (%) Frequency (%)
16-35 7 |
36-55 33 i
56-75 22 |
76 + 38
Mean Std. Dav.
Slope Mean (%) 51 ‘ 22
Soil Parent Material Frequency (%)
Granite i5
Residuum 18
Colluvium 52
Soil Depth {cm [in.])
Mineral Soil Frequency (%)
> 50 [20] 81
< 50 [20] 19
fMean Std. Dev.
Imp. Layer Depth 56 [22] 33 [13] EE
Organic Layer Depth 11 [4.3] 6 [2.4] |
Soil Drainage Frequency (%) gi
Very Poorly Drained 3 ii
Poorly 5
Somewhat Poorly 19 II
Moderately Well 35 |
a8 |
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ERNVIRONMENTAL CHARACTERISTICS

This plant associstion is abundant on moderataly steep, cold sites along lower elevations of the
mountain hemlock zone. Howsver, elevation varies depending on local conditions. On exposed
and warm southerly mountainsiopes, upper treeling will be much higher than on steep northerly
slopes—or on slopes shaded by nearby topography. Likewise, interior island locations apoear
10 be colder than along the outer coasts, as indicated by mountain glaciers and occurrence of
mountain hemiock stands at lower slevations.

Solls are moderately deep and drainage is variable. Bedrock weatherad in place residuum) and
shallow colluvium are the most common parent materials.

MANAGEMENT WPLICATIONS
Productivity is limited by short growing seasons.

Windthrow of individua!l or small groups of trees is commeon. Although soils are stable,
following severe storms these steep sites are subject to failure (Swanston 1987). Slides are
especially common on voicanic ash soils on slopas greater than 35 percent on Kruzof island and
in the Sitka area.

Few sites are availsble to evaluate successional patterns. Several clearcut stands less than 20
vears old cocur along the White Alice radar site road behind the City of Hoonah, Mountain
hemiocck and spruce are abundant but slow to regenerate, and many of the seedlings are
deformed, apparently from snow. Blueberry is also abundant. Some 100 year-old blowdown
stands wers found that had 2 dense stock of mountain hemiock and spruce but little understory
vegetation. On this association, canopy closure is likely to take longer than on associations in
warmer areas. Further plant succession work is needed.

Snow accumulation restricts deer use in winter. Summer and fall use of forbs by deer mav be
extensive. Deer may also use blueherry. The association dogs not provide suitable baid sagle
nesting sites (Sidle et al. 1986).

These sites are well suited to trail construction. Boad construction is limited by steep slopes
and unstable soils.

Recreational and subsistence use of these sites is limited.
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MOUNTAIN HEMLOCK/BLUEBERRY/DEER CARBAGE BLD
Tsuga mortensians! Vaccipium spp./Fauria crista-galli

VEGETATION

This unproductive, open association is dominated by mountain hemiocck. Spruce was a minor
ovearstory component in half the sampled stands.

Bilueberry dominates the understory. Mountain hemlock regeneration is common. Deer
cabbage, fern-leaf goldihread, heart-leaved twayblade, five-leaf bramble, and false hellebore are
cormmon forbs. Deer fern is the most freguently occourring fern, but only was found in 75
percent of the stands.
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Cover of Common Plants (%]

_Species . Mean Cover Range Constancy
Mountain Hemlock 35 15-63 i00

_Sitka Spruce 7 0-15 56
M. Hemiock Regen. 13 1-15 100
Blueberry : 81 15-85 100
Five-leaf Bramble 9 0-15 94
Deer Cabbage 7 1-38 100
Fern-if Goldthread 5 0-15 81
Deer Fern 5 0-18 7%

Similar Agsociations

This type may be confused with the other unproductive mountain hemlock
associations—mountain hemiock/copperbush-cassiope and mountain hemiock/cassiope.
However, the abundance of cassiope in the latter two serves to distinguish them.

This type may also be confused with mixed conifer/blueberry/deer cabbage. However, western
hemilock is common in the mixed conifer type. In this association, western hemlock occurs less
frequently as elevation increases and temperatures decrease, being gradually replaced by
mountain hemiock.

Late Seral Stand Structure

Mountain hemlock trees rarely exceed 50 feet (15 m). Larger but scattered Sitka spruce trees
may occur. Canopy closure is low and the blueberry layer is dense. Forbs are abundant.
Snags and down logs are common (Boughton et al. 1892).

P

Structure Summary

OVERSTORY Mean Std. Dev. |
I Height (ft. [m]) 50 [15] 14 [4.9] '[
DBH (in. [cm]) 18 [46] 5.1[13] i
|_Basal Ares (sq.ft./ac.) 233 92 ’:
__Gross Volume (BF/ac.) 14,900 10,600 !

13

UNDERSTORY Mean Std. Dev.
| Helght (ft. [m])
Blueberry 3.4 (1.0 0.9 10.3] |
| Cover (%) H
| Tall Shrubs 57 26
| Forbs 58 31 |
Ferns 12 ) J
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Landform and Soils Summary

Mean Range ]]
Elevation (ft. [m]) 1602 [488] 1050-2360 [320-719] |
Landform Frequency (%) “
Alpine 13 !5
Mountainslopes 73 !E
Hillslopes 7 Ei
Slope Class (%) Frequency (%) BE
16-35 7 |
36-55 40 |
56-75 20 E
76 + 33
Meaﬁ Std. Dev. ii
Slope Mean (%) 47 24 i
Soil Parent Material Freguency (%) H
Compact Till 13 ﬁ
Residuum 38 iE
Colluvium 12
Organic Material 13 %
Metavolcanic i2
Soif Depth (cm [in.]) i
Mineral Soil Frequency (%) ﬁ
> 50 [20] 77
< 50 [20] 23 |
Mean Std. Dev. EI
imp. Layer Depth 41 [16] 25 [9.8] |
Organic Layer Depth 12 {4.7] 5 2.0} i
Soil Drainage Frequency (%) “
Poorly 21
Somewhat Poorly 29
Moderately Well 21
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ENVIRONRMENTAL CHARACTERISTICS

The mountain hemlock/blueberry/deer cabbage plant association is common on upper mountain
positions on moderate 1o steep slopes. Soils are variable, poorly to well drained, and generally
shallow. Seoils may be unstable on the steeper slopes.

MANAGEMENT IMPLICATIONS

These sites are not used for timber harvest due to their low productivity and the difficulty of
accessing them at high slevation. Limited information is available on stand development.
(hservations along the road to the White Alice radar site behind the City of Hoonah and siong
Harbor Mountain Read near Sitka indicate tree regeneration is abundant but slow growing and
subject to deformation from snow. Both mountain hemlock and spruce regeneration is
COMIMON.

During summer and fall, these sites provide excellent deer and mountain goat cover, especiaily
during storms. Near upper treslineg, succulent forbs are not as abundant as in more open sites;
hence summer habitat guality is only moderate. Due to the abundance of blueberry, this type
provides good fall deer habitat. Snow accumulation restricts deer use in winter. Brown bear
may find suitable denning sites in this type.

These sites are weli suited 1o trail construction. Road construction is limited by steep siopes
and unsiable soils.

When access is available, these sites are popular with recreationists and provide tasty but .
scarce blueberries for picking.

Deer Cabbage
Fauria crista-galli




MOUNTAIN HEMLOCK/COPPERBUSH/CASSIOPE 528
Tsuge meritensiena/Cladothamnus pyrolsefiorus/Cassiops spp.

VEGETATION

This open canopy forest type is dominaied by mountain hemlock. Yellowcedar was common
in 40 percent of the sampled stands. Western hemlock is uncommeon.

Copperbush, dwarf blueberry, and starry and Merten’s cassiope dominate the shrub layer.
Menziesia and mountain heather are common. Mountain hemiock and yellowcedar regeneration
is usually present. Forb diversity is the second highest of the mountain hemlock associations,
with fern-leaf goldthread, bunchberry, deer cabbage, false hellebore, and five-leaf brambie
typically occurring. Fern diversity is also high, with deer fern most common. Sedges are
COMMOon.
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Cover of Common Plants (%)

N = 14 Stands
Species Mean Cover Range Constancy
Mountain Hemlock 22 15-38 100
M. Hemlock Regen. 15 0-63 93
Copperbush 41 0-63 79
Blueberry 28 0-63 83
Mountain Heather g 0-38 71

il Deer Cabbage 19 0-38 86
False Hellebore 7 0-18 78
Bunchberry o] 1-38 100
el — 10 L5} 100 e

Similar Associations :
This type may be confused with other low productivity mountain hemlock associations, such
as the blueberry/deer cabbage type. However, abundant copperbush distinguishes the
copperbush-cassiope association. -

Late Seral Stand Structure K

Mountain hemlock and yellowcedar trees are typicaily 50 to 60 feet (15 to 18 mj} in height.
Trees occupy a small portion of the stand and usually cccur on isolated, relatively dry
microsites. Tree crowns exhibit the typical "krummholz”™ appearance (twisted, gnarled, flagged)
due to cold temperatures, ice scouring, and wind. The canopy is open—essentially woodland.
Shrubs are abundant, more so than conifer regeneration. Copperbush is generally taller than

blueberry.

Structure Summary

| OVERSTORY Mean
_Height (ft. Imi) 53 1161 19 15.8] BE
DBH (in. [cm]) 18 141] 2.115.3] Bl
Basal Area (sqg.ft./ac.) 112 33 Ei
| Gross Volume (BF/ac.) 9800 8500 !
Cover {%) 28 10 H
UNDERSTORY Mean Std. Dev.
Height (ft. [m])
Blueberry 2.3 [0.7] 1.2 [0.4]
Copperbush 4.5 [1.4] 0.5 0.2}
Cover (%) ﬂ
Tall Shrubs 71 97
Low Shrubs 46 0 JI
Forbs 75 5 ﬂ
Ferns 8 i0




Landform and Soils Summary

11-16

Mesan Range T
Elevation (ft. [m]) 1575 [480] 1200-2180 [366-664] ﬁ
Landform Frequency (%) i!
Mountainsiopes 93 E!
Alpine 7 i
Slope Class (%) Frequency (%) E!
0-15 7 a
36-55 43
56-75 21 |
76 + 29 gg
Mean Std. Dev.
Siope Mean (%) 39 19
Soil Parent Material Frequency (%)
Compact Till 11
Residuum 11 ES
Colluvium 44 Eé
Granite 11 !i
Volcanic/Metavolcanic 23 §§
Soil Depth (cm {in.]) I
Mineral Soil Frequency (%) I
> 50 120] 72 |
< 50 120] 27 I
Mean Std. Dev. IE
imp. Layer Depth 36 [14] 25 19.8] |
Organic Layer Depth 19 [7.5] 14 [5.5] ga
Soil Drainage Frequency (%)
Very Poorly Drained 14 u
Somewhat Poorly 36 “
Moderately Weli 36 !I
ET
Common Soil Series: Peril, Isidos . . i Eorss. and Verstovia



ENVIRONBMENTAL CHARACTERISTICS

The mountain hemiock/copperbush-cassiope association is commaon at high elevations on upper
mountainsiope positions on moderate 10 steep slopss. it may also ooour a2t lower elevations
whers there are cold aiv drainages or frost pockets. Soil drainage is highly variable depending
on microsite conditions. Soils are generally shallow and colluvium is the rost common parent
material. Cold temperaturas, snow, and wet soils limit tres establishment.

MANAGEMENY IMPLICATIONS

These sites have short tress and an open canopy. Limitations 1o tree productivity are due to
cold temperatures, short growing seasons, snow impacts. and shallow soils. Windthrow
notential is low due 1o the open canopy and short trees. Soiis vary widely and may be unstable
on stegper siopes. These sites store snow into eardy summer. Since they ocoupy a transition
zong betwesn alping and closed forest, they contribute greatly o landsoape diversity.

Littie successional information is available. Mountain hemlock and veliowcedar regeneration
gocurs on small, isclated tree "islands.” Avslanching and slope failure can cause gxtensive tree
mortality, but individual tree-fall is the most commaon disturbance. Canopy closure will not
occur due 1o the lack of suitable tree-growing microsites.

These sites provide excsllent summer and fall deer, mountain goat, and brown bear foraging
habitat. Snow accumulation restricts deer use in winter. Brown bear may find suitable denning
sites in this type.

Road and trail construction is hampered by high elevation, steep slopes and unstable soils.
Recreational and subsistence use is limited due to difficult access. Good deer hunting may be
aveailable before fall frosts.

Copperbush Mountain Heather
Cladothamnus pyrolsefiorus Phyllodoce glandulifliora
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MOUNTAIM HEMLOCK/CASSIOPE 830
Tsuga mertensisna/Cessiops spp.

VEGETATION

This open canopy "parkland” type is dominated by mountain hemlock, and ericaceous {heath
family) shrubs such as cassiope, mountain heather, crowberry, blueberry, and copperbush. It
is the least productive of the mountain hemlock associations. Forb diversity is the highest of
the mountain hemiock associations (37 species), with fern-leaf goldthread, deer cabbage, and
five-leaf bramble most common. Fern diversity is also the highest, with deer fern dominating.

Sedges and grasses are common.
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Cover of Common Plants (%)

Species Mean Cover Range Constancy
Mountain Hemlock 25 15-63 100

M. Hemlock Regen, i6 0-38 95
Blueberry 32 3-63 100
Merten’s Cassiope 12 g-63 76
Deer Cabbage 29 0-63 78
Five-leaf Bramble 8 0-15 g0
Fern-if Goldthread 8 0-15 81
Deer Fern 5 8-15 87

Similar Associations

This type may be confused with mountain hemiock/copperbush-cassiope. However, the cassiope
type is extremely open, with more abundant ericaceous shrubs and less abundant copperbush.
Trees are also shorter than in the copperbush-cassiope type. The association is distinguished from
the poorer mixed conifer types by the general absence of western hemlock and occurrence of
alpine-type shrubs and forbs.

Late Seral Stand Structure N

Mountain hemlock trees are small in diameter and rarely exceed 45 feet { 14 m). Canopy closure
is minimal; indeed, the association is only marginally forested. Trees occupy 2 small portion of the
stand and usually occur on isolated. well-drained microsites. Tree crowns exhibit a "krummbholz®
appearance due to cold temperatures and wind. Shrubs are abundant and regenerate at a faster rate
than conifers. Forbs, ferns, and graminoids are also abundant.

Structure Summary

OVERSTORY Mesn Std. Dev. Bg
Height {ft. [ml) 41112] 12 13.7]

| DBH (in. [cm]) 16 [41] 4.8112] |
Basal Area {sa.ft./ac.} 183 68 ﬁ
Gross Volume (BF/ac.) 6,880 6,970 iﬁ

UNDERSTORY Mean Std. Dev
Height (ft. {m])
Blueberry 2.6 [0.8] 1.1 {0.3]

_Cover {%)
Tall Shrubs 39 21

_Low Shrubs 29 17 i
Forbs 94 41 |
Ferns 7 8 J
Sedges 6 8 !l
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Landform and Soils Summary

Mean

Range

Elevation (ft. [ml) 1627 [496] 880-2400 [268-732]

Landform Frequency (%) H
Alpine 14 %i
Mountainsiopes 71 Ei
Slope Class (%) Frequency (%! EE
16-35 14 I
36-55 48 !
56-75 29 |
76 + i0 |
Mean Std. Dev. !!
Slope Mean (%) 26 17 |
Soil Parent Material Frequency (%) “
Compact Till 7 H
Residuum 36 BE
Colluvium 14 iE
Organic Material 36 EE
Granite 7 EE
Soil Depth {em [in.]} EE
Mineral Soil Frequency (%) EE
> 50 [20] 62 |
< 50 [20] 38 |
Mean Std. Dev. !!
imp. Layer Depth 39 [15] 32 [13] ii
Organic Layer Depth 23 [8.1} 26 [10] ﬂ
Soil Drainage Frequency (%) !l

Very Poorly Drained i4
Poorly 19 “

Somewhat Poorly 24
Moderately Well 24 “

i Well
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ENVIRONMENTAL CHARACTERISTICS

The mountain hemliock/cassiope plant association is common at high elevations on upper
mountainslope positions on moderate to steep slopes. This association may also occur at lower
elevations where there are cold air drainages or frost pockets.

Soil drainage is highly variable depending on microsite conditions. Soils are generally shallow.
Organic materials and residuusm are the most common parent materials. Cold temperatures,
snow impacts, and wet soils limif tree establishment.

MANMNAGEMENT IMPLICATIONS

These sites have short trees and an open canopy. Limitations to tree productivity are due {9
cold temperatures, short growing seasons, snow impacts, and shallow soils. Windthrow
potential is low due to the open canopy and short tree heights. Soils vary widely and may be
unstable on steeper slopes. These sites store snow well into early summer. Since they occupy
a transition zone between alpine and closed forest, they contribute greatly to landscape
diversity.

Little sucession information is available. Mountain hemlock and yellowcedar regeneration
occurs on small, isolated tree "islands.” Avalanching and siope failure can cause extensive tree
mortality, but individual tree-fall is the most common disturbanca. Canopy closure would not
occur due to the lack of suitable tree-growing microsites.

During summer and fall, these sites provide excellent deer, mountain goat, and brown bear
foraging habitat. Snow accurmulation restricts deer use in winter. Brown bear may find suitable
denning sites in this type.

Trail construction provides access to these popuiar sites, but steep slopes, unstable soils, and
fragility of vegetation should be considered. Road construction is unlikely.

Recreational and subsistence use is limited by access, but, where accessible, these sites
may be very popular with hikers and berry pickers.
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SITKA SPRUCE SERIES






12
SITKA SPRUCE SERIES

Description

This series is noted for the largest Sitka spruce on the Chatham Area. While the associations
are similar to the most productive western hemlock associations, spruce is more abundant
{> 15 percent cover). Spruce cover may
vary from 15 to 100 percent while total
canopy cover ranges from 40 to 80
percent.

Mature western hemlock trees usually
occupy a second layer below spruce,
and hemlock regeneration is abundant in
late seral stands. Red alder and
cottonwood are occasional overstory
components, with cottonwood more
common on the mainland. Tree heights
typically range from 100 to 150 feet {30
to 46 m), and diameters from 20 to 40
inches {51 to 102 cm}. Tall shrub cover
mav be extensive. Forbs and ferns are
abundant in most of the spruce
associations.

Sitkea spruce usually indicates soil
disturbance {such as from surface or
subsurface moving water), soil mass
movement, and windthrow. in
Southeast Alaska on stable upland soils,
high rainfall and Spodosol formation
cause increased soil acidity, organic
matter accumulation, and lower nutrient
availability (Farr and Ford 1988).
Frequent flooding can disrupt this
development. Judging from
observations of soil mixing, buried
horizons, and mineral deposition in soils
sampled in this series, flooding appears
to be the most pervasive disturbance
factor in the spruce series. These
fiooded soils often show littie soil profile Sitka Spruce
development and are commonly F7cea sitchensis
classified as either Entisols or

Inceptisols.
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The spruce associations with devil's club, salmonberry, and alder occur on these flooding-
disturbed sites. However, productive spruce associations also occur on Spedosols {(developed
soil profiles) such as Tuxekan series soils. The association with the most highly disturbed soils
{75 percent of soil pits had no soil development) is the spruce-red alder type.

The least disturbed {15 percent of soil pits had no development) is the spruce/blueberry
association. The associations are presented in order of decreasing soil disturbance because that
appears t¢ be the dominant environmental factor affecting this series. However, the
spruce/Pacific reedgrass association-—located on beach fringes where wind and salt spray
influence vegetation more than flooding—is presented after the freshwater flooding-related
sites. The two non-riparian associations {upland spruce/devil’s club and spruce-mwountain
hemiock/blueberry) are described last.

Soil drainage appears to be a secondary factor influencing vegetation composition on aliuvial
spruce sites. Scil drainage is poor in the spruce/devil's club/skunk cabbage and the
spruce/blueberry/skunk cabbage associations. Judging from the abundance of skunk cabbage,
these associations occur on soils which are apparently saturated most of the growing season.
Observations of water table levels in soil pits dug in this association indicated that the water
table is usuaily within 20 in. {50 cm) of the soll surface. This distance corresponded with the
observed rooting depth of skunk cabbage. '

Many riparian spruce forests have 2 mosaic of soil types typical of flooded landforms. This
variability can be seen in the vegetation. For example, skunk cabbage often occurs in old,
wet backwater channels, while blueberry will occupy mounds and other raised areas.
Typicaily, changes in vegetation and soils occurs gradually, but escotones may be abrupt,
such as when there are distinct upper and lower floodplain terraces. Tuxekan and Tonowek
soils are very common in these situations: Tuxekan soils typicaily oceur on stable terraces
and interfluves on alluvial fans while Tonowek soils typically occur on unstable floodpiains
and lower terraces (IRl Handbook 1890). Soil development from the Tonowek soils
{Entisols) to the Tuxekan soils {Spodosols) correlates with the vegetation gradient from
disturbance-associated salmonberry to stable site blueberry.

Figure 18 compares productivity among the associations. Tree sizes are more variable in
this series than in some of the others due to the variety of environmental conditions under
which the spruce associations occur. As shown, the blueberry/skunk cabbage tvpe is the
least productive.

in the more productive types, very large and valuable spruce trees ("pumpkins”™) ocecur.
Spruce trees are typically harvested for lumber rather than pulp {as hemlock is), and the
best logs are reserved for special uses such as guitar faces. During World War I, many
spruce logs were harvested for use in construction of airplanes due to the wood's light but
strong characteristics. While this use has disappeared, prime spruce remains in high
demand.
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Flgure 18. Average Tree Structure for Sitka Spruce Series
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Down woody material can be abundant and large. Most of the regeneration of hemiock and
spruce occurs on logs (Schrader 1992). These sites provide nutrients and protection from
flooding. Also, seedlings on these sites avoid competition with mosses on the forest ficor
{Harmon 1986; Harmon and Frankiin 1989). Maintaining adequate levels of down waood is
therefore important for long-term tree productivity and, in harvest units, all unmerchantable
material should be left on site. Down wood also helps stabilize stream banks and is important
for aguatic habitat {see below].

Snags are less common in the spruce series than in most of the other series. Large spruce
often develop heart rot and break off before they die {Boughton et al. 1992), resulting in large
down wood but not tell standing trunks. Spruce snags are especiaily valuable for cavity nesters
since the wood is soft and easily excavated.

Rinarian spruce sites often include high guality anadromous fish streams (class | streams).
Maintenance of these world-class salmon fisheries is dependent on protection of aguatic habitat
and water quality. Down woced is therefore important in spruce associations adjacent to stream
channels—especially in moderate gradient mixed control, high gradient contained, and alluvial
fan process groups (Paustian et al. 1992} — where windthrown trees and branches can enter or
intersect streams 1o create pools, protected water, and habitat for resident and anadromous
fish. See Channel Type User Guide {Paustian et al. 1982) for more information on channel
types with streamside spruce associations. Maintenance of water quality includes prevention
of excess sediment input from roading or logging activities.

Riparian spruce sites are also valuable habitat for terrestrial wildlife. Deer use coastal spruce
forests extensively., These forests are important travel corridors for deer, bear, and other
animals, In some associations, skunk cabbage provides excellent forage. Devil's club berries
and salmonberry are abundant in other associations and provide a food source for brown bear
ang other species. In some areas, brown bears may impact understory composition by foraging
and dispersing seeds, such as those of devil's club and salmonberry.

Sitka Spruce Silviculturel and Harvest Concams

Due to the high value of riparian spruce forests for timber harvest and terrestrial and aguatic
wildlife habitat, management conflicts arise. Major riparian resource use concerns are discussed
hera.

During the 1950s and 1960s, extensive tractor logging exposed mineral soils on flat alluvial
spruce sites. Subsequently, alder became established and persists in many of these sites. On
Baranof and southern Chichagof Islands, mostly red salder establishes. On northern
Chichagof—near the northern edge of the current distribution of red alder and probabiy due to
colder conditions—mostly Sitka alder establishes. Red alder may be found north to Yakutat,
but, within the northern end of its zone, Sitka alder appears to replace it locally as sites get
colder.

in the early 1800s, alluvial spruce forests were logged with low impact technigues near the
mouth of Fish Bay, Baranof !sland. These sites regenerated with spruce. Since the sarly
1970s, cable logging systems have been used on many alluvial sites. These systems have
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shown to be less destructive 1o the solls than tractor logaing. Howewver, cable logging disturbs
flat portions of sites when logs are not fully suspended. Alder will establish immedistely on
thase sreas exposed 1o mineral soll when there is an alder seed source nearby.

Schrader {1982} evaluated conifer regeneration after clearcutting on alluvial spruce sites and
found that seedling density was highly variable, Most regeneration occurred on well-decayed
logs, and Schrader concluded that availability of such microsites influences regeneration
success. Alse, salmonberry was found to hinder spruce regeneration on the forest floor.
Schrader identified eight sarly seral vegetation types ocourring along moisture and disturbance
gradients in the alluvial sites.

imrediste planting of spruce after dearcut harvest may be sffective on some sites 1o estabilish
treas befors shrubs and alder take over. i natural regeneration is desired, slash should be
remnoved from the best tree-growing microsites {(Schrader 1982). Piling of stash on salmonberry
or depressed areas is recommended. On older cut areas dominated by red alder, selsctive
thinning of alder may enhance growth of established conifers. Complete removal of zider is not
racommended as 8 method t0 accelerate succession since alder provides an important soll
fertility function through nitrogen fixation.

ZBecause riparian spruce forests are vaiued for habitat, in recent years buffer strips of various
sizes have been esiablished between timber harvesi units and anadromous fish streams. The
1990 Tongass Timber Reform Act (TTRA) made this common practice into law, requiring 100
foot {30 m) wide, no-harvest buffers on both sides of salmon spawning streams or the first 200
feet (60 m) of their tributaries with resident fish. However, the effectivaness of some buffers
is limited since partial or complete blowdown may ocowr {Concannon and DeMeo 1993). Wind
direction, soil type, slope, and other environmental factors appear o affect the longevity of
treas in buffer strips. Landscape analysis of wind petterns and other gcosystem processes
{flooding, erosion. herbivory) should be included in planning for ecosystem sustainability.

Hecently, in an effort to conserve declining salmon and steelhead stocks in the Pacific
Northwest, the Forest Service and Bureau of Land Management have developed plans for 300
foot (90 m) buffer strips. These interim buffer strips would apply on ali fish bearing streams
and lakes, as well as on permanently flowing non-fish bearing streams, until research can
demonstrate the need for a different size {or no) buffer. (Ponds, wetlands, intermitient streams,
and landglide areas are 10 receive smaller buffer areas). This PACFISH project is siated 1o ocour
on public lends in parts of Washington, Oregon, Idaho, znd California (USDA FS 1983). Alasks
was originally included, but Alaskan Senator Ted Bievens negotiated a differsnt system for
Alaska since placement of such buffers on streams as proposed would vastly decrease the
commercial timber base in the state {Stevens Press Office 1983). Current Alaskan plans call
for 300 foot {80 m) buffers to be placed only on streams that have been identified through
watershed analyses as needing such increased protection. PACFISH also calls for watershed
analyses (USDA FS 1983}, which are likely to occur in the above states as well as in Alaska.

The PACHSH plan is controversial and is still in draft stages. Further research on buffer design
and function is necessary to ensure the effectiveness of both TTRA and PACFISH buffers.
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Long-tailed volss (Microtus longicaudus) caused complete plantiation failures of spruce seediings
on spruce plant associations on Chichagof Island (Russell, unpubl. memo 1988). This mortality
appears to only occur during localized vole population peaks. Planting should therefore not be
attemnpted during peak vole densities. Trapping is recommended just pricr to planting 1o assess

the vole population status.

Spuuemir} hemiock type

Admr sapmerbrf wpese@@

s 9%
% s o

Figure 18. Generailized Landscape Positions for Spruce Associations
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Generally, road and traill construction on flat spruce sites requirss minimal rock fill dus to the
near absence of organic matter over alluvium. {Exceptions may include skunk cabbage sites.)
Urainage structures should be designed to minimize changes in hydrology and fish habitat.

Lisually, riparian spruce sites are not classified as wetiands because soils are wall drained and
hvdrophytic vegetation is not present {(Deleo st al. 1988).

Mo information is available on interior forest microclimate in spruce forests., Since stand
structure, patch shape, size, and landscape location of spruce forests are different frop
hemliock forests, the microclimaie is likely alse different.

a1
%

Distribution

The spruce series is widely distributed throughout Southeast Alaska. It ocours in disturbed
snvironments including floodplaing, coastal beach fringes, and steep erosions! slopes. A1
elevations less than 830 feet {259m), most stands ocour on floodplains or asliuvial fans (Pawulk
and Kissinger 1988; Martin 1989; DeMeo and Martin 1882). Figurg 19 shows the general
landscape distribution for the spruce series.

Bear den in large spruce, Meka River
Photo credit: B. Zoellick
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SITKA SPRUCE-RED ALDER/SALMONBERRY 382
Plesa sitchensis-Alnus rubre/Rubus spectabills

Photo credit: M. Marshall

VEGETATION

This moderately productive, open canopy forest type is dominated by Sitka spruce and red
alder. Hemlock cover is usually less than 15%.

Disturbance species including salmonberry and devil’s club dominate the understory. Stink
currant cover may be greater than 25%. Hemlock and spruce regeneration is common.
Foamflower and lady fern dominate the forb and fern strata.

Exposed stream gravel and sand are common. Further sampling in this type is needed.
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Cover of Common Plants [%)
=4 Stands

e S — s ———
Species Mean Cover Range Constancy
Sitka Spruce 38 25-50 100
Red Alder 18 3-40 100
Devil’s Club 47 5-85 75

| _Salmonberry 12 5-25 100
Lady Fern 9 1-15 100 )

Similar Associations

This type may be confused with the Sitka spruce/Sitka alder plant association. However,
mature Sitka aider has the growth form of a shrub rather than the tree form shown by mature
red alder. Following severe soils disturbance, the association may alsoc be confused with the
seral communities found on other spruce associations.

Late Seral Stand Structure

Spruce trees averaged 111 feet (34 m) in the one stand for which tree dimension data was
collected. Other observations indicate heights to be highly variable consistent with the highly
variable site conditions. Trees over 150 feet {46 m) can be expected.

Red alder tends to occur in clumps in openings in the spruce canopy. Open grown spruce are
common, and often have crowns covering more than 50 percent of the bole. Canopy closure
is the lowest of all the spruce associations.

Down wood is sparse (Schrader 1982). Salmonberry, stink currant, and devil’s club cover in
canopy gaps may be 100 percent with plants over 5 feet (1.5 m). Too few stands were
sampled to provide shrub heights and cover by lifeform.

Structure Summary

| OVERSTORY Mean Std. Dev.

| Height (ft. [m]) 111 134] 7.8 [2.4]

| DBH (in. [cm]) 22 [56] 1.6 {41]
Basal Area (sq.ft./ac.) 350 212
Gross Yolume (BF/ac.} 73,000
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Lendform and Soile Summary

Mean Range
Elevation {f{. [m]} 151 [46] 25-260 [7.6-79]
Landform Frequency (%)
Alluvial 100
Siope Class (%) Freguency (%)
0-15 78
36-55 » 25
Mean Std. Dev.
Slope Mean (%) 4 5 l
Soil Parent Material Frequency (%] EI
Alluvium 100 |
Soil Depth (cm [in.])
Mineral Soil _ v Frequency (%)
> 50 [20] 100
Mean : Std. Dav.
Imp. Laver Depth 82 [32] : 34 [13]
__Organic Layer Depth 21 18.3] 32 [13]
Soil Drainage Frequency (%)
Very Poorly 25
Somewhat Poorly 25
50

12-10



ENVIRONMENTAL CHARACTERISTICS

The spruce-red alder/salmonberry plant association is common along island low elevation valley
bottom streams, especially those in the floodplain channel-type process group {Paustian et al.
"1992). On the mainland, the association is common along the smaller, island-like, typically
non-giacial streams. While the association is most common immediately adjacent to larger
streams, it also occurs in areas which are highly braided with small streams.

The species mix in this plant association is primarily maintained by frequent flooding. Judging
from the lack of soil development and the freguency of exposed mineral soils, these fioods are
often highly disruptive, causing soil mixing, deposition, tree fall. and movement of organic
debris. High water marks (sediment deposits on tree trunks) were cbserved 2 feet (0.6 m)
above the soil surface. Freguent flooding brings in nutrient-rich material, thereby increasing soil
fertility.

MANAGEMENT IMPLICATIONS

Tree productivity is moderate. Stocking is generally low and suitable tree growing microsites
are limited. Spruce regeneration is restricted to down logs and raised organic debris.
Maintenance of large woody debris is critical for long-term conifer productivity.

Clearcutting may cause a long-term, possibly irreversible, shift from coniferous to deciducus
forest. Changes in stream course, width, and hydrolegy from old clearcutting has permanently
altered sites in Fish Bay, Rodman Bay, Katlian, and Nakwasina drainages on Baranof Island.
Even if harvest occurs with full log suspension, natural disturbance from flooding will favor
perpetuation of alder.

Red salder seedlings are abundant for at least 20 to 30 years following clearcut harvest
{Schrader 1992). Brush competition is high, especially from salmonberry. Planting of spruce
immediately after harvest may be effective on some sites to ensure adeguate regeneration.
Small diameter slash should be removed from planting sites to enhance survival. If natural
regeneration is desired, slash should be removed from potential tree-growing sites {(Schrader
1992). Slash piling on wet skunk cabbage microsites or dense salmonberry patches is
recommended.

Red alder, salmonberry, and ferns will dominate these sites for at least 50 years following
clearcut timber harvest. Stand closure of red alder appears to occur about 30 vears after
clearcut harvest. While the cover of red alder may be high in these stands, light does not limit
understory production {Cordes 1972; Barber 1976; Schrader 1992). Small isolated patches of
spruce may exhibit loss of understory vegetation similar to the pattern described for western
hemlock forests by Alaback {1982; see Chapter 2). A spruce-red alder/salmonberry stand
harvested 70 years ago in the Fish Bay drainage, Baranof Island, is still dominated by red alder.
Young spruce are just beginning to approach the height of the aider.

On older cut areas dominated by red alder, selective thinning of alder may enhance growth of
established conifers. Because alder provides an important soil fertility function through nitrogen
fixation and helps to stabilize these active sites, compiete removal of alder is not recommended
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as a method to accelerate succession.

An attempt to release young spruce trees by removing taller alder trees was made in the
Rodman Creek drainage, Baranof island. Girdling of alder trees with an established saimonberry
understory resulted in at least doubling of salmonberry production. Thus, unless spruce
regeneration is taller than existing salmonberry, such attempts to release spruce may not be
effective. Girdling of 20 to 30 vyear old alder in the lower Muri Creek drainage, Chichagof
island, caused undesirable deformation of many of the understory spruce trees when the alder
eventually fell over. Directional falling is recommended to protect understory trees. With
sufficient time, spruce usually will overtop both salmonberry and alder on these sites.

Long-tailed voles (Microtus longicaudus) are abundant following timber harvest. During
population peaks, complete mortality of planted spruce has occurred in spruce associations one
to two years after clearcut harvest on Chichagof Island (Russell, unpubl. memo 1988). Planting
should not be attempted during peak voie densities. Trapping is recommended just prior to
planting to assess the vole population status.

This association is important as a source of coarse woody debris for anadromous fish streams
and for stabilizing active alluvial areas. Brown bear sign is abundant, especially when the
association occurs aiong a saimon stream. Salmonberries are abundant and are used by bear
during the summer (Schoen and Beier 1980).

The association is not impertant deer habitat. When it occurs near the coast, bald eagles utilize
the largest spruce trees for nesting and roosting.

Flooding limits success of trail and road construction. Bank stability may also be a problem.
Recreationists and fishermen may use this association.

Traditional Native Alaskan uses of spruce collected on these sites include pitch for sealant, new
buds for food, roots for weaving hats and baskets, and tree trunks for everyday canoes

{ceremonial cances and long-distance ones were usually made of cedar). Subsistence uses also
include berry picking and fishing. Alder is often collected for smoking fish and for carving.
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Twenty-year old alder stand developed on spruce ficedplain following harvest, Pt. Muri
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SITUA SPRUCE/SITKA ALDER 353
Pices sitchensis/Ainys sinusia

VEGETATION

This moderately productive, open canopy forest type is dominated by Sitka spruce. Western
hemlock cover is usuaily less than 20 percent and was only present in 75 percent of the
sampled stands.

Devil's club and Sitka alder dominate the understory. Salmonberry and blueberry are usually
present in limited amounts. Stink currant may be greater than 25 percent cover. Hemlock and
spruce regeneration is limited. Foamflower, oak fern, and fady fern are abundant. Additional
sampling is needed.

Exposed stream gravel and sand are common.
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Cover of Common Plants (%}

N = 4 Stands __
_Species Mean Cover Range Constancy
|| Sitka Spruce 32 15-38 100
1t Sitka Alder 27 10-65 100
_Devil's Club 45 15-85 100
| Salmonberry 9 1-15 100
Stink Currant 18 1-38 75
Foamflower 12 3-15 100 13
Qak Fern 15 3-38 100 |
Lady Fern i2__ 3-15 100 !i

Similar Associations

This type may be confused with the spruce/red alder plant association. However, mature red
alder has a iree growth form rather than the shrub form of Sitka alder. it may also be confused
with the seral communities found on other spruce associations following severe soils
disturbance. ’

Late Seral Stand Structure .

Spruce trees averaged 162 feet (49 m) in the one stand for which tree dimension data was
collected. Other observations indicate heights to be variable consistent with variations in site
and disturbance frequency. ,

Sitka alder tends to occur in clumps in openings in the spruce forest. Open grown spruce are
common and often have crowns covering more than 50 percent of the bole. Salmonberry, stink
currant, and devil’s club cover in canopy gaps may be 100 percent with plants over 5 feet (1.5
m) tall. Down wood is sparse {Schrader 1992). :

Structure Summary _
 OVERSTORY Mean Std. Dev.
I _Height (ft. {m]) 162 [49] 0
 DBH {in. [em]) 41 [104] 0
_Basal Area (sq.ft./ac.}) 240 0
| Gross Volume (BF/ac.) 81,600 0
Cover (%) 45 1 20
UNDERSTORY Mean | Mean
|_Height {ft. {m])
Devils’ Club 6.5 [2.0] 0
Salmonberry 41122} 0
| Cover (%)
ii_Tall Shrubs 100 0
| Forbs 87 0
Ferns _— 54 0
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Lendform and Soils Summary

-

Mean

L_wel

12-18

Range !i
Elevation (ft. [m]) 290 [88] 60-450 [18-137]
Landform ' Frequency (%)
Alluvial 100
Siope Class (%) Frequency (%)
0-15 100
Mean Std. Dev. i
Slope Mean (%) 0.5 1
Soil Parent Material Freguency (%}
Alluvium 75
Bedrock 25
Soil Depth {cm fin.])
Mineral Soil Frequency (%)
> 50 [20] 100
Mean Std. Dev. i
Imp. Layer Depth 100 [39] 0 EE
Organic Layer Depth 4 11.6) 110.4) g}
| Soil Drainage Frequency (%)
100 I




ENVIRONMENTAL CHARACTERISTICS

The spruce/Sitka alder plant association occurs primarily on northern Chichagof island, the
Chilkat peninsula, Yakutat, and the mainland north of Juneau. It is the only spruce/alder type
“in Prince William Sound on the Chugach National Forest. it appears to occupy a niche similar
to spruce-red alder/saimonberry, but beyond the northern limits of red alder—or within the red
alder zone but in locally colder sites. it is common along low-elevation, valley bottom island
streams, especially those in the floodplain channel-type process group (Paustian et al. 1992).
While it is most common immediately adjacent to larger streams, it alsc occurs in areas that are
highly braided with small streams.

The species mix in this plant association is primarily maintained by frequent flooding. Judging
from the lack of soil development and the frequency of exposed mineral soils, these floods are
often highly disruptive, causing soil mixing, deposition, tree fall, and movement of organic
debris.

Soils are mineral, very deep, well drained, and comprised of alluvial sand and gravel. Soils
show little sign of Spodosol formation or development, indicating 2 high degree of flushing and
surface flooding. The amount of surface organic matter in both spruce/alder associations is less
than that in any other forest plant association in Southeast Alaska. Since forests in the
Southeast Alaska region have the largest accumuilations of organic matter in North America
{Alexander 1989}, soil organic matter is not a limiting factor in soil productivity. The lack of
organic matter in the alder plant associations therefore represents a significant difference from
pther associations. This lack of organic material and consegquent mineral soil aliows
regeneration of alder and spruce rather than hemlock. Soil productivity is maintained by surface
and subsurface water-borne nutrients.

MANAGEMENT IMPLICATIONS

Tree productivity is moderate due to lower stocking. Spruce regeneration is unevenly
distributed, which can be attributed to the abundance of salmaonberry and the lack of raised
organic microsites. Dense saimonberry patches will exclude conifer establishment (Tappeiner
et al. 1991). As in the spruce-red alder association, spruce regeneration occurs on down logs
and raised mineral or other debris (Schrader 1992). Maintenance of large woody debris is
critical for long-term conifer regeneration.

Sitka alder, salmonberry, and lady fern dominate these sites until spruce overtops the alder
{Schrader 1992). Since Sitka alder has a shrub growth form, it is unlikely that conifers will be
excluded from these sites for as long a period as on the spruce-red alder sites. However, similar
problems may exist in both spruce/Sitka alder and spruce/red alder clearcut areas due to the
high natural rates of disturbance and the sensitivity of these scils. Changes in stream course,
stream width, and hydrology due to tree removal may alter the suitability of existing microsites.

Complete removal of alder is not recommended as a method to accelerate succession. Alder
provides an important soil fertility function through nitrogen fixation and helps to stabilize
active sites. Thinning alder immediately arcund spruce seedhngs may be an effective method
to improve the height growth of spruce.

12-17



Canopv closure following undersiory exclusion is likely to only occur in small, dense, isolated
patches of spruce. Further work is needed to describe succession in this plant association.

Clearcut logging is not recommended for these sites. Selection harvest is an alternative which
may help to maintain soil productivity. However, selection harvest may create windthrow
problems and alter the flooding regime. Landscape analysis of disturbance patterns should be
included in planning for ecosystem sustainability.

Long-tailed voles (Microtus longicaudus) caused complete plantation failures of spruce seedlings
on spruce plant associations on Chichagof Island (Russeli, unpubl. memo 1988). This mortality
appears to only occur during localized vole population peaks. Planting should not be attempted
during peak vole densities. Trapping is recommended just prior to planting to assess the vole
population status.

Brown bear sign is abundant, especially when this association occurs along salmon streams.
Devil's club berries are abundant and are used to a limited extent by bear during the summer
{Schoen and Beier 1990).

This plant asscciation is important as a source of coarse woody debris for anadromous fish
habitat and for stabilizing active alluvial areas. When the type occurs near the coast, bald
eagles utilize the largest spruce trees for nesting and roosting. The association is not important
deer habitat.

Trail and road construction should be avoided in riparian areas, and bank stability may be 2
problem,.

Recreationists and fishermen may use the type. Subsistence uses include collection of alder
and spruce.
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Note aslluvial scils
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SITKA SPRUCE/DEVIL'S CLUB/SKUNK CABBAGE 340
Picsa sitchensis/Oplopanax horridum/Lysichitum BIIGTIC NN

VEGETATION

This productive forest type is dominated by large Sitka spruce. Mature western hemiock trees
are abundant in a layer below spruce.

Devil’s club and blueberry dominate the shrub layer. Hemlock regeneration is common.
Salmonberry was common in about two-thirds of the sampled stands. Skunk cabbage
dominates the forb laver. Foamflower is also common. Oak fern and lady fern are the most
common ferns.
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Cover of Common Plants (%)

N = 16 Stands ___ _ - —
__§_pecies Mean Cover Range Constancy
Sitka Spruce 43 15-60 100
Western Hemlock 28 0-60 94
Devil's Club 28 15-85 100
Blueberry 13 3-40 100
Salmonberry i2 0-40 69
Skunk Cabbage 34 15-85 100
Oak Fern 12 1-40 100
Lady Fern 10 0-40 81

§im§!a§ Assaciations

The abundance of skunk cabbage distinguishes this plant association from all others in the
spruce series. It may be confused with the hemlock/devil’s club/skunk cabbage association,
but has more spruce. -

Late Seral Stand Structure

Spruce vary in height to over 130 feet (40 m). Hemlock trees to 90 feet {27 m) are common
below spruce on undisturbed forest patches. Down wood is common and important for conifer
regeneration. Shrub cover usually does not exceed 79 percent due to the abundance of wet
skunk cabbage depressions.

OVERSTORY Mean

Height (ft. [m]) 125 [38] 18 15.8]
DBH (in. [cm]) 31 [79] 7.4 [19]
|| Basal Area {sg.ft./ac.) 320 91
Gross Volume (BF/ac.) 71,000 28,500
Cover (%) 64 13
UNDERSTORY Mean Std. Dev.
' Height (ft. Im])
Blueberry 2.8 [0.9] 1.2 [0.4] |
Devil's Club 5.5{1.7] 1.7 10.5]
Cover (%)
Tall Shrubs 65 52
Forbs 63 47
Ferns 25 15
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Landform and Soils Summary

i Mean Range “
Elevation (ft. [ml) 215 [66] 30-500 [9-152] |
Landform Frequency (%) ﬁ
Mountainslopes 94 |
Slope Class (%) Frequency (%)
0-15 50
16-35 44 i
Mean Std. Dev. !i
Siope Mean (%) 5 9 EE
Soli Parent Material Frequency (%) |
Alluvium 863
Colluvium ' 12
Organic Material . 12
Ablation Till 13 i
Soil Depth {cm [in.]}
Mineral Soil Frequency (%)
> 50 [20] 100
Mean Std. Dev.
imp. Layer Depth 2218.71 16 [6.3} li
Organic Layer Depth 100 [39] 1 [0.4]
Soil Drainage Frequency (%)
Very Poorly - : 33
Poorly 27
Somewhat Poorly 13 %
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ENVIRONMENTAL CHARACTERISTICS

The spruce/devil‘s club/skunk cabbage plant association is common on low elevation alluvial,
or on mixed aliuvial and colluvial landforms, and in the transition zone between footslopes and
floodplain landforms. Slopes are less than 15 percent.

Low-intensity surface flooding is common and tends to inundate the skunk cabbage depressions
and devil's club areas and to maintain the species mix. Subsurface fiooding within 20 in. (50
em) of the surface keeps the soil saturated throughout the growing sesason and provides
optimum conditions for skunk cabbage.

A mosaic of soils occur in this association. Wet, mucky, poorly drained organic soils occur in
deprassions, old backwater areas, and along seeps. Thase sites are dominated by skunk
cabbage. Well drained mineral soils occur on raised sites dominated by blueberry and devil's
club.

MANAGEMENT iIMPLICATIONS

Tree productivity is high, with trees usually occupying the more well drained positions rather
than the microsites with skunk cabbage. Stocking is moderate and suitable tree-growing
microsites are CoOmmon.

Soils are sensitive to scarification, but not nearly as sensitive as those in the spruce/devil's
club-salmonberry type or those in the blusberry associations in the spruce or hemlock series.
On mineral soils that are exposed by groung-disturbing logging practices, alder out competes
all other plants. ‘

Clearcutting is not recommended due to soil sensitivity. Also, removal of the overstory leads
to reduced transpiration and subsequent increased soil water. Maintenance of large organic
material for future tree-growing sites is essential for long-term productivity. This woody debris
provides protected, well-drained, and nutrient-rich microsites for tree germination, free from
competition with mosses on the forest floor. Selection harvest is an alternative which may help
to maintain soil productivity. ‘

Devil’'s club cover declines and salmonberry, skunk cabbage, and lady fern cover can be
expected to increase following clearcutting (Schrader 1582). This is due to brush competition,
disturbance regime, and wet soils—particularly following overstory removal. Spruce and
hemlock seedlings are more uncommon in this association than in any other association of the
series for at least the first 20 to 30 vears after harvest.

Canopy closure probably ocours only on small microsites due to the abundance of wet skunk
cabbage depressions, which are unsuitable for tree seedlings. Further study of plant succession
in this association is needed.

Salmonberry cover is low initially, but greatly increases following harvest. Planting of spruce
may be effective on some sites for ensuring adequate regeneration. Ferns may cause some
conifer seedling mortality due to dead fronds blocking light to the seedling.
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On older cutting areas dominated by red alder, selective thinning of alder may enhance growth
of established conifers. Complete removal of alder is not recommended as a method to
accelerate succession because alder provides an important soil fertility function through
nitrogen fixation and helps to stabilize these active sites.

An sttempt to release young spruce trees by removing taller alder trees was made in the
Rodman Creek drainage, Baranof Island. Girdling of alder trees with an established salmonberry
understory resulted in at least doubling of salmonberry production. Thus, uniess spruce
regeneration is taller than existing saimonberry, such attempts to release spruce may not be
effective. Girdling of 20 to 30 vear old alder in the lower Muri Creek drainage, Chichagof
Island, caused undesirable deformation of many of the understory spruce trees when the alder
eventually fell over. Directional falling is recommended to protect understory trees. With
sufficiant time, spruce usually will cvertop both salmonberry and aider on these sites.

This association is important as a source of coarse woody debris for anadromous fish and for
stabilizing active alluvial areas when it occurs near streams, and for providing bear cover and
feeding habitat. Brown bear sign is abundant, especially when this association occurs along
salmon streams. Devil's club berries and skunk cabbage tubers are used by bear (Schoen and
Beier 1990]. :

When this association occurs near the coast, bald eagles utilize the largest spruce trees for
nesting and roosting. Deer forage on skunk cabbage in the spring. Vancouver Canada geese
forage on skunk cabbage leaves, especially when the plants are growing next to open wetlands.

Long-tailed voles (Microtus longicaudus) are abundant following timber harvest. During
population peaks, complete mortality of planted spruce has occurred in spruce associations one
to two years after clearcut harvest on Chichagof island (Russell, unpubl. memo 1988). Planting
should therefore not be attempted during peak vole densities. Trapping is a’ec@mmended just
prior to planting to assess the vole population status,

Road and trail construction should avoid riparian areas and wet skunk cabbage microsites.
Trails may require boardwalks. Road or trail construction can negatively impact site hydrology.

Fishermen travel through this type when it occurs along salmon streams. Subsistence uses
include coliection of spruce, devil's club, and skunk cabbage.
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SITKA SPRUCE/DEVIL'S CLUB-SALMONRBERRY 338
Picsa sitchensis/Oplopanax horridum-Rubus spectabilis

YEGETATION

This productive, moderately open canopy, forest type is dominated by large Sitka spruce.
Mature western hemlock trees are abundant in a laver below spruce.

Devil's club and salmonberry dominate the understory. Blueberry is less abundant and usually
occurs on elevated organic microsites. Hemlock and spruce regeneration is common.
Foamflower and twisted stalk are the most abundant forbs. Lady fern, oak fern, and shieid fern
may be abundant. Additional sampling is needed.
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Cover of Common Plants (%)
N=5Stands

_Species Megg Cover Range Constancy
Sitka Spruce 34 15-63 100
W n ! 20 15-38 100
Devil's Club 50 3-85 100
_Salmonberry 20 15-50 100

Biueberrv 18 3-38 100

10 1-38 100

 Os 12 3-38 100

Lady Fern 7 1-15 100
Shield Fern 18 0-38 80

Similar Associations

This plant association may be confused with spruce/devil's club; however, salmonberry is much
more abundant.

Late Seral Stand Structure

Often more than 150 feet (46m) t2ll, open grown spruce surrounded by salmonberry are
common. Hemlock trees 1o 100 feet (30 m) are common below spruce in undisturbed forest
patches.

Down wood is more sbundant than in either of the sprucs/alder plant associations. Devil's club
and salmonberry cover in canopy gaps may be 100% with plants over 5 feet (1.5 m) tall.

Structure Summary

VERSTORY Mean Std.Dev.
Height (ft. [mi) 115 {35} 25 [7.61
| DBH (in. [cm]) 31 (791 7.5 [19]

Basal Area gsg ft fac ) 320 69

u DERSTORY

Height (ft. m]}
Devil's Club 5.0 [1.5] 0
Salmonberry 6.3 11.9] 0.4 10.1]
| Blueberry 2.210.73 1.3 0.4}
Cover (%)
Tall Shrubs 100 24
_Forbs 55 32
|LFerns 28 7 30__ |
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Landform and Soils Summary -
Mean Range
Elevation (ft. [m]} 312 [95] 100-700 [30-213]
Landform Frequency (%)
Alluvial 100
Slope Class (%) Frequency (%)
0-15 80
16-35 20
Mean Std. Dev, i
Siope Mean (%) 8 11
Soli Parent Material Frequency (%)
Alluvium : : 100
Soil Depth {cm [in.])
Mineral Soil Frequency {%)
> 50 [20] | | 100
Mean : Std. Dev.
Imp. Layer Depth 100 [38] 0
il Organic Layer Depth 6 [2.4] 411.6]
Soil Drsinage Freguency {%]
Somewhat Poorly : 20
Moderately Well 20

ENVIRONMENTAL CHARACTERISTICS

The spruce/devil's club-salmonberry plant association is common along low-elevation, valley
bottom island streams; especially those in the flocdplain channel-type process group {Paustian
et al. 1992). On the mainland, the association is common along the smaller non-glacial
streams. While the association is most common near larger streams, it also occurs on highly
braided alluvial landforms.

The species mix in this plant association is maintained by frequent, moderately-to-high intensity
floods. Judging from the weakly developed mineral soils and the frequency of exposed mineral
soils, these floods are often highly disruptive, causing soil mixing, depaosition, tree fall, and
movement of organic material. High water marks (sediment deposits on tree trunks) have been
observed 1 foot (0.3 m) above the soil surface in this plant association. QOrganic soils occur in
old backwater channels.
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MANAGEMENT IMPLICATIONS

Tree productivity is high. Stocking is moderate and suitable tree-growing microsites are
resiricted to raised organic sites. Consequently, leaving large woody debris is important for
future conifer regeneration.

Soils are very sensitive to disturbance. Easily exposed mineral soils are sxcellent sites for alder.
Even if harvest ccours with full log suspension, natural disturbance from #flooding will favor
perpstuation of alder. Selection harvest is an alternative which may help 1o maintain soi
proguctivity: however, it may increase stand windthrow.

Devit's club cover declines and salmonberry cover increases following clearcutting. Spruce and
hemlock seedlings are abundant on organic microsites between dense salmonberry patches
{Schrader 1282). Red zlider seedlings are common. Dense, closed canopy patches of sprucs
and hemliock develop 20 1o 30 years following clearcut harvest.

Red alder will establish on mineral soils commonly associated with salmonberry. Salmonberry
and red alder gaps persist until surrounding conifer patches limit the availability of light. Spruce
seedlings in the salmonberry paiches are siow to establish. After 30 vears, if the soil is not
degraded due o poor logging practices, a mixed spruce, alder, and salmonberry stand will
develop. After 50 to 80 vears, alder will be replaced by spruce.

On older cut areas dominated by red aider, selective thinning of alder may enhance growth of
established conifers. Complete removal of alder is not recommended as 2 method to accelerate
succession because alder provides an important soil fertility function through nitrogen fixation.
Alder alse helps to stabilize these active sites.

An attempt to release young spruce trees by removing taller alder trees was made in the
Rodman Creek drainage, Baranof Island. Girdling of alder trees with an established salmonberry
understory resulted in at least doubling of salmonberry production. Thus, unless spruce
regenaration is taller than existing salmonberry, such attempts to release spruce may not be
effective. Girdling of 20 - 30 vear old alder in the lower Muri Creek drainage, Chichagof island,
caused undesirable deformation of many of the understory spruce trees when the alder
eventually fell over. Directional falling is recommended to protect understory trees. With
sufficient time, spruce ususlly will overtop both salmonberry and alder on these sites.

This plant association is important as a source of coarse woody debris for anadromous fish
stream habitat, for stabilizing active alluvial areas, and for providing bear cover and feeding
habitat. Brown bear sign is abundant, especially when this plant association occurs along
salmon streams. Devil's club berries are used by bear during the summer as a minor portion
of the diet (Schoen and Beier 1990). The association is not important deer habitat. When the

association cccurs near the coast, bald eagles utilize the largest spruce trees for nesting and
roosting.

Long-tailed voles (Microtus fongicaudus) are abundant following timber harvest. During
population peaks, complete mortality of planted spruce has occurred in spruce associations one
to two years after clearcut harvest on Chichagof Island (Russell, unpubl. memo 1988). Planting
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should not be attempted during peak vole densities. Trapping is recommended just orior to
planting to assess the vole population status.

While scils are well drained, fiooding limits success of road and trail construction. Roads should
be avoided in riparian areas {and are not allowed in TTRA stream buffers).

Fishermen and hikers may use this type when it occurs along streams. Subsistence uses
include collection of salimonberries, devil's club, and spruce.
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NOTES:

Posting eagle nest tree
Phote credit: B. Hird
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SITKA SPRUCE/DEVIL'S CLUB 330
Pices sitchensis/Oplopansyx horridum

Mote sandy soils (near shovel)

VEGETATION

This highly productive forest type is dominated by large Sitka spruce. Mature western hemiock
trees are abundant in a laver below spruce.

Devil's club dominates the understory. Blueberry is common on elevated organic microsites.

Hemlock and spruce regeneration is common. Foamflower is the most common forb and five-
leaf bramble is also common. Ferns are abundant and diverse.
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Cover of Common Piants {%)

e e e
Species Mean Cover Range Constancy
Sitka Spruce : 52 40-85 100
Western Hemlock 25 0-60 80
Devil's Club 57 15-85 100
Foamflower 12 1-85 100
Oak Fern 27 0-60 85
Shield Fern 17 0-88 75
Lady Fern — 14 0-85 80

Similer Associstions

This plant association may be confused with the spruce/devil’'s club-salmonberry association:
however, salmonberry is abundant in the latter type.

Late Seral Stand Structure

Spruce heights are variable to over 150 feet (46 m). Hemlock trees to 100 feet (30 m) are
common below spruce on better drained, undisturbed forest patches. Down wood is more
abundant than in either of the spruce/alder or the spruce/devil's club-salmonberry associations.

Devil's club cover may be 80 percent with plants over 6 feet (1.8 m}.

Height (ft. [m]) 136 [41] 27 18] Ei

DBH (in. [cm}) 41 [104] 13 [33] ig
_Basal Area {sq.ft./ac.} 305 97

Gross Volume (BF/ac.} 87,800 37,300

Cover (%) 69 12

UNDERSTORY Mean Std. Dev. H
| _Height (ft. [m])

Blueberry 2.0 0.6} 1.4 [0.4] u

Devil's Ciub 5.4 [1.6] 1.5 10.5]

Cover (%) “

Tall Shrubs 55 32

Forbs 56 39

Ferns 74 36
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Landform and Soils Summary

ENVIRONMENTAL CHARACTERISTICS

Mean Range H
Elevation (ft. [m]) 173 [527] 10-580 [3-177] |
Landform Frequency (%) H
Alluvial 95 i
Siope Class (%) Frequency (%) iﬂ
0-15 80 |
16-35 30 |
Mean Std. Dev. |
Slope Mean (%) 11 13
Soil Parent Material Frequency {%)
Alluvium 84
Colluvium 8
Compact Till 8
Soil Depth (cm [in.])
Minerat Soil Frequency (%) %l
> 50 [20] 100
Mean Std. Dev.
imp. Layer Depth 96 [38] 15 {5.9]
__Organic Layer Depth 10 13.9] 5 {2.01
Soil Drainage Frequency (%) i
Somewhat Poorly i1 }!
Moderately Well 16
L Well 74

The spruce/devil’s ciub plant association is common along low elevation streams and alluvial fans.

The presence of devil's club indicates water movement on or near the soil surface. Moderately
to high intensity surface flooding is common, often exposing the mineral soils, and maintaining
the species mix. Soils are deep, poorly developed, sandy to gravelly, and well drained.

MANAGEMENT IMPLICATIONS

Tree productivity is high. Stocking is moderate (aithough less than in western hemlock
associations) and suitable tree-growing microsites are common. Maintenance of large organic
material for future tree-growing sites is essential for long-term productivity.
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Soils are sensitive 1o disturbance, but less so thanr solls in the sprucei/devil’s club-salmonberry
association. Alder is favored on minera! soils if these are sxposed by ground-disturbing logging
practices. Due 1o this sensitivity of the soils, clearcutting is not recommended. Sslection
harvest is an aiternative that may help to maintain soll productivity. However, selection
harvest may increase the chance of stand-level windthrow, Landscape level analysis of wind
and disturbance patterns should be considered in planning.

Following clearcutting, devil's club cover declines, and salmonbearry and fern cover increases.
Salmonberry cover is positively correlated with degree of disturbance. Spruce and hemlock
seedlings are abundant on organic microsites. Red alder seedlings are aiso common. If conifers
are estabiished immediately, salmonberry usually is not a regeneration problem. However,
spruce secediings in salmonberry patches are slow 1o establish and may be inhibited by
saimonbearry for some time. mmediate plenting of spruce may be effective in some harvest
units. Small diameter slash should be removed from planting sites to enhance seedling survival,
if natural vegeneration is desired, slash should be removed from best tree-growing microsites
{Schrader 1992). Slash piling on salmonberry or depressed areas is recommended. Ferns may
also cause some conifer seedling mortality due to blocking of light by dead fronds.

Denss, closed canopy patches of spruce and hemiock develop 20 to 30 years foliowing clearcut
harvest—if the soil is not degraded due to poor logging practices. Understory vegetation is
nearly eliminated after this time period. Forest development follows the general successional
pattern described in Chapter 2.

This plant association is important as a source of coarse woody debris for anadromous fish
stream habitat, for stabilizing active alluvial areas, and for providing bear cover and feeding
habitat. Brown bear sign is sbundant, especially when this plant association occurs along
salmon streams. Devil's club berries are used by bear during the summer as & minor portion
of the diet (Schoen and Beler 1980). The association is not important deer habitat. When the
association ocours near the coast, bald eagles utilize the largest spruce tress for nesting and
roosting.

Long-tailed voles {(Microtus longicaudus) are abundant following timber harvest. During
population peaks, complete mortality of planted spruce has occurred in spruce associations one
to two years after clearcut harvest on Chichagof lsland {Russell, unpubl. memo 1988). Planting
should therefore not be attempted during peak vole densities. Trapping is recommended just
prior 10 planting to 2ssess the vole popuiation status.

Road and trail construction success may be limited by flooding. Roads should be avoided in
riparian areas {and cannot be located within stream buffers under TTRAJ.

Fishermen may use the type when it occurs along salmon sireams. Subsistence uses include
collection of spruce and devil's club.
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SITKA SPRUCE/BLUEBERRY-DEVIL'S CLUB 320
Bices sitchensis|Vaccinium spp.-Oplopanax hosridum

VEGETATION

This highly productive forest type is dominated by large Sitka spruce. Mature western hemiock
trees are abundant in a laver below spruce. Hemlock and spruce regeneration is common.

Devil's club and blueberry dominate the understory with blueberry mainly on elevated organic
microsites. Salmonberry and menziesia are common. Western hemlock regeneration is more
abundant than spruce regeneration. Twisted stalk and five-leaf bramble are common forbs.
Ferns are varied and abundant.



Cover of Common Plants {96}

N = 17 Stands

-

| Species Mean Cover Range Constancy

Sitka Spruce 33 ' 15-65 100
Western Hemlock 41 0-65 94
Devil's Club 40 15-85 100
Biveberry 36 15-65 100
Salmonberry 9 0-28 a2
Five-leaf Brambie 12 1-40 100

Il Oak Fern i3 1-40 100

Similar Associations

This plant association may be confused with spruce/devil's club- salmonberry or spruce/devil's club.
However, in the former type, saimonberry is more abundant and productivity is lower. Blueberry does
not codominate or dominate the spruce/devil's club type understory.

Late Seral Stand Structure

Spruce heights may exceed 160 feet (48 m). Hemlock trees to 120 feet (37 m) are common below
spruce on weli-drained, undisturbed forest patches, making a two-storied stand. Down wood is
more abundant than in either of the spruce/aider or the spruce/devil’'s club-salmonberry associations.
Devil's club and blueberry cover may be 100 percent with plants over 4 feet {1.2 m).

OVERSTORY

Height {ft. Im]) _ 139 {42] 17 15.2]
| DBH (in. [em]) 30 [76] ’ 16 [41]
|| Basal Area (sq.ft./ac.) 292 57

Gross Volume {BF/ac.} 89,400 30,400

Cover (%) 63 13

UNDERSTORY Mean Std. Dev.
iL_Height (ft. {m])

Blueberry 3.110.9] 0.7 [0.2]

Devil's Club 4.9 [1.5] 1.110.3]

Cover (%)

Tall Shrubs 100 0

Forbs 100 69

Ferns 26 _ 13
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Landform and Soils Summary

Mean Range 11
Elevation (ft. [m]) 351 [107] 20-1220 [6.1-372]
Lendform ' Frequency (%)
Alluvial 88
Coastal 6
Siope Class (%) Frequency (%)
0-15 56
16-35 38
Mean Std. Dev.
Slope Mean (%} 18 14
Soil Parent Material Frequency (%)
Alluvium 67
Colluvium 8
Residuum 17 5!
Compact Till 8 H
Soit Depth (cm [in.]) Ea
Mineral Soil Frequency (%)
> 50 [20] 100 |
fMean Std. Dev. §
Imp. Layer Depth 86 [34] 28 [11]
Organic Layer Depth 14 [5.5] 8 {3.1] i!
Soll Drainage Frequency (%) ﬁ
Somewhat Poorly 13
Moderately Well 19

ENVIRONMENTAL CHARACTERISTICS

The spruce/blueberry-devil's club plant association is common along low elevation streams,
alluvial fans, dissected footslopes, and beach gravel. The species mix in this plant association
is primarily maintained by subsurface flooding. Low intensity, surface flooding occurs only
during very high stream flows and is primarily restricted to the devil's club patches and
depressed areas. Mineral soil is rarely exposed and most soils are well developed Spodosols,
indicating that soil mixing is not occurring.
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MANAGERMENT BAPLICATIONS
Tree productivity is high, Stocking is moderate and suitable tree-growing microsites are abundant,

Soils are sensitive, but not as sensitive as those in the spruce/devil's club-salmonberry
association. Soilg are, however, more sensitive than those in blueberry associations in the
spruce or hemilock series. Alder is favored on mineral soils, which are sasily exposed with
ground disturbing logging practices.

Past tractor logging with significant soil disturbance caused changes in stream gourse, width, and
tydralogy, which altered sites from coniferous to deciducus forest in Fish Bay, Rodman Bay, Katlian,
and Mzkwasing drainages on Baranof Island. However, given the siream protection mendsted under
the 1990 Tongass Timber Reform Act, this situation is unlikely to be repeated. On these sites,
shovet varding is an aiternative that may help to maintain soll productivity.

Following dearcutting, devil's club cover declines while salmonberry and biueberry cover incresses.
Shrub abundance varies with the intensity of disturbance, with grester disturbance favoring
saimonberry and currant. Spruce and hemlock seedlings are abundant on organic microsites
between dense salmonberry patches (Schrader 1992). Dense, closed cancpy patches of spruce and
hemiock develop 20 to 30 vears following clearcut harvest. However, spruce seediings in the
competitive salmonberry patches are slow to establish and may be inhibited by salmeonberry for
some time. On some sites, immediate planting of spruce subsaquent to clearcut may be effective.
Small diameter slash should be removed from planting sites to enhance tree survival. If natural
regeneration is desired, slash should be removed from bast tree-growing microsites {Schrader 1992).
Piling on salmonberry or depressed areas is recommendad.

After 30 vears, if the scil was not degraded by poor logging practices, a closed stand of spruce with
some hemiock develops. Understory vegetation is nearly elimingted. Forest development follows
the general successional pattern described in Chapter 2.

This plant association is important as a source of coarse woody debris for siream habitat and for
providing bear cover and feeding habitat. Brown bear sign is abundant, especially when this type
ocours giong salmon streams. Devil's club berries are used by bear during the summer (Schoen and
Beier 1890},

Wh@n this vegetation type occurs near the coast, bald eagles utilize the largest spruce treas for
nesting and roosting. Soft-wooded spruce snags are valuable for cavity nesters. Along coastal
alluvial fans and gravel beaches, this association is important deer habitat.

Long-tailed voles (Microtus longicaudus) are abundant following timber harvest. During population
paaks, complets mortality of planted spruce has occurrad in spruce associations one to two years
after clearcut harvest on Chichagof Island (Russell, unpubl. memo 19881, Planting should therefore
not be attempted during peak vole densities. Trapping is recommended just prior to planting to
assess the vole population status.

Road and trail construction is limited by occasional flooding. Roads should be avcided in beach and
riparian areas. The type is highly valued for fishing, hiking, and outdoor appreciation. Subsistence
uses inciude fishing, berry picking, and collection of spruce or devil's club.
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SITKA SPRUCE/BLUEBERRY 310
Picea sitchensis!Vaccinium spp.

VEGETATION
This highly productive forest type is dominated by large Sitka spruce and western hemliock.

Biueberry is the dominant shrub. Devil's club, salmonberry, and menziesia may also occour.
Western hemlock regeneration was more abundant than spruce regeneration, which was not
noted in ail sampled sites. Bunchberry and five-leaf brambie are the most common forbs. Qak
fern was abundant in many of the eight stands sampled in this type. Additional sampling is
needed.
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Cover of Common Plants (%)

_Species Mean Cover Range Constancy
Sitka Spruce - 36 15-63 100
Western Hemlock 45 15-63 100
Blueberry 39 15-63 100
Five-leaf Bramble g 1-15 100
Fern-f Goldthread i8 1-38 88
Oak Fern 14 1-38 88

Similar Associations

This plant association may be confused with western hemlock/blueberry/shield fern. Sitka
spruce is more common in the spruce type. More importantly, this type is found on alluvial
sites while western hemliock types principally occur in the undisturbed upland areas. Other
Sitka spruce types may appear similar in the overstory, but will vary in understory species.

Late Seral Stand Structure
Spruce heights vary up to 160 feet (49 m); some trees to 180 feet (55 m) may occur. Hemiock
trees to 120 feet (37 m) are common. The overstory is typically closed, and a two-storied

canopy with the hemlock in the lower story is common. Down logs are common.

Structure Summary

| OVERSTORY Mean Std. Dev. |
| Height (ft. [m]) 148 [45] 24 (7.3] '
DBH (in. [cml) 36 [91] 4.9{12]
Basal Area (sg.ft./ac.} 380 132

|_Gross Volume (BF/ac.) 114,000 57,700

]
UNDERSTORY Mean Std. Dev.
Height {ft. [m])
Blueberry 2.8 10.9] 0.4 10.1]
Cover (%)
Tall Shrubs 38 0
Forbs 86 0
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Landform and Soils Summary

Mean
Elevation (ft. Iml]) 330 [101]
Landform Frequency (%)
Alluvial 88 i
Coastal 13 l!
Stope Class (%] Freguency (%) §i
0-15 50 i
16-35 50 |
RMean Std. Dev. ii
Slope Mean (%) 13 10 %@
Soil Parent Material Frequency (%) B!
Alluvium : 60
Colluvium : 20
Ablation Till » ) 20 '
Soil Depth (cm [in.])
Mineral Soil | Freguency (%)
> 50 [20] | 86
< 50 [20} 14 ﬂ
Mean Std. Dev.
Imp. Layer Depth 81 [32] 35 [14] ﬁ
__Organic Layer Depth 14 {5.5] 9 [3.5]
Soil Drainage Freguency (%)
Moderately Well

ENVIRONMENTAL CHARACTERISTICS

This association is common where surface flooding rarely occurs, on well drained deep soils
that are rich in available nutrients. The organic horizons are well developed. These conditions
are common on higher alluvial terraces and on beach gravel immediately adjacent to saltwater.
Subsurface flooding appears to enrich the nutrient status for spruce in both alluvial terraces and
coastal beaches. Additional nutrients are provided on coastal sites from windblown sand and
sea spray {Cordes 1972). Mineral soil is rarely exposed and most soils are well developed
Spodosois.
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MANAGERMENT IMPLICATIONS

Tree productivity is high, and suitable free-growing microsites are abundant. The sbundant coarse
woody debris serves as "nurse” logs for conifer regeneration, providing a rich, weli-drained, and
protected micrgsite. In order o maintain adequate woody debrs, all unmerchantable material should
rarnain on site. Flat to low slope gradients increase options for prescribing a wider array of harvest
treziments. However, care must be used to avoid exposing extensive areas of mineral soil.

During the decades (1950 and 1960s} of extensive tractor (bulldozer) logging, mineral solls on
these flat sites were exposed and alder sstablished immediately after logging. Many of thase sites
are still dominated by alder. In the early 1200s, this plant association was logged with low impact
techniques near the mouth of Fish Bay, Baranof Island. These sites regenerated with spruce.
Likewise, cable logging systams have shown to be less destructive to the soils than tractor logging.
However, cable logging disturbs flat portions of the site when the logs are not suspended. Shovel
varding should be used in these casas.

Blueberry. spruce, and hemilock will dominate the understory for a short time {(usually less than 28
years) foliowing clearcutting. After 30 vears, if the soil is not degraded by poor logging practices,
a closed stand of spruce and western hemlock develops which excludes nearly all other species until
the canopy matures. Forest development follows the gensral successional pattern described in
Chapter 2. If mineral soil is exposed and a seed source nearby, alder will readily establish and

dominate a site for 30 to 50 years.

On older cut areas dominated by red alder, selective thinning of alder may enhance growth of
astablished conifers. Complete removal of alder is not recommended as a method to accelerate
succession because alder provides an important soil fertility function through nitrogen fixation.

On alluvial fans or beach gravel immediately adjacent to the coast, deer commonly impact
understory composition in this type. Mear complete reduction in blueberry due to deer foraging is
corrnon on many coastal sites. Brown bears use this association for travel and bedding when the
type occurs near a salmon stream. This association provides prime bald eagle habitat when it occurs
near salt water (Sidle et al. 1986).

Long-tailed voles (Microtus longicaudus) may be abundant following timber harvest. During
population peaks, complete mortality of planted spruce has ocourred in spruce assaciations from
vole predation one {0 two years after clearcut harvest on Chichagof Island {Russell, unpubl. memo
1988). Planting should therefore not be attempted during peak vole densities. Trapping is
recommended just prior 10 planting to assess the vole population status.

This association is important as a source of coarse woody debris t0 streams for resident and
anadromous fish. Snags are not common but are valuable for cavity nesters.

Road and trail construction on this type is uncomplicated, but care should be taken to avoid
exposing mineral soil. It may be necessary to consider flooding impacts on construction. When this
association type occwrs in riparian arsas, roads should be avoided (and are not allowed within
prascribed buffers).

This association may be used for recreation. Native Alaskan uses of spruce are described earlier.
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SITKA SPRUCE/BLUEBERRY/SKUNK CABBAGE 370
Piraa sitchensis|Veccinium spp.flysichitum eamericanuin

YWEGETATION

This moderately productive forest type is dominated by Sitka spruce and western hemiock.
Western hemiock is often more abundant than spruce, and typically cccurs in a layer below it

Blueberry dominates the shrub layer. Menziesia and hemlock regeneration is common, while
spruce regeneration is limited. Skunk cabbage dominates the herbaceous layer while five-leal
bramble, bunchberry and fern-leaf goldthread are also abundant. Ferns were generally
uncommon in the sampled stands, although lady fern was abundant in haif the stands.
Additional sampling is needed.
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Cover of Commion Plants {%)

N = 4 Stands _

| _Species Mean Cover Range Constancy
Sitka Spruce 38 38 38100
Western Hemlock 51 38-63 100
Menziesia 18 3-38 100
Blueberry 44 38-63 100
Five-leaf Bramble 18 3-38 100
Skunk Cabbage 39 15-63 100
Fern-if Goldthread 12 1-1b 100
Qak Fern

Similar Associations

This plant association may be confused with spruce/devil's club/skunk cabbage, but devil's club
is more abundant in the latter association. The spruce/blueberry/skunk cabbage association is
also similar to the western hemiock/blueberry/skunk cabbage association.
percentage of spruce and its occurrence on flat sites with alluvial and beach soils distinguishes
it from the hemlock type.

Late Seral Stand Structure
Spruce heights vary up to 100 feet {30 mj; some trees to 120 feet (37 m) may occur. Hemlock

trees to 90 feet {27 m) are common. Down logs are common. Blueberry cover may be high
with plants over 3 feet (0.9 m).

Mean

Std. Dev.

OVERSTORY

Height (ft. [m) 92 [28] 33 [101] |

DBH (in. [em]) 22 [56] 1.7 14.3] |
Il Basal Area (sg.ft./ac.) 227 83 ii ‘

Gross Volume (BF/ac.) 37,100 15,100 |

Cover (%) 60 11 li

UNDERSTORY Mean Std. Dev. 4}
|_Height (ft. Im) |

Blueberry 2.4 {0.7] 0.8 [0.2] I

Cover {%)

Tall Shrubs 57 0]

Forbs 100 0

Ferns 10 0
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Landform and Soils Summary

ENVIRONMENTAL CHARACTERISTICS

Mean Range
Elevation (ft. Im]) 393 [120] 125-950 [38-290]
Landform ‘ Frequency (%)
Mountainslopes 40
Alluvial 60
Siope Class (%) Frequency (%)
0-15 40
16-35 20
56-75 20
76+ 20
Mean Std. Dev. ﬁ
Slope Mean (%) 13 10 gs
Soil Parent Material Frequency (%)
Alluvium 50 I
Organic Material 50 |
Soil Depth {cm [in.]}
Mineral Soil Freguency (%)
> 50 [20] 100
Mean Std. Dev.
Imp. Layer Depth 98 [39] 4 1[1.6]
Organic Layer Depth 38 {15] 42 [17}
Soil Drainage Frequency (%)
Very Poorly 40 |
40 |
20 )

The spruce/blueberry/skunk cabbage plant association occurs along low elevation streams,
alluvial fans, dissected footslopes, and beach gravel. Surface flooding is uncommon, except
in skunk cabbage depressions, while subsurface flooding is common on alluvial sites.
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MANAGEMENT WMPLICATIONS

Flat to low slope gradients gver stabie soils increase options for harvest treatments. However,
care must be taken 10 avoid exposing extensive areas of mineral soil. During the decades
{1950s, 19608} of exiensive tractor logging, mineral soils on these flat sites were exposed and
alder sstablished immediately after logging. Many of these sites are still dominated by alder,

in the early 1900s, this vegetation type was logged with low impact technigues near the mouth
of Fish Bay, Bavanof island. These sites regensrated with spruce. Lkewise, cable lagging
systems have shown to be less destructive to the soils than tractor logging. Howaver, cable
ivgging disturbs flat portions of the site when the logs are not fully suspended. Alder can be
expecied to establish immediately on exposed mineral s0il if 3 seed source i3 nearby.

Red alder seediings are commaon on sites where soil was disturbed during harvest. Western
hemilock ssediings are common but spruce seediings are not. Immediate planting of spruce may
be effsctive after clearcut harvest on some sitas. Wet organic microsites with skunk cabbage
should be avoided when planting; most established trees occcur on more well drained positions.
All unmerchantable material should be left on site 10 maintain adequate levels of woody debris
for conifer regeneration.

After 30 or more years, if the soil is not degraded by poor logging practices, 2 closed stand of
spruce and hemlock can be expected to develop. Canopy closure may be less rapid than in
other types due to the wet skunk cabbage sites. Understory vegetation is nearly eliminated.
Skunk cabbage may continue to exist in low light conditions, but will not be abundant untit light
levels increase, '

On older cut areas dominated by red alder, selective thinning of alder may enhance growth of
established conifers. Complete removal of alder is not recommended as a msathod {0 accelerats
succession since alder provides an important soil fertility function through nitrogen fixation.

This plant association is important as a scurce of coarse woody debris for anadromous fish
when it ocours next a stream. Brown bear sign, such as tracks, diggings of skunk cabbage, and
droppings, are abundant, espacially slong saimon streams. Near the coast, this association
provides bald sagle habitat (Sidie ot al. 1988).

Road and trail construction should aveid wet skunk cabbage microsites. Roads should be
avoided in riparian areas.

Subsistence uses of this type include coliection of berries, skunk cabbage, and spruce.
Recreational use may occur when the type is located in & riparian ares.
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SITKA SPRUCE/PACIFIC REEDGRASS 3860
Piroe siichensis/Celamagrostis nutkatensis

YEGETATION

This moderately productive, closed canopy, forest type is dominated by Sitka spruce and Pacific
reedgrass. Western hemiock and blueberry increase and Sitka spruce and Pacific reedgrass
decrease with distance from the shors. Conifer regeneration is limited as is shrub cover.
Rattlesnake root was abundant in both of the stands sampled in this tvpe, as was beech fern.
Additional sampling is needed.
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Cover of Common Plants {9}
N = 2 Stands

== )
Species Mean Cover Range Constancy
Sitka Spruce 85 75-85 100
Western Hemlock 15 0-18 50
Pacific Reedgrass 88 75-95 100
_Rattlesnake Root 27 15-38 100
Beech Fern 20 1-38 100

Similar Associations

The saltwater shoreline location and dominance of reedgrass distinguish this asscciation from
all others.

Late Seral Stand Structure
Sitka spruce trees rarely exceed 100 feet (30 m). Exposure to high offshore winds likely
reduces height potential. Canopy closure is high, but stands are usually not multi-layered, so

light to the understory is abundant. Logs and snags are abundant.

Structure Summaeary

OVERSTORY Mean 8td. Dev.
Height (ft. [m]) 93 {28} 15 {4.6]
DBH {in. [cm]} 21 53] 3.2 (8.1}
Gross Volume (BF/ac.) 126,400 43,600
Cover (%} 83 4
UNDERSTORY Mean

_Height (ft. [m])

i_Reedgrass 2.5 [0.7]

ENVIRONMENTAL CHARACTERISTICS

The spruce/reedgrass plant association is found as a narrow fringe along saltwater shorelines.
it is well represented in a less than 1/4 mile (400 m) wide band along the outer coast of
Chichagof, Baranof, Yacobi, and Kruzof Islands, but ailso occurs on interior islands and the
mainland. Salt spray and periodic inundation of saltwater from Pacific storms favor spruce and
reedgrass production.

Soil parent material in sampled stands was volcanic on Kruzof Island near the Mt. Edgecumbe
volcano. The association also occurs on residuum in all bedrock types and on beach gravel.
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Landform and Soils Summary

Mean Range
Elevation (ft. Im]) ) 58 [18] 10-105 [3-32]
Landform ' Frequency (%)
Coastal 100
Slope Class (%) Frequency (%)
16-35 | 50 l
56-75 50 EE
Mean Std. Dev.
Siope Mean (%) 28 32 |
Soll Depth (cm lin.]) Mean Std. Dev.
Organic Layer Depth 15 15.9] 12 14.71
Soil Drainage : Frequency (%)
Moderately Well

MANAGEMENT IMPLICATIONS

Timber harvest has not ocourred in this plant association due to lack of access. Harvest is not
expected in the future because the association occurs as a narrow strip along the outside coast.
Moreover, beach areas {500 feet {152 m] slope distance inland from mean high tide) are
protected from commercial timber harvest.

in addition to its importance as uncommon habitat, this association is highly valuable wildlife
habitat for deer, bear, and bald eagles. Brown bear sign is common. Bald eagle nests and
roosting trees are abundant due to the close proximity to saltwater. Mink, pine marten, and
river otter use is also high due to the close proximity to the marine ecosystem. Deer use the
association more as a travel corridor than as a forage site, e.g. for access to kelp foraging.

Small scale wind-throw is common, usually about 100 feet {30 m} in from the beach fringe.
Grass dominates the understory in these gaps. Dense stands of young spruce with an
understory of moss dominate young beach terraces. These terraces often occur immediately
in front of the late seral spruce/reedgrass plant association. Ne successional studies have been
done in this association.
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NOTES:
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SITKA SPRUCEMDEVIL'E CLUB-LIPLARD ECOTYPE 34%
Pices sitchensis/Oplopansx horridurr-Uplend

VEGETATION

This moderately productive type is dominaged by large Sitke spruce and western hemlock.
Mountain hemiock occurred in one-third of the sampled stands.

Devii's club and blueberry dominate the understory. Hemlock regeneration is common. Five-

leaf bramble and twisted stalk are the most common forbs while lady fern and oak fern
dominate the fern layer.
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Cover of Common Plants (%)

N = 3 Stands
Species Mean Cover Range Constancy
Sitka Spruce 30 25-50 100
Western Hemlock 30 5-40 100
Deviis’ Ciub 30 25-50 100
Blueberry 10 1-2% 100
Lady Fern 8 1-285 100

Similar Associations

The upland spruce-devil's club type is non-alluvial, unlike most of the spruce associations. This
type may be confused with the hemlock/blueberry-devil's club type; however, spruce is more
abundant and the slopes are usually much steeper. The association may also be confused with
the mountain hemlock-Sitka spruce/blueberry plant association, but it occurs at lower elevation

and mountain hemlock is not an overstory dominant or codominant.

Late Seral Stand Structure

Spruce heights vary to over 140 feet (43 m). Hemlock trees to 120 feet (37 m) occur in a layer
below spruce. Shrub cover usually does not exceed 70 percent and ferns are abundant.

Structure Summary

UNDERSTORY

Std. Dev.

OVERSTORY Mean Std. Dev.
Height (ft. {m]) 137 {42} 5 [1.5]
DBH (in. [cm]) 41 {104] 15 [38]
Basal Area {sq.ft./ac.) 340 198
Gross Volume (BF/ac.) 96,300 36,400
Cover (%)

§2-53

Mean
_Height (ft. [m])
Blueberry 110.3] 0.5 (0.2}
Devil's Club 3.010.9] 0
Cover (%)
Tall Shrubs 69 0
Forbs 39 0
Ferns e A9 0




Landform and Scils Summag

e e e e ]

L Well
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Mean Range
Eievation {ft. [m]) 823 [251] 380-1700 [116-518]
Landform Freguency (%)
Mountainslopes 67
Hilislopes 33
Siope Class (%) Frequency (%)
76+ 100 |
Mean Std. Dev. |
Stope Mean (%) 112 24
Soll Parent Material Frequency {%)
Colluvium 50
Bedrock 50
Soil Depth {cm [in.]}
Mineral Soil Frequency (%) il
> 50 [20] 100 Eg
Mean Std. Dev.
imp. Layer Depth 77 130] 40 116] |
Organic Layer Depth 7 12.8] 4 {1.6] Eﬁ
Soll Drainage Frequency (%) !I
Moderately Well 33 3!
67 |



ENVIRONMENTAL CHARACTERISTICS

The spruce/devil's club-upland plant association is uncommon. It occurs at mid (o uppsr
slevations on very steep siopes on mountain and hillslope landforms. Due (o safety concerns
with the stesp slopes, this type has been undersampled. Additional sampling is needed.
Erosional processes and subsurface water moving on these steep slopes appear to maintain
conditions suitable for spruce and devil’s club. These sites are commonly asscciated with
nearby landslide paths.

Soils are well drained and poorly developad.

MANAGEMENT IMPLICATIONS

Tree productivity is moderate, and well-drained tree-growing microsites are abundant.

Soils zre extremely sensitive to disturbance. Slope failures and slumps are common.
Depending on location, acreage, and degree of soil disturbance, clearcutting may cause 2
iong-term shift from coniferous forest to Sitka alder-dominated brushfield. Clearcutting is not
recommended due to the sensitivity of the soils.

Devil's club cover declines and salmonberry cover increases following clearcutting. Since the
soils are unstable, conifer regeneration is unlikely to establish quickly. A brush stage is likely
following any harvest, and may persist for a long time. Little is known about succession in this
plant association.

Due to the steep slopes and distance from salt water, this association is not good deer winter
range.

Boads and trails should bs avoided in this type due to the steep slopes and sensitive soils.

Recreational and subsistence uses of this type are minimal.
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SITEA SPRUCE-MOUNTAIN HEMLOCK/BLUEBERRY 380
Pices sitchensis-Tsugs mertensianal Vacciniur spp.

Photo credit: B. Krieckhaus

VEGETATION

This lower productivity, open cancpy forest is dominated by Sitka spruce and mountain
hemlock. The spruce trees are taller and larger in diameter than the hemlocks. Waestern
hemlock occurred in the overstory in about two-thirds of the sampled stands.

Biueberry and mountain and western hemlock regeneration dominate the understory. Spruce
regeneration shows limited cover and was only present in approximately two-thirds of the
stands. No shrub species other than blueberry is consistently present, although menziesia and
devil's club are common. Bunchberry and five-leaf brambie are common herbs. Shield fern is
the most common fern.
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Cover of Common Plants (%]
N = 13 Stands I —

_Species Mean Cover Range Constancy
‘Mountain Hemlock 30 3-63 100
Sitka Spruce 28 15-63 100

Il W. Hemlock Regen. 9 0-18 92
M. Hemlock Regen, 11 0-18 92
Blueberry 44 15-85 100
Five-leaf Bramble 8 1-15 100

Similar Associations

This plant association is distinguished from other Sitka spruce associations by the abundance
of mountain hemlock in the overstory. Also, the association is found at higher elevations,
unlike many riparian-associated Sitka spruce types. The spruce-mountain hemlock association
may be confused with the mountain hemlock/blueberry type; however, the former type is
identified by the abundance aof spruce in the overstory on steep erosional slopes.

Late Seral Stand Structure

Spruce trees average 100 feet (30 m) in height, while mountain hemiocks average 20 feet (6
m) shorter. Spruce trees are also larger in diameter than both mountain and western hemiocks.
Cancpy closure is moderate.

Structure Summary

OVERSTORY Mean Std. Dev,
_Height {ft. iml) 104 132) 27 18}

DBH (in. [cm]) 24 [61] 12 [30]

Basal Area (sq.ft./ac.} 300 123
|_Gross Volume (BF/ac.) 55900 26000

UNDERSTORY Mean $td. Dev. ,
Height (ft. [m]) |
Blueberry 2.9 10.9] 1.0 [0.3] H
Cover (%) |
Tall Shrubs 38 18 E
Forbs 51 27 }
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Landform and Soils Summary

Mean

Range

Elevation {ft. [m]) 1569 1080-2160
Landform Frequency (%)
Mountainslopes 100
Slope Class {%) Frequency (%)
36-55 8
58-75 50
76 + 42
Mean Std. Dev.
Siope Mesan (%) 70 18
Soil Parent Material Frequency (%)
Organic Material 29
Colluvium 43
" Residuum 14
Ablation Till 14
Soil Depth {cm [in.])
Mineral Soil Frequency (%)
> 50 [20] 80
< 50 [20] 20
Mean Std. Dev.
Imp. Layer Depth 58 [23] 38 [15]
Organic Layer Depth 11 [4.3] 512.01
Soil Drainage Freguency (%)
Somewhat Poorly 8

Moderately Well
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ENVIRONMENTAL CHARACTERISTICS

The Sitka spruce-mountain hemlock/biueberry plant association is less common than the
mountain hemlock/blueberry type. it is found primarily at higher elevations, particularly in
transition areas to the mountain hemiock zone on steep slopes.

Soils are mostly mineral and well drained. Due to the steep slopes, mass movement of soils
is common. Most sites are on shallow colluvial deposits on mountainslope shoulders.

MANAGEMENT IMPLICATIONS

This association historically has not been used for timber production due to its location at high
elevations beyond the reach of road systems. However, timber cutting is approaching these
areas, and this vegetstion type may be included in future harvest units. Umitations to tree
productivity are largely due to steep slopes and disturbance, and to shorter growing seascns
at high elevation.

Windthrow, avalanche, snow impacts, and mass wasting are common due to the steep slopes
at high elevations. Many stands are older second growth. Analysis of successional patterns
is needed.

Regeneration of spruce and hemlock is limited, with both western and mountsin hemlock
regeneration more abundant than spruce. Brush competition may be high. Snow may damage
conifers.

Due to harsh winter conditions and limited protection by the overstory, this type is not
important winter deer habitat (Schoen and Kirchoff 1885; Hanley et al. 1989; Suring et al.
1991). During summer and fali, deer forage on the abundant blueberry, forbs, and ferns. Deer
also use the type for thermal cover during storms. Brown bear may find suitable winter
denning sites in this association (Schoen and Beier 1990).

Limitations to road and trail construction include high elevation and mass wasting potential.

Recreation and subsistence uses of this type are limited.
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GLOSSARY

Sources: USDA Soil Conservation Service. 1985. National Scils Handbook.
Gabriel, H. W. and S.S. Talbot. 1984. Glossary of Landscape and Vegetation
Ecology for Alaska. USDI Bureau of Land Management Tech. Rep. 10.
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Management Guide: Ketchikan Area, Tongass National Forest. USDA Forest
Service R10-MB-210.

Abundance - The amount of a plant species occurring on a plot, usualiy measured as percent
Canopy Cover.

Allochthonous - Refering to materials which originate at a distance from the location where
found, such as geologic blocks which have been transported over time.

Alluvium - Sediment deposited by streams and rivers, usually found on terraces above
present streams or in the normally flooded bottom land of existing streams.

Alpine - (1) Land above treeline on mountain summits. (2) Vegetation in these aresas,
typically low shrubs and abundant wildfiowers.

Aspect - The direction toward which a slope faces.

Average percent cover - The mean of percent cover values for a species on all available
sample plots. For example, if a species occurs on 3 of 10 plots, and its percent cover on
each of those plots is 1%, then the average percent coveris {1+ 1+ 1/10 = 0.3%.
Average percent cover is 8 measure of the dominance of 2 species in a plant community.

Basal area - The cross-sectional area of a tree at breast height (4.5 ft. or 1.37 m above the
ground). Basal area is usually reported on an area basis {e.g., total basal area per acre or
hectare).

Biodiversity - The sum total of life in an area. Biodiversity is perhaps best divided into
structure {e.g., tree sizes), composition {e.g., variety of plant species), and function {e.g.,
nutrient cycling), at scales ranging from genetic to landscape. Forest managers are directed
to consider biodiversity by the Nationai Forest Management Act of 1976, and associated
regulations (36 CFR 219).

Biome - Very broad aggregations of ecosystems across the earth’s surface. For exampie,
the coastal coniferous forest biome of the Pacific Northwest stretches from northern
California to Prince William Sound.

Board foot - A unit of timber volume measurement equal to a piece of wood measuring 12

inches (30 cm) by 12 inches by 1 inch (2.5 cm), usually expressed on an area basis (e.g.,
12,000 board feet per acre). Note that mbf = thousands of board feet and mmbf =
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millicns of board feet. No direct metric eguivalent possible.

Breast height - A standard height for measurement of tree diameters: 4.5 feet {1.37 mj)
above average ground level. :

Buffer (strip) - A strip of vegetation left untreated or managed to reduce the impact of a
treatment (such as timber harvest} of one area on another. For example, a no-harvest strip
retained between a stream and a clearcut unit.

Canopy - {1} More or less continuous cover of branches and foliage formed collectively by
crowns of adjacent trees, shrubs, or herbs depending upon the type of vegetation. (2} The
percent cover of leaves and branches formed by the tops or crowns of plants as viewed
from above. '

Canopy closure - In a2 stand, the progressive reduction of space between iree crowns as
they grow and spread laterally. A canopy in which the individuai crowns are nearing general
contact is termed a close canopy; and having achieved contact, a closed canopy. In
general, closure indicates a process, while cover indicates a condition.

Clearcutting - A logging method where all overstory trees are removed from an area.

Climax - The oldest, steady-state plant community that'is reached at the end of a
successional sequence. Climax forest can be referred to as oid growth. In practice, climax
conditions can be difficult to define, and some ecoclogists guestion the value of the concept.

Codominant - {1} One of several species which dominate a plant community, no one to the
exclusion of the others. See dominant and dominance. (2} Trees with crowns forming the
general level of the forest canopy and receiving full sunlight from above but comparatively
little from the sides: usually with medium sized crowns.

Community - {1} A general term for an assembly of plants living together and interacting
among themselves in a specific location, no particular ecological status being implied. (2) A
unit of vegetation that is relatively uniform in structure and floristic compositon and
consisting of competing plants of one or more species in a common location. The basic unit
of vegetation.

Community type - {1} An abstract community, or a group or class of similar abstract
communities, that is relatively stable and recurs in similar habitats. Successional status is
uncertain. {2) A generalized category comprising a number of similar units of vegetation.

Constancy - The frequency with which a species occurs in a given community type: its site
fidelity. For example, if western hemiock is found in 5 of 10 sample plots, its constancy is
50%.

Crown - The upper portion of a tree or shrub, including the branches and feoliage.

Crown class - Any class into which the trees forming a stand may be divided on the basis of
both their crown development and crown position relative to other trees and the general
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canopy. Crown classes usually distinguished are: open- grown, dominant, codominant,
intermediate, and overtopped (or suppressed).

Crown closure - {1) The closing together of the crowns of trees in a forest as they age and
grow. (2) By extension of the term, the projection of all the tree crowns in a crown cover.
Expressed as a percent of area.

DBH (diameter at breast height) - The diameter of a tree, measured outside the bark, at 4.5
feet {1.37 m) above average ground level.

Depauperate - Describing an unususlly sparse growth of undergrowth plants.

Disturbance - In ecclogy, any perturbation to 2 site that aiters soil or vegetation: e.g..
windthrow. '

Diversity - An expression of the variety of species that exists in a community, or of the
variety of communities in a landscape. Diversity is a property which varies greatly between
communities, and its definition varies between authors.

Dominance - The degree of influence that a2 plant species exerts over 8 community as
measured by its mass or basal area per unit area.

Dwarf mistletoe - A parasitic flowering plant that affects western hemlock, and, rarely,
other tree species. The plant causes the host tree to grow many small branches, forming a
"witch's broom”. Seeds are forcibly ejected and also carried by birds to infect other trees.
Partial harvest which leaves infected residual trees may allow spread of the parasite to
younger trees.

Ecology - The science that studies the interactions among organisms and their environment.
in this guide, the focus is primarily on vegetation compasition and structure.

Ecosystem - A functioning aggregation of organisms and their environment.

Ecosystem management - A Forest Service program focusing on maintenance of natural
systems and functions (e.g., water flows, nutrient cycling, and habitat reguiremsants) rather
than commodity outputs.

Ecotone - {1} A transition zone between two well-defined plant communities or gnits of
vegetation. (2) Any zone of intergradation or interfingering, narrow or broad, between
contiguous types of vegetation including seral stages. Recognition of ecotones may depend
on the scale at which one is working.

Entisols - Soils that are very young in geologic terms. Generally, they are poorly, if at ail,
differentiated into soil horizons. Often found in floodplains and beach areas.

Environment - The surroundings of an organism or community.
Epipedon - A seil horizon that has formed at the surface, requiring at least the dissolution of
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rock structure and additionally, either darkening by organic matter or lightening caused by
eluviation. The epipedon may include both the A and B master horizons; it is a diagnostic
horizon used in soil ciassification.

Even-aged - A stand of trees with individuals originating at nearly the same time and thus
having essentially the same age. The maximum difference in age permitted in an even-aged
stand is usually 10 to 20 vears.

Floodplain - The nearly level alluvial plain that borders a stream and is subject to inundation
under flood-stage conditions unless protected artifically. It is usually a constructional
landform built of sediment deposited during overflow and lateral migration of the stream.
Synonym - bottomiand.

Filuting - Stem deformation in western hemilock consisting of longitudinal ripples, seen as 2
scalloping of the tree circumference in cross section, common in coastal secend growth
stands. lts cause is unknown.

Fidelity - How closely a plant species is associated with a particular environment. A plant
that is found only on cold sites (such as cassiope) shows strong fidelity. A plant found on a
variety of sites {such as tall blueberry) shows poor fidelity. Note that constancy is not the
same as fidelity: a plant couid show 100% constancy in many plant asseciations (such as
blueberry) but have poor fidelity. Species with high fidelity are good indicators of specific
site conditions.

Forb - An herb other than a graminoid.
Fluvial - Of or pertaining to rivers; produced by river action.

Frequency - The distribution of individuals of a species in an area, expressed as {humber of
samples with the species/total number of samples)®100.

Glacial marine - Marine sediments that contain glacial material.

Glacial till - That part of the glacial drift deposited directly by ice with little or no
transportation by water. It is generally an unstratified, unconsolidated, heterogeneous
mixture of clay, silt, sand, gravel, and sometimes boulders. Till may be found in ground
moraines, terminal moraines, medial moraines, and lateral moraines.

Glaciofiuvial deposits - Material moved by glaciers and subsequently sorted and
deposited by streams flowing from the melting ice. The deposits are stratified and may
occur in the form of outwash plains, valley trains, deltas, kames, eskers, and kame terraces.

Gradient - Change across the landscape. In Southeast Alaska, the most important gradients
affecting vegetation are related to drainage and elevation.

Graminoid - Grass-like plants such as grasses, sedges, rushes, club-rushes, woodrushes, and
cottongrass.
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Green trees - Trees left in logging units, expected to become snags in the future.

Growing degree day - Day dunng the growing seasocn when temperatures are sufficient to
support plant growth.

Habitat - The particular kind of environment in which a plant or plant community is living, or
the environment in which the life needs of a plant, population, or community are supplied.

Habitat type - The potential vegetation of a site integrated with soil and other environmental
factors {(after Daubenmire 1978).

Herb - Vascular plants that are not woody. at least above ground {e.g., wildflowers, grasses,
and sedges).

Hierarchical - in ecosystem classification, an approach that aliows integration at 2il scales
from site to landscape {or even regionai or biome) levels

Histosols - Soils made of accumulated organic matter. The degree of decomposition of the
organic matter varies. Often found in wetlands.

Hydric - in this document, the term means having wetland characteristics.

Hydric soil - A soil that is saturated, flooded. or ponded long enough during the growing
season to develop anaerobic conditions favoring the growth and regeneration of hydrophytic
vegetation. Hydric soils that occur in areas having positive indicators of hydrophytic
vegetation and wetland hydrology are wetland soils.

Hydrology - Refering tc water regime of an area.

Hydrophytic - Refering to vegetation with wetland characteristics.

Inceptisols - Mineral soils that show initial signs of soil horizon development.

Inclusion - A small percentage of a map unit which exhibits a different soil type or
vegetation community from the rest of the unit.

indicator plant - A plant that occurs with sufficient frequency on an environmental variable
{such as soil drainage, light regime, etc.) that it is characteristic of that variable. That is, a
species with strong fidelity to the given site condition. See Table 1 for common indicator
plants.

Isostatic rebound - Raising of the land surface due to removal of the weight of ice after
glacial retreat.

Karst - Limestone or dolomite region showing the sinks, pits, and other features

characteristic of subterranean solution and diversion of surface water. Term can refer to
the landscape with these features or the features themselves.
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Krummholz - Stunted forest found near timberline where tree shape is deformed by wind
and weathar, from the German for "elfin forest”.

Landform - A contiguous, recognizable surface on the landscape, such as lowlands, rolling
hills, or mountain summits.

Landscape - A heterogenous arse composed of many ecosystems. The forest landscape of
Southeast Alaska shows a high degree of heterogeneity, because of the freguent
interspersion of peatlands (muskeg) with forest.

Large organic debris {LOD) - Another term for woody debris, such as fallen branches and
trees, commonly used in reference to riparian zones. Many streams are dependent on
woody debris to maintain their composition and function. LOD is also important in providing
conifer regeneration sites. Also galled coarse woody debris (CWD).

Leaching - The-remaval of soluable material from a soil horizon in solution by percolating
water. i

Marine sediments - Sediments that settled out of the sea and were reworked by currents
and tides. Locally, they have been exposed by isostatic rebound.

Mass movement - Catastrophic soil disturbance referring to landslides and avalanches.

Minera! soiis - Soils derived from bedrock, alluvium, rock fragments, or till. Note that
mineral soils also generally have surface organic layers.

Moraine (glacial, geological) - An accumulation of drift, with an initial topographic
expression of its own, built chiefly by the direct action of glacial ice. Examples are end,
ground, lateral, recessional, and terminal moraines.

Moraine {lateral) - A ridge-like moraine carried on and deposited at the side margin of a
valley glacier. It is composed chiefly of rock fragments derived from valley walis by glacial
abrasion and plucking. or mass wasting.

Muck - Highly decomposed organic material in which the original plant parts are not
recognizable. Contains more mineral matter and is usually darker in color than peat.

Muskeg - Southeast Alaska vernacular term for several types of peatland. The term is vague
and technically incorrect, since it refers to peatlands with a different species composition
found in boreal Canada and Interior Alaska. See peatiands.

Non-vascular plant - Plant without a specialized internal vascular system that transports
nutrients and water, such as moss.

Non-wetland - Area where vegetation, soil, or hydrology does not show wetland character.

QOid growth - A set of late successional forest attributes including variation in canopy layers
and tree sizes, plant diversity, gap formation, snags, and woody debris. Oid growth age
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varies. Generally, more productive sites show old growth characteristics at a younger age
than do poorer sites. Ages of old growth stands in Southeast Alaska are not well
documented but are thought to exceed 200 years as a minimum and range up to 1,000
vears. See Boughton et al. 1992 for Regional definitions of old growth forest types.

Organic - Derived from living material.
Overstory - The forest canopy.

Parameter - A characteristic copmponent of a unit that can be defined. A parameter is an
intrinsic character; a variable is one measure of it. For example, site productivy is a
parameter; tree height is one mesure of it. Vegetation, soils, and hydrology {(moisture
regime) are the three parameters used for wetland determination.

Parent material - Refers to that great variety of unconsolidated organic and mineral materials
in which soils form. Fresh peat and unconsoclidated mineral matter are parent material by
this concept, but consolidated bedrock is not.

Partial harvest - Refers to logging where trees are left in an area. Includes individual tree
selection, group selection, and retention of patches {forest islands).

Peatlands {(muskegs) - Non-forest ecosystemns of Southeast Alaska characterized by organic
soils {peat) and poor soil drainage. Vegetation is typically sedges, sphagnum moss, and
short ericaceous shrubs. Peatlands include bogs and fens. Muskeg is the local term for
these soggy areas with no or a few scattered, iow trees, but this term is discouraged in
scientific literature since it is vague and technically does not apply to Southeast peatiands.

Percent cover - Fraction of 2 site dominated by a species. Equivalent to areal percent cover
Or Canopy cover.

Plant association (PA} - The potential natural vegetative community in a given area, a
concept developed for the inventory, mapping and management of vegetative communities.
A defined plant association is a discrete type of vegetation, based on the dominant
overstory and understory species. Typicaily, the name consists of a tree and a shrub, but a
dominant herb may be named. In a strict sense, a plant association is not integrated with
site factors {as is a habitat type).

Plant community - Existing vegetation on a site. May or may not be the climax vegetation
type for that site.

Plot - An area of land of any size that is studied or used for experimental purposes. A
sample unit in an inventory.

Range - {1} An array of sampled values from minimum to maximum. (2) Habitat, particularly
forage, to support mammals. In this document, usually refers to Sitka black-tailed deer.

Regeneration - Renewal of a tree crop, whether by natural or artificial means, also the young
crop itself.
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Residuals - Trees left in an area that is logged.
Riparian - Pertaining to a streamside environment.

Second growth - A forest which develops following disturbance, such as cutting,
windthrow, or fire. Often even-aged. Also called young growth.

Sedge - Perennial (rarely annual)} graminoids of wet and marshy places.

Seral - Referring to position of a vegetation community along a sere, e.g. late seral or early
seral. Late seral communities are similar to old growth.

Sere - The collection of successional stages from bare ground to climax forest.

Series (soil) - A group of seils having horizons similar in character and arrangement in the
soil profile, except for texture of the surface horizon.

Series (vegetation) - Plant associations grouped by overstory vegetation.

Shifting steady-state mosaic - Term used by ecologists to describe the disturbance pattern

in some old-growth forests, such as those in Southeast Alaska. Gaps in the forest are
continually created by small-scale windthrow. The gaps regenerate and produce a mosaic of
tree species and sizes. While the forest is continually changing at small scales, overall, it is
a remarkably stable system which shows great resiliency to natural events.

Shrub - A woody perennial plant, often having many stems and commonly found in the
understory layer of a forest or in disturbed or open arsas.

Silviculture - The art and science of growing trees, providing for forest regeneration, and
maintaining forest functions and productivity.

Site productivity - The capability of a specific area to produce biomass.
Snag - Standing dead tree more than 12 feet (3.7 m) tall.

Soil profile - A vertical section through the soil. In practice, a description of a soil profile
includes some soil properties that can be determined only by inspecting voiumes of soil. A
description of 2 pedon is commonly based on examination of a profile, and the properties of
the pedon are projected from the properties of the profile.

Soil drainage classes - In Alaska, soil drainage classes are primarily based on the highest
level the water table rises to during the growing season.
Very Poorly Drained: the water table remains at or near the surface a great part of the
time. Field evidence of very poor drainage is the presence of 2 water table above 10
inches for more than 2 weeks out of the growing season, a histic epipedon, or colors
indicating saturated or reducing conditions.

Poorly Drained: the soil remains wet much of the time with the water table seasonally
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near the surface for prolonged intervals. Field evidence of poorly drained soils is the
presence of a high water table above 20 inches for more than 2 weeks during the
growing season but not above 10 inches for more than 2 weeks; a histic epipedon or
colors as above within 20 inches of surface.

Somewhat Poorly Drained: soil is wet for significant periods, but not ali of the time
usually because of a slowly permeable layer or high water table. Field evidence
includes presence of a high water table above 30 inches for more than 2 weeks during
the growing season but not above 20 inches for more than 2 weeks or colors as above
within 30 inches of the surface.

Moderately Well Drained: profile is wet for a small but significant part of the time
usually because of a slowly permeable layer within or immediately below the solum or
a relatively high or intermittently high water table. Evidence includes presence of a
high water table above 60 inches for more than 2 weeks during the growing seascon
but not above 30 inches for more than 2 weeks or indistinct mottliing within 60 inches
of the surface. '

Well Drained: water is removed from the socil readily but not rapidly. Soils are free of
mottling within the usual depth of plant roots. Under natural conditions, soil aeration
is not a problem associated with well drained soils. The water table is generally below
60 inches and does not extend above 60 inches for more than 2 weeks during the
growing season.

Soil horizon - A layer, approximately paraliel to the surface of the soil, distinguishable from
adjacent layers by a distinctive set of properties produced by soil forming processes. The
term layer rather than horizon is used if all of the properties are inherited from the parent
material or no judgement is made as to whether the layer is genetic.

Spodic - Soil characteristic of some mineral soils. Relates to zones of leaching and
accumulation. Found in high rainfall environments and thus common in Southeast Alaska.

Spodosols - Soils with well developed horizons, including a zone of leaching (E horizon) and
a zone where leached materials accumulate (e.g., Bs, Bh, Bsh horizons).

Stand - An aggregation of plants similar in physiognomy, species composition, spatial
arrangement, and condition which distinguish it from adjacent communities.

Stratum (végetatonb - A horizontal layer in a plant community in which the plants are of
the same lifeform and about the same height, such as the overstory stratum or the fern
stratum.

Stump - Standing dead tree less than 12 feet (3.7 m) tall.

Succession - Changes in vegetation and associated animal life that occur over time from

disturbance to climax conditions. Succession can be primary, starting with bare rock or soil,
or secondary, following disturbance of an established ecosystem.
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Terrane - Large geologic block underlying the landscape.

Tili {glacial) - Predominantly unsorted and unstratified drift, deposited by and underneath a
glacier, and consisting of a heterogeneous mixture of clay, silt, sand, gravel, stones, and
boulders.

Trafficability - The ability of soils to withstand repeated use by foot traffic without site
deterioration, that is, site suitability for hiking trails.

Understory - Vegetation beneath the forest canopy, such as young trees, shrubs, forbs,
ferns, mosses. .

Upland - {1} Non-wetland in character. (2} Landscape positions not in valley bottoms.

Vascular plant - A plant that has a specialized internal system of vascular tissue for the
transport of nutrients and water, which includes the ferns and 2l the higher order plants.

Vegetation structure - The spatial distribution pattern of life forms in a plant community,
especiaily with regard to their height, abundance, or coverage within the individual layers.
The three components of vegetation structure are (a) vertical structure {stratification into
layers), {b) horizontal structure {(spatial distribution of individuails and species populations},
and (¢} quantitative structure {abundance of sach species).

Wetlands - Areas inundated or saturated by surface or ground water at a frequency and
duration sufficient to support, and that under normal circumstances, do support, a
prevalence of vegetation typicaily adapted for life in saturated soil conditions. Wetlands
include swamps, marshes, bogs, and fens.

Wetland plant association - Vegetative community with hydric character.

Wetland soil - A soil that has characteristics developed in a reducing atmosphere, which
exists when periods of prolonged soil saturation resuit in anaerobic conditions. Hydric soils
that are sufficiently wet to support hydrophytic vegetation are wetland soils.

Wetland vegetation - Plants considered hydric because of a systematic determination. The
USDi Fish and Wildlife Service maintains a list of the wetland character of common species,
by region of the country.

Windthrow - Trees blown down. Synonymous with blowdown.

Woody debris - Logs and stumps on the forest floor. See also large organic debris.
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APPENDIX 1. SPECIES CODES AND SCIENTIFIC AND
VERNACULAR NAMES FOR PLANT SPECIES IN THE
ASSOCIATIONS




Species Code

Scientific lsas

Vernecular Neme

Trees
ALRU
CHNO
PICO
pist
PYFU
S0S1
TSHE
TSME

Shrubs
ALNUS
ALSI
ANPO
CAME
CASSI
CASTS
CLBY
EMMI
KAPO
LEGR
LIBO2
LUPE
MEFE
OPHO
PHGL
RIBES
RUPA
RUSP
SALIX
SARA
YAAL
VACA
YACCI

YADY
YADKH
VAPA
VAUL
VAVI
VIED

Forbs
ACDEZ2
ACRU
ARSY
ASTER
CALE2
CERAS
CIAL
CLSI
CLUN
COAS
COCA
COME
COOF
cosus3
COTR2
DEGL
DODEC
DROSE
EPAL
EPGL2
EPILO
EPLA
ERPE
FACR
FRCAZ
GAAP

Alnus rubra

Chamaecyparis nootkatensis
Pinus contorta contorta
Picea sitchensis

Pyrus fusca

Sorbus sitchensis

Tsuge heterophylila

Tsuge mertensians

Alnus spp.

Alnus sinuats

Andromeda polifelia

Cassiope meriensiana

Cassiope spo.

Cassiope stellerians

Cladothamnus pyrolaeflerus

Empetrum nigrum

Kalmia polifolia

tedun groenlandicum

Linnaea borealis

Luetkea pectinata

Menziesie ferruginea

Oplopanax horridum

Phyllodoce glanduliflora

Ribes spp.

Rubus parviflorus

Rubus spectabilis

Salix spp.

Sambucus racemosa

vaccinium alaskaense

Yaccinium caespitosum

vaccinium ovalifolium and
VY. alaskaense

Vaccinium ovalifoluim

Vaccinium oxycoccos

Vaccinium parvifolium

Yaccinium uliginosum

Yaccinium vitis-idaea

Viburnum edule

Aconitum delphinifolium
Actaes rubra

Aruncus sylvester
Aster spp.

Caltha leptosepala
Cerastium spp.

Circaea alpina
Claytonis sibirica
Clintonia uniflora
Coptis asplenifelia
Cornus canadensis
Corallorhiza mertensiane
Cochlearia officinalis
Cornus suecica

Coptis trifolia
Delphinium glaucum
Dodecatheon spp.
Drosera spp.

Epilobium alpinum
Epilobium glandulosum
Epilobium spp.
Epilobium latifolium
Erigeron peregrinus
Fauria crista-galli
Frititlaria camschatcensis
Galium aparine

Red alder

Yel low~cedar
Shore pine

Sitks spruce
Crabeppie

Sitka mountain ssh
Hestern hemlock
Mountain hemlock

Alder

Sitka slder

Bog rosemary
Mertens cassiope
Cassiope

Starry cassiope
Copperbush
Crowberry

Bog kalmia
tabrador tes
Twin-flower
Luetkes

Rusty menziesis
Devil’s club
Mountain-heather
currant
Thimbieberry
Salmonberry
Willow

Red elderberry
Alaska blueberry
Duarf blueberry

Blueberry

garly blueberry
Bog cranberry

Red huckleberry
8og blueberry
Mountain cranberry
#ighbush cranberry

Honkshood

Baneberry

Goatsbeard

Aster

Marshmarigold

Chick weed
Enchanter’s nightshade
Siberian spring-beauty
Blue-bead

Fern-leaf goldthread
Bunchberry dogwcod
Merten’s coral-root
Scurvy-grass

Lapland cornel
Trifoliate goldthread
Glsucous larkspur
Shooting star

Sundew

Alpine willow-herb
Glanduiar willowu-herb
Fireweed

Dwarf fireweed
Subalpine daisy

Deer cabbage
Chocolate Lily
Cleavers



Species Code

Scientific Name

VYernacular lame

forbs, continued
GAKA
GATR
GATR3
GECA%
GEDO
GEER
GEPL
GO0B
HABEN
HEGLZ
HELA
HIGR
HIMO
HITR
HYMO
IRSE
LAJA
LaPA
LEPYZ
LICA3
LICC3
LYAM
MADIZ
MALAX
MITEL
MONT I
MOUN
OSCH
CsPU
PAFI
PEFR2
PIvl
PRAL
PYSE
RANUY
RUCH
RUPE
SAFE
SASI
STELL
STREFP
SWPE
TITR
TIUN
TOGL
TREU
VASI
VEVI
VIOLA

Ferns
ADPE
ATFI
BLSP
CYFR
DRAUZ
EQUIS
GYDR
LYCOP
POBR2
POGL%S
POLOZ2
POLYS
PTAQ
THLI
THPH

Gatl ium kamtschaticum
Galium triflorum
Galium trifidium
Geum calthifolium
Gentiana douglasiana
Geranium erianthum
Gentiana platypetala
Goodyera oblongifelia
Habenaria spp.
Heuchera glabrea
Heracleum lanatum
Hiericium gracile
Hippuris montana
Hieracium triste
Hypopitys monotropa
Iris setosa

Lathyrus japonicus
Lathyrus palustris
Leptarrhena pyrolifolia
Listera caurina
Listera cordata
Lysichitum americanum
Mainthemum dialatatum
Malaxis spp.

Hitella spp.

Montia spp.

HMoneses uniflora
Osmorhiza chilensis
gsmorhiza purpures
Parnassia fimbriata
Petasites frigidus
Pinguicula vulgaris
Prenanthes alata
Pyrola secunda
Ranunculus spp.

Rubus chamaemorus
Rubus pedatus
Saxifraga ferruginea
Sanguisorba sitchensis
Steliaria spp.
Streptopus Spp.
Swertia perennis
Tiarella trifoliata
Tiarella unifoliata
Tolfieldia glutinesa
Trientalis europes
Valeriana sitchensis
Veratrum viride
Viola spp.

Adiantum pedatum
Athyrium filix-femina
Blechnum spicant
Cystopteris fragilis
Dryopteris austriaca
Equisetum spp.
Gymnocarpium dryopteris
Lycopodium spp.
Polystichum braunii
Polypodiam glycyrrhiza
Polystichum Lonchitis
Polystichum spp.
Pteridium aquilinum
Thelypteris |imbosperms
Thelypteris phegopteris

Northern wild-licorice
Sweet-scented bedstraw
Small bedstraw
Caltha-leaf avens
Swamp gentian
Northern geranium
Alpine gentian
Rattlesnake Plantain
Bog-orchid

Alpine heuchers

Cou parnip

Slender hawkweed
Mountain marestail
Hooly hawkweed
Pinesap

Wild iris

Haritime peavine
Marsh peavine
Featherieaf saxifrage
Hestern twayblade
Heart-leaved twayblade
Yellow skunk cabbage
Deerberry

Adder’s tongue
Hitrewort

Montia

Single delight

Chile sweet-cicely
Sitka sweet-cicely
Grass- of parnassus
Arctic suweet coltsfoot
Common butterwort
Rattiesnake root
One-sided mintergreen
Buttercup

Cloudberry

Five-leaf bramble
Alsska saxifrege
Sitka burnet

Starwort
Twisted-stalk

Alpine bog swertia
Trifoliate foemflower
Unifoliate foamflower
§ticky tofieldia
Aretic starflower
Sitka valerian

false hellebore
Vieolet

Haiden-hair fern
Fady fern

Deer fern

Fragile fern
Spinulose shield fern
Horsetail

Dak-fern

Clubmoss

Prickly shield-fern
Licorice fern
Holly-fern
Holly-fern

Hestern bracken fern
Mountain wood-fern
Northern beech-fern



Species Code

Scientific dame

Yernacular Hame

Grominoids
AGROS
CAANS

- CACA
CALES
CAMAL
CAMEZ2
CANIZ
CANU3
CAPAZ
CAPATY
CAPL
CAREX
CASI3
DEAT
ERIOP
FERU
SURCL
LUPA
POA
SCCAZ
TRCE
TRISE

Agrostis spp.

Carex anthoxanthes
Calamagrostis canadensis
Carex ilenticularis
Carex macrochasta

Carex mertensii

Carex nigricans
Calemagrostis nutksensis
Carex pachycarpa

Carex pauciflora

Carex plurifiora

Carex spp.

Carex sitchensis
Deschampsia atropurpures
Eriophorum spp.

Festuca rubra

Juncus spp.

Luzula parviflora

Poa Spp.

Scirpus caespitosus
Trisetum cernuum
Trisetum spp.

Bentgrass

Sedge

Bluejoint

Sedge

Long-awn sedge
HMertens sedge
Blackish sedge
Pacific Reedarass
Sedge

Few-flowered sedge
Hany-fiower sedge
Sedge

Sitka sedge
Mountain hairgrass
Cotton grass

Red fescue

Rush
Small-flowered woodrush
8luegrass

Tufted clubrush
Nodding oatgrass
Datgrass



APPENDIX 2. MEAN CANOPY COVER (%], STANDARD
DEVIATION, AND CONSTANCY FOR ALL SPECIES BY PLANT
ASSOCIATION
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CORS
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EPGL2
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GAKA
GATR
GATR2
G008
HEGL2
HELR
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LICR3
LIC03
LYRH
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MOUN
Q5PU
PRAL
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RANDN
RUCH
RUPE
SRFE
Sasl
STELL
STREP
TITR
TIUN
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VEVI
vIoLa
FERNS
ATFI
BLSP
LYFR
DRAUZ
GYDR
Lycop
POBR2
POGL4
POLYS
THLI
THPH
GRAMINGIDS
AGROS
CARNS
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GRASS
JUNCY
SCCA2
SEDGES
TRISE
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HELR 1.8 .® 8 1.6 .8 14
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RANUN 1.8 .8 5
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SAFE 1.8 .e 6 1.8 .8 5
5881 1.8 .8 14 1.8 .8 & 1.8 .8 7 2.0 1.4 18
STREP 4.8 2.9 8 6.0 6.3 77 5.8 £.4 B3 3.3 4.8 §7 4,3 4.4 28
TITR 2.9 3.4 67 2.8 1.3 77 2.1 1.8 69 4.2 6.1 36 8.913.8 133
TIUN 2.9 1.1 17 1.6 .2 13 1.8 .8 7 2.3 1.2 14
T06L 1.6 .8 7
TREU 1.8 .8 29 1.8 . 2t 1. . 12
YASI 1.7 1.8 13 3.8 g § 1.8 .8 14 535 6.4 19
VEVI 3.6 .8 188 2.5 2.1 43 8.5 7.5 31 2.6 3.8 @8 6.5 6.8 7% 8.111.1 57
vIota 1.3 .7 17 1.8 .8 15 2.6 1.4 14 4.6 5.9 24
FERNS N
AvFl 8.7 7.8 33 8. 3.1 31 2.6 .8 83 18.921.4 57 3.5 4.8 138
BLSP 5.8 7.2 71 7.8 7.8 78 16.4 3.7 62 5.2 6.8 75 9.922.1 i8@ 5.1 5.4 67
DRAUZ 3.2 3.7 78 3.2 3.9 % 1.8 1.8 5 1.9 .8 21 1.8 .@ 18
GYDR 2.5 3. 4 59 83 54 1.4 .9 31 2.5 1.8 28 6.3 7.6 14
LYCOP 4.5 7.6 72 3.8 .6 e 1.8 ,& 1B 2.8 .9» 24 3.8 .8 & 1.2 .2 23 1. .8 18
POLYS i.e .8 7 1.8 .8 5
PYAQ 8.8 2.5 2%
THLI 8.5 7.5 g 1.8 .8 3 20.5 24.7 18
THPH 1.4 .8 11 2.8 1.2 31 3. .8 314 1.8 .9 5
GRAKINGIDS
AGROS 1.6 .8 14 1.6 .8 & 1.8 & 1& 1.e¢ .8 1%
CARNS 2.2 %% 14 5. 6.7 1%
CACR 3.8 .8 18
CAMA4 8.8 %% 1%
CAKEZ 1.8 .8 4
CANI2 - i.a .8 € 1.8 .8 7 8.3 81 14
CAPL ‘ 3.8 .@ 5
CRSI3 5.8 .2 14 38.8 .8 188 i.6 .8 7
DEAT i.e .8 4 .6 .8 13 3i.¢ .8 21 1.5 1.8 1%
ERIOP 15.6 .8 14 3.6 .8 45 1.9 1.4 683 1.3 1.2 48
GRASS 1.8 .8 14 i.8 & 13 3.8 .3 g 2.9 1.4 45 i.e .8 1%
Juncy 1.8 .8 2 1.5 .7 18
Lura i.e .2 7 1.8 .8 5
POA 1.8 .2 13 1.7 1.2 21
SCCA2 5.6 .8 14 61.5 33.2 14
SEDGE 6.6 13.9 86 26.516.3 18 1.9 . 13 2.9 1.2 31 6.3 6.B 37 15.322.9 188 9.9 8.9 188
TRISE 1.6 .e 2 3.6 .8 7



APPENDIX 3. HEIGHT, DIAMETER, AND VOLUME DATA FOR
TREE SPECIES BY PLANT ASSOCIATION
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APPENDIX 4. ENVIRONMENTAL AND MANAGEMENT
IVIPLICATIONS RELATED DATA FOR PLANT ASSOCIATIONS

Table Ad-1
Table A4-2
Table A4-3
Table Ad4-4
Table A4-5
Table A4-6

Frequency of Drainage and Slope Classes by Plant Association
Freguency of Aspect Classes by Plant Association

Freguency of Elevation Classes by Plant Association
Frequency of Landforms by Plant Association

Landform Legend for the Chatham Area

Soil Layer Depths by Plant Association
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Table A4-2. Frequency of Aspect Classes by Plant Association

Plant Assoclation Sample Flat N NE E SE 8§ SW W NW] Range
. Size {degrees)
WESTERN HEMLOCK/ ,
Biueberry/shield fern 58 8 18 16 27 23 8 21 14 15 0-360
Blueberry-devil's club 46 2 8 8 8 5 2 3 5 8 0-350
Devil's club 12 1 3 1 1 2 2 2 0-262
Devil's club-shaliow soiis 31 4 8 7 1 4 3 2 2 10-360
Blueberry-menziesla 20 1T 4 2 4 3 2 4 20-285
Blueberry 83 g 18 18 9 11 1 & 4 10-380
Blueberry/skunk cabbage 29 2 5 4 3 4 3 85 1+ 2 0-360
Devil's club/skunk cabbage i1 1 1 1 2 1 1 1 K] 10-320
TOTAL i@ 46 62 61 489 42 48 35 34
WESTERN HEMLOCK-YELLOWCEDAR/
Blueberry-devil's club 2 1 1 104-140
Blueberry-menziesia 28 3 4 3 5 & 1 3 2 10-352
Blueberry 51 5 6 10 i1 9 6 4| 25330
Blueberry/skunk cabbage 17 2 3 2 3 3 2 2 20-350
TOTAL 0 5 12 12 19 18 10 11 8
MIXED CONIFER/
Blueberry 48 i 8 3 3 11 7 7 3 5 0-360
Copperbush 21 4 5 1. 3 4 2 2 5-348
Blueberry/deer cabbage 20 5 3. 2 4 3 2 1 §-355
Blueberry/skunk cabbage 83 K] g 8 11 5 8 4 7 0-380
Skunk cabbage-lady fern 13 i 2 3 1 2 1 3 35-320
TOTAL 4 27 21 118 24 24 18 15 17
SHORE PINE/
Crowberry 8 1 i 1 1 2 o
Sitka sedge 1 1 -380
TOTAL 2 1 ¢ 1 i 1 0 0 2
MOUNTAIN HEMLOCK/
Blueberry 45 g 3 4 8 9 8 2z 2 §-360
Blueberry/deer cabbage 18 i 3 7 8 i 10-218
Copperbush-cassiope 13 i 2 3 3 2 1 1 0-330
Cassiope 21 4 2 3 2 3 1 4 2 5-340
TOTAL 1 i 11 17 15 13 10 6 5
SITKA SPRUCE/
Red alder/salmonberry 4 2 1 3 0-180
Sitka aider 4 3 1 0-140
Devil's club/skunk cabbage i6 g 2 1 1 1 2 0-355
Devil's club-salmonberry 5 3 ] 1 0-220
Devir's ciub 20 10 3 1 2 1 3 1 1 0-295
Biueberry-devil's ciub 16 a 3 3 4 i i 1 0-350
Blueberry 8 i 2 1 2 1 1 0-355
Blueberry/skunk cabbage 5 1 § 1 1 1 0-250
Pacific reedgrass 2 1 i 180-236
Devil's club-upland 3 1 2 175-270
Mountain hemlock/blueberry 12 2 3 1 3 2 1 35-360
TOTAL 32 10 6 9 M 2 1 6 2
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Table A4-5. Landform Legend* for the Chatham Area

10 MOUNTAIN SUMMITS LANDFORM ASSOCIATION
11 Rugged mountain summits
12 Rounded mountain summiis
13 Snow and lce

30 MOUNTAIN SLOPES LANDFORM ASSOCIATION
31 Frequently dissected, deeply incised mountain slopes
32 Frequently dissected, shallowdy incised mountain siopes
35 Infrequently dissected, smooth mountaln siopes
36 Broken mourtain slopes or broken hill slopes
a7 Mountain slope ravines

40 HILLS LANDFORM ASSOCIATION
42 Roliing hills
43 Frequently dissected hilisiopes
44 infrequently dissected, smooth hillslopes
45 . Karst topography

50 VALLEY BOTTOM LANDFORM ASSOCIATION
51 infrequently dissscted footslopes ;
52 Frequently dissected footslopes and alluvial fans
53 Floodplains
54 Valley bottom gorges

80 LOWLANDS LANDFORM ASSOCIATION
81 Gently sloping iowlands
62 Flat lowlands
&3 Kettle and kame topography
84 Outburst floodplains
&5 Marine terraces

70 COASTAL LANDFORM ASSOCIATION
71 Estuaries
72 Beaches and dunes
73 Wave cut platforms and rock headlands
74 Uplifted beaches

*from Chatham Area integrated Resource inventory Handbook
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APPENDIX 5. CURRENT AND PREVIOUS PLANT
ASSOCIATION CODES*

®Associations are listed only if codes differ

Current Code

Plant Association

Previous Code

165

491

528

540

390

Tsuga heterophyvlla/Oplopansx horridum -shallow soils
Western hemlock/devil's club-shallow socils

Mixed conifer/Cladothamnus pyrolaefiorus
Mixed conifer/copperbush

Tsuga mertensiana/Cladothamnus pyrolaeflorus-Cassiope spp.

Mountain hemlock/copperbush-cassiope

Tsugs mertensienaltall Vaccinium spp./Fauris crista-galli
Mountain hemlock/blueberry/deer cabbage

Picea sitchensis-Tsuga mertensianaltall Vaccinium spp.
Sitka spruce-mountain hemiock/blueberry

150

480

520

512

511



APPENDIX 6. DATA CARDS USED IN FIELD WORK
SUPPORTING THIS CLASSIFICATION
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The United States Department of Agriculture (USDA) Forest Service is a diverse organization committed to equal opportunity in
employment and program delivery. USDA prohibits discrimination on the basis of race, color, national origin, sex, religion, age,
disability, political affiliation and familial status. Persons believing they have been discriminated against should contact the
Secretary, United States Depariment of Agriculture, Washington, DC 20250, or call 202-720-7327 {voice), or 202-720-1127 {TTY).
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