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LIST OF PLANT ASSOCIATIONS

Western Hemlock Series

110 Tsugs heterophyilaitall Vaccinium spp.
Western hemlock/biusberry

118 Tsugs heterophyila/Menziesia ferruginea
Western hemiock/rusty menziesia

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

130 Tsuga heterophyllaitall Vaccinium spp./lysichitum emericanum
Western hemlock/blueberry/skunk cabbage

140 Tsugs heterophylialtall Vaccinium spp.-Oplopanax hosridum
Western hemiock/blueberry-davil’s club

180  Tsuge heterophylla/Oplopanax horridum
Western hemlock/devil's club

165 Tsuga heterophylla/Oplopanax horridum-shaliow soils
Western hemiock/devil's club-shaliow soils

170 Tsuge heterophylla/Oplopanax horridum/Lysichitum americanum
Western hemlock/devil’s club/skunk cabbage

Western Hemlock-Yellowcedar Series
210  Tsugs heterophylla-Chamaecyparis nootkatensisitall Vaccinium spo.
Western hemlock-yeliowcedar/blueberry
220 Tsugs heterophylla-Chemaecyparis nootkatensisitall Vaccinium
spp./Lysichitum americanum
Western hemlock-yellowcedar/blueberry/skunk cabbage
230 Tsuga heterophylla-Chamaecyparis nootkatensisiall Vaccinium spp.-
Menziesia ferrugines
Western hemlock-yellowcedar/blueberry-rusty menziesia
250 Tsugs heterophylla-Chamaecyperis nootkatensis/iall Yaccinium
spp. -Oplopanax horridum
Western hemlock-yeliowcedar/blueberry-devil’s club

Mixed Conifer Series

410 Mixed conifer/tall Vacecinium 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/biueberry/deer cabbage

440 Mixed conifer/Lysichitum arnericanum-Athyrium filix-femina
Mixed conifer/skunk cabbage-lady fern

491 Mixed conifer/Cladothamnus pyrolaeflorus
Mixed conifer/copperbush



LIST OF PLANT ASSOCIATIONS {Continued)

Shore Pine Series

610
€30

Pinus contorta/Empetrum nigrum
Shore Pine/crowberry

Pinus contorta/Carex sitchensis
Shore Pine/Sitka sedge

RMountsin Hemiock Series

8510 Tsugs mertensianaitall Vaccinium spp.
Mountain hemlock/blueberry

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

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

540 Tsuga mertensianaltall Vaccinium 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 Pices sitchensis/Oplopanax horridum/Lysichitum americanum
Sitka spruce/devil’s club/skunk cabbage

345 Picea sitchensis/Oplopanax horridum-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/Calamagrostis nutkaensis
Sitka spruce/Pacific reedgrass

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

390 Picea sitchensis-Tsuga mertensianaltall Vaccinium spp.

Sitka spruce-mountain hemlock/blueberry
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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 debris input to streams; a wildlife biologist to 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 {"¢limax” plant communities), serve as
indicators of site potential. They reflect factors such as climate, hydrology, and soil which
influence community composition, 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 particular 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) 1o develop management implications for each of the forest plant associations.

in the Forest Service, the use of plant associations to classify the envirenment grew from the
work of Daubenmire (1952, 1966, 1968) in ldaho, Pfister {18773} in Montana, and Hall (1973}
in Oregon. While existing vegetation is identified through periodic inventories—such as timber
type mapping—piant 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, developed from the initial
classification and guide by Martin et al. {(1988) and Martin {(1988). Types described here are
also referenced in the Alaska Vegetation Classification (Viereck et al. 18992).

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
locations. 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 otter 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 hemlock-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. uliginosum 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.

wiii



For sample soil profiles and definitions of geologic types, refer to the Chatham Area Integrated
Resource Inventory Handbook (1980).

When capitalized, "Area” refers to the Chatham Area; "Region” refers to the Forest Service
Alaska region. in lower case, "area” refers to the specific location under discussion, and
“region” to Scutheast 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 s§cond.g¢frowth issues.

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

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

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

CHAPTER € is 2 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 exciuded. The key is two-part:
first, classifying a stand to series, and then to association within the series. Guidelines for use
of the key are provided.

CHAPTERS 7 through 12 are the core chapters which describe PLANT ASSOCIATIONS. To
orient the reader, summary dsscriptions 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 compasition and structure, environmental
characteristics, and management implications.

Vegetation

Abundance (percent cover} 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., ubiquitous
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 lavers 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 listad 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 tvpical elevation, landform, and soils
characteristics is provided. See aiso Chapter 4 and Appendix 4.

Management implications specific 1o 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 special
circumstances.

-
e

Plant associations that meet federal interagency wetland delineation guidelines are identified
as forested wetlands {(DeMeo et al. 1989) in this section {see also Chapter 4). They may
require 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 1290: 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.



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

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

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

Appendix 4 lists environmental and management-related data .

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

Bunchberry
Cornus canadensis
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ENVIRONMENTAL SETTING

The Chsatham Area of the Tongass Nationsl 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 roadliess state—Land Use Designations (LUDs) | and i in the USDA
FS 1979 Tongass Land Management Plan (TLMP). Admiralty (1,698 mi? [4,400 km?]), Baranof
{1,636 mi® {4,237 km?}, Chichagof {2,062 mi® [5,341 km?)} and Kruzof (272 mi? [704 km?])
are the largest islands within the Chatham Area (acreage from USDA FS TLMP unpublished
table 1988).

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

The present topography of Southeast Alaska is largely the resuit of aliochthonous 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 1990;. 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
Brew 1990). 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 igneous
intrusions at the end of the Mesozoic era. Northwest-southeast beits 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 Cormmner Bay to Peninsular Point on Chichagof Island, including Kook Lake, Little Basket Bay,
Basket Lake, and the Kennel Creek area {Loney et al. 1963). Much, if not all, of the limestone areas
show karst development (Baichtal 1994, unpublished USDA FS report). lgneous 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 kmj), 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 fijords. 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 generally 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 fields 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 volcanic 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 (Riehle 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, basalt plateaus, and lava plains
are gcommon 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 vear, with maximum rainfall cccurring in October and minimum in
June (Harris et al. 1974). Precipitation is highly variable due to topography, proximity to
icefields and the Pacific Ocean, and jetstream influences. High precipitation is caused by the
uplift of air masses by the coastal mountains. 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 along 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 7 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 miid winters, especially
below 500 feet, coastal low elevation areas may remain snow fres.

Table 1. Selected Meteorological Data (1916-66, recording span varying with site].
I site Elevation fMean Annual Mean Annual Actual 1!
Temperature Precip. Evapotransp.
{ft.} {m} {°F} {°C} {in.} {mm)} {in.} {rmm}
Angoon 35 11 41 5 3g 991 | 21 533
Baranof 20 6 42 6 152 | 3861 | 21 533
| Chichagof 10 |3 2 s 123 13124 |21 |s33
Fgﬁtﬁfinger 70 21 43 |6 58 1473 | 22 559 gg
Gustavus 29 7 41 5 55 1397 | 21 533 gi
I Haines 100 130 |40  la 61 1549 | 19 483
Juneau 72 22 a3 e 90 2286 | 22 559 }E
Juneau Airport | 12 4 lai 5 55 1387 | 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 3o [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.

LY
-

The growing season, measured as number of days with minimum temperature above 32 °F {0
°C) and maximurn 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 to 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 cooling. 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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Figure 2. Precipitation isohyets {mean inches/year) for Study Area
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Soils o

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
voicanic 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 footslopes (Swanston 1969). Glacial till is extensive up o
1,800 feet {500 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 6 to 10 inches {15 to 25 om) 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 helps to maintain soil moisture levels at field capacity {Harris et al. 1874).
impermeable layers are often associated-with volcanic ash or compact till {Harris et al. 1874).
They can also deveiop in stable soil material due to the influence of Spodosol formation
{leaching of materials from upper soil layers) if illuvial 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 commonily form on moderate to steep slopes without
impermeabie layers, on coarse textured, frequently disturbed alluvium, or on recently deposited
sites with adequate subsurface drainage. Soil 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
sr 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 Cryaquents} 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,
MNakwasina series}. These soils support mixed conifer forests.

Spodosocis develop from a varisty of parent materials, but usually support forest vegetation and
occur 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 hemilock and western
hemiock-yellowcedar plant associations in which skunk cabbage is a dominant herb.

Vegetation

The coastal rainforest of Soutﬁeast Alaska and adjacent Canada is ecologically unigque 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 1008 vascular plant species in Southeast Alaska. Forbs are
the largest group {618 species), followed by graminoids (217), shrubs (99), pteridophytes"
{ferns, club mosses, etc.; 52} and trees (23). Geiser {1993} identified 425 lichen species in the

region, mainly macrolichens, representing 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.

-

Indicator Plants

An indicator is a plant whose presence, abundance, or vigor is considered to be indicative of
environmental conditions {Gabriel 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 table 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 T ottos LI F 3 L L Sy R i 5 L 2ot i i e e e

Mountain Hemlock

Cold temperatures, poor drainage

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

Sitka Soruce

Disturbance, flooding, salt spray, high light

Western Hemlock

Moderate to good drainage, warmer sites

Yeliowcedar

Moderate to poor drainage, often higher elevation than westemn
hemlock

Shrubs
| __Bog Laurei Very poor drainage, peatiands
Cassiope Lold tehperatures. higher elevation
Copperbush ‘Ccﬁd temperatures, poor drainage, snowpack areas
Crowberry High light ’

Devil's Ciub

Water moving thraugh soil profile; locally, loess-derived
soiis/high nutrient availability

Labrador Tea

VYery poor drainage, peatiands

Luetkea

High elevation, snowpack seepage argas

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

QOuter 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, peatliands
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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 2 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, discoloring, gnarled branches, and defects).
Western hemlock is a poor competitor in the colder climate of the subalpine zone where it is
replaced by mountain hemliock.

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 scil. When it is the dominant species, it usually indicates a cold
environment. If it is 2 codominant, 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 sait spray (Cordes 1972}
or periodic inundation by saitwater. Spruce apparently is more salt tolerant than the other tree
species. The increasad soil nutrients from saitwater (Van der Valk 1974) may be an additional
factor 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. Howaever, if
soil disturbance is too severe or freguent, alder and salmonberry will dominate.

o
2]

Yeliowcedar {(Alaska-cedar) is 2 good indicator of stable, moderate to marginaily 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 western 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
southernmost 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 hemiack 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
gppears 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 soils,
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 m) 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 le.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 avalanching. -

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 resuit 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,

1-11



140

€20

& ) @ 8

+ v o oo 0 R = BLOUD 1T iameter in inches (1 in. = 2.54 cm)
8

Figure 3. Average Tree Height, Diameter, and Gross Volume
by Forest Series

Westermn WH. - Mixed Shore Mountain Sitka
Hemilock Yallow- Conifer Pine Hemlock Spruce
Cedar :
R Height 3 DBH —&—— Gross Vol.

1-12

8

8
Gross volume in mbf

8

10



while the Sitka spruce/Pacific reedgrass associastion 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 s 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. Commonly, 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/skunk cabbage, blueberry-devil's club, blueberry/alpine plants,
and blueberry/peatiand plants are some of the more common understories.

On the Area, blueberry, rusty menziesia, devil's club, and salmonberry are the most widely
distributed shrubs. Five-leaf bramble, bunchberry, fern-leaf goldthresd and heart-lsaved
twayblade are the most widely distributed forbs. Deer fern and oak 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 (Vaccinium ovelifolium and V. slaskaense) is the most widely distributed shrub in
northern Southeast Alaska, occurring as an understory dominant from sea level through the
subalpine zone. This shrub is shade tolerant and may achieve understory dominance in closed
late seral westem hemilock 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 frequently
disturbed by flooding, or on exposed mineral surfaces originating from erosion or avalanching.
There are also several dwarf blueberry species common in the understory, aspecially 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 undersiory, rusty menziesia is only a minor understory
plant {13 percent mean cover} while blueberry 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 (Hanley et al. 1989). Under heavy foraging by deer on
blueberry in stands which have favorable light conditions, the abundance of menziesia appears to
increase. Therefore, on occasion, 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 footslope 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.
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TABLE 4. Maximum Number of Speclee Found per Plant Assoclation, by Vegetative Stratum

Plant Assoclation Number of species by stratum TOTAL
Trees Shrubs Forbs Ferms Graminoclds
WESTERN HEMLOCK/ -
Biueberry/shield fem 4 8 27 ] 5 53
Blusberry-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 4%
Blueberry-menziesia 8 8 8 7 2 37
Biusberry 8 8 z2 8 4 48
Blueberry/skunk cabbage 3 L3 21 8 5 44
Devlt's club/skunk cabbage 3 4] 17 7 g 23
WESTERN HEMLQGKWELLQWCEDABJ
Blusberry-devil's club 3 & i2 5 1] 24
enzigsl 4 8 21 8 2 40
Blueberry 5 8 24 10 4 51
Blueberry/skunk cabbage 4 ) 21 8 3 41
[MIXED CONIFER;] N
Blueberry 7 13 - T 7 10 82
Copperbush 8 18 26 9 7 86
Bilueberry/deer cabbage 7 6 25 g $1 88
Blueberry/skunk cabbage § 18 34 8 8 74
Skunk cabbageJady femn ] 7 30 6 & 54
SHORE PINE/
Crowberry 15 . 15 6 84
Sitka sedge _ 4 © o1 2 22
MOUNTAIN HEMLOCK/
Bluebesry g i0 28 7 7 g5
Blueberry/deer cabbage s 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 8 3 38
Sitka alder 3 7 20 8 1 a7
Devil's club/skunk cabbage 4 & 22 10 8 48
Devil's ciub-saimonberry 3 6 13 5 0 27
Devil's club 2 8 29 L] 4 82
Blueberry-devil's ciub 4 € 23 8 0 41
Biueberry 4 4 11 5 0 24
Blueberry/skunk cabbage 2 5 14 4 1 28
Paclfic reedgrass 2 2 7 3 2 16
Jevil's club-upland 3 5 14 8 o 30
viountain hemiock /blueberry 4 8 15 7 2 36
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Undarstories dominated by devil's ¢lub appsar to be more prevalent at the base of larger
mountain slopes where move upsiope water is likely 1o accumulate. Devil’s club is not typically
found growing in or above the subalpine zone. Devil's ciub is characteristic of a diffuse light,
high humidity snvironment, and, as such, typically dies back in clearcuts. Devil's club appears
1o indicate soils with high nutrient availability, or loess-derived scils, such as those found along
sangy beaches and on islands a1 the mouth of the Stikine River,

Skunk cabbage is most abundant in soils that are wet for most of the growing season {(Figure
4}. Buch wet conditions ccour on small, poorly drained inclusions in otherwise well drained
alfuvial sites near streams end on pourly drained soils away from streams. Skunk cabbags often
ooours I wet microsites within better drained soils, such as root-throw pits. However, skunk
cabbage does not compete well on the extremely wet, nutrient-poor soils found in peatlands
{rmuskeg). When it does occur in peatlands, # is usually rooted in better drained, higher nuirient
microsites along small streams. Also, skunk cabbage does not compete well in cold subslpine
environments.




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, jfow 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 alder, while smaller.gaps may favor more shade tolerant species such
as western hemlock. 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 1989}). 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 earlier 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
hemiock. Blowdown is sstimated to account for 27 percent of annual timber volume 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 years
following glacial retreat. Primary succession is still occurring 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}, Harmis (1974}, Harris and Farr (1874},
Kessler (1982]), and Schraeder (1992).

For 2 summary of wildlife and second growth management concerns and a2 bibliography, see
Brown et al. (1992).

The foliowing successional seguence and related issues are drawn from the listed reports. They
apply to harvested or naturaily disturbed areas where the overstory is completely or partially
ramoved and where a2l 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 lack of seeds for
hemlock and spruce, aithough 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 mammails, 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.

L 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 b 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.

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 wildiife 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 a 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 composition and structure of the stand is usuaily
late seral.

There are exceptions to this general segquence, due 1o site conditions, disturbance
history, and random siements. For example, with slight soil disturbance, hemlock is
favored, but with greater disturbance, spruce regeneration is favored, becsuse 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, remaoval of
the duff layer—may result in sparse or no regeneration, or alder establishment. Alder
can outgrow and thereby suppress conifer regenerstion for 40 to 60 years. Alderis s
strong competitor on alluvial stream terrace sites, {&.g.. Tonowek and Tuxekan soils),
where salmonberry patches are often dense enough to limit conifer establishment and
growth.

Another exception to the sequence, 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 mav 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 regensaration,
resulting in an especially depauperate understory. Poorly drained, less productive sites
produce fewer young trees, resulting in greater shrub and herb biomass. Veary 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 more 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
better 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 structurs and
composition. The most common oplion used in Southeast Alaska is precommercial
thinning —although pruning, burning, girdling, canopy gap creation, and mechanical disturbance
are also options. For more information on these options, their costs and benefits, see Brown
et al. {1992) and Russell et al. {1993}.



There has been considerable debate on the climax vegetation stage in Southeast Alaska. Much
of the debate may be resolved by agreement on time scale and sites discussed. One point of
view suggests that on all but steep slopes, the physicgraphic climax is peatlands (muskeg)
because the year-round high precipitation, ccol 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; Ugolini and Mann 1979). Another 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 supporied peatland vegetation. This hypothesis is supported by the occurrence of forests
on flat to gently sloping sites that are wall drained {(Dachnowski-Stokes 1941; Heusser 1880;
Stephens st al. 19891

Second growth stand developed following windthrow, Tenakee Springs area



3
CLASSIFICATION AND MAPPING CONCEPTS

Classification Concepts

The response of forest vegetation structure, compaosition, and distribution to changes in the
environment may be obvious or subtie. The maritime climate and abundant 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 absolute minimum size of the
associations described here is equal to our plot size {one-tenth acre). 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 smallest 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 hemiock 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 (1891).
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Classification and Mapping

Vegetation classification and mapping are often undertaken at the same time and considered
10 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 envircnment. 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 1o provide an orientation for readers.

Biogeoclimatic classification schemes have been used, for example, in British Columbisa
{MacKinnon et al. 1992} and for the Ketchikan plant association guide (DeMec et al. 19821,
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). Consequently, 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 (10/94},
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-Si. 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 1993). One possibility for the lower level units is to use the
Chatham Area’s existing integrated Resource Inventory (IRl) 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 to as "common land units {CLU),” "ecological
land units (ELU),™ “terrestrial ecological units (TEU),” 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 resources for
management. Field data and aerial photograph interpretations were analyzed to develop 2 set
of map units, each with a description of typical landscape position and slope; soils classification
and characteristics; plant association or community classification; percentage composition of
soils and vegetation types; and inclusions. These map units may 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. {1992). Kt 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 &
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 Vierack et al. scheme.

With the few exceptions shown, the western hemlock, western hemlock-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 woodiand.

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 Alaska Vegetation Classiiication®
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Depending on resource goals, each of these classification and mapping frameworks 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
Incation—such diagrams are shown at the start of each series chapter (chapters 7 to 12} in this
guide. These diagrams may be merged into the oversimplified overall diagram below (Fig. 8).

The order of tha series chapters relates generally 1o Figure 8: from drier to wetter, then higher
elevation, then disturbance-driven—western hemilock, hemdock-yvellowcedar, mixed conifer,
shora pine, mountain hemlock, and Sitka spruce serigs. Within each chapter, the associations
are ordered approximately along the dominant gradient for the series: increasing moisture for
the western hemiock, hemlock-cedar, m%xed conifer, and shore pine series; increasing elevation
for the mountain hemlock series; and decreasing disturbance for the spruce series.

Spine

Min. Hemiock ™., Cold. upper min slopes

WH-Y-Cedar
& % Stesp min slopes

11 la’l@w1
f‘,
i &“g Lower giadient hil¥min slopes
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woi&mg ger@e fowlands
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Figure 8. Generalized Landscape Positions for Forest Series.
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4
MANAGEMENT IMPLICATIONS

On the Chatham area, there are a number of ecosystemn 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 ars
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 inciude the following:

1) Clearcutting is @utSide the range of hastonc disturbance patterns and processes.
Conseqguences may include loss of baodsverssty 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 mav 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 hemlock, 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 attributes. See Reserve Tree Guidelines {Reserve
Tree Guideline Committee 1992) for more information on snag and green tree retention
options.

4}y After clearcutting, young 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 structura!l diversity is also associated with reduced songbird populations.



Tabie 6. Combined Specles Forest Structural Data by Plant Assoclation

**Too few sampling sites 1o caloulate siatistics
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. {Plant Assoclstion Tree Height Diameter (DBH) Basal Area Gross Yolume
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Skunk cabbage-lady fern 70 214 93 4 | 18 481 9 23| 212 71 249 153
SHORE PINE! i [
mm 43\!355 2 | 13 3353 8 75 35 49 27
ge ! !
MOUNTAIN HEMLOCK g o
Blueberry 73 22, 14 4 1 48} 8 18] aor w2 | B0 123
Blusberry/deer cabbage 8 5] 14 4 B8 4! 5 i3] 233 82 148 106
Copperbush-cassiops $3 8 19 & | 18 411 2 § | 112 33 8.8 85
jCassiope 4 12, 12 4| 18 411 5 3] 183 88 8.5 7.0
ISITKA SPRUCE/ H i
Sitia alder 182 481 O O | 41 1081 © O | 240 0 818 0
Devii's club/skunk cabbage 125 a8, 18 B 31 . 7 8 32 91 710 205
Devil's club-saimonbemy 116 88 ) 257 8 [ 31 78] 8 .20 320 8 | 707 103
Devil's ciub 16 411 2 8 | 41 1045 13 33| 305 g7 78 373
Blueberry-devil's club 120 42 177 5 ) ;W V6, B 41| 202 57 894 304
Biueberry 148 45 | 24 7 | % 1| 8§ 13 390 132 | 1140 &7
Blueberry/skunk cabbage 2 2!3 0|2 2 s 2 83 371 181
Pacific reedgrase™ 1 1 1264 436
Devil's club-upland . 197 42! 5 2] 6 104} 158 3] 340 198 | 963 364
Mountain hemlock/blueberry | 104 32 ! 27 8 | 24 61! 12 30 | 300 123 | 359 260
*SD = standard deviation




Table 7. Forest Structural Characteristics by Series

Forest Series Tree Height Diameter (DBH) Gross Volume
Mean sD Mean g Eh) Mean SD
®) (m): (®) (m)| (n) (em); (in) (cm) (mbf)
WESTERN HEMLOCK ; H
Sitka Spruce 105 32! 19 6] 26 67) 5 13} 128 75
Western Hemlock 84 28 1 18 <] 22 861 4 11 78 49
Yellow-Cedar 94 20, 27 8§21 54, 8 18] 70 37
Mountain Hemlock 94 20% 27 8 ¢ 23 89 & 16 | 83 &1
WESTERN HEMLOCK-YELLOWCEDAR 0
Sitka Spruce 94 20 %7 & 1 21 53, 4 10| &5 28
Western Hemlock 73 22} 18 5 | 17 42, 3 8 36 14
Yellow-Cedar 81 251 4 1 19 481 2 4 40 8
Mountain Hemiock 8 25 1@ & | 18 48, & 15| B2 12
Shore Pine 6 14! 5 2 |15 38! 8 18] 10 g
MIXED CONIFER g g
Sitka Spruce 67 211 10 3 | 18 486 5 13| 38 27
Western Hemlock 49 151 13 4§ 13 34, 2 6] 19 11
Yellow-Cedar 59 18! 9 3] 15 39! 1 3 24 8
Mountain Hermlock 55 171 11 3 | 168 37 3 7 18 8
Shore Pine 63 19 ** 13 33, 10
SHORE PINE SERIES ; ;
Sitka Spruce 50 151 : 4 36! 8
Western Hemlock 20 9 13 4 ¢ 10 28: 3 8 12
Yellow-Cedar 34 10, 12 31, 5
Mountalin Hemiock 38 11 § 11 27 i 8
Shors Pine 46 141 5 2 0 1 3: 6 15 10 2
MOUNTAIN HEMLOCK : i
Sitka Spruce 71 227 12 4 | 21 83 3 71 80 35
Western Hemilock 61 193 20 8 | 16 40! 4 11} 24 25
Yellow-Cedar 683 19; 18 5 | 16 41 ; 3 7 20 11
Mountain Hemiock 42 15! 15 5 | 16 P2 5 19 8
SITKA SPRUCE | ! ‘
Sitka Spruce 118 36 21 7 | 3 7 5 13 | 181 o1
Western Hemlock 93 26, 4 4 | 21 85 ; 3 81 67 29
Yellow-Cedar 50 15 ! 25 64 | 122
Mountain Hemlock 73 22 1 11 3 19 47 1 1 2 31 14

*SD = standard deviation
**Blanks indicate no standard daviation shown due to limited sample size
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B} Extensive clearcutting can also fragment wildiife habitat, and, in extreme 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

a2 minimum patch size is necessary t¢ 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).

Soil 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 quality during and after logging or
road building.

The Chatham Area IRl Handbook {1990) 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 Regeneration Potantial of Plant Associations

IPlant Assoclation Regeneration % Solls Poorly Distwbance Spacial
Potential* Drained, Very fndicator Considerations
Poorly Shrubg#*
Drained {% Cover})

WESTERN HEMLOCK/
Blusberry/shisid ferm good ] 10
Blueberry-devil's club good 2 ] fiooding
Devil's club fair L 8G flsoging
Devil's club-shaliow soils good 13 40 flooding
Blueberry-menziesia gaod 18 4
Blusberry good 10 7
Blueberry/skunk cabbags pooi-taly &2 &8 ponding, seeps
Devil's club/skunk cabbage poor 73 &7 ponding, sseps
WESTERN HEMLOCK-VELLOWCEDARY
Blusberry-devil's club good o 28 flooding, cedar browsing
Blueberry-menziesia good 18 3 sedar browsing
Blueberry good 10 & cadar browsing
Blueberry/skunk cabbage poor-fair 85 4 ponding, seeps, cedar browsing
MIXED COMIFER/
Blueberry falr-poor 2 12 shrub competition, ponding, seeps
Copperbush poor 38 8 ponding, seeps, colder temps.
Blusberry/deer cabbage poor 70 2 ponding, seeps
Blueberry/skunk cabbage poor-faly a8 19 ponding, sesps
Skunk cabbags-lady fermn poor 92 20 ponding, seeps
SHORE PINE/
Crowberry poer 83 G wetlands
Sitka sedge poor 100 G wetlands
MOUNTAIN HEMLOCK/
Blueberry poor-fair 8 12 high slevation, frost
Blusberry/deer cabbags poor-fair 21 ] high slev., frost and snow impacts
Copperbush-cassiope poor i4 8 high elev,; avalanche, snowpack
Cassiops poor 33 & high slevation, avalanche
SITKA SPRUCE/S
Red alder/saimonberry poor 25 rg floods, shrub competition
Sitka glider poor 0] 28 floods, shrub competition
Devil's club /skunk cabbsgs poor-fair &0 81 286D8, voles
Devil's club-salmonberry fair 20 75 floods, shrub competition
Devil's club fair ] &7 floods, shrub competition
Blueherry-devil's club fair-good L 81 floods
Blueberry good 0 -] voles
Blueberry/skunk cabbage fair 80 3 sgeps
Pacific resdgrass fair-good 0 Y salispray, deer
Devil's club-upland faiy 0 30 slumps, shallow soils
Mountain hemlock /blueberry poor 0 13 high elevation, snow impacts

*Based on combination of site effects inhibiting conifer regeneration.

**Davil's club, currant, salmonbsrry
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Wildlife

Wildlife biologists and ecologists frequently need to predict wildiife habitat quality, 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 toc show
availability of forage {mainly blueberry and herbs for deer; Hanley et al. 1989) and snow
interception capability {see Table 8).

Sitka black-tailed deer distribution in Southeast Alaska appears to be limited by winter thermal
cover and forage availability (Wallmo and Schoen 1978; 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 assocciations 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; >899 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 occurrence). 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 enough
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 Asgociation

4-7

Plant Association % Cover/Constancy of important Forage Species Overstory
Blueberry Sk. Cabbage Bunchberry  5-If. Bramble | Cover (%)
WESTERN HEMLOCK/
Blueberry/shield fern 853/100 2/11 a/e7 10/98 72
Blueberry-devil's club 25/100 3/17 7/96 7/98 70
Devil's club 8/83 i/& 6/67 8/78 65
Devil's club-shaliow solls 25/100 2/22 /100 12/100 82
Blusberry-menziesia 81/100 1/43 14/100 8/100 81
Blueberry 55/100 2/38 9/97 10/98 84
Blusberry/skunk cabbage 427100 287100 8/100 8/100 88
Devil's club/skunk cabbage 31/100 29/100 6/100 16/100 56
WESTERN HEMLOCK-YELLOWCEDAR/
Blueberry-devi's club 51/100 3/80 15/100 18/100 68
Blusbemry-menziesia 88/100 1/34 2/100 5/97 66
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
Blueberry/deer cabbage 53/100 6/81 15/81 4/90 29
Blueberry/skunk cabbage 54/100 25/100 16/100 10/100 46
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 63/100 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 9/94 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 7/75 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 1/40 3/100 12/80 51
Devil's club 8/85 2/30 3/65 8/85 68
Blueberry-devil's club 36/100 2/24 9/88 12/100 63
Blueberry 39/100 1/25 10/100 9/100 79
Blueberry/skunk cabbage 44/100 39/100 12/100 18/100 60
Pacific reedgrass 1/100 - 15/50 - 83
Devil's club-upland 10/100 — 8/67 6/100 65
Mountain hemiock/blueberry 44/100 2/18 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 (198S9) manuals for more information. Federal certification
programs are available; consult 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 we{ vear-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 DeMeo 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 IR! 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. 1979). 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 1995. 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 {(Hollands 1887); 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

Plant Associstion Wetland Status”
Western hemlock/devil's club/skunk cabbage Wetland
Western hemiock-vellowcedar/blueberry/skunk cabbage Borderline

Mixed conifer/blueberry/deer cabbage Wetland

Mixed conifer/blueberry/skunk cabbage WWetland

Mixed conifer/skunk cabbage-lady fern Wetland

Shore pine/crowberry Wetland

Shore pine/Sitka s&dg& Wetland

* If not listed, an association is not watland.

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 each
plant association section on recrestion and subsistence use. The ability of plant associations
to withstand repeated foot traffic without site deterioration is addressed in Table 11.

Photeo credit: 8. Klinger



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

Plant Association % of Association In Each Trafficabiiity Class
Low WModerate High
WESTERM HEMLOCK/
Biueberry/shield fom 3 8 a8y
Blusberry-devils club 2 7 91
Davl's club 16 B4
Devil's club-shallow solls i3 27 &6
Slusberry-menziesia 15 K BE
Blueberry iG 4G 50
Blueberry/skunk cabbage &2 34 3
Devil's club/skunk cabbage 73 18 8
WESTERN HEMLOCK-YELLOWCEDAR/
Blueberry-devl's club 50 8¢
Bluegbeamy-menziesia 19 38 A5
Blueberry 10 57 33
Blueberry/skunk cabbage 68 26 5]
MIXED CONIFER/
Blueberry 27 40 33
Copperbush 38 52 10
Blueberry /desr cabbage 70 25 8
Blueberry/skunk cabbage 8g 8 3
Skunk cabbage-lady fam g2 7
SHORE PINE/
Crowberry 83 17
Sitka sedge 100
MOUNTAIN HEMLOCK/
Blueberry B 18 73
Blueberry/deer cabbage 21 20 50
Copperbush-cassiope 14 36 50
Cassiope 33 24 43
SITKA SPRUCE/
Red alder/salmonberry 25 25 50
Sitka alder 100
Devil's club/skunk cabbage 80 13 27
Devil's club-salmonberry 20 80
Devil's club 11 a9
Blueberry-devil's club 13 88
Blugherry 100
Blueberry/skunk cabbage 80 20
Pacific resdgrass 160
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 lo damage; low = least resistance.

**Solls were grouped for trafficabiiity 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 conducted from June to 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

Sarmnple stands were located by a two to three person team consisting of an ecologist, botanist
and/or biclogist and & 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 amn
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. 1977a}). (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 = 110 B 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 an
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 ovalifolium 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 prism 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 datz 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 1889).

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 Cronquist (1978).

Percent slope was measured with a clinometer at esach sample site. Aspect was measured to
the nearest 5 degrees using a compass. Elevation was measured using 2 pocket altimeter. The
fandform 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 em {47 in.}) for organic soils. (Note that soils data is given first in metric units rather than
English; this is due o 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 plot. 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 following 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 work supporting this classification are shown in Appendix 6.
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Data Analysis

An initial list of potential plant associations was developed, based solely on field observations. This
list was revised following the 1981 ficld season and again after the 1982 and 1983 field seasons.

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

Several kinds of stands were eliminated from the data set, including: stands missing data
slements; stands from successional communities; and stands where understory vegetation had
been severely impacted by deer. A total of 849 stands was used in the subsequent analysis.
Data from these stands is stored electronically; the original data cards are also 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, to 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 {1989).

Alsc calculated from data collected by the survey team were the following 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, rangess,
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 common 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 singie species in sach plant association was determined, as was abundance of
vegetative strata. (See Appendix 2 for single species data.] For the strata, sbundance was
determined by adding individual specias 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
lavers 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 each plant association based on associated soil characteristics

{Chapter 4). Trafficability is defined as the ability of soils to withstand repeated use by foot
traffic without site deterioration—in other words, site suitability for recreational trails.
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NOTES:

Labrador Tea
Ledum groeniandicum
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6
KEYS TO PLANT SERIES AND ASSOCIATIONS

The first step in identification of a plant association is to identify the series, that is, the climax
dominant overstory type. Then, understory and environments!l indicators can be used to
datermine the association. There are actually two keys, 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 followed consecutively, without skipping
couplets.

The keys are identification alds and should be used In stands of at least 1 acre (0.4 ha). idsally,
stands should be homogenous, mature vegetation, without ecotones, disturbed areas,
overbrowsed conditions, or inclusions. At least 10 percent cover of trees greater than 25 fest
{8 m) should be present to consider the site forestad. Since the classification 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 to exirapolate
information from adjacent areas.

Owverstory and understory cover for indicator species should be determined for a 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 o be adjusted downward, Once the user has become well versed
with the classification, detailed comparison and use of the key may not be necessary.

Working 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 icode changes are
shown in Appendix 51 }. '
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Series ey Code

1. Shore pine (Pihus contorta contorial canopy cover is at least 10%.
SHORE PINE SERIES 800

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

slevation sites, often near the upper tresline.

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

4. 5itka 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.
MIXED CONIFER SERIES ‘ 400

2. Mountain hemiock cover is less than 59%.

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

5. Yellowcedar cover is {ess than 5%.

6. 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 10 Western Hemlock Series

Western hemifock stands sre productive foraest, typically occurring on moderate to well drained
mountainsiopes at low to medium elevations. At higher elevations, western hemlock is replaced
by mountain hemiock.

1. Skunk cabbage {Lysichitum americanum] cover is at least 3%.

2. Devil's olub {Oplopanas horridum) cover is at lsast 5%.
WESTERN HEMLOCK/DEVIL'S CLUB/SHUNK CABBAGE 170

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

1. Skunk cabbage cover is less than 3%.
3. Devil's club cover is at 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 feet tall.
WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB 140

5. Occurs on shallow, 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 SQILS 168

4. Blueberry cover is less than 15%. :
WESTERN HEMILOCK/DEVIL'S CLUB 16G

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 (Menziesia ferruginea) 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 Hemlock-Yellowcsdar Series

Western hemiock-velloweedar sites are moderaisly productive, typicaily DCCUrTing  on
moderately well drained mountain and hillsiopes, usuvally at somewhat higher elevations or with
somewhat poorer drainage than western hemlock 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 least 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
lowilands, hills, and mountainsiope benches.
Gode

1. Deer cabbage {Fauria crista-galiiy cover is at least 5%, or the combined cover of peatiands
{muskeg) associated plants (e.g., trifoliate goldthread [Copi#is trifolisl, crowberry [Empetrum
sigrum], bog laurel (Kaimia polifolia], Labrador tes {[Ledum groenlandicum], and sedges [Carex
spp.l} is at least 5%.

2. Copperbush (Cladothamnus pyrolaefiforus) cover is at least 3%.
MIXED CONIFER/COPPERBUSH 497

2. Copperbush cover is !eésthan 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 cabbage {Lysichitum americanum) cover is at least 5%.

4. Lady fern (Athyrium filix-femina)cover is at least 5%.
MIXED CONIFER/SKUNK CABBAGE-LADY FERN . 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
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Kay to the Shora Pine Series

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

1. Tell 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

Mouniain hemlock stands occur at high elevation (usually above 78500 feet), and range from
moderately productive forest to scrub forest te 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. Cepperbﬁsh (CIadothamnus pyrolaefforus) cover is at least 5%.
MOUNTAIN HEMLOCK/COPPERBUSH/CASSIOPE 52%

2. Copperbush absent or cover ésk less than 5%.
MOUNTAIN HEMLOCKICASSIOPE 530

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

3. Deer cabbage (Fauria crista-gallly 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 Series

Sitka spruce sites are highly productive, characterized by soif 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 2t least 5%.
SITHA SPRUCE-MOUNTAIN HEMLOCK/BLUEBERRY 390
1. Mountain hemiock cover less than 5%.
2. Red alder {Alnus rubra) cover is at least 10%.
SITKA SPRUCE-RED ALDER/SALMIONBERRY 352
2. Red 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 (Oplopanax horridum) cover is at least 5%.

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

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

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

6. Salmonberry (Rubus spectabilis) cover is at least 15%.
SITKA SPRUCE/DEVIL'S CLUB-SALNMIONBERRY 338

8. Salmonberry cover is less than 15%.

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

SITKA SPRUCE/DEVIL'S CLUB/SKUNK

CABBAGE 340
7. Skunk cabbage absent or cover is

less than 3%.

8. Blueberry {(Vaccinium ovalifolim/V.
alaskaense) cover is at least 15%.

SITKA SPRUCE/BLUEBERRY-DEVIL'S
CLUB 320

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

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



Key to Sitka Spruce Associations {Continued)

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

9. 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







WESTERN HEMLOCK SERIES



Photo credit: S. Buchanan



7
WESTERN HEMLOCK SERIES

Description

Westarn hamliock is the most abundant tree species in Southeast Alaskz and dominates well
drained sites. Sitka spruce is & common associate and may approach 15 percent cover in late
seral foresis. Although vellowcedar grows best under the site conditions found in this serias,
the species is not commaon, mainly due 1o intense compsetition from shade-tolerant hemilocks.

Trees commonly excead 100 feet {30 m) in height and
20 inches (B1 om} in diameter in late seral stands.
Hemlocks to 180 fest (B85 m) were recorded. In late
seral stands, canopy closure of lsrge-branched,
desp-crowned hemiocks typically exceeds BO percent.
Understory vegetation iz dominated by  westemn
hemiock, biueberry, devil's club, and a variety of ferns
and forbs.

There are eight associations in the wastern hemlock
series that sccur on sites that range from moderately 1o
highly productive. The soils are generally more wall
drainad than in other series and generally not disturbed
by surface finoding. Subsurface flooding is common in
the devil's club assodiations. The most productive sites
poour on well-drained, colluvial, mountain and footsiope
landforms. The least productive sites occur on the
lower slope gradients where water and organic matter
accumulate. Skunk cabbage is 2 good indicator of
these conditions.

The asaociation descriptions in this chapter are
presented in order of increasingly poor drainage, singe
moisture is the dominant site factor influencing
association  distribution. Figure 2 compares
proguctivity among the western hemlock associations.
In genersl, increasingly poor drainage corresponds to
screasing tree productivity, S

{5ap phase regeneration associated with single tree or
small groun blowdown typically prevails. Stand-altering
expgenous disturbance is less common, but more
common in this series than any other. Coarse woody
debris is abundant, and serves as an imporiant
microsite for conifer regeneration, Mistletoe is COMMOon in

Western Hemlock
Tsuge heterophylla
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mature to late seral western hemiock associations, particularly at lower elevations [Laurent
40T A
1974},

The most productive hemlock associations provide excellent deer winter habitat (Kirchoff at al.
1983; Kivchoff and Schoen 18987; Hanley et al. 189892; Mankowski and Peek 1888). QCverall,
these western hemiock stands are scattered and represent a small portion of the landscape.
Historically, controversy over timber harvest and deer has focused on these western hemiock
associations, espacially when they ocour in prime deer arsas, such as near saltwater. Bald
eaglas frequently use large hemiock and spruce trees for nesting.

Since maintenance of interior Torest conditions in these productive stands is related to stand
size (Diaz and Apostol 1882}, patch size should be considered in management for ecosystam
sustainability and for species reguiring interior late serail habitat.

Distribution

This series is widely distributed throughout Southeast Alaska. it ocours 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 hemlock associations.

"
%

Sh, i, blusbaerry,
merziesia Yook

Figure 10. Generalized Landscape Positions for Western Hemilock Associations
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WESTERN HEMLOCK/BLUEBERRY/SHIELD FERN 120
Tsuga heterophylalVeccinium spp.[Dryopieris austrisce

VEGETATION

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

Blueberry and western hemlock dominate the understory. Common weil-drained forest
herbs, like bunchberry and five-leaf bramble, are most abundant in canopy gaps. Oak and
shield fern are usually abundant. Shield 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

E 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

Il Shield Fern 6 0-25 88

Similar Assaciations

This association 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 Stand Structure

Western hemlock trees usually exceed 120 feet (37 m). Hemilocks 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-lavered canopy.

Structure Summary

OVERSTORY Mean Std. Dev.
| Height (ft. [m]) 127 [39] 17 [5.2]
DBH {in. [eml) 311781 7.4 [19]
Basal Area (sq.ft./ac.) 312 76
Gross Volume {BF/ac.) 78,900 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

Mean Range _
Elevation (ft. Im]) 621 [188] 20-1720 [6-524] %
Landform Frequency (%) ii
Mountain-Hilislopes 82 Eﬂ
Footslopes/Fans 18
Lowlands 3
Slope Class (%) Frequency(%} §§
0-15 g |
16-35 9 !
36-55 11 |
56-75 50 i
76 + 20 ﬁ
Mean Std. Dev. u
Siope Mean (%) 47 24 |
Soil Parent Material Frequency (%)
Till 10
Residuum . 8
Colluvium ‘ 50
Alluvium 7
Volcanic : 5
Soil Depth (cm [in.J} Ei
Mineral Soil L Frequency (%) Ei
> 50 [20] . 96 i
< 50 [20] ‘ 4
Mean Std. Dev.
imp. Layer Depth 74 {29] 311[12]
Organic Layer Depth 15 6] 9 [3.5]
Soil Drainage Frequency(%)
Somewhat Poorly 8
Moderately Well 34




ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blueberry/shield fern plant association is less common than the
hemlock/blueberry association. [t 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 alsoc common on
steep, well-drained, slopes with deep soils.

Soils are mostly mineral, moderately to well drained, and deep. Over 80 percent of the 115 scil
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 iate 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 weli-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 excgenous or endogenous disturbances that do not expose the mineral
soil. Brush competition is low and well-drained microsites are abundant.

Blueberry cover remains high following clearcutting (DeMeo 1991} until canopy closure G.e,,
stem exclusion stage}. Closure and understory exclusion following timber harvest typically
gcours within 30 years {Alaback 1982). (See Chapter 2 fer 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 infreguent. 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 {Hall 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
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Five-leaf Brambile
Rubus pedatus
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Shield Fern
Dryvopteris austriace
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WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB 140
Tsuge helterophylalVaccinium spp.-Oplopanax horridusrs

VEGETATION

The western hemlock/blueberry-devil’s club plant association is one of the mast 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 blusberry 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 other 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. Hemlock Regen. 10 1-40 100
Blueberry 25 5-75 100
Devil's Club 31 5-75 100
Five-leaf 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/blueberry/shield fem 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 biueberry in canopy openings.

Structure Summary

OVERSTORY . Mean Std. Dev.
_Height (ft. [m]} 135 (411 19 15.8]
DBH (in. [cml) -34 [86] 8.11211
Basal Area (sqg.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 [0.3]
Cover (%)
Tall Shrubs 59 28
Forbs 38 17
Ferns 34 25




Landform and Soile Summary

fMean Rangs
Elevation (ft. [m]) 529 [161] 30-1420 [9-433]
Landform Frequency (%)
Mountainslopes 67
Footslopes/Fans 33
Siope Class (%) Frequency (%)
0-18 g
16-35 24
36-55 2
56-75 48
76 + 20
Mean Std. Dev.
Slope Mean (%) 46 24
Soil Parent Material Frequency (%)
Till 6
Alluvium 12
Colluvium 61
Residuum 6
Soil Depth (cm [in.])
Mineral Soil Frequency (%!
> 50 [20] 97
< 50 [20] 3
RMean "Std. Dev.
imp. Layer Depth 76 130} 28 [11]
Organic Layer Depth 12 14.71 7 12.8}
Soil Drainage Frequency (%)
Poorly Drained 2
Somewhat Poorly 7
Moderately Well 28
L_weil 63
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ENVIRONMENTAL CHARACTERIETICS

The western hemiock/blueberry-devit’s club plant association is common throughout the
Chatham Area, espedcially 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 best examples occur on deep, well-drained colluvial deposits on lower mountain and
footsiope landforms. The association iz also common on steep, well-drained slopes with deep

soils.

Soils are mostly mineral, moderately to wall 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 common 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 ciub. This water and associated vegetation may be distributed in
narrow drainages or may ocour across the slope. When the flowing water ocours in narrow
drainages, often the hemlock/blueberry/shield fern plant association goours on the interfluves.

MANAGEMENT IMPLICATIONS

The hemlock/biueberry-devil’s club type is one of the most productive associations, as reflected
by tree heights and volumes in late seral stands. Western hemilock fluting may occur, especially
in fast growing, coastal stands originating from catastrophic disturbance {Julin and Farr 1989).

Regeneration of western hemlock is fairly abundant but often patchy. Spruce regeneration is
aisc common. Moderate brush competition occurs from salmonberry: if it is present in the
stand prior to 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
soils are not disturbed following timber harvast,

Blueberry cover remains high, devil's club cover declines, and salmonberry and fern cover
increases for at least the first 25 years after clearcutting (DeMeo 1891). The devil's club
decling is apparently related (o the change in light availability and decreased humidity {Alaback
1982, as cited in DeMeo et al. 1992). Canopy closure and understory exclusion following
timber harvest may be somewhat slower on davil'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 years.

Two nearby stands on Mitkof island, one a hemloci/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
club site is fush and has retumned 10 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 1o the understory. Devil's club sites are more susceptible to windthrow than are other westemn
hemlock associations, due to water moving near the soil surface.
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Subsurface flooding from upsiops run-off, indicated by devil's club, increases the potential risk
of soil disturbances. Thease disturbances may lead to 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 1o be altered. Added soil moisture also increases the risk of mass failure. Abundant
davil's club (> 25 percent cover} on slopas is a "red flag” for possible problems in locating roads
and landings.

The association is potentially important deer winter habitat dug to the abundance of high quality
forage and good snow intercaption capabilitiss. In the spring, deer forage on devil's club buds,
raducing overall devil’s club cover,

Brown bear signs were detectied in only a few stands. In late summer, brown bears may ssek
out the ripe devil's club fruit {(Schoen and Beier 139501

When located near the coast, the association is freguently ussed by bald eagles for high
nesting and roosting sites.

Southeast Alaska natives use this association for collection of devit'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 is & 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 association. Sitka
spruce was a miner part of the overstory in about half the sampled stands. Other tree species
rarely occur.

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

not exceed 5 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 ciub
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] “ 23171
DBH (in. [cm]} 27 [68] ' 11 (28]
Basal Area (sqg.ft./ac.) 270 113
| Gross Volume (BF/ac.) 82800 40600
Cover (%) 65 11
UNDERSTORY Mean Std. Dev.
| Height (ft. [m])
Devil's Club 5.5 {1.7] 0.7 [0.2]
Cover (%)
Tall Shrubs 72 32
Forbs 35 11
Ferns 38 29




Landform and Soils Summary

Mean Range

Elevation (ft. Im]) 417 [127] 50-1110 [15-338]

Landform Frequency (%)
Mountainslopes 58
Hillslopes 17
Footslopes/Fans 25

Slope Class (%) Frequency (%)
0-15 8
18-35 17
36-55 8 ﬁ
56-75 58
76 + 8

Mean Std. Dev.

Slope Mean (%) 43 25

Soil Parent Material Frequency (%)
Till 28
Colluvium 44
Limestone 14 |
Sand Dunes 14

Soil Depth (cm [in.])

Mineral Soil Frequency (%)
> 50 [in.] 100
Mean Std. Dev.
imp. Layer Depth 73 {289] 34 [13]
Organic Layer Depth 12 {4.7] 10 {3.9]

Soil Drainage _ Frequency (%)
Somewhat Poorly 17
Moderately Well 17
Well 67




ENVIRONMENTAL CHARACTERISTICS

The western hemiockidevil’s club plant association is less common than the similar
hermniock/biuebarry-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
devil's clulk. Surface flooding ocours to 2 lesser extent than in the Sitka spruce/devil’'s club
olant association. The hemlockidevil'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/blusberry/shield fern or hemlock/blusberry-devil’s club plant associations occur on the
interfluves.

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

MANAGEMENT IMPLICATIONS

The hemlock/devil’s club type is productive, but soils are sasily disturbed—providing ideal
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 quickly, hemlock
and spruce may ocutgrow the salmonberry. Tree seedling mortality may be high, however, due
to the sbundance 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
yvears after clearcutting (DeMac 1991}, Canopy closure and understory dynamics ars 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, Increases the risk of slope
stability and hydrology 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 mited 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 similar to the hemlock/blueberry-devil's club
ivpe.
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WESTERN HEMLOCK/BLUEBERRY-DEVIL'S CLUB - Shaliow Soils Ecotype 165
Tsuge heterophyllalVaccinium spp.-Oplopanax horridum - Shallow Soils

VEGETATION

This hemlock/blueberry-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 typicaily
aceurs on more shallow soils. (The soils, however, do not meet the depth criterion required 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 5 percent cover. Forbs and ferns sre sbundant.
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Cover of Common Plants {%)

N = 32 Stands

ErSpecies

Mean Cover Range Constancy “

ii Western Hemlock 51 40-85 100 IE

Il w. Hemiock Regen. 14 1-25 100 |
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 to the hemlock/blueberry-devil’s club plant association. However,
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 trees are

commaon.

Structure Summary

The type is also similar to the

OVERSTORY __Mean Std. Dev.
Height (ft. [m]) 871271 10 [3]
DBH (in. [cmD 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])
Biueberry 2.8 [0.9] 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 Soils Summary

I

Range

Mean A
Elevation (ft. [ml) 649 [198] 40-1610 {12-4911 |
Landform Frequency (%)
Mountainslopes 74
Hillsiopes 19
Alluvial ]
Slope Class (%) Frequency (%) |
0-15 3
16-35 3
36-55 13
56-75 52
76 + 29
" Mean - Std. Dev.
Slope Mean (%) 54 24
Soil Parent Material Freguency (%]
Residuum 23
Colluvium 46
Soil Depth (cm [in.])
Mineral Soil Frequency(%)
> 50 [20] 94
< 50 [201 6
Mearn Sfd. Dev. !
Imp. Layer Depth 59 [23] -30[12]
|__Organic Layer Depth 18 [7.1] 15 [5.9]
Soil Drainage Frequency (%)
Poorly 10
Somewhat Poorly 27
Moderately Well 30
Well 30
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ERVIRONMENTAL CHARACTERISTICS

The western hemlock/blueberry-devii’s club-shallow soils scotype is less common than the
similar hermnlock/biueberry-devil's club association. The best examples ogcur on severe slopes
with shallow soils. The asscciation usually occours from near sea level tn less than 1000 feet
1305 m) elevation.

Flowing subsurface water is gbundant in the rooting zone and soil erosion is common, as
indicated by the presence of devil’s club. Surface flooding ocours o a lesser extent than in the
Sitka spruce/devil’s club plant association. The eassociation may be distributed In narrow
drainages or may cccur across the siope. When it ocours in narrow drainages, often the
hemlock/blusberry/shisld fern or hemlock/blueberry-devil's ciub associations occur on the
interfluves,

Soils are moderately disturbed by subsurface flonding and moderately to well drained. The
amount of organic matier and the depth to an impermeable layer are highly variable, indicating
a moderate amouni 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 aider. Windthrow
potential is very high.

Regeneration of wastern hemlock is variable, and response is espeacially 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 occcurs guickly,
hemlock and spruce may outgrow the salmonberry. Tree seedling mortality may be high,
howsver, 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 at least
the first 25 vyears after clearcutting (DeMec 1981). Salmonberry is known to 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 flooding concerns for road and trail construction.

Winter deer use of this type is limited. Tree sizes are less than optimum fo 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
association.
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WESTERN HEMLOCK/BLUEBERRY -MENZIESIA 118
Tsuge heterophylia! Veccinium spp.-Menzissia ferrugines

YEGETATION

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

Blueberry and menziesia dominaie the understory with menziesia typically taller than blueberry.
Common well-drained forest herbs like bunchberry and five-leaf bramble are abundant. Oak fern
is abundant. Shield fern may be present on well-drained, open hummocks, but was absent in
rore 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/blueberry-menziesia plant association is often confused with the poorer draine
mixed conifer/blueberry plant association. However, mountain hemiock regeneration is virtuall
absent in the western hemlock/biueberry-menziesia assocciation. 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 feet {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 [153] 50-1420 [15-433])
Landform Freguency (%)
Mountain-Hilislopes 71
Lowlands 24
Footslopes/Fans 5
Siope Class (%) | Frequency (%) i
16-35 33
38-85 24
56-75 33
76 + 10
. Mean Std. Dev.
Slope Mean (%) 39 27
Soil Parent Material Freguency (%)
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. Dev.
Imp. Layer Depth 50 [20} 32 [13]
Organic Layer Depth 21 108.3] 16 16.31
Soil Drainage Frequency (%)
Very Poorly Drained 10
Somewhat Poorly 30
Moderately Weill 25
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ENVIRONMENTAL CHABACTERISTICS

The western hemlock/blusberry-manziesia plant association is common. It ccours from below
the mountain hemiock zone to sea level on mostly 35 to 75 percent slopes on hill and
mountainsiope and loewland landforms.

Soils are predominately mingral and somewhat poorly to well drained. Scils on steaper 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
excessive water vertically through the profile.

MANMAGEMERNT IMPLICATIONS

Thess sites are moderately productive, as reflected by tree heights and gross volumes.
Lirutations 1o tree productivity are largely due to less than optimum soll drainage conditions or
1o shaillow soils, Shrub and forb biomass is much greater in this association than in thse
nemiock/blueberry plant association.

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

Regeneration of western hemiock is abundant following logging. Brush competition is modearate
and well drained, tree-growing microsites are abundant. Planting is not needed for adequate
hemiock 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 (DeMszo 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 fluting is common and appears 1o 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 island
coastlines. Blueberry cover may be less than 5 percent. Plants 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 isolated patches surrounded by water, peatlands, or clearcuts where animals
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may be concentrated during severe wintars. Deer browsing on bilueberry 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. 19886).

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

Subsistence usss of this association includs collection of berries, hemlock bark and pitch for
medicinal and food purposes.
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WESTERN HEMLOCK/BLUEBERRY 110
Tsuge heterophylislVaccinium spp.

Riusberry and western hemlock dominate the understory. Common well-drained forest herbs
like bunchberry and five-leaf brambie are most abundant in canopy gaps. Deer and oak fern are
usualiy abundant. Shield fern may ocour on well-drained, open hummocks, but is usuaily
absent or less than 2 percent cover,



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 Associetions

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
hemiock-cedar/blueberry type may also be confused with the hemliock/blueberry type, but i
distinguished by cedar in the overstory. While the hemlock/blueberry association is vegetativel
different from the hemiock-cedar/blueberry association, the soils of these two associations ar
nearly identical. Until the ecology of yellowcedar in Southeast Alaska is better understood,
appears best to consider these two separate associations.

Late Seral Stand Structure

Western hemiock trees rarely exceed 100 feet (30 m}. Canopy closure is high {(average 6
percent), but about & 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
Elevation (ft. {m]) 677 1206] 30-1680 [9-5121 |
Landform Frequency (%) u
Mountain-Hilislopes 82 ﬁ
Footslopes/Fans 11 iﬁ
Lowlands 7 E%
Siope Class (%) Frequency{%) §E
0-15 5
16-35 14 i
36-55 23 |
56-75 46 i
76 + 12 |
"~ Mean - 8td. 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 Sail Frequency (%)
> 50 [20] - 92
< 50 [20] . 8
Mean ' Std. Dev.
Imp. Layer Depth 57 [22] 321131
Organic Layer Depth 17 [6.7] 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 plant association is one of the most abundant forest types in
northern Southeast Alaska and is common in middie 1o southarn Southeast Alaska (DeMeao et
al. 1982, Martin 1989, and Pawuk and Kissinger 1988). i occurs from near saa level to just
below the mouniain hemiock zone on mostly steeper hill and mountain slope lendforms.

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

MANAGEMENT IMPLICATIONS

Based on tree heights and gross volumes, these sites are moderstely productive, Limitations
to tres productivity are largely due 1o 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 dsveloping after major disturbance such as windthrow or
clearcutting (Julin and Farr 1989). Windthrow potential is high due to 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.

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

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

Blueberry cover remaing high following clearcutting (DeMeo 18981} until canopy closure. Field
observations of older windthrown stands indicate closure and understory exclusion follows the
pattern describad by Alaback (1982; see Chapter 2). However, closure is not axpected to ocour
as quickly in the hemiock/blueberry type as in the more productive hemlock associations. Most
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 to the abundance of
succulent herbs at lower elevations.

Deer appear {0 play an important role in understory dynamics, particularly on warmer wintering
areas close to saliwaiter, 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 areas of prolongad
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 zlong the outer coast of Chichagof and Kruzof Islands, and on island inner coasts in
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isolated patches surrounded by water, peatiands, 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 hemlock bark and pitch for
medicinal, food, and dye uses.

This association is very common throughout Chatham Area.

Note well drained, mineral sofl
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WESTERN HEMLOCK/BLUEBERRY/SKUNK CABBAGE 130
Tsuge heterophyifalVeccinium spp . /L ysichitum emericonum

VEGETATION
This moderately productive, more open forest type is dominated by western hemlock. Sitka
spruce is commonly a minor part of the overstory. Near the transition 1o the mountain hemilock

zone or o mixed conifer associations, mountain hemiocks may ocour.

Blueberry dominates the shrub layer. Menziesia is common, usually taller than blueberry.
Skunk cabbage is characteristic, and varied from 3 to 65 percent cover in sample stands,
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Cover of Common Plants (%)
g\i = 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 E! ,

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 overstory 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
Western hemlock trees rarely exceed 90 feet (27 m). Canopy closure 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 multiHayered canopy.

Structure Summary

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

DBH (in. [em]) 21 1583] 6.6 [171

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

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

Height (ft. [m]) H
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

Mean Range
Elevation (ft. Im]) 372 [113] 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.
Siope 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] - 20
< 50 [20] 10
Mean Std. Dev.
Imp. Layer Depth 64 [25] 35 [14]
Organic Layer Depth 33113} 35 [14]
Soil Drainage Frequency (%)
Very Pooriy Drained 28
Poorly 34
Somewhat Poorly 34
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ENVIRONMENTAL CHARACTERISTICS

The western hemlock/blusberry/skuni cabbage plant association is one of the more common
forest types in northern Southeast Alaska. It is also common in middle 10 southern Southeast
Alaska (DeMeo ot al. 1282; Pawul and Kissinger 1888). It ocours from near zes leval to the
mountain hemiock zone on mostly gentler hill, mountain slope, and lowland landforms.

Skunk cabbags sites are typically & mosaic of poorly-drzeined depressions with organic soils and
raised hurmvnocks with mineral soils. This pit and mound topography may result from ancient
windthrow. Skunk cabbage ususaily occurs in the depressions, and species preferring better
drainage occur on the mounds.

MANAGEMENT IMPLICATIONS
These sites sre moderately productive, as reflected by tree heights and gross volumes.
Limitations to tree productivity are largely due {0 less 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 ocours 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 due 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,
exposure of mineral soil is less likely than in some other associations.

Blueberry cover remains high following clearcutting until canopy closure. Closure does not
ocour as quickly as on better drained soils. This association is potentially impeortant deer habitat
during mild winters. However, the canopy is more open, resulting in less snow interception.
During 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 HERMLOCK/DEVIL'S CLUB/SKUNK CABBAGE 170
Teuge heterophyiia/Oplopanax horridumsl ysichitum smericanum

YEGETATION

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.
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Cover of Common Plants {%)

N=11Stands — .
_Species Mean Cover Range Constancy
Western Hemilock 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 1-18 100
_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 885 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] 10 125]
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 3.110.9] 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 I
36-55 g ég
56.75 45 N
76 + g 53
Mean Std. Dev. !}
Siope Mean (%) 26 12 %i
Soil Parent Material Frequency (%)
Residuum 50 !!
Colluvium 25 ﬁ
Alluvium 25 |
Soil Depth {cm [in.]) gg
Mineral Soil Frequency (%)
> 50 (20] 100 |
Mean Std. Dev. !
Imp. Layer Depth 67 [286] 33 [13] |
Organic Layer Depth 21 18.3] 12 (4.7}
Soil Drainage Ffequencv (%)
Very Poorly 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 coliuvium at the base of footslopes. The association ccecurs 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. Secils 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 hemiock 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 eagle nesting habitat (Sidle et
al. 19886).

Hemiock/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 hemilock/blueberry/skunk cabbage and devil's club types.
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WESTERN HEMLOCK-YELLOWCEDAR SERIES






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

Description

Yelloweedar {Alaska-cedar} is a codominant with western hemilock in stands with moderately
open {50 to 70 percentj canopies. Cedar cover typically ranges from 3 1o 50 percent; cedar
rarely dominates the overstory. Spruce may be 2 minor overstory compenent. Mountain
hemiock may occur in stands which ars transitional 1o mixed conifer or mountain hemlock
stands. The canopy is typically multi-lavered. Large branched, deep-crowned hemlocks and
cadar, like those found on the best hemlock sites, are less asbundant in this series than in the
weastern hemiock series. Heights of samplad dominant and codominant trees varied from 75
to 100 feet (23 to 30 m) and diameters from 18 to 20 inchas {38 1o 81 om).

Weastern hemilock 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
hemilock-cedar series classification, at
least until more is known about
yellowcedar sautecology. Cedar
seedlings are particularly uncommon in
areas of high deer use.

The age of dominant trees ofien
ranges from 150 to well over 300
years. Cedar is long-lived, cutliving
wastern hemiock trees by 4 to ©
times. Trees may be more than 1000
vears old. Dead tops, bole rot, and
other age indicators are common.
Arboresl lichens, particularly Alectoria
species, are less abundant than on
mixed conifer sites but are more
abundant than on more closed canopy
tvpes, such as in the western hemlock
series.
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Yellowcedar

Shrub canopy cover is usually high (>  Chamaeecyparis nootkatensis

50 percaent) 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. Averags Tree Struciure for Western Hemlock-Yellowcsdar
Serles
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The four cedar associations are presented in order of increasingly poor sol drainage, since
drainage appears 1o be the dominant envirenmental 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.

On 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 cedar to survive and reproduce despite competition
from western hemlock. Cedar appears 10 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 alsc provides
fish habitat in small moderate gradient mixed control, high gradient contained, and alluvial fan
process group channels (Paustian et al. 1992).

The soils of the hemiock-yellowcedar 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, a 300 year old fire-origin hemlock-yvellowcedar 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 beiow).

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 hemiock-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 irregular seed crops, preferential browsing by deer, climate changes, and
disease. Across the Forest, yellowcedar appears to be declining in abundance (Hennon et al.
1990a, 1990b). Research on cedar regeneration, silviculture, and abundance is summarized
below (after DeMeo et al. 1992; see Hennon 1992 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 a2 native cedar, which has been depleted. Yeliowcedar is used for
temples, coffing, and other ceremonial purposes. In Alaska, yellowcedar is also valued,
particularly for artwork—such as totem poles, cance paddles, 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 regeneration
success. Options were discussed at a conference in Sitka in 1991 {see Current Knowledge of
Ecology and Silviculture of Yellowcedar in Southeast Alaska: Information Exchanged at Sitka,
Alaska, November 1891 by Paul Hennon 1992). These options were summarized in DeMeo et
al. (1992) as follows: '

3. Harvest timing. Conduct timber harvest at a time to coincide with & heavy cone crop
of vyellowcedar. When possible, conduct harvest over snow o protect advanced
regeneration of vellowcedar.

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 smaller yellowcedar
trees {e.g., pole-size).

4. Seed tree harvest. Leave 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 to regeneration. It 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
hemiock.



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 would probably reduce growth by vellowcedar
seedlings due to less light and soil warming, and may favor competition by western
hemlock. 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 yellowcedar
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 technigue in which we already have extensive
experience. Advantages are that planting yellowcedar can be successful on most sites
{given sufficient effort}, spacing can be controiled, 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
yellowcedar. 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 vyellowcedar seed should be considered if perimeter
yellowcedar is relied upon as a seed source.

Burning. As site preparation, burning increases the ease of planting and thinning,
reduces competition by hemlock 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
yvellowcedar 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 slash treatments, can affect soil disturbance,
slash levels, and soil surface temperatures. These factors could have both paositive and
negative effects on naturally regenerated or planted yellowcedar. 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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method (1), could preserve vellowcedar advanced regeneration where present {(for
example, on wet, pooriy drained sites).

Favor yellowcedar during thinning. Most Districts on the Tongass already employ
this method. Saplings of yellowcedar have high priority for selection as "leave”
trees during precommercial thinning (often around age 15). This method requires
vellowcedar saplings on the site, and if natural regenerationis counted on, the
number of saplings often is low.

Utilize natural regeneration on jow-volume sites. Natural regeneration, usuglly 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 hemlock-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 all 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 heterophyla-Uhampecyperis nootkatensis|Veccinium spp.-
Oplopanax horridum

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 that of hemiock. Sitka
spruce is usually a minor part of the overstory. Additional sampling is needed.

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 {9}

N = 2 Stands _ V__: _
_Species Mean Cover Range Constancy
Western Hemlock 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

Similer Associations

This association is most similar to the western hemiock/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 ail sizes are abundant, forming a multi-layered canopy. Down

logs and snags, especiailly 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] 18 138]
_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 Soills Summary

Meen Range
Elevation (ft. Im]) 190 [578] 100-280 [30-85]
Landform Freguency {%)
Mountain slopes 50
Alluvial 50
Slope Class (%) Frequency (%)
16-35 50
56-75 50
Mean $Std. Dev.
Stope Mean {%) 34 12
Soil Depth {cm [in.}) '
Mineral Soil ] Frequency (%)}
> 50 {20] 100
Mean Std. Dev.
imp. Laver Depth 75 (30} ! 35 {14}
Organic Layer Depth 21 [8.3] 0
Soil Drainage Frequency {%)
Somewhat Poorly

ENVIRONMENTAL CHARACTERISTICS

This plant association is not common on the Chatham Area. It occurs 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 volcanic 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 seedling protection. Alternative silvicultural tresimenis
should be considered to increase natural regeneration success. Possibly leaving seed and
understory trees may enbance naturgl 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 fo increase and devil's club cover 1o
decrease. Salmonberry and ferns associated with devil's ciub may 2lso increase. Undersiory
production dedlines with canopy closure. Closurs is expecied 10 oocur later on thase sites than
on the more productive sites described by Alaback {18823, If the soll is seversly disturbed,
aider will become established on exposed mineral soiis. Sitka alder wili establish on steep
mountain siopes and red slder on gentle footsiopes.

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

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

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

Southeast Alaskan natives use this sssociation 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. Yellowcedar is a very valuable wood, and is highly prized on the
Asian lumnber market. It resembles a Japanese cedar, no longer readily available, which is used
for cofiins, temples, and other ceramonial purposes.
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WESTERN MEMLOCK-YELLOWCEDAR/BLUEBERRY 290
Tsuga heterophylia-Chamascyparis nootietensis/Vaccinium spo.

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
associztion near transitions to the mountain hemlock 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 occur on well drained open
ummocks, but is usually absent or less than 2 percent cover.
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Cover of Common Plants (%)

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

Similar Associations

This asscciation mav be confused with hemlock-cedar/blueberry-menziesia but menziesia is
more abundant in the latter type. The hemlock/blueberry type may also be confused with the
cedar type; however, the occurrence of cedar in the overstory serves to distinguish them.
While the hemlock-cedar/blueberry plant association is vegetatively different from the
hemlock/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 feset (30 m). Canopy closure is
moderate. Understory trees of sli sizes are abundant, forming a multi-layered canopy. Snags,
especially rot-resistant cedar, are abundant. However, the softer hemlock snags are more
valuable for cavity nesters.

Structure Summary

OVERSTORY Mean Std. Dev. §
|_Height (ft. [m]) 93 (28] 20106.11
DBH (in. {cmi} 23 [68] 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 3.010.9] 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 Frequency (%) E
Meountain slopes 84 H
Hillslopes 12
Slope Class (%) Freguency {%)
0-15 2
16-35 5 |
36-55 3 i
56-75 51 Ei
76 + 10 EE
Mean Std. Dev. ﬂ
Siope Mean {%) 49 18 H
Soil Parent Material Frequency (%) “
Compact Till 25
Residuum 16
Colluvium 32
Volcanic 12
Soil Depth (cm [in.])
Mineral Soil Frequency (%)
> 50 [20] 90
< 50 [20] 10
Mean Std. Dev.
imp. Laver Depth 58 (23] 32 {13}
|__Organic Layer Depth 1716.7} 8 {3.1]
Soil Drainage Frequency {%)
Poorly 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 o moderately well drained, and well developed.
Soils on stesper slopes are shallow 1o bedrock or to compact glacial till, but steep encugh 1o
drain laterally. Soils on gentler slopes are frequently deeper, coarse-textured colluvium, able
10 accommodate excessive water vertically through the profile.

MANAGEMENT BAPLICATIONS

These siles are moderately productive, as reflected by tree heighlis and gross volumes.
Limitations to productivity are largely due 1o less than optimum soil drainage conditions found
either on shallow soils or wet, deep organic soils. Windthrow potential is high due to the
shaliow soils.

Flooding or excessive subsurface flow usually does not occur. However, mass wasting is
common on volganic ash soils on slopes steeper than 38 percent on Kruzof island and in the
Sitka area.

Regeneration of western hemlock is abundant but regeneration of cedar is uncommon following
clearcutting. Establishing vellowcedar is difficult. Hemlock competition, lower {than hemiock
raproductive rates, dlimatic factiors, and browsing by deer appesr to be major factors affeciing
cedar establishment. Maintenance of cedar following clearcutiing in areas of high deer
gensities requires planting and seedling protection. Alternative silvicuitural treatments should
he considered to increase natural regeneration success. Possibly leaving seed and understory
trees may enhance natural regeneration, espacially it advanced hemlock regeneration can be
retarded with light soll scarification. See series introduction for more information.

Following clearcutting, blusberry cover increases, although more slowly than on betier-drainad
sites. Understory production declines with canopy closure, Closure is expected 9 coour later
on these sites than on the more productive sites described by Alaback {1882; see Chapter 2).
This prolonging of the shrub phase is due to poorer drainage. If the soil is severely disturbed,
alder will become sstablished on exposed minsral soils, Sitks alder will establish on steep
mountain slopes and red alder on gentle footsiopes.

This association is potentially important deer habitat during mild 1o moderate winters., With
dgeep snow, forage availability is greatly reduced. The association is potentially important
spring/early summer habitat for deer due 1o the abundance of succulent herbs at lower
glevations.

Dear appear 1o play an important role in forest dynamics, particularly on warmer wintering areas
close 1o saltwater, on southerly aspects, end along exterior island coastiines. Foraging on cedar
seedlings has been hypothesized to be a factor in the distribution of cedar {Hennon &t al. 1882).
Over the Chatham Area, cedar regeneration is not cccurring to the level expected, vet late seval
stands of yellowcedar are asbundant. 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 shors, Peril Strait)
where a 40+ ascre {16 ha) island of this plant association is compietely 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.

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

Scutheast 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.-
Menzissia ferruginesa

VEGETATION

This moderately productive forest type iz dominaied by western hemlock and yellownadar.
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
hemiock-cedar/blueberry and devil's club types, and nearly double that of the biueherry/skunk

cabbage type.

b+

Hemlock regeneration is abundant. Yellowcedar regeneration is not abundant, occurring in only
about half the stands sampled, with spruce regeneration more frequently 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.



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 hemilock-cedar/bluabharry but menziesia cover is
greater than 25 percent. The hemlock/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 sll associations in this series. Menziesia occurs in & laver above
blueberry.

Structure Summary

OVERSTORY Mean > S
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. fm) 465 [142] 30.940 [9-2871 |
Landform Frequency (%] !i
Mountain slopes 73 “
Hillslopes 19 éi
Siope Class (%) Freguency {%)
16-35 4 %g
36-55 48
56-75 31 §§
76 + 19 i
Mean Std. Dev. ég
Slope Mean (%) 52 26
Soil Parent Material Frequency (%) ﬂ
Compact Till 25 ﬁ
Colluvium 32 |
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 (%) ﬁ
Very Paorly Drained 12 |
Poorly 8 “
Somewhat Poorly 35 u
Moderately Well 27 ﬂ
| well 19 |



ENVIRONMENTAL CHARACTERISTICS

This plant association is common. I occurs from near seas level 10 near the mountain hemlock
zone, usually on steep mountainsiope landforms.

Soils are mostly mineral, somewhat poorly to moderately well drained, well developed, and
shallow. BWost of the soil pits in this plant association were shallow, while most solls in
hamlock-cedar/blucberry were deep.

MANAGEMENT IMPLICATIONS

These sites are moderstsly productive, as reflected by tres heighis snd gross volumes.
Limitations to productivity are largaly due to soils being shallow over bedrock or glacial uil
Windthrow potential is high dus o the shallow soils.

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

Foliowing clearcutting, regeneration of wastern hemlack is abundant, but regeneration of cedar
is uncommon. Establishing vellowcedar is difficult due to its less effective (than hemiock)
reproductive strategy, browsing by deer, and competition from advanced hemlock regeneration.
Maintenance of cedar following clearcutting in areas with high deer densities reguires planting
and seedling protection. Alternative sifvicultural treatments should be considered to increase
natursl regeneration success. Possibly leaving sesd and understory 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 fvult production typically incresses after clearcutiing. If the soil is
severaly disturbed, alder will become established on exposed mineral soils. Bitka alder will
establish on steep mountain slopes and red alder on gentle footslopes.

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; ses 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), blueberry has been nearly
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sliminated 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.

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

Recreational and subsistence uses of these sites are limitad, They serve as a source for
velloweedar and blusberries.
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WESTERN HEMLOCK-YELLOWCEDAR/BLUEBERRY/SKUNK CABBAGE 220
Tsuge heterophyiie-Chamascypars nootkatensis/Vaccinium spp.!
Lysichitum ammericanum

YEGETATION

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

Biueberry and menziesia dominate the understory. Skunk cabbage is characieristic and
averaged 26 percent cover in the sampled stands. Hemiock regeneration is abundant.
Yellowcedar regeneration is not abundant, and only was found in about two-thirds of the stands
sampled.

8-24



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

Similar Associations

This plant association may be confused with mixed coniferflueberry/skunk cabbage but, in that
association, mountain hemlock is more abundant, at least 5§ percent. The westemn
hemiock/biueberry/skunk  cabbage plant association is alsc similar 1t 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-ayered 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 associations. 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 Soils Summary

Mean Range
Elevation (ft. [m]) 412 [126] 40-1450 [12-441]
Landform Frequency (%)
Hill-Mountain siopes 53
Footslopes/Fans 35
Lowlands 12
Siope Class {%) Frequency (%]
0-15 )
16-35 41
36-55 35
56-75 18
_ Meen Std. Dev.
Siope Mean (%) 28 18
Soil Parent Material Frequency {%) §é
Compact Till 50 |
Alluvium 25
Colluvium 12
Volcanic 13
Soil Depth {cm [in.])
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 hemiock 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 layer which restricts water movement. On deep soils
formed in colluvium or alluvium, excessive water received from neighboring slopes saturates
the soil. Since the soils are mostly fine textured and/or organic, moisture is retained. These
conditions will vary depending on slope 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 usually 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. 1989}, 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 silvicultural 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, aider will become established on exposed minera!l soils. Sitka alder 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 dynamics 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, vet 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 asscciation is important
spring habitat for deer and bear
due to the abundance of skunk
cabbage. Suitable bald eagle nest
sites are uncommon.

Road and trail 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 vellowcedar and skunk

cabbage.
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MIXED CONIFER SERIES






MIXED CORIFER SERIES

Description

Mountain hemiock, vellowoedar, and wastern hemlock codominate in the typically open, iow-
stature late seral stands in this series. Shore pine and Sitke spruce ocour in small amounts.
Sitka spruce may be the tallest species, but usually appears strassed (yeilow needies). Red
alder is uncomwnon. Overstory cover ranges from 30 to 50 percent. Multiple canopy lavers are
common but often indistinguishable due to the openness of the canopy. Hsights of dominant
and codominant trees vary from BO 1o 75 feet {15-23 m) and diameters vary from 18 to 20
inches (38-51 em). Ages of dominant irees will often range from 150 to well over 300 years.
Yallowoadar trees may exceed 1000 years in age. Dead tops, bole rot, and other age indicators
are commoen. Arboreal lichens, particularly disctoris spacies, 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. Blusberry and rusty menziesia are the most
common shrubs and skunk cabbage, five-leaf bramble, and bunchberry are the most common
forbs. Deer fern is the most common fern. Sedges dominate some of the most open, wet plant
associations.

The five associations in this series are presented in order of increasingly poor soil drainage,
since scil moisture appesrs fo be the dominant environmenial factor affecting association
distribution. Figure 13 compares tree sizes among the associations. While the skunk cabbage-
lady fern type has the poorest drainage, the soils in thess stands zre typically 8 mosaic of
moving water areas and stagnant water areas, and trees grow relatively well in the beiter
drained portions of the mossic., The blusberry/skunk cabbage type alsc often shows a soil
mosaic with best tree growth on the betier drained soils.

Because of the shorter tree heights and open canopy in this series, 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. Cadar
logs hundrads 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 iree species on these wet soils. Snags are abundant but generally small. Cedar die-bac

reporied by Hennon {1882] is common.

The concept of a8 mixed species serias has been used in the southern Pacific Coast coniferous
forest zone where many productive sites remain in & 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 (¢ poor growing
conditions.



Flgure 13. Average Tree Structure for Mixed Conlifer Series
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Since stand level 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 years old) indicate
canopy closure and understory exclusion may only occur in smail clumps in these stands. Tree
growth on these sites is slow. Hence, s longer time period is expected to achieve late seral
conditions. The 300 year old stand on south Etolin island 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 tvpically deep and organic. Compact till, shaliow unfractured bedrock, concave
landforms, volcanic ash, and placic horizons are the primary drainage impading features. Water
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 sssocistions occur near streams.
Due to limited snow interception by the open canopies, heavy winter use by deer and mountain
goats is precluded.

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

9-2



considerations In conjunction with other forest types may be important since mixed conifer
associations can act as huffers around closed canopy forests.

Distribution

The rnixed conifer series Is very sbundant in Southeast Alaska. On large islands (e.g., Baranof, Kruzof,
and Prince of Walss idands), this series oooupies 3 greater portion of thelr southem than northern habves.
Apparently more rain is intercepted on the southem sides du2 o an orographic effect as the major
southeasterly storms move up the coast. For example, the rainfall on southern Baranof excesds 200
inchasfvear, while the rainfall at Hoonah is less than half thet. Likewiss, there appsars 1o be an
west-east gradient with Sitka receiving nearly 100 inchesfyear and Angoon receiving less than 50
inches/yvear.

The mixed conifer type otours below the mountaln hemlock series to sez level., K ocours primarily on
fiat to gently doping lowlands ug 1o 1800 feet 487 my. To a lesser extent, it ocours on steeper slopes
wh«ﬂm soils are very shallow over unfractured bedrock, especially in high reinfall 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.

Blusberry type

PAr =D

| %k cab. typeéﬁ
7 -°m$‘i-'_,

Figure 14. Generslized Landscape Positions for Mixed Conifer Associations



MIXED CONIFER/BLUEBERRY 410
kMixed Conifer/Vecoinium spp.

WEGETATION

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

Blusberry and menziesia are the dominant shrubs., Western and mountain hemlock regeneration
is abundant. Yellowcedar trees occourred 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
hemlock-cedar associations. However, the occurrence of mountain hemlock and lower
productivity in the mixed conifer associations distinguishes it.

Late Seral Stand Structufe

Stand height is usually less than 70 feet (21 m). lﬁnderst@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 yellowcedar.

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 Soils Summary

i

Mean Range
Elevation (ft. [m]) 711 [217] 150-1500 [46-457]
Landform ' Frequency (%)
Mountainslopes 63
Hillslopes 27
Slope Class (%) Freguency {%)
0-15 2
16-35 i3
36-55 54
56-75 17
76+ | 15 i
Mean Std. Dev. E
Slope Mean {%) 41 23 ﬁ
Soil Parent Materis! Frequency [%) |
Compact Till 37
Residuum 9
Colluvium 12
Organic Material 12
Velcanic 9
Soil Depth {cm [in.]} %
Mineral Soil Frequency (%) ﬁ
+ > 50 [20] 64 |
< 50 [20] 36 |
Mean Std. Dev. §
imp. Layer Depth 37 [15] 31 112] H
Organic Layer Depth 18 [7.1] 10 {3.9]
Soil Drainage Frequency (%}
Very Poorly Drained 6
Poorly 21
Somewhat Poorly 40
Moderately Well




EMVIRONMENTAL CHARACTERISTICS

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

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

MAMAGEMENT IMPLICATIONS

Productivity is low, limitad by poor solls. Windthrow potential is low due to the small staturs
of mature {rees and open canopy.

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

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. Regenaration growth ratas are slow due 1o poor soils and,
occasionaily, dense blueberry and menziesia following clearcutting. Regeneration of cedar is
uncommen after clearcutting. Establishing vellowcedar 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. Overall, the shrub sere persists longer
than in the more productive series. Conifer growth is much slower than on weli-drained sites.

This association i8 not considered important desr winter habitat. With deep snow, forage
availability is greatly reduced. Deer influence vegetation composition on the warmer wintering
arsas 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 abundant Hemlock 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 otiers prefer this type for natal denning
when it occurs within one-half mile of saltwater (Woolington 1984).

Due to 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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MINED CONFER/COPPERBUSH 497
Mixed Conifer/Cladothamnus pyrolaefiorus

YEGETATION

This plant association is a mix of open forest and peatisnd (muskeg! plant species. Mountain
hemlock and vellowgcedar are the dominant overstory trees. Western hemiock ocourred in about
half the sampled stands in limited amounts. Spruce is an occasional component. Both western
hermlock and spruce are stressed on these sites as indicated by chlorotic {yvellowed) nesdlss.
Among the stands sampled in the mixed conifer series, this is the only association where shore
pine geourred in the overstory. ‘

Copperbush and blueberry are the dominant forest shrubs. Crowberry, mountain cranberry,
and bog blueberry are the most common bog-type shrubs. Understory cedar and mountain
hemiock are common, while understory western hemlock is less common than in any other
mixed conifer association. Deer cabbage and lady fern are the most abundam forb and fern,
respectively. Graminoids are abundant.



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 g8

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
hemloeck is overstory codominant; and 3} cassiope is not abundant.

Late Seral Stand Structure

Dominant trees are usually less than 60 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 [41] 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 Mean 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. Iml) 752 [229] 80-1710 [24-521}
Landform Frequency (%)
Mountainslopes 81
Hillslopes 10 Jﬁ
Lowlands 10 g!
Slope Class (%) Frequency (%]} E
0-15 5 I
16-35 24 Bi
36-55 57
76 + 14
Mean Std. Dev.
Slope Mean (%) 41 i4 i
Soil Parent Material | Frequency (%) ii
Compact Til | | 53 i
Granite | . 12 gg
Colluvium , 17
Volecanic 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 1[13] il
Organic Layer Depth 18 [7.1]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 1o just below the
mountain hemlock zone, where it grades into the mouniain hemlock/copperbush plant
association. Thizs association is most commeon in low elevation, locally colder areas, 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 Tengkes Inlel on the cooler south side than on the warmer north
shore or near the moulh of the iniet.

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 sommon parent material.
Yolcanic ash is sommon in the Mt. Edgecumbe and Sitka srea. Few microsites are sufficiently
drained 10 support tree establishment; most trees establish on old logs or stumps.

MANAGEMENT IMPLICATIONS

Productivity is the second lowaest of the
series. These sites 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 to the sbundance of deer cabbage
and other forbs, this association is used
by deer in the spring, summer, and fall.

»
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An abundance of 8 wide variety of forbs _ Y‘J‘ VD e
and flowers provide food for many i ///

animal species. Brown bear sign is \ s
CoOmmon. i ;
Hoad and trail construction success is AL B

limited by the wet soils and moderately
steap siopes.

Cogperbush
Ciadothamnus pyrofasfiorus
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MIXED CONIFER/BLUEBERRY/DEER CABBAGE 430
WMixed Conifer/Vacoinium spp./Fauria criste-galli

WVEGETATION

This plant association is a mix of open forest and peatland {muskeg) plant species. Mountain
hemlock and yellowcedar dominate the overstory. Western hemlock and Sitka spruce are
common, but are stressed, as indicated by chiorotic {(vellowed) needies.

Bluebarry and menziesia are the dominant forest shrubs. Crowberry, mountain cranberry,
Labrador tea, and bog kalmia are the most common bog-iype shrubs. Mountain hemlock is
more abundant than western hemilock in the understory. Cedar and spruce occurred 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 assoaatson is most similar tﬁ the mountain hemiock/blusberry/deer cabbage plant association.
However, mountain hemilock assodiations usually ocour at higher elevations; and low-growing bog shrubs
that are common to the mixed oomfer 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 Stand Structure .

Within this series, the mixed conifer/biueberry/deer cabbage association is the most open and has the
lowest tree volume/acre. Dominant trees are usually less than 55 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 (%)
Mountainsiopes B85
Hillsiopes 15
Lowlands 28
Siope Class {%) Frequency (%)
16-35 45
36-55 40
56-75 10
76+ 5
Mean Std. Dev.
Slope 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 1111
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. K ogccurs from saa
level to just below the mountain hemlock zone. Compact glacial till and organic matier
comprise most of the soll parent material. Volcanic ash is commen in the Mt. Edgecumbe and
Sitka arsa.

Soils are poorly drained. BExcessive 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 due
10 the poor soils and few suitsble tres-growing sites. This associstion is classified as 3 forested
wetland (DeMeo 2t al. 19838). Blowdown is uncommon dus 10 the open canopy and low stature
of the treas.

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 years.
Examples of this are the 1930s Goddard Hot
Springs {Barancf Island) burn and a late
1600s burn on south Etelin Island. In these
axamples. canopy closure did not occur, but
the f{orest remsined open with shifts
gcourring in species composition. in some
cases, burning appears 1o make sites mors
productive. Further investigations should be
completed on these burn sites 1o document
post-fire succession.

-

This association is good spring. summer, and

fall habitat for deer due 1o the abundance of Deer Cabbage
deer cabbage and other forbs. VYellow-legs . .. erista-gaii . Z
and Vancouver Canads geese use these sites , K}’ et
for nesting. An abundant and wide variety of ZENN
fruits and flowars 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 affecting site hydrology.
Soils are subject to puddling and are not wrafficable.

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

VEGETATION

A mix of tree species characterizes this moderately open plant association. Wastern and
mountain hemiock are the most common overstory irees. 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 (%)

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
hemiock/blueberry/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 Structuse.

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 (%
Mountainslopes 56
Alluvial 11 ‘
Lowlands 27 ii

Siope Class {%) Freguency {%) %!
16-35 43 I
36-55 37
58-75 21

Mean Std. Dev.

Slope Mean {%] 23 15 i

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

Soil Depth {cm [in.])

Minerai Soil Fregquency (%)
> 50 [20] 79 |
< 50 [20] 21
Mean Std. Dev,
Imp. Layer Depth 52 120] 35 [14]
Organic Layer Depth 37 (151 30 [12]

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

The mixed conifer/fblusbherry/slunk cabbage plant association iz very abundant. i ooours from
s23 level to nesr the mountain hemlock zone on benches or on gently sloping mountain and hill
landforms. This association is common glong 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, compasot il or
volcanic ash forms an impermeable laver which restricts water movement. On deep soils over
coftuvivum or alluvium, sxcessive water raceived from neighboring slopes saturates the soil.
Since the soils are mostly fine textured andfor organic, moisture is retained. These conditions
wvary depending on slope and precipitation zone. Bkunk casbhage provides & good indicator that
the soil is wet within B0 cm (20 in.) of the surface throughout the growing season, at least
within the microsites in which the plants ocowr. Pit-mound topography is characteristic of these
sites.

MANAGEMENT IMPLICATIONS

The productivity of this association is the second best in the series but it is still low.
Limitations are dus to poor soil drainage. Windthrow potential is low due to the small stature
of mature tress, open canopy. and wet soils. This plant association is classified as 2 forestad
wetland {DeMeo et al. 1889) due to the sbundance of skunk cabbage and to poor soil drainage.

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

Fegeneralion of western and mountain hemlock is abundant after clesrcutting. Yellowcadar
regeneration is limited. Spruce regeneration may be common. Alternative sitvicultural
treatments should be considersd 10 incresse the natural regensration success of cedar. Possibly
lsaving seed and understory trees may enhance natural regeneration, especially if advanced
hemlock regeneration can be retarded with slight soill scarification {see Chapter 8 introduction).

In the mixed conifer/blueberrv/skunk cabbage plant sssociation, deep soil organic matter
reduces the chance of exposing mineral soil. Usually, shovel yvarding is not recommended on
wet sites because of the risks of seil compaction, rutting, sediment release, or mineral soil
axposure. Howaver, 10 harvest these sites, shovel yarding with corduroy pathways has bean
utilized successfully on the Hoonah Ranger District. Soil compaction tests subsequent to
harvest showed no significant damage {J. Russall, pers. comm. 1994).

Following clearcutting, shrub and skunk cabbage cover increases with the increased light. As
tree cover incresses, understory production is expected to decline but not 1o the degres sesn
in the hemiock and hemlock-cedar associations. Canopy closure may occur in small patches
but shrub-dominated gaps are expected {o persist. The length of time to closure in the small
patches will likely be much longsr than on well drained sites.

Thig association is not considered important deer winter habitat. The open canopy 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 baid eagle nest sites are
uncommon due 1o the low tree heights.

Road and trail construction may require special treatment due to the deep, wet soils. If they
sannot be relocated, trails should consist of boardwalks.

Recreational uses of these sites are limited. Subsistence uses include collection of yellowcedar
and skunk cabbage.
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NOTES:

Bog Laurel
Kalmia polifolia
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MIXED COMNIFER/SKUNK CABBAGE-LADY FERNM S4G
bMixed Conifer/iysichitum americanum-Aihyrium flix-ferming

VEGETATION

A mix of trees characterizes this moderately open plant association. Western and mountain
hemlock are the most common overstory trees. Yellowcedar is an important overstory tres 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 hemlock 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 comferlskunk cabbage-lady fern plant association may be confused with western
hemlock/blueberry/skunk cabbage or hemiock-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 muiti-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 iree 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

. ™ g -~ “".-. 2% %
SINEION 01 _Sefiass BSIANS

g-24

Mean Range
Elevation (ft. [m]) 667 1203] 50-1300 [15-396]
Landform Frequency {%!
Mountainsiopes 88
Alluvial 15
Lowlands 15 i
Siope Class {%) Frequency (%]
0-15 8
16-35 46
36-58 23
56-75 15
76 + 8
Mean Std. Dev.
Slope Mean {%) 23 10
Scil Parent Material Frequency (%}
Compact Till 55
Glacial Marine 11
Colluvium 11 Fg
__Organic Material 23
Soil Depth (cm [in.]) |
Mineral Soil Frequency (%) |
> 50 [20] 100 |
Mean Std. Dev. EE
imp. Layer Depth 61 [24] 311012] il
Organic Layer Depth 31 {12] 13 [6.1] E!
Soil Drainage Frequency (%)} Fl
Very Poorly Drained B4
Poorly 38
__Somewhat Poorly _8




ENVIRONMENTAL CHARACTERISTICS

The mixed conifer/skunk cabbage-lady fern plant association is uncommon. [t occurs from sea
level to mid elevations on benches or on gently sloping mountain, hill, and footslope landforms.
It is alsoc found along the edges of old alluvial fans and floodplains and at the base of
footslopes. 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 succession in this association is needed.

Soils are stable, but on mountainsiopes storm water accumulation can itrigger slides. Slides are
especially common on volcanic ash soils on siopes 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 fiddieheads for food and medicinal purposes.
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SHORE PINE SERIES



Note organic soil



10
SHORE PINE SERIES

Description

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

least 10 oercent cover of trees at least 25 feet
(7.6 m) tall.

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
small, are often quite old (Boughton et al.
192923, Dead tops, bole rot, and other age
indicators are common. Arboreal lichens,
particularly Alectoria species, are sbundant on
Open grown trees.

The twgo associations in this series are
presented in order of increasingly poor
drainage, since soil moisiure may be the
dominant environmental factor affecting
association  distribution. While both
associastions 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 associstions aend to better
characterize the types.

.. . Shore Pine
Blueberry, menziesia, crowberry, and mountain g, .o ~onsorta 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 usuaily shore pine. Fallen snags are the main source of
down woody material; conseguently down wood is usually scarce {due to the open canodyl,
well decayed, and often covered by ground vegetation {Boughton et al. 1982).

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

Little is known about plant succession in this series. Opporiunities (o study succession ara
limited, because stand-level windthrow is uncommon, fire rarely occurs, and few trees have
hean harvested in this zone. Compact till, unfractured bedrock, concave and flat landforms,
voloanic ash, and placic horizons are the primary drainage impeding features. Soils sre typically
deep and organic. Water storage and slow rates of discharge, duse 1o the thick organic soils on
gentie topography, may be important waisrshed factors.

o
Crowb

e

erry type ¥ oy

Figure 15. Generalized Landscape Positions for Shore Pine Associations



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

Distribution

Shore pine forests ocour throughout Southeast Alaska, but are more common on the southem
half of the Tongass National Forest. They are ususlly 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 extremnely wet scils. 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/CROWRERRY . 820
Pinus contoris/Empeirum nigrum

VEGETATION

This 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 commaon. Shore pine, cedar,
spruce, and both hemlock species may ocour in the understory.

Crowberry, blueberry species, and other ericacecus (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 0-1% 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 130-320}

Landform Frequency (%)
Mountainslopes 50
Hilisiopes 17
Lowlands 33

Slope Class (%) Frequency {%)

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

Siope Mean (%) 16 12

Soil Parent Material | Frequency (%) H
Compact Til s8 |
Granite 14 ﬁ
Organic Material 14 ﬁ
Volcanic 14 %

Soil Depth (cm [in.])

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

_ Mean Std. Dav.

imp. Layer Depth 29 [11] 21 18.31

Organic Layer Depth 36 [14] 42 (17}

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

17 |




ENVIRONMENTAL CHARACTERISTICSE

The shore pine/crowberry association is common on gently to moderatsly sloping landforms at
slevations of less than 1500 feet {487 m). This association frequently occurs as a transition
between non-forested peatiands {muskeg! and low productivity forest types {such as mixed
conifer associations).

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

Shore pine sites are classified as wetlands (DeMec et al. 12891, These sites are unproductive
for timber harvest. Near towns, shore ping is harvested for Chrisimas trees. Many of the
harvested trees are more than 100 vears old and often only the tops are taken. Bacause of low
growth rates, replacement of harvested Christmas trees is slow.

Stand level disturbances are rare and none weare observed on the Chatham Arsa. Isolated
disturbancas, 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 lirte
protection from snow. During summer and
fall, many deer seek higher quality forage
in the alpine and subalpine habitats. Deer
oocupying low slevation sites may 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 eagles do not nast in this association.

Soils are generally stable, wet and fairly
deep. These conditions complicate trall
and road construction. Boardwalks are Crowbeny
needed for trails: otherwise, the soil C/PEUUM nighim
guickly turns to a deep, wet muck. Road

constryction usually reguires extensive rock fill and drainage structures, often aliering the
hydrologic regime.

Cranberries are abundant 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 conitoria/Cerex sitchensis

VEGETATION

This open forested wetland is marginally productive for timber. Shore pine achieveas its best
stature in late seral stands in this type; however, western hemlock, mountain hemiock, and
Sitka spruce often have greater canopy cover. Typically, shore pine occurs gs 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 adequately
represent vegetative composition. More sampling is needad.
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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 also
accur.

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
peatiands 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 trifolis {

Fern-leaf Goldthread
Coptis asplenifolia
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11
MOUNTAIN HEMLOCK SERIES

Descrintion

This high elavation, "cold”™ forest type is defined by the dominance or codominance of mountain
hemilock and certain cold-site understory indicators. Sitka spruce is common and may
codominaie on steep, unsiable slopes (zee Sitka spruce-mountain hemioclk/blueberry association
in Chapter 12). Subalpine fir may ocour in 2 few areas, usually on the mainiand.

Biueberry, copperbush, cassiope, and
heather gre the most common shiubs
and deer cabbage, five-leaf brambile, and
bunchberry are the most common forba.
Deer fern s the most common fern.
Sedges may dominate some of the
open, wetter plant associations.
Arboreal lichens, particularly Alectoria
species, are abundant on open grown
{rees.

While soms closed canopy stands with
more than one tree layer may occur,
most often a single canopy laver 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 to
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 presenied in
order of increasing elevation, since
glevation (through its influence on
climate and growing degree days)
appears to be the dominant Mountain Hemlock
environmental factor in the distribution 7SuUge mertensiana
of these associations.

Figure 16 comparss productivity among the types. The lower portion of the mountain hemiock
zone ocours on steeper, well drained mountainslopes and intergrades with the western hemlock
and western hemlock-yellowcedar series and is often only a narrow band. Mountain
hemioci/blueberry stands at lower elevations, in close proximity to the westarn hemlock zone,
may be guite productive.
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Darneter in inches {1 in, = 2.54 orn)

Heighit in fest (1 2. = 0.308 m)

Figure 18. Average Tree Sitructure for Mouniain Hemiock Series

Blusberry Blusberry/dear

cabbage

Copperbush- Casslops
casslops

—&—— Bas. Arga — % Gross Voi.
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The upper portion of the mountain hemlock zone often occurs on gentler slopes in 2 wide
ecotone. This upper portion {most frequently the mountain hemlock/cassiops tyvpe) is park-like
and intergrades with alpine tundra along the upper treeline. The mountain hemlock/cassiope
association is the 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
173,

Wind, avalanches, and mass movement are the primary disturbance processes. Awvalanching
appesrs to 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
ooours and few trezs have been harvested in this zone, opportunities to study succession are
limited. Tree growth is much slower than on warmer, weall drained sites at low slsvations;
tharefora, development of late seral conditions is expecied to take longer. Regeneration is

common 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
surmmer and fall, and most of the brown bear denning occurs within this series. Goats may
use the series heavily during winter when the association occurs in conjunction with oliffs.

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 frout.

interior forest conditions like those found in productive forest tvpes at low glevations do not
appear 1o gocur in this series. Closed canopy mountain hemlock stands occur primarily in
narrow bands often less than BOO feet {152 m) wide. Hence, sdge influences predominats.
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
gcosysiemn sustainability.
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Figure 17. Generslized Landscape Positions for Mountain Hemlock Associstions
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Distribution

The mountain hemiock serles 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 slevation of this series is near 1500 feet (457 m) with a typical elevation range
of 1300 to 1700 fest (396 to 518 m}. Stands have been sampled as high as 2800 feet {762
m} on the mainland and as low as 500 feet {152 m) on Chichagof Isiand.

Aspect and slope iInfluence the lower and upper limits of this zone. For example, the mountain
hemiock zone occurs at lower eievations on stesp northern slopes than on steep. unshaded
southam slopas. Likewise, upper treeline will be higher on steep, but stable, southern siopes
than on northern sigpeas. The mountain hemlock series ocours at lower elevations towards the
interior of islands than along the outside of islands. In upper Tenakee Inlet on Chichagof lsland,
this series ocours at the BOO foot {182 m level on northern slopes. On the eastern side of
Baranof island, the mountsin hemiock zone freqguently occurs simost at ssa 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 a narrow transition zone to western hemiock associations

on warmer sites. Yellowcedar may ocour; 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 Associations

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

Late Seral Stand Structurse
Stand height is usually less 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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Er.andfcrm and Soils Summary

Mean Range
Elevation (ft. Im]) 1483 {452] 700-2850 [213-869]
Landform Frequency (%)
Mountainslopes 87
Alpine 13
Siope Class (%) Frequency (%)
16-38 7 |
36-55 33 |
56-75 22 |
76 + 38
Mean Std. Dev.
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 12.4] |
Soil Drainage Frequency (%) gi
Very Poorly Drained 3 ii
Poorly 5
Somewhat Poorly 19 II
Moderately Well 35 |
a8 |

11-8




ERVIRONMENTAL CHARACTERISTICS

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

Solls are moderately deep and drainage is variable. Bedrock weathered in place lresiduum) and
shallow colluvium are the most comnmon parent materiais.

RMANAGEMENT WPLICATIONS
Productivity is limited by short growing seasons.

Windthrow of individua! or small groups of trees is commeon. Although soils are stable,
foliowing severe storms these sisep sites are subject to failure (Swanston 1967). Slides are
especially cormmon on volcanic ash soils on slopss greater than 35 percent on Kruzof lsland and
in the Sitka area.

Few sites are available 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
hemiock 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 wera found that had 2 dense stock of mountain hemlock and spruce but litle undearstory
vegetation. On this association, canopy closure is likely to take longer than on associations in
warmer areas. Further plant succession work i3 nesded.

Snow accumulation restricts deer use in winter. Summer and fall use of forbs by deer mav be
extensive. Deer may also use blueberry. The association does 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 siopes
and unstable soils.

Recreational and subsistence use of these sites is limited.
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MOUNTAIN HEMLOCK/BLUEBERRY/DEER CARBAGE BLD
Vsuga mertensians! Vaccinium spp./Fauria crista-galli

VEGETATION

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

Bilueberry dominates the understory. Mouniain hemlock regeneration is common. Deer
cabbage, fern-leaf goldihread, heart-leaved twayblade, five-leaf bramble, and false hellebore are
cornmon forbs. Deer fern is the most frequently ocourring fern, but only was found in 75
percent of the stands.



Cover of Common Plants (%)

_Species . Mean Cover Range Constancy
Mountain Hemlock 35 15-63 100

_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 hemlock/copperbush-cassiope and mountain hemlock/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 laver 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. [em]) 18 [46] 5.1113] 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 ]]
Eievation (ft. Im])} 1602 [488] 1050-2360 [320-7189] H
Landform Frequency (%) “
Alpine 13 !5
Mountainsiopes 73 !i
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 Frequency (%) H
Compact Till 13 ﬁ
Residuum 38 iE
Colluvium 12
Organic Material 13 %
Metavolcanic 12
Soil Depth {cm [in.]) QE
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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ENVIRONMENTAL CHARACTERISTICS

The mountain hemiock/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. Soils may be unstable on the steeper slopes.

MANAGEMENT IMPLICATIONS

These sites are not used for timber harvest due 1o their low productivity and the difficulty of
accessing them at high elevation. 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 Road near Sitka indicate tree regeneration is sbundant but slow growing and
subject to deformation from snow. Both mountasin hemlock and spruce regeneration is
COMIMOoN.

During summer and fall, these sites provide excellent deer and mountsin goat cover, especiaily
during storms. Near upper tresling, succulent forbs are not ag abundant as in more open sites;
hence summer habitat quality 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 well suited 1o trail construction. Road construction is limited by steep siopes
and unsizble soils.

When access is available, these sites sre popular with recreationisis and provide tasty but .
scarce blueberrias for picking.

Deer Cabbage
Fauria crista-galli




MOUNTAIN HEMLOCK/COPPERBUSH/CASSIOPE 528
Tsuge mertensiena/Cladothamnus pyrolasfiorus/Cassiops spp.

VEGETATION

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

Copperbush, dwarf blueberry, and starry and Merten’s cassiope dominate the shrub layer.
Menziesia and mountain heather are common. Mountain hemlock and vellowcedar 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
COMMon.
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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 4] 1-38 100
el — 10 L5} 100 e

Similar Agsociations :
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. g

Late Seral Stand Structure t

Mountain hemlock and yellowcedar trees are typically 50 to 60 feet (15 to 18 mj} in height.
Trees occupy a small portion of the stand and usually occur 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 2.310.71 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 10




Landform and Soils Summary

11-16

Mesan Range T
Elevation (ft. m]) 1575 [480] 1200-2180 [366-664] |
Landform Frequency (%) i!
Mountainslopes 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 |
Colluvium 44 Eé
Granite 11 !i
Volcanic/Metavolcanic 23 §§
Soil Depth (cm [in.J} I
Mineral Soil Freguency (%) Ei
> 50 [20] 72 I
< 50 [20] 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 Well 36 !I
ET
Common Soil Series: Peril, Isidg tey . i Forss. and Verstovia



ENVIRONBMENTAL CHARACTERISTICS

The mountain hemiock/copperbush-cassione association is commaon at high elevations on upper
mountainsiope positions on moderate 10 steep slopss. it may also oocur at lower elevations
where there are cold air drainages or frost pockats. Soil drainage is highly variable depending
on microsite conditions. Soils are generally shallow and colluvium is the most common parent
material. Cold temperaturas, snow, and weat soils limit tres establishment.

MANAGEMENT IVIPLICATIORS

These sites have short trees and an open canepy. Limitations to tree productivity are dus to
cold temperatures, short growing seasons, snow impacts, and shallow soils. Windthrow
notential is low due 10 the open canopy and short trees. Soiis very widely and may be unstable
on steeper slopes. These sites store snow into early summer. Since they occupy a transition
zong betwesn alpine and closed forest, they contribute greatly o landscape diversity.

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

These sites provide excellent summer and fall deer, mountain gost, 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 dseer huniing may be
available before fall frosts.

Copperbush Mountain Heather
Cladothamnus pyroleefiorus Phyllodoce glandulifiora
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MOUNTAIM HEMLOCK/CASSIOPE 830
Tsuga mertensisna/Cassiops 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 hemlock associations (37 species), with fern-leaf goldthread, deer cabbage, and
five-leaf bramble most commaon. 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 hemlock/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 genera! 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. [m]) 1627 [496] 880-2400 [268-732]

Landform Frequency (%) i!
Alpine 14 %i
Mountainsiopes 71 Ei
Siope Class {%) Frequency (%) gg
16-35 14 I
36-55 48 !
56-75 29 |
76 + 10 !
Mean Std. Dev. !!
Slope Mean (%) 26 17 |
Soil Parent Material Ereguency (%) H
Compact Till 7 H
Residuum 36 BE
Colluvium 14 |
Organic Material 36 EE
Granite 7 EE
Soil Depth {em [in.]} EE
Mineral Soil Frequency (%) Eg
> 50 [20] 62 |
< 50 [20] 38 |
Mean Std. Dev. !!
Imp. Layer Depth 39 [15] 32 [13] |
Organic Layer Depth 23 [9.1] 26 [10} |
Soil Drainage Frequency (%) !l

Very Poorly Drained 14
Poorly 19 “

Somewhat Poorly 24
Moderately Well 24 “

i Well
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ENVIRONMENTAL CHARACTERISTICS

The mountain hemiock/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 shaliow.
Organic materials and residuum are the most common parent materigls. Cold temperatures,
snow impacts, and wet soils limit tree establishment.

MANMNAGEMENT IMPLICATIONS

These sites have short trees and an open canopy. Limitations to tree productivity are due to
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 coniribute greatly to landscape
diversity.

Little sucession information is available. Mountain hemlaock 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 disturbance. Canopy closure would not
oceur 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 accurmnulation restricts deer use in winter. Brown bear may find suitable
denning sites in this type.

Trail construction provides access to these popular 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 48 m), and diameters from 20 to 40
inches {51 to 102 cm). Tall shrub cover
may be extensive. Forbs and ferns are
abundant in most of the spruce
associations.

Sitka 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
gcause 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 Spodosols {(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 aider type.

The least disturbed {15 percent of soil pits had no deveiopment) is the spruce/blueberry
association. The associations are presented in order of decreasing soil disturbance because that
appears toc 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
hemlock/blueberry) are described last.

Soil drainage appears to be a secondary factor influencing vegetation composition on alluvial
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 usually 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 ecotones 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 floodplains
and lower terraces (IRl Handbook 1990). 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”™) occur.
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 ll, 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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Down woody material can be abundant and large. Most of the regeneration of hemiock and
spruce oocurs on logs (Schrader 1992). These sites provide nutrients and protection from
flooding. Also, seedlings on these sites avoid competition with mosses on the forest floor
{Harmon 1986; Harmon and Frankiin 1989). Maintaining adequate levels of down wood 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 tall 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 sireams (class | streams).
Maintenance of these world-class salmon fisheries is dependent on protection of aguatic habitat
and water quality. Down wood 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 to create pools, protected water, and habitat for resident and anadromous
fish. See Channel Type User Guide {Paustian et al. 19382) 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
animalg, 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
and other species. n some areas, brown bears may impact understory composition by foraging
and dispersing seeds, such as those of devil's club and salmonberry.

Sitha 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
soruce sites. Subsequently, alder became established and persisis in many of these sites. On
Baranof and southern Chichagof lslands, mostly red alder 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 1o be less destructive 1o the soils than t7actor logging. However, cabie logging disturbs
flat portions of sites when logs are not fully suspended. Alder will establish immediately on
thase areas exposed to mineral soll when there is an alder seed source nearby.

Schrader {1992} evaluated conifer regeneration after clearcutting on alluvial spruce sites and
found that seedling density was highly variable. Most regeneration occurred on well-decayed
fogs, and Schrader concluded that availability of such microsites influences regenaration
success. Alse, salmonberry was found to hinder spruce regeneration on the forest floor.
Schrader identified eight sarly seral vegetation types ocowrring along moisture and disturbance
gradients in the alluvial sites.

nrnediste planting of spruce after clearcut harvest may be sffective on some sites 1o establish
treas befors shrubs and alder take over. M natural regeneration is desired, slash should be
removed from the best tree-growing microsites (Schrader 1992). Piling of slash on salmonberry
or gepressed areas ig recommended. On older cut areas dominated by red zlider, selective
thinning of alder may enhance growth of established conifers. Complete removal of alider is not
recommended as & method 1o accelerate sucosssion since alder provides an important soil
fertility function through nitrogen fixation.

Bacause riparian spruce forests are vaiued for habitat, in recent years buffer strips of various
sizes have been esiablished between timber harvest units and anadromous fish sireams. 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 effectivenass of some buffers
is Gimited since partial or complete biowdown may ocour {Concannon and DeMeo 1983). Wind
direction, soil type, slope, and other environmenial factors appear to affect the longevity of
treas in buffer strips. Landscape analysis of wind petierns and other ecosystem 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 all fish bearing streams
and lakes, as weall as on permanently flowing non-fish bearing streams, until research can
demonstrate the need for a different size {or noj buffer. (Ponds, wetlands, intermitient streams,
and landslide areas are o receive smaller buffer areas). This PACFISH project is slated o ocour
on public lands in parts of Washingion, Oregon, Idaho, and California (USDA FS 1883). Alasks
was originally included, but Alaskan Senator Ted Sievens negotiated a different 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 1993}, which are likely to occur in the above states as well as in Alaska.

The PACFISH 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 voles (Microtus longicaudus) caused complete plantation failures of spruce seedlings
on spruce plant associations on Chichagof Island (Russell, unpubl. memo 1988}, This mortality
appears to only ocour during localized vole population peaks. Planting should therefore not be
attempted during peak vole densities. Tra