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PREFACE

This volume of the Characterization Atlas contains descriptions of biological
zones that occur in the study area and of the habitats within those zones.
Delineation of zones is based on dominant vegetation (surface cover) and land
form for inland areas; on topography and tidal range for coastal areas; on
substrate and light penetration in the ocean; and on intensity, quality, and
frequency of land use in areas of human activity and habitation. This classi-
fication is compared with other systems.

This volume supplements the Conceptual Model by providing extensive modeling
at the habitat and zone level. Taken with the Regional Synopsis, it provides
a Characterization Atlas of the region; with the Watershed Unit Descriptions,
it gives a Characterization Atlas at the watershed unit level.

Model development is described in detail in Volumes 1 and 2. Since the Final
Draft Conceptual Model (14 April 1978), all ecosystem models have been reviewed,
revised, and redrawn to one generic format. Models were prepared for additional
habitats and all models were reviewed again in-house and by outside consultants.
At least a few more iterations are needed to further standardize the format and
the interrelation between habitats. This should be done at a later date, however,
after the models have been used and critiqued by a wider audience.

Ecosystem habitat models are generally very similar from zone to zone. Thirty
ecosystem models have been prepared, covering all the major basic habitats.
These are applicable to most of the critical habitats within the study area
(as indicated in Table 2-1) and can be readily extrapolated to others.

Community Composition lists are provided for eighteen habitats. The Annotated
Species List (ASL, see Volume 5) from which they were extracted is an innovation
with this project and was not completed in time to prepare a list for each
habitat. As a consequence the Food Web Models are representative only and

were not checked against the community compositions.

The approach in this volume is to sketch each zone and habitat and briefly
outline its characteristic features, then to elaborate with a series of models.
Salient features may thus be summarized in a few pages of words, pictures, and
diagrams. As far as we know, the final synthesis of this approach to ecological
characterization is unique to this project.

Questions or requests for this publication should be addressed to:

Information Transfer Specialist
National Coastal Ecosystems
U.S. Fish and Wildlife Service
NASA-Slidell Computer Complex
1010 Gause Blvd.

Slidell, Louisiana 70458

This report should be cited:

Proctor, C. M., et al. 1980. an ecological characterization of the
Pacific Northwest coastal region. 5 vol. U.S. Fish and Wildlife Service,
Biological Services Program. FWS/0BS-79/11 through 79/15.
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i. Introduction and Objectives of the Study

The Ecological Characterization of the Pacific Northwest Coastal Region is one of four similar
projects of the Fish and Wildlife Service to characterize key coastal areas of the United States
in order to provide the means of assessing and minimizing impacts of human activities in impor-
tant fish and wildlife habitats.

When decisions must be made in land use planning and resource development matters, administrators
and planners need an integrated overview of the ecosystems in the locale which may be affected,
including the influences of man's activities. This overview must identify the important com-
ponents of the ecosystem, the interrelationships of these components, how the ecosystem func-
tions and changes, both seasonally and over the long term, and information that is missing. The
scientist also needs to know the status of present ecological knowledge in the area.

The ecological characterization is intended to serve the needs of both these groups: to aid
decision-makers by supplying an integrated body of information in such form as to implement
impact assessment and analyses, and to make research needs apparent to complete the data base.

The ecological characterization compiles and integrates currently available information concerning
ecosystems of the study area, but does not claim to include all the data needed for detailed
assessments of impacts. The characterization should enable decision-makers to ask the right
questions.

The specific objectives of the Study, as stated in the Request for Proposal, are:

1. To obtain and synthesize available environmental data which identify and describe
important resources, ecological processes, and their interrelationships within
the study area and to provide an analysis of their functional relationships.

2. To identify additional information that may be required to more completely
characterize the study area and recommend special studies to fulfill this need.

3. To present information obtained in the form of detailed reports, graphic
fllustrations, and descriptive models.

ii. The Study Area

The Pacific Northwest Coastal Region (Figure 1) extends from Cape Mendocino, California, on the
south to Cape Flattery, Washington, on the north - a distance of about 900 kilometers (560
statute miles) - and encompasses the area between the crest of the coastal range and the 200
meter (600 foot) depth contour on the continental shelf - an average width of about 80 kilometers
(50 miles). This expanse coincides with the Columbia Province of Cowardin et al. (1977). In
Terrell's (1977) hierarchical regional classification: at Level 1, the study area is H. Northwest
Pacific, except for H.3. Puget Sound; at Level Il, it is H.1. Pacific Northwest plus H.2. Columbia
River E: Estuary to the tip of Puget Island.

This long, narrow coastal strip slopes steeply from east to west. The characteristics of plant
and animal communities in the study area change rapidly with elevation change. Although the area
extends over 8 degress of latitude, variations in life forms usually associated with latitudinal
effects on climate are minimized by the moderating influence of the Northeast Pacific Ocean. Gen-
eral divisions of the coastal region are shown by topography, land form, and human influence in
Figure 2.

Aside from elevation, the most profound effects on the zonation of life forms along the Pacific
Northwest Coast are produced by the prevailing winds (as influenced by mountain masses) and the
extent and configuration of the watersheds. To provide ecologically coherent subunits for the
study, watersheds have been grouped along the general boundaries used in the Pacific Northwest
River Basin Water Resources Study (PNRBC, 1970, Vol. 2) into nine watershed units having generally
similar physiographic and hydrologic features (as shown in Figure 1).

Habitat
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PACIFIC NORTHWEST
COASTAL REG/ON

WATERSHED UNITS

! Olympic Rainforest

2 Willapa -
Grays Harbor

3 Columbia Estuary

4 Oregon North Coast

5 Oregon Mid Coast

6 Lower Umpgua
and Lower Rogue

7 Coos - Coquille

8 Oregon - California
Border

9 Redwood Coast

/0 Continental Shelf

FIGURE 1. LOCATION OF THE STUDY AREA AND ITS DIVISIONS. Note that "‘Unit
#10'" - the continental shelf - is not a Watershed Unit as such, but is a
distinct portion of the study area and is numbered to facilitate biblio-
graphic and other reference to oceanic data.
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FIGURE 2. GENERAL DIVISIONS OF A COASTAL WATERSHED. Topography, land

forms, and human Influences are used as criteria for dividing a region

into gross areas of similarity, within which biological zones and their
component habitats are delineated. (See Table 1.)

iii. Approach to the Study and Organization of Documents

To organize the collection, synthesis, and presentation of the data to be used for the ecological
characterization of the study area, a Conceptual Model of the Pacific Northwest Coastal ecosystems
was developed. The Model was tested in the Pilot Study (Test Characterization of Coos-Coquille
Watershed Unit 7) and was then extensively revised and reorganized. It now forms a comprehensive
framework on which this Characterization Atlas is based.

The organization of documents for this study is illustrated in Figure 3. The Conceptual Model is
Volume 1 of the Ecological Characterization of the Pacific Northwest Coastal Region. It is
followed by Volume 2, Characterization Atlas - Regional Synopsis, which comprehends the entire
study area and, using the same outline and the models of Volume 1, includes information which is
characteristic of the region as a whole and is not specific to the Watershed Units. The Regional
Synopsis also includes detailed descriptions of species which are important to the Pacific North-
west for economic, ecological, and esthetic reasons. The modeling is continued and expanded here,
in Volume 3, Characterization Atlas - Zone and Habitat Descriptions, which includes food web,
community composition, succession, and ecosystem models for habitats in the biological zones of
the region. This volume Is organized around description pages for the biological zones, which
are listed in Table 1, and for the habitats within these zones. Models are inserted after the
appropriate description pages which appear in Part 2. The classification system and modeling are
discussed in Part 1.

In Volume 4, Characterization Atlas - Watershed Unit Descriptions, specific data and/or references
are given for each of the Watershed Units. This information is organized and presented primarily
in the form of a summary and references, corresponding to sections of Volumes 1 and 2, rather
than as an expanded independent document for each unit. Volume 5, Data Source Appendix, contains
the Data Gap Report and an explanation of the Annotated Bibliography and Species Lists, computer
tapes, programs, and print-outs of which will be on file with Region 1, USFWS.

The same general chapter outline is used for the Model, the Regional Synopsis, and each of the
Watershed Unit Descriptions in the Characterization Atlas. Thus Section 2.2.3 is Seismicity and
Faults in each of these documents, ranging from a general description of the subject to a Pacific
Northwest overview to a presentation of site-specific references.
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Figure 3 presents a general view of this five volume organization. An expanded discussion can be
found in the Introduction of Volume 1 and in the brief Users' Guide in the next section.

TABLE 1. BIOLOGICAL ZONATION IN THE PACIFIC NORTHWEST COASTAL REGION. The areas of Figure 2
are divided into a number of distinct biological zones. Habitats within these zones are the
basic ecosystems discussed in this study.

1.0 INLAND 2.0 COASTAL 3.0 OCEANIC SHELF 4.0 HUMAN ACTIVITY ZONES
ZONES ZONES ZONES
3.1 Pelagic Oceanic 4.1 Inland
1.1 _Alpine 2.1 Estuaries Zones 4.1.1 Rural and Hamlet
Highlands 2.1.1 Subtidal 3.1.1 Euphotic Zone
1.1.1 Arctic Estuarine Pelagic .
Alpine Zone Zone Zone hoa.2 :;Llig:naggne
1.1.2 True Fir 2.1.2 Intertidal 3.1.2 Disphotic
Zone Estuarine Pelagic h.1.3 Light Urban Zone
Zone Zone 4.1.4 Dense Urban Zone
.2 B hic 0 i
1.2 Elos;:sdand 2.1.3 Above Tide 3 ot 1C SC8AE  4.1.5 Buffer and
owlands Estuarine —_— Connector Zone
1.2.1 Western Wetland Zone 3.2.1 Non-vegetated
Hemlock Benthic Zone 4.2 Coastal
Zone 2.2 gﬁz::es and 3.2.2 Vegetated 4.2.1 Rural and Hamlet
1.2.2 Redwood —_— Benthic Zone Zone
Zone 2.2.1 geach Surf 4.2.2 Village and
o .2,
1.2.3 Mixed ne Suburban Zone
Evergreen 2.2.2 Above Tide
Zone Beach and 4.2.3 Light Urban Zone

1.2.4 Sitka Dune Zone 4.2.4 Dense Urban Zone

Spruce 2.3 Headlands and 4,2.5 Buffer and
Zone Connector Zone
Rocky Islands
2.3.1 Rocky
Surf
Zone

2.3.2 Above Tide
Rocky

Shore
Zone

iv. Access to Characterization Information - A Briet Users' Guide

The foregoing discussion, figures, and tables present an introduction to the study area and the
general structure of the Ecological Characterization. Organization of the reports is shown in
Figure 3. More information on the study organization can be found in the Introduction to the
Conceptual Model (Vol. I). The following paragraphs should help the user to find specific
information within five volumes of this study.

Volume 1 - the Conceptual Model - should be read, or at least scanned, in its entirety before the
other four volumes are used. For many readers, the information presented in Volume 1 will be
familiar, but a basic understanding of the outline, modeling approach and development, biological
zonation, etc. used in this study is crucial to the usefulness of the other volumes. A user
familiar with the contents and approaches of the Model will find easy- access to the Characteri-
zation data in the other volumes. It should be noted that the outline of Volume 1 is followed

in Volumes 2 and 4 for easy access to subjects, as described below.

Jolumes 2, 3, and 4 - the Characterization Atlas - can be a
an overall treatment of the Pacific Northwest Coastal Regio
the common outline.

pproached generally (in sequence).for
n, or selectively by subject following

xii Habitat
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VOLUME ONE

CONCEPTUAL MODEL

(General Ecosystem Modeling)

VOLUME TwO

CHARACTERIZATION ATLAS —
REGIONAL SYNOPSIS

(Pacific Northwest Coastal
Region Overview)

VOLUME THREE

CHARACTERIZATION ATLAS —
ZONE & HABITAT
DESCRIPTIONS

(Models ond Descriptions)

VOLUME FOUR

CHARACTERIZATION ATLAS —
WATERSHED UNIT
DESCRIPTIONS

(Site Specific Dato

DATA SOURCE APPENDIX

., (Data Topes and Printouts)
FIGURE 3. ORGANIZATION OF THE ECOLOGICAL CHARACTERIZATION OF THE PACIFIC

NORTHMWEST COASTAL REGION. See the Introduction and User's Guide of
Volume 1 for more Information.
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A brief overview and summary of significant facts about the study area is found in Chapter 1 of
Volume 2, and about the Watershed Units in Chapter 1 of each Unit of Volume 4. Specific topics

can be followed from general discussion and models (Volume 1) to regional characteristics (Volume 2)
to general habitat descriptions (Volume 3) to watershed-specific references (Volume 4). Soils,
for example, can be traced in this way by turning to Section 2.2.5 of Volumes 1 and 2 and each
unit of Volume 4. In addition, soils that are characteristic of each biological zone are discussed
briefly on the zone description pages in Volume 3.

The Zone and Habitat Descriptions in Volume 3 contain models for the region including food web,
community composition, succession, and ecosystem models for various biological zones and
habitats.

The computer tape, programs, and print-outs of the Annotated Bibliography and Species Lists, on
file at Region 1, USFWS in Portland, Oregon, can be used for machine or manual searching.
Separate Lists of References were prepared for each volume; lists for the individual Watershed
Units in Volume L are annotated. Community composition lists and food webs in Volume 3 were
generated from the Annotated Species List.

Once the reader is familiar with the documents, it should be a fairly easy task to find specific
data and to use the models to determine significant functional information. Specific approaches
to this information include access by habitat, area, man's activity (potential impacts) species,
and subject as outlined below:

(1) Access by habitat. First determine the broad category - inland, coastal, oceanic, or human
activity - of the type of area of concern, and then its location in the first level of breakdown
within this category - slopes and lowlands, estuarine, coastal human activities, etc. - as
illustrated in Figure 2 and as listed in Table 1, Biological Zonation. Next, determine the
biological zone in which the area is found by reading the zone description pages in Volume 3, and
finally determine the habitat type within the appropriate zone by the same process, using the
habitat description pages of Volume 3.

Models and data on the selected habitat type are presented in Volume 3 for the region and in
Volume 4 for watershed-specific addenda to the regional information. Key example habitats from
the various zones are discussed in further detail in Chapter 3 of Volume 2, especially in terms
of the major processes and general characterizing data typical for that zone and habitat in the
study region. These habitat models are keyed back to pertinent physical-chemical and socio-
economic models wherever appropriate.

If the habitat name is known in another classification system, it can be located with the aid of
the comparison tables in Section 1.4 of Chapter 1 in this volume. The zone description pages from
Part 2 of this volume are reproduced here with, facing each page, a table which lists the habitats
that have been identified for the zone(s) and the corresponding habitats in other, major classifi-
cation systems.

(2) Access by area. Determine the point or area of concern in the Pacific Northwest coastal
region, first by the study area key (Figure 1) in order to determine the Watershed Unit, then in
the base map (Figure 1-1) of the appropriate Watershed Unit in Volume 4. (Oceanic data which is
not limited to any single Watershed Unit is presented in Volume 2 and the Oceanic zones and
habitats in Volume 3.)

Once the location of the area of concern is established, data for that location can be found in
the appropriate Watershed Unit description in Volume 4 and, by referral from that volume, in the
regional descriptions in Volume 2. Zone maps are found in each Watershed Unit description. From
these and the process described above under ‘''access by habitat,' the zone and habitat of the area
can be determined and these models and descriptions followed in Volumes 2, 3, and 4 as described
above.

Bibliographic references pertaining to a point (e.g. Coos Bay), a Watershed Unit, or a state

can be obtained easily by a computer search of the Annotated Bibliography's descriptor field. A
printout of the Annotated Bibliography, with an Index by Key Words, is available at Region 1,
USFWS in Portland, Oregon, (as Exhibits to Volume 5), making manual searching possible.

(3) Access by man's activities. Several approaches can be made to gain access to the complex
interactions of human activities in the study area. The general socioeconomic models of Chapter
4 describe the structure and functions of economic and social/cultural factors in the industries
and other major activities of man in the area. The user wishing to assess the potential impacts
of a particular action on the natural environment should begin by studying the appropriate
activity model and related discussion in Volumes 1, 2, and 4 for an understanding of the complex
factors involved in this activity and its component activities (as well as for an understanding
of the potential impacts of an action on purely socioeconomic parameters such as population,
income, etc.).

xiv Habitat



The zone and habitat of concern should next be identified and the appropriate ecosystem model
closely reviewed for the significant human activities involved in that particular ecosystem or
in influencing the inputs, outputs, or internal processes of that system. Human activities
acting as secondary regulating factors in these models should be noted as well as the major acti-
vities identified by processes and the human activity symbol ([C)). The ecosystem model, in
addition to identifying the diverse components and interconnecting processes involved in the
system, serves to direct the user to the number of component models elaborated in other parts of
the study. For example, the internal biological interactions in the community are addressed in
the food web and community composition models for each habitat; the gains and losses of habitat
are addressed in the succession models; the input and output of sediment is addressed in the
appropriate sediment transport model.

Human actions that affect or influence any of the processes in these models should be addressed
in a study of potential interactions and impacts on the system in question. The interactions
identified by the use of these models also serve as feedback loops to the natural resource or
related components of the socioeconomic models. It should be noted that the models in this

study are aids to formulating the right questions, and as such do not pretend to be all-inclusive
formulations of answers.

(4) Access by species. The Annotated Species List (ASL) is the key to approaching a particular
species or group of species in this study. Computer search and sort capabilities allow an almost
unlimited number of 2pproaches, permutations, and combinations from the basic data entered in the
ASL, as described in Section 3.3 of the Model (Volume 1) and in Part 2 of Volume 5. A printout

of the ASL is on file at Region 1, USFWS, Portland, Oregon and can be searched manually. Community
composition lists for several habitats were generated from the ASL and are in Part 2.

Approximately 30 plant and animal species of particular importance in the study area are de-
scribed in detail in the Species of Concern accounts in Part 2 of Volume 2, following the popula-
tion model format presented in Section 3.4 of the Model (Volume 1). These are cross-referenced
in each community composition list in Volume 3. Additional general descriptions of commercial,
recreational, and endangered species are located in Section 3.4 of Volume 2.

(5) Access by subject. As described earlier, Volumes 1, 2, and 4 share a common outline in

Part 1 (Chapters 1 through 4). Any subject of interest (e.g. estuarine sediment transport) can
be followed from general descriptions and model (Volume 1) to Pacific Northwest regional charac-
terization (Volume 2) to site-specific data (Volume 4) by turning to the same section number (for)
estuarine sediment transport, Section 2.6.3) in each volume. Zone and habitat descriptions and
models in Volumes 3 and 4 have identical page numbering for quick cross-referencing between
volumes.

The descriptor field in the Annotated Bibliography has hundreds of key words for rapid machine
searching and sorting of references. Any combinations (''ands' or '‘ors') of these key words can
be searched by computer and pertinent references obtained. The same can be done manually, using
the Index by Key Words of the print-out (available at Region 1, USFWS) to find those references
having the desired combinations of descriptors.

v. Numbering of the Description and Model Pages

Numbering of pages in the introductory section and in Parts 1 and 3 follow the same plan as used
in Volumes 1 and 2. The introductory pages are given small Roman numerals, the pages in the text
of Part 1 have two numbers separated by a dash, and the pages of Reference Data, Part 3, are
given a combination letter and number. The first number of the text pages is the chapter number,
the number following the dash is for the page within that chapter. Page number 1-14 thus means
the 14th page of Chapter 1. Reference Data pages are GS-1, GT-14, R-6, and such; these stand
for, respectively: Glossary of Symbols, page 1; Glossary of Terms, page 14; and References,

page 6. Other page numbers in this part are similarly derived.

A zone or habitat description page is given a number which is the same as the number of the zone
or habitat as listed in the preceeding tables but with a dash and the number | added. For
example: the description of the Mixed Evergreen Zone (1.2.3) is on page 1.2.3-1; the Riparian
Habitat (D) within that zone is described on page 1.2.3 D-1.

Community Composition and other models, as listed in the Habitat Models Matrix (Table 2-1), will
follow the appropriate zone or habitat description page in the same order as the column headings
in the Matrix. The model pages will be numbered in sequence, after the description page, e.g.,
the Food Web Model for the 01d Growth Habitat in the Western Hemlock Zone would be on page 1.2.1 K-2
and the Community Composition list would start on page 1.2.1 K-3. Should the Food Web Model be
omitted (which is the case for habitat 1.2.3 D at this time) the Community Composition list will
start on page 1.2.3 D-2. Should the Food Web be added at a later time, it becomes page 1.2.3 D-2
and the Community Composition list, and any other pages for that habitat, are renumbered in se-
quence.

Habjtat XV



ECOLOGICAL CHARACTERIZATION
OF THE
PACIFIC NORTHWEST COASTAL REGION

VOLUME THREE
CHARACTERIZATION ATLAS
ZONE AND HABITAT DESCRIPTIONS

Part One

CLASSIFICATION AND MODELING

Chapters Pages
1. Ecosystem Classification.....cvveeeeeieeeaecnnnconancnnss 1-1 to 1-29

2. Modeling within the Environment..... Cerenes Ceeeees veeess 2-1 to 2-9
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Chapter One — ECOSYSTEM CLASSIFICATION

Sections Page
1.1 APPROACHES TO CLASSIFICATION............ tesesesenan Cecectcsnanas 1-1
1.1.1 Terrestrial Classification........ Ceeteceeteatetsnans A
1.1.2 Aquatic Environments....... cecessians Cetecetereeaaeaans A B3 |
1.1.3 Zones of Human Activity.....cevuvvvevnnnnnnn Ceetesiesieaes 1-1
1.1.4 The Present System........ceueuueunnn Ceerecaaananan R £ Y]
1.2 ZONE AND HABITAT SELECTION....... Ceeecesescenns Ceecensescsnsssan 1-2
1.2.1 A Hierarchial System.....cccvvevverenannn Cetietsctaeaaaen 1-2
1.2.2 Classifying the Influences of Man ............ Cetescsenaan 1-2
1.2.3 Human Activity ZonesS......eveeevecnnnsoncncannans ceeeens e 12
1.2.4 Man's Activities in Other ZONES.....coceeeeeenneenecennens 1-4
1.3 ZONE AND HABITAT DESCRIPTION....... eeecsccsecanans Ceescnseanens 1-4
1.4 COMPARISON WITH OTHER CLASSIFICATION SYSTEMS....evvineinenennenn 1-4

1.1 APPROACHES TO CLASSIFICATION

1.1.1 Terrestrial Classification. One of the first efforts to classify the landscape in the
United States was by Merriam, who proposed a life zone system essentially based on trans-
continental temperature (1894) bands. It was found, however, that major groups of plants and ani-
mals did not correlate well in zones at the lower elevation and latitude. The Biome Theory for
the distribution of plants and animals was proposed a half century later by Clements and Shelford
(1939). A biome was defined as a major biotic community characterized by specific dominant

plants and influent animals.

More recently the concept of Biotic Province (Udvardy, 1963) has been used. It is similar to the
biome concept but separates the landscape into smaller units. Society for American Foresters
(1954) published a list of forest associations which the forestry industry has used extensively.
Franklin and Dyrness (1973), in a comprehensive literature review, established a set of major
vegetation zones and subcommunities for Oregon and Washington. Garcia (1974) and Maser et al.
(1977) have correlated some of these zones and communities with their associated fauna.

The U.S. Army Corps of Engineers (1975F), using Merriam's life zones, identified a set of habitats
approximating those published by Wahl and Paulson (1971) for the State of Washington. In Cali-
fornia, Munz and Keck (1959) have also established major zones, while more recently Cheatham

and Haller (1976) have described habitats for the purpose of designating Natural Land and Water
Reserve Areas for California. Hall (1977) has established an ''ecoclass' system for classification
of ecosystems in the Pacific Northwest for the U.S. Forest Service which includes estuarine,
riverine, lake, dune, shrubland, and forestland types.

1.1.2 Aquatic Environments. All of the above classification systems are land-oriented. As our
study area includes aquatic (both marine and freshwater) environments as well as terrestrial, it
was necessary to include aquatic habitats too. Cowardin et al. (1977) established a national
wetland classification system for the U.S. Fish and Wildlife Service which included biological
zonation and habitat identification. Ricketts and Calvin (1968) developed and cross-referenced
zonation for coastal intertidal areas. Sverdrup et al. (1942) described zonation for marine
systems. Likewise, Hedgpeth (1966A) and Thorson (1971) have published marine and estuarine
oriented classification systems, as has Beak Consultants (1975). Byrne and Panshin (1968)
classified shelf sediments and their community associations.

1.1.3 Zones of Human Activity. Human activity zones have usually been dealt with in terms of
economics, legal, and political factors and generally fall within the scope of land use classifi-
cation, resource exploitation, and land use planning (Clawson and Stewart, 1965; J. R. Anderson

et al., 1976). lan McHarg (1969) advocates ''Design with Nature' and treats the interaction of man
and nature from the standpoint of achieving a balance with the environment. The classification of
human activity zones in the present study is not based on land use per se, but on the habitats for
plants and animals that result from man's presence and activities. Some of the effects of man's
activities are discussed in Chapter 4 (Volume 1); see especially Section 4.8.4.
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1.1.4 The Present Syscem. The classiflcation system that was adopted for this study is intro-
duced in Chapter 1 of the Conceptual Model. Topographic areas (e.g., Alpine Highlands, Slope

and Lowlands, shown in Figure 2 of the Introduction of this volume p. xi ) are divided into
biological zones e.g., Arctic Alpine, Western Hemlock, listed in Table 1 (p. xil) which are fur-
ther broken down into their component habitats (e.g., Lacustrine, Riparian, 0ld Growth). The
characteristics of freshwater habitats are closely dependent on the zone in which they occur.
They are, therefore, included in the Inland Zones and the Dune Zone, rather than being treated as
a separate Freshwater zone. The same is true of agricultural areas as habitats.

Beach and dune areas are included with estuaries in the Coastal Zone, where the ocean is a domi-
nant influence. Oceanic zones, here limited to the continental shelf, are another major category.
The final grouping in the present system is the Human Activity Zones and the habitats that result.

The zones and habitats that are defined here are fairly distinct assemblages of organisms,
environmental conditions, and ecological processes. They are proved useful in ecological
characterization and have been modified somewhat as a result of use during the Test Characteriza-
tion which was submitted to the Fish and Wildlife Service on November 23, 1977. They also provide
a logical framework to define the occurrence and range of organisms in the computerized Annotated
Species List. This list is introduced and discussed in Section 3.3 of the Conceptual Model (Vol.
1) and Regional Synopsis (Vol. 1l), and is reproduced in Volume 5, the Data Source Appendix. It
was used, by computer sorting, to produce the Community Composition print-outs in Part 2 of this
volume.

1.2 ZONE AND HABITAT SELECTION

The selection of biological zones and the habitat types within zones that are Incorporated into
this study is applicable to inland, coastal, and marine ecosystems and to zones of human activi-
ty. These zones and habitats are easily recognizable with resolution at the habitat level
roughly equivalent from zone to zone. The general distribution of Inland Zones in the Pacific
Northwest Coastal Region (as listed in Table 1 of the Introduction) is shown in Figure 1-1.

1.2.1 A Hierarchial System. The zones and groups of zones are defined in a hierarchial system

as illustrated in Figure 2-1 and outlined in Table 1 of the Introduction. Super zones and zones
were chosen to have similar status at each level in the classification, e.g., 1.0 Inland Zones,

2.0 Coastal Zones, and 3.0 Oceanic Zones; and 1.2.2 Redwood Zone, 2.1.1 Subtidal Estuarine Zone,
4.2.5 Buffer and Connector Zone.

Habitats were selected to define particular biological communities, (e.g., Second Growth Forest
(Broadleaf), Mud Flat), which can be distinguished ecologically in one or more biological zones
Another major criterion in habitat designation was that they be distinguishable by aerial and
satellite reconnaissance. While many more ecological niches can be distinguished by field work
than by remote sensing, the latter methods have been shown to provide data for valid delineation
of ecological habitats (Cowardin et al., 1977).

1.2.2 Classifying the Influences of Man. A number of habitats that reflect the influence of
man's activities have been defined and most are included in the Human Activity Zones (see Table 1,
p. xii) (4.0). These habitats are based on land use intensity, not on social or economic con-
siderations as such. They are superimposed on the Inland and Coastal Zone habitats in which they
occur and could be included in those zones just as agricultural habitats are. Conversely,
agriculture could be added to the human activity zones. Dividing lines often tend to be arbitrary.
We have drawn the line at intensive cultivation which nearly always means large, single crop
fields. The family garden plot is included in the human activity zones and agriculture in the
inland zones for this region. In other regions where agriculture is a more dominant feature of
the environment than in the case in the study area, it should probably be reclassified, perhaps

to zone status.

1.2.3 Human Activity Zones. In these zones, the emphasis Is not on particular activities of
humans (such as fishing, logging, or mining), but rather on general categories of uses (e.g.,
residential, commercial, industrial) which influence the kinds of buildings, open spaces, services,
and traffic, and on the density of development (rural, village, light and dune, urban). All of
these factors affect the kinds of vegetation that may occur and the cover and food supply for
animals. On this basis a series of zones and habitats have been delineated and are presented in
4.0 - Human Activity Zones. They range from Rural and Hamlet to Dense Urban and include especially
maintained areas and rights of way which provide cover and migration corridors for wildlife.

“nese latter are grouped under Buffers and Connectors and include parks, greenbelts, and trans-
portation and utility corridors. No other ecological classification system incorporates this

range of zones and these diverse human-influenced habitats.
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Certain plants and animals seem to follow man. Within the continental United States, grasses and
dandelions, house flies and cockroaches, rats, pigeons, and house sparrows usually congregate
wherever man does. Many species seem to favor the habitats of man, many others tolerate him well,
and there are many that he brings with him by design. Many of these are mentioned in the habitat
description pages.

Man establishes and maintains many habitats, e.g. lawns, parks, wood lots, but when his mainte-
nance stops, succession takes over. The succession pattern will tend to follow that of the biolog-
ical zone in which the area is found, but will, of course, be influenced by the changes that man
has made and the effects of his continuing presence and activity, if any, in the area. Man's
activities are affected by the sea and salt spray, which, even some distance inland, have an
influence on vegetation. These are just two of the reasons that human activity zones are listed
in two parallel groups, Inland and Coastal Zones.

1.2.4 Man's Activities in Other Zones. Man's activities often result in long-term alteration of
ground cover, soils, hydrology, and topography. Examples are agriculture, commerce, housing,
industry, and public works such as dams, harbors, highways, levees, and sea walls. Some of these
are recognized in the classification system in Zones 4.1 and 4.2 (Human Activities) and, in other
cases (i.e. Agricultural, Channel, Diked Marsh, and Pilings), as specific habitats within Zonal
areas 1, 2, and 3. Other harbor and shoreline structures, such as breakwaters, jetties, and sea
walls, are special cases of the ''natural' rocky shore habitats.

Transient activities of man, such as construction, forestry, and mining, may leave some more or
less permanent marks on the landscape (e.g. dams, highways). Except for these long lasting
features, the general disruption to the environment is usually comparable to natural events such
as land and snow slides, forest fires, or storms. The transient activities of man can often

be treated in much the same way as events in natural ecosystems that may trigger succession
patterns, and can be modeled and evaluated on much the same basis.

1.3 ZONE AND HABITAT DESCRIPTIONS

Each inland biological zone is introduced by a page that gives general comments and a brief
description of the topography and soils, climate, and hydrology for the zone. This page also
contains a sketch of the zone with habitats designated. Every habitat (within a zone) is

briefly characterized on a similar introductory description page. A sketch of that habitat is
shown with a brief description of the habitat and its food web, followed by listings of flora and
fauna that characterize the habitat.

For the other three areas - coastal, oceanic, and human activity - description pages are pre-
sented at a higher level than the zone. |In the coastal and human activity areas these are:

2.1 Estuaries (containing three zones), 2.2 Beaches and Dunes (two zones), 2.3 Headlands and
Rocky Islands (two zones), 4.1 Inland Human Activity areas (five zones), and 4.2 Coastal Human
Activity areas (five zones). For the ocean, a single description page presents the general
information and breakdown for the four zones of that area.

These zone and "'super' zone description pages are reproduced as section headings in Table 1-1
(which follows) as well as in Part 2 of this volume.

Each zone is identified by a three digit number, the digits separated by periods (see Table 1 in
the Introduction); habitats within each zone are identified by letters. Thus, for example, the
Emergent Vegetation habitat within the Estuarine Zone is designated 2.1.2 C.

1.4 COMPARISON WITH OTHER CLASSIFICATION SYSTEMS

Most habitat classification systems were developed for the land and are mentioned briefly in the
first part of this chapter. Aquatic habitats are a major feature of the Pacific Northwest

coastal environment and have been increasingly recognized as critical components of the ecosphere.
The National Wetlands Inventory (Cowardin et al., 1977) of the U.S. Fish and Wildlife Service is
a program to aid in assessment of these critical components.

No single classification system has included all of the habitats with which this study is con-
cerned: i.e., terrestrial, fresh water aquatic, estuarine, coastal, oceanic (continental shelf)
and those within man's zones of activity. In the Pacific Northwest Coastal Region 126 habitats
have been identified in 27 biological zones.
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In Table 1-1, on the following pages, these zones and habitats are depicted and are compared with
those of other classification systems, category by category. This table identifies the corre-
sponding names used by different authors for the same habitat types. Some of the previous
classification systems have dealt only with terrestrial habitats, others have been concerned only
with coastal or marine zones, and still others have been based on the use that man makes of the
land. None of the latter have identified habitats as such within the zones of human activity and
none encompasses all of the habitats that are identified In this study.

TABLE 1-1. COMPARISON OF THE ZONE AND HABITAT CLASSIFI-
CATION WITH OTHER CLASSIFICATION SYSTEMS. Zone and
habitat names are listed with corresponding designations
from other classification systems in columns, each
headed by the author's name(s) and the date of the
reference. This table (on the following pages) thus
identifies the corresponding names used by different
authors for the same habitat types. Where no corre-
spondence exists, a dash ( - ) is used in that column.
Where no correspondence exists for all the habitats on

a page, the entire column is omitted.

A zone (or "super' zone) description page with habitats
depicted in a strip across the bottom (from Part 2)
appears on each even-numbered page, with the section of
table which covers the same habitats on the facing odd-
numbered page. Sometimes more than one zone appears on
a page. The description page and table correspond
exactly in each Instance.

Table 1-1 starts on page 1-7.
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ARCTIC _ALPINE ZONE

The Arctic Alpine Zone Is restricted to the high peaks of the Olympic Mountains. Because

GENERAL productivity is low, the zone Is especially sensitive to disturbances and the rate of re-
COMMENT vegetation is extremely low. Within the study area this zone is under U.S. Department of
Interior jurisdiction in Olympic National Park.
TOPOGRAPHY Elevation ranges from timberline upward, beginning approximately at 1,460 meters (5000 ft).
AND Youthful substrate (with shallow, rocky soil), active mass wasting (landslides, rockfall,
SOILS avalanches), and active weathering are characteristic. Slopes and aspects are highly
variable.
Long, cold winters (8 - 9 months), short growing season and brief summers,
CLIMATE strong, sun- and rain-shadow effects, diurnal wind patterns.
Heavy precipitation peaking during winter months with much of it as snow; rapid discharge
peaking at snow melt; retention in form of glaciers and snowfields is characteristic.
HYDROLOGY

HABITAT TYPES
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TABLE 1-1.

INLAND ZONES
Alpine Highlands

Arctic Alpine

Zone

Lacustrine

Palustrine

Riverine

Tundra/Alpine

Rocklands

Ice Fields/
Glaciers

COMPARISON OF THIS ZONE AND HABITAT CLASSIFICATION WITH OTHER CLASSIFICATION . SYSTEMS.
Munz & Franklin ¢ Cheatham & Cowardin
Merriam Keck Dyrness A.C.0.E. Haller et al. Hall
1894 1959 1973 1975F 1976 1977 1977
Timberline
Arctic & Alpine
Alpine Alpine Region Mountains Alpine -- ™
Freshwater
-- - - Marsh § Freshwater
Shore Marshes Lacustrine WL
Freshwater
- . - - Marsh & Freshwater
Shore Marshes Palustrine MT
- - - :;:::w:ter Mountain
Shore Streams Riverine WR
Alpine Wet Alpine
== -- Meadow Meadow Meadow -- TX, MS, IS
Alpine Alpine
Fall Border &
-- Fields -- - Rockfields -- NA, NR, NRA
Alpine Snow
& lce
-- == == -- Habitats -- NI
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[ /7.2 _TRUE FIR ZONE

Within the study area the zone is restricted to the slopes of the Olympic Mountains and is

GENERAL largely in the National Park. It is a cool, coniferous, sub-alpine forest and corresponds

COMMENT to the mountain hemlock and silver fir zones as defined by Franklin & Dyrness (1973) and
the Canadian and Hudsonian Zones as described by Army Corps of Engineers (1975F).

Elevation ranges from 600 to 1700 meters (1968 to 5576 feet). Topography generally steep and

TOPOGRAPHY youthful. Soils on steep slopes tend to be shallow, overlying volcanic and sedimentary
AND bedrock. Soils in valleys and more moderate slopes are deep and well formed. Dominant soils
SOILS are Spodosols, i.e., Cryorthods (Podzols and Grey Podzols), and Haplorthods (Brown Podzolic
Soils).

The zone is wet and cool with annual precipitation averaging 260 cm (102 inches). Rain
shadows, aspect, sun shadows, and diurnal wind patterns produce strong microclimatic effects.
Average annual temperature ranges from 3.4 to 5.6°C (38 to 42°F), depending largelz on ele-
vation and shadow effects. Average January temperatures range from -3.7°C to -1.7°C (25 to
29°F). Average July temperatures range from 12 to 15°C (54 to 59°F). Summers are short and

cool; winters are long and cold.

CLIMATE

The zone is characterized by heavy precipitation and snowfall. Precipitation ranges from 160
to 280 cm (25 to 43 inches) including 400-1400 cm (157 to 551 inches) of snow. A snowpack of
HYDROLOGY 1 to 7.5 meters (3 to 25 feet) (dependent on elevation and shadow effects) is typical. Snow
cover can be expected for as long as 6 months in the upper elevations. Retention is moderate

and runoff is rapid, peaking during the spring melt.

HABITAT TYPES
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1.0 INLAND ZONES Society of
1.1 Alpine Highlands American  Munz & Franklin & Cheatham & Cowardin
(continued) Merriam Foresters Keck Dyrness A.C.0.E.  Haller et al, Hall
1894 1954 1959 1973 1975F 1976 1977 1977
Upper Montane
Sub-Alpine Mountain Coniferous
Forest Hemlock Zone Forest & Sub-
Hudsonian, Red Fir & Silver Fir Alpine Coni-
1.1.2 True Fir Zone Canadian == Zone Zone Mountains ferous Forest - CA, CM
Freshwater
Marsh § Lakes &
A Lacustrine -- -- -- -- Shore Ponds Lacustrine WL
Freshwater
Marsh & Montane
B Palustrine -- -- - - Shore Meadows Palustrine MT
Freshwater Mountain
A Marsh Streams,
C Riverine - - -- -- Shore Mt. Rivers Riverine WR
Blueberry,
Bear Grass,
Bracken Wet
D Early Seral Shrub -- - - Fern Meadow - -- SS
Douglas Wet
E Second Growth 226 Fir, Coniferous
Forest - 205 -- Noble Fir Forest -- -- CA, CF, CM
Pacific Wet
F 0ld Growth Silver Fir, Coniferous
Forest -- 205, 226 -- Mountain Hemlock Forest -- -- CA, CF, CM
G Sub-Alpine Meadow Wet
Meadow - - - Communities Meadows - -- FS, MS, MW
H Rockland/Talus -- - .- -- -- - -- NA, NC, NR, NT
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GENERAL
COMMENT

—WESTERN HEMLOCK ZONE

/2.1

Highly productive and extensive lowland conifer forest. Currently largely in second growth due to
extensive logging and windthrow. Much of the highly productive commercial forestlands of the study
area occur in this zone. The zone corresponds to the Western Hemlock Zone of Franklin and Dyrness
(1973), and the Humid Transition Zone as described by the Army Corps of Engineers (1975F).

TOPOGRAPHY
AND
SOILS

Elevation ranges from 150 to 600 meters (492 to 1968 feet) in the Olympics and from near sea level to
600 meters (1968 feet) in the Coastal Range. Topography is variable but usually not precipitous.
Typical are lower mountain slopes, foothills and plains, with many bogs. Soils are moderately deep
to deep with medium acidity and high organic content (Franklin and Dyrness, 1973). Dominant soils
include Dystrochrepts (Sols Burns Acides), Haplumbrepts (Western Brown Forest Soils), and Haplohumult

(Redish Brown Lateritic Soils).

CLIMATE

The zone has a mild, wet maritime climate. Average annual temperatures range from 8°C to 10°C (46 to
509F) with summer and winter extremes muted. Average January temperatures are near 1°C (34°F) and
average July temperatures are near 17.5°C (64°F). Snow cover is infrequent in the lower elevations.
Summer dehydration stress is significant on overly drained soils and south facing slopes.

HYDROLOGY

The zone is characterized by heavy precipitation varying from 160 to 320 cm (63 to 126 inches).
Average annual snowfalls range from 0 at near sea level to nearly 200 cm (79 inches) at higher
elevations. However, snow cover is usually of short duration. Most of the precipitation occurs

during the winter with summer receiving only 6-9 percent. Late summer and early fall flows are
consequently low.

HABITAT TYPES
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1.0

1.2

1.2.1

INLAND ZONES society of Munz & Franklin & Cheatham & Cowardin
(continued) Merriam American Keck Dyrness A.C.0.E. Haller et al. Hall
1894 Foresters 1954 1959 1973 1975F 1976 1977 1977
W-Slopes &
Lowlands
West of
Slope and Cascade
Lowland -- -- -- -- 3,000 Ft. - - -
Zones North
Humid Coastal Western Wet Northern Coast
Western Tran- Coniferous Hemlock Coniferous Coniferous
Hemlock Zone sitional -- Forest Zone Forest Forest -- CH
Freshwater
Marsh &
Lacustrine -- -- -- -- Shore Lakes Lacustrine wL
Freshwater Coastal &
Marsh & Valley Fresh-
Palustrine -- -- -- -- Shore water Marsh pPalustrine MT
Freshwater Coastal
Riverine -- - - - Marsh & Streams Riverine WR
Black Cotton- Shore
wood, Oregon Northern
221, 222 Ash, Red Alder Riparian  Riparian
Riparian - 235 -- Bigleaf Maple Woodland  Woodland -- HA, HB, HC
Agricultural
Lands -- - =" - Farmland -- == AC, AO
Early Seral Grass-
land/Pasture -- == == Weed Stage Wet Meadow == == AG, MD,
Shrub- MM, GH
Early Seral Oomfnated Shrubby
Shrub -- -- -- Period Thickets -- -- SM
gecon‘: Growth Red Alder Broadleaf
ores -- 221 == F t Forest == - B
(Broadleaf) orests s HX, HA, H
Second Growth Several
Forest (Mixed) - 221, 227 -- Communities == == -- HA, C9
Second Growth . Wet
Forest 230, 227 Douglas Fir Coniferous Douglas Fir —- CD, CH, CC
(Coni fer) -- 229, 231 - Communitles Forest Forest e
Wet Western
224, 230 Coniferous Hemlock
o0ld Growth Forest == 227 =" == Forest Forest == CH, CC,
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REDWOOD _ZONE

GENERAL
COMMENTS

The zone is restricted to the fog belt (Munz and Keck, 1959) at the southern extremity of the
study area and is typically found inland of the Sitka Spruce Zone. It extends intermittently
from approximately fifteen kilometers (nine miles) north of the California-Oregon border south to
the San Louis Obispo County line. Characteristically, it extends inland no more than 40 to 64
kilometers (25 to 40 miles) where it merges with the mixed-evergreen forest of the interior upper
reaches of the coastal watersheds (Griffen and Critchfield, 1972; Munz and Keck, 1959; Cheatham
and Haller, 1976).

TOPOGRAPHY
&
SOILS

Extends from sea level to 900 meters (3,000 feet) (Cheatham and Haller, 1976) with the bulk of its
distribution being below 2,000 feet (600 meters) (Griffen and Critchfield, 1972). Found on both
alluvial flats with deep well-drained soils and on valley slopes with shallow well-drained soils
(Cheatham and Haller, 1976). The alluvial flats are subject to periodic siltation due to flooding
(Ornduff, 1974). The zone typically has west-facing slopes with northerly and southerly aspects
being common and east-facing slopes uncommon.

CLIMATE

The climate is mild and compasable to_that of the Sitka Spruce Zone. Mean annual temperatures
vary between 50 and 60 F (10 and 15 C). Seasonal f&uctuations between mean annual maximum and
mean annual minimum are moderate: 10 to 15°F (3 to 10°C) in lowlands and_30°F (15°C) in higher
elevations. Temperatures rarely drop below 15°F (-10°C) or go above 100°F (37°C) (Fowells, 1965).
Frost free. period ranges from six to eleven months. Of critical importance to the distribution of
the zone are frequent summer fogs which decrease water loss from evaporation and transpiration
during the relatively dry summer. Condensation of fog on tree crowns and subsequent fog drip adds
important moisture to the water budget.

HYDROLOGY

Alluvial stands are subject to periodic winter flooding, and frequent summer fogs (Cheatham and
Haller, 1976). Annual precipitation varies from between 25 to 122 inches (62 to 305 cms) falling
mostly as winter rain. January is typically the wettest month and August the dryest (Fowells,
1965) .

MHABITAT TYPES
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1.0

INLAND ZONES

1.2 Slope and Lowland

1.2.2

Zones (continued)

Redwood Zone

Lacustrine

Palustrine

Riverine

Riparian

Agricultural
Lands

Early Seral Grass-

land/Pasture

Early Seral Shrub

Second Growth
Forest
(Broadleaf)

Second Growth
Forest (Mixed)

second Growth
Forest
(Coni fer)

01d Growth
Forest
(Conifer)

Society of
American Munz & Franklin & Cheatham & Cowardin
Merriam Foresters Keck Dyrness Haller et al.
1894 1954 1959 1973 1976 1977
Humid
Transi- Redwood Redwood
tional -- Forests -- fForest --
-- -- -- -- Lakes Lacustrine
Coastal &
Valley Fresh-
-- -- -- -- water Marsh Palustrine
Coastal Streams
- -- -- -- & Rivers Riverine
Northern
Riparian
- 222 - - wWoodland ==
- 221, 234 -- -- -- --
-- 221, 232, -- -- -- -
234
Redwood Redwood
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l.2.3 MIXED EVERGREEN ZONE

The zone is found in the Klamath Mountain range and the North Coast range of California; it is char-
acteristic of the western Siskiyou Mountains. In northern California it lies immediately east and
adjacent to the Redwood Zone. It Is an area of vegetational and floristic diversity with large

GENERAL numbers of endemic species. In some areas it Is relatively unproductive, but in northern California

COMMENTS this zone is very productive. It has scattered areas of serpentine soils and it overlays a very
old and complex geology. The zone encompasses floristic elements of both northern coniferous forest

and the California schlerophyllous forest/scrub and Is considered "central” to the floras of sur-
rounding areas (Whittaker, 1960).

Within the study area the zone is characterized by rugged, deeply dissected terrain with steep
TOPOGRAPHY slopes, (Franklin and Dyrness, 1973). Average grades are 30  or more and valleys are narrow. Upland
AND solls are predominantly Haplohumults (Reddish Brown Laterites). Scattered throughout the uplands are
SUBSTRATE areas of shallow unproductive soils, Hapludolfs (Gray-Brown Podzolic Sols) or Xerochrepts (Regosols),
overlying peridotite or serpentine rocks. whittaker (1960) identifies three major soil types based
on parent material of gabbro, periodotite, and serpentine.
ly warm and wet during the winter and hot and dry during summer. Mean monthly
The climate is relatively 9 e from 14°-22°C (;7 to 7g°F). During the

temperatures during the hottest month of the year ran 2
CLIMATE coldest month of the year temperatures range from 0°-89C (32 to 46°F). Mean annual temperature is
around 11°C (52°F) (Whittaker, 1960). Hot, dry summers makes this zone prone to frequent fires.

(Annual precipitation varies from 60 to 170 cm (2k to 67 inches) with generally less than 153 of pre-
precipitation increases with distance from

cipitation falling during summer. Within the study area,
HYDROGRAPHY coast and elevation. snowfall is moderate ranging from 3 to 80 cm (2 to 31 inches) and does not
remain for extended periods of time. Flows generally peak during December with minimum flows occur-

ring in September. Stream patterns are well developed, with lakes and wetlands uncommon.

HABITAT TYPES
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INLAND ZONES
Slope and Lowland

Zones (continued) society of
American Munz & Franklin & Cheatham & Cowardin
Foresters Keck Dyrness A.C.0.E. Haller et al. Hall
1954 1959 1973 1975F 1976 1977 1977
Mixed Mixed Mixed Mixed
Evergreen Evergreen Evergreen Evergreen
Zone - Forest Zone -—- Forest -- --
Lacustrine -- - -- -- Lake Lacustrine wL
Coastal &
valley
Freshwater
Palustrine -- - - -- Marsh Palustrine MT
Coastal
Streams &
Riverine -- -- -—- -- Rivers Riverine WR
Northern
Riparian HA, HB,
Riparian 222 -- -- -- woodland - HC
Serpentine
Serpentine 247 - Areas - -- - cPG6, CLC2
Early Seral Grass-
land/Pasture -- -- Grasslands -- -- -- AG, GM, MD
Evergreen Shrubby Mixed
Early Seral Shrub -- thaparral Chaparral Thickets Chaparral -- SC
Second Growth Mixed
Forest (Broadleaf) 234 -- -- -- Evergreen -- HM, HT, HO
Douglas
Second Growth Mixed Fir, Mixed
Forest (Mixed) 234, 231 Evergreen Tanoak == Evergreen -- CDH1, CDH2, CDH3
Second Growth Mixed pouglas Fir, Mixed
Forest (Conifer) 23) Evergreen Tanoak -- Evergreen -- cd
Douglas Dry
Mixed Fir, Coniferous Mixed cp, CDHI,
0ld Growth Forest 234, 231 Evergreen Tanoak Forest Evergreen -- CDH2, CDH3

X

puy
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SITKA SPRUCE ZONE

H_{A

GENERAL
COMMENTS

Sitka Spruce occurs along a narrow coastal strip that stretches from the Kenai Peninsula, Alaska, to
Cape Mendencino, California, at the southern boundary of the study area (Harris et al., 1974; Frank-
1in & Dyrness, 1973; Griffen & Critchfield, 1972). Typically the zone is only a few kilometers wide
but extends inland in river valleys and where extensive coastal plains occur. It is comparable to

the coastal subzone of the Humid Transitional Life Zone or what some call the Coastal Temperate Rain
Forest (Harris et al., 1974). The zone is very productive with substantial commercial timber lands.

TOPOGRAPHY
AND
SOILS

The zone Is restricted to coastal lowlands and Is generally found below 150 meters (492 feet), al-
though it may extend to 600 meters (1968 feet) where mountain masses form the coast line. Topography
is generally flat to rolling. Soils are typically productive, deep, rich, and fine textured. Char-
acteristic major great soll groups are humults (Brown Lateritics, Reddish Brown Lateritics, and Sols
Bruns Acides) and alluvials (Udifluvents). Generally, surface soils are acid, high in organic content
and total nitrogen and low in base saturation (Franklin and Dyrness, 1973).

CLIMATE

The climate of the zone is maritime. Temperature and precipitation are moderate throughout the year.
Average annual temperature ranges from 10.3 to 11.3°C (50 to 52°F) wi th average January temperatures between
4-8°C (39 to 46°F) and average July temperatures 13 to 17°C (55 to 63°F). Winds are generally from the north-
west during summer and southerly duringwinter. Winter storms with highwinds and precipitationoriginatin
in the Pacific often move into the zone. The predicted frequency of winds 55-61 km/h (90 to 100 mph?
Is one in each hundred years (U.S.D.A., 1975A). Extended freezing periods are rare.

HYDROLOGY

Precipitation ranges from less than 200 cm (78 inches) at the southern boundary of the study area to
more than 300 cm (118 inches) at the more northern extremities. Only about 5% of the precipitation
falls from June through August (Franklin and Dyrness, 1973). Summer fogs and low clouds are frequent
and play an important roll in reducing summer moisture stress (Ruth, 1954). Snow is uncommon. Lakes,
peat bogs, and swamps are numerous. River and stream gradients are typical of the Gravel and Pastoral

Zones as classified by Bauer (1974A). Some areas in these zones are prone to flooding.

HABITAT TYPES
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1124 F 1246 Second Second Second old
Early Seral] Eorly Growth Growth Growth Growth
1240 1L.24 E Grassiand/ Seral Forest Forest Forest Forest
(Broadieaf) (Mixed) (Conifer) (Conifer)
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L0 INLAND Zomts

Society of

N Munz & Franklin & Cheatham Cowardin
1.2 Slope and Lowland American
Zones (continued)  Merriam Forescan Keck Dyrness A.C.0.E. & Haller et al. Hall
1894 1954 1959 1973 1975F 1976 1977 1977
North STtk W-West of Sitka
1.2.4 Sitka Humid Coastal tka Cascades Spruce
Zone Spruce Transi- Conifer- Spruce in Grand Fir
tional -- ous Zone Lowlands Forest - cs
Forests Freshwater
Marsh ¢
A Lacustrine -- - -- == Shore Lake Lacustrine WL
Coastal &
Freshwater Valley
Marsh & Freshwater
B Palustrine -- - -- == Shore Marsh Palustrine MT
Freshwater Coastal
Marsh & Rivers &
C Riverine - -- == -- Shore Streams Riverine WR
Northern
Riparian
Same as Woodland,
Western Riparian Red Alder
D Riparlan -- 221, 222 -- Hemlock Woodland Groves -- HA, HB, HC
E Agricultural
-- -- -- -- Farmland -- -- AC, A0
Same as
F Early Seral Grass- Western Wet AG, MO,
land/Pasture - - -- Hemlock Meadow -- -- MM, GM
Same as
Western Shrubby
G Early Seral Shrub - -- -- Hemlock Thicket -- -- SM
H Second Growth
Forest Red Alder Broadleaf Red Alder
(Broadleaf) -- 221 -- Forests Forest Groves -- HA
| Second Growth
Forest (Mixed) - -- - -- -- -- -- HAC9
Sitka
Spruce/ Wet Sitka
J Second Growth Western Coniferous Spruce-
Forest Hemlock/ Forest Grand Fir . CD, CH,
(Conifer) -- ggg. 225, =" Douglas Fir Forest cc, Cs
Western et Sitka
K 0ld Growth Hemlock/ Coniferous Spruce
Forest _ Sitka Forest Grand Fir - CH, CS
(Conifer) -- 223, 225, 228 - Soruce Forest ’
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2./ ESTUARY ZONES

High productivity and wide variety of habitats. Large spatial and temporal variations in hydrology,
hydrography, and geology. The degree of mixing defines three types of estuaries: stratified, well-
mixed, and partially mixed. Mixing phenomena may be seasonal and are dependent upon river runoff,

tides, winds, shape, and topography. Estuaries provide food and shelter for many kinds of organisms.

In addition, they are important to men for transportation, commerce and recreation.

Fresh water is supplied either from interior or coastal watersheds. Sea water is brought in by tides

land winds. Seasonality is a major feature of the estuarine hydrography of the Pacific Northwest and

HYDROGRAPHY also affects the structure °cf> food web and biological comgnities. The range of water temperature is
typicaily from 4-20C (40-70 F), of salinity from 0 to 34 /oo, and of the tides from 2-3.5 m (7-

11 ft). Coastal lagoons are a variety of estuary where the mouth is closed by longshore drift at

times of seasonally low flows.

GENERAL
COMMENTS

Depths vary from very shallow (3 m or 10 ft throughout) to 10-16 m (30-50 ft) in those estuaries

BATHYMETRY having channels and energy holes. Sediments vary from coarse-grained clean sands derived from the
AND ocean to fine-grained sediments from the river. Gravel beds in riverine portions are important as
SEDIMENTS spawning areas for anadromous fish. Activities such as logging, farming, and industrialization can

substantially modify natural concentrations of nutrients, dissolved oxygen, and sediment conditions.

Production in estuaries is complex, consisting of many interrelated food webs. Characteristically,
phytoplankton production is dominant during spring and summer, with detritivores becoming important
from late summer through the winter months. Macrophytes (seaweeds and eelgrass) are also important
producers. Algal mats often accumulate on intertidal mudflats during summer.

FOOD WEBS

ZONE 8 HABITAT TYPES

P A e A ] el B

—_/ o
— e ORI 2.1.3A 2.38 2.13.C
211 A 2.1.1 8 211 ¢C Rochky 212 A 2128 Emergont Diked Shrud Forested
Chaannsel Mud Filat Sand Flat Eeigrass Substrate Piiings Mud Flat Vegetation Marsh Wetland Wetland
2.1.1 SUBTIDAL ESTUARINE ZONE 212 INTERTIDAL ESTUARINE ZONE ABOVE TIDE ESTUARINE WETLAND 2
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2.0

2.1

2.1.1

m

2.1.2

Munz & Ricketts Franklin & Cheatham ¢ Cowardin
Keck Hedgpeth & Calvin Dyrness Beak .C.0.E Haller et al. Hall
1959 1966 A 1968 1973 1975 1975F 1976 1977 1977
Ocean Coastal &
Front Open Shorel ine
COASTAL ZONES - -- -- Communities Coast Coast Habitats -- --
Bays & Coastal Estuarine
Estuary Zones -- -- Estuaries -- -- C-Coast Esteros System WE
Sub-
tidal
Photo-
Sub- syn- Coastal
Subtidal Estuarine -- littoral -- -- thetic -- Esteros Subtidal WE 11-13
Zone Silt/ Coastal Unconsol idated
Channel - -- -- -- Clay -- Esteros Bottom -
silt/ Coastal Unconsolidated
Mud Flat -- -- -- -- Clay - Esteros Bottom - Mud WE 1329
Subclass
. . Coastal Unconsol idated
Sand Flat -- -- Sand -- Esteros Bottom - Sand
Subclass WE 1319
Eelgrass Coastal
Eel Grass -- - Flats -- Eelgrass -- Esteros Aquatic Bed WE 1359
Solid
Rocky Rock,
Shores Boul -
Rocky of Bays & der, Coastal
Substrate - - Estuaries -- Cobble -- Esteros Rock Bottom WE 1339
Littoral
Intertidal Estuarine -- (Intertidal) -- -- Intertidal -- -- Intertidal
Zone Wharf
Pilings - -- Piling -- -- - - - _—
Mud, Sand Silt/ Tidal
Mud Flat -- -- Flats -- Clay -- Flats Flat WE 1329
Northern
Emergent Salt Tideland Coastal Emergent MT99, GR39
Vegetation Marsh -- == Communities -- -- Salt Marsh Wetland , MW
Above Tide Estuarine -- -- - -- .- - -- Intertidal
Wetland Zone (See Fig. 2-22)
Northern
Salt Tideland Coastal
Diked Marsh Marsh -- -- Comunities -- -- Salt Marsh Emergent Wetland AG, MM
- -- - - - - -- Scrub/Shrub Wetland SM

Shrub Wetland
Forested Wetland

Forested Wetland

£Ls
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GENERAL
COMMENTS

Extensive beach/dune complexes occur from the Southern Washington coast southward along the
Oregon Coast to Cape Blanco. Smaller beaches and strand communities are associated with head-
Jand complexes all along the coast. The Beach Surf Zone is a high energy area with shifting
substrate and limited species diversity. The Above Tide Beach and Dune Zone are unstable and
subject to water and wind erosion as well as flooding.

TOPOGRAPHY
AND
SOILS

There are only small changes in elevation within the zone but the changes are very important
due to tidal cycles In the beaches and water table relationships In the dunes. Predominant
dune solls Include the Westport and Netart series. Westport solls are typically found in re-
cently stabilized slightly weathered sand. They are a poorly developed soil and are a member
of the mixed mesic family of Typic Udipsammerts (U.S.D.A., 1975A). Soils are nutrients poor
and become saline near the beach (Ranwell, 1972).

CLIMATE

Marine influences strongly modify climatic conditions, especially on the immediate coastal strip.
The climate is mild with small variations in temperature. Mean temperature for January ranges
between 5 to8°C (41 to 47°F) and between 13 to 169C (55 to 61°F) for July. Snow and heavy freezes
are infrequent. Winters are wet and cool with occasional storms generating heavy precipita-
tion and strong winds (90-100 MPH winds can be expected to occur once every 100 years)
(U.S.D.A., 1975A). Microclimate changes are dramatic in dunes (Ranwell, 1972).

HYDROLOGY

Precipitation averages between 200 to 300 cm (78 to 118 inches) with the bulk falling
between November and April. Frequent summer fogs and subsequent fogdrip compensate for
summer hydration stress. The soils are highly permeable. Recharge of ground water and
surficial waters is directly from precipitation. The deflation plain and marshes are
subject to annual inundation during winter. The water table is usually very close to
the surface on the deflation plain but Is subject to seasonal variations. If ground

water removal is greater than recharge, salt water intrusion frequently occurs.

ZONE 8 HABITAT TYPES

T 2 GV A pass 2.2.1 8 2228 222 ¢ 22.20 222 € 222 F
Mﬁnwo'oeto‘l Protected Foredune Deflation Plain Dune Marsh Active Dune Dune Lake Staobilized Duneo
221 BEACH SURF ZONE 222 ABOVE TIDE BEACH & OUNE ZONE
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2.0 COASTAL ZONES
(continued)

2.2 Beach and
Dune Zones

2.2.1

A Unprotected

Beach

B Protected
Beach

2.2.2

A Foredune

B Deflation
Plain

Dune Marsh

Active Dune

E Dune Lake

F Stabillzed
Dune

Beach Surf Zone

Above Tide Beach ==
and Dune Zone

Society of .
American Ricketts Franklin & Cheatham Cowardin
Foresters Hedgpeth §& Calvin Thorson Dyrness Beak A.C.0.E. & Haller et al. Hall
1954 1966A 1966 1971 1973 1975 1975F 1976 1977 1977
Dunes
Habitats,
Coastal &
Shoreline
- - .- - -- - -- Habitats Beach/Bar NS
Open Coast Unprotec~
Sandy Sandy ted Sandy
-- -- Beaches -- -- -- Shore Beach Beach/Bar w029
Protected Protected
Outer Sandy Sandy
- -- Coast -- - -- Shore Beach Beach/Bar w029
Supra-
littoral Supra-
Zone -- littoral -- -- == == == --
Northern
Coastal NSN1, NSGS8,
- -- -- -- Foredune -- -- Foredunes Beach/ Bar  NSGY, GR8I
MM 9811,
Deflation Mw89,
-- -- -- -- Plain -- -- -- -- MwW98
-- -- -- -- Bogs -- -- -- Palustrine MT, MW 8112
- - - - -- -- - -- -- NSN9
- - - - - - -- -- Lacustrine -—-
Shore-
pine/
218, 223 Sitka cs sin,
225, 230 -- -- -- Spruce -- -- -- -- cL 5821
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23

KY

Headlands are marine/terrestrial ecotones typical of open rocky coasts. They are stressful, high

GENERAL energy environments. Coastal islands occur all along the coast except in the vicinity of che
COMMENTS Columbia River mouth. Many support important sea bird colonies and hauling areas for marine
mammals. Intertidal areas are subject to severe physical and chemical conditions. Some Oceanic
habitats (e.g. Surfgrass) overlap with the Rocky Surf Zone.
Headiands are typically steep and precipitous. Soils are generally local in origin and derived from
TOPOGRAPHY basalt north of Cape Blanco and of sedimentary material south of the Cape. Cliffs can drop directly
AND into the marine system to moderate depths. Slumping of cliffs is the sediment source for many
SOILS local beaches.
Climate is maritime with fluctuations of temperature and precipitation muted. Mean temperature
CLIMATE ranges between 5° and 89C () to 46°F) for January and between 14° and 16°C (57 to 61°F) for July.
Snow and heavy freezes are atypical. Winters are wet and cool with occasional storms generating
heavy precipitation, extreme tidal ranges, and strong winds. Strong winds frequently break off
trees and carry salt spray inland which strongly influences the makeup of the habitat.
The three major water inputs to the Above Tide area are winter precipitation, salt spray, and
summer fog drip. Fresh water aquatic habitats are uncommon. Discharge is usually directly into
HYDROLOGY the ocean. Waves are concentrated on headlands, and local currents can be severe.
P { NHABITAT TYP:
~— T .-

2.3.1 A T 23 8 2.32A
Unprotected Protected Headlands & Rocky Islands

23] ROCKY SURF ZONE 2.3.2 ABOVE TIDE ROCKY SHORE Z
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2.0 COASTAL ZONES Society of
(continued) American Ricketts Franklin & Cheatham & Cowardin
Foresters Hedgpeth & Calvin Dyrness Beak A.C.0.E. Haller et al. Hall
1954 1966 A 1968 1973 1975 1975F 1976 1977 1977
2.3 Headland and
Rocky Island
Zones -- -- - -- - - -- Rocky Shore --
‘High
Int.
Middle
Littoral Int.
(Inter- Low
2.3.1 Rocky Surf Zone -- tidal) - -- Int. _— - Rocky Shore —
Open Coast, Solid Unprotected
Rocky Rock, Rocky Rocky
A Unprotected == - Shores =T Boulder Shore Shore == ==
Protected Solid
Outer Coast Rock, Rocky Protected
B Protected 223, 225 == Rocky Shore -- Boulder Shore Rocky == ==
Supra-
littoral
2.3.2 Above Tide Rocky -—- Zone - Headlands - - Rocky Shore -
Shore Zone
Northern
Coastal
A Headlands & -- -- -- Headlands -- -- Bluff Scrub, -~ SM89,
Rocky Islands Nor thern MW99, FX
Coastal
Scrub,
Coastal

Prairie
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OCEANIC ZONES

GENERAL
COMMENTS

200 m) mix with runoff and upwelling deeper ocean waters. Runoff recharges nutrient supply durin

winter. Spring diatom bloom rapidly depletes this supply, but upwelling continually replaces
limiting nutrient, chiefly nitgate, sometimes also silicate (Anderson, G. C., 1972). Annual rate
of production is over 300 gC/m”, more than 6 times the average productivity of the whole ocean,

including neritic zone (Curl, 1970).

In neritic zone (near shore, over continental Shelf-ﬁNortheastern Pacific surface waters (upper J

BATHYMETRY
AND

SEDIMENTS

Continental shelf relatively flat and featureless. Slopes steeper near shore and outer edge than
in wider central area. Slopes steepen and shelf narrows from north to south. Recent sands lie
inshore, muddy sediments seaward. Relict sands exposed at places along outer edge. Rocky banks
occur Irregularly, often associated with headlands. Thickness of sediments is in dynamic equi-
Vibrium, accreting in summer, eroding In winter (Bourke et al., 1971; Kulm et al., 1975).

CLIMATE

Small seasonal variation in temperature means range only 4°C (39°F). Large differences inwind and
preciplation; prevailing winter winds are southwesterly, bringing storms to the coast; summer
winds are mostly from the northwest at speeds usually lower than in winter. About 80% of the
annual precipitation occurs from October to March. Shore station precipitation data overesti-
mates rainfall at sea by a factor of 2 to 4 (Elliott et al., 1971). Dense fogs, related to up-
welling of colder waters, occur most frequently from midsummer to fall, averaging 3 to 8 days

per month (0IW, 1977).

HYDROGRAPHY

Salinity of surface waters varies widelx} from 20 to 34%/00, altered by runoff and upwelling.

Runoff lowers surface salinity to <32.5°/0o. Upwelling increases surface water salinity to
»32.5%/00 in summer. Water temperature varies fromamean high of 17.7°C (64°F) toamean low of

7.6°C (46°F), but annual mean temperature range is only 5°C (41°F), from 14°C (57°F) in summer to
goC (489F) inwinter. Both highest and lowest temperatures occur in summer during upwelling

(Bourke et al., 1971).

8 HABITA Y,
VABITAT TTPES

3.11A

3.1.2A 3.2.1A 3218 3.21¢C 3.210 322A 3.2.2 8

Disphotic Rocky Mud Muddy Sond Sand Kelp Surfgrass

3.2.2 VEGETATED BENTHIC ZONE

i pOoTie ]

| Peiaoe jo | 3.21 NON-VEGETATED BENTHIC ZONE

3.1 PELAGIC OCEANIC ZONES 3.2 BENTHIC OCEANIC ZONES
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3.0
3.1

3.1.1

3.1.2

3.2

3.2.1

3.2.2

OCEANIC ZONES
Pelagic Zones

Euphotic Pelagic

Zone
Euphotic
Disphotic

Pelagic Z'ne
Disphotic

Benthic Zones

Non-vegetated
Benthic Zone
Rocky

Mud

Muddy Sand
Sand

Vegetated
Benthic Zone

Kelp

Surfgrass.

Sverdrup Ricketts Byrne § Cowardin
et al. Hedgpeth § Calvin Thorson Panshin Beak A.C.0.E. et al. Hall
1942 1966A 1968 1971 1968 1975 1975F 1977 1977
Sub-
Neritic Neritic littoral
Province Zone - Zone - -- - Marine System ocC
Pelagic Pelagic -- Pelagic -- -~ -
Euphotic . Photic Open Salt
2one Photic -- Zone -- Surface Water -- -
Euphotic Photic - Photic -- Surface Open Salt -- --
Zone Zone Water
Disphotic Meso- Mid-
Zone -- -- pelagial -- Water -~ -- --
Disphotic - - Meso- - Mid- - — -
Zone pelagial Water
Subtldal
Benthic Non-
(0cean Benthic Bot tom photo-
Floor) (Bottom) -- Benthic Bottom synthetic -- - -
Rock &
Outer Unconsolidated
Sublittoral Sublittoral - -- - - - Bottoms -
Rock Boulder &
-- -- -- Rocky Rock Boulder -- Cobble/Gravel --
Stit &
-- - - Mud Mud Clay - Mud --
Mud & Muddy Mixed -
.- -- - Sand Sand Very Fine -- - -
-- -- - Sand Sand Sand - Sand -
Subtidal,
Inner Photo-
Eulittoral Sublittoral -- -- -- snythetic - Aquatic Bed --
Zone 4
Lami-
narian Submergent
- -- Zone -- -- Kelp - Algal -
Zone 4
Phyllo- Submergent
-- -- spadix -- -- -- -- Vascular --
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4./

HUMAN ACTIVITY ZONES - INLAND

GENERAL
COMMENTS

These zones are modified and managed for human use and are generally characterized by the continuing presence of man
and his activities in varying degrees. They are prepared and maintained in an artificial or highly modified state.

The zones are classified by the intensity and type of man's activities and, thus, the degree of departure from the
surrounding natural zone. The resulting habitats will contain species planned by man such as lawn grass, shrubs, and
pets; adaptable local species such as blackberries and gulls; and exotic species that are attracted to man's activities
such as English sparrows and rats. Increasing waste export is a characteristic of urbanization.

TOPOGRAPHY
AND
SOILS

Building sites are selected for utilitarian and aesthetic factors including, among others: access to transportation,
utilities, population, markets, jobs, view, recreation, climate, topography, drainage, and physical properties of
soils. Topography may be extensively modified to provide sites for construction and other activities; streams are
often diverted or channelized. This usually means destruction of existing soil structure by grading and filling,
covering ground with buildings and pavements, production of fill or spoil banks, and creation of new surface soils for
managed vegetation.

CLIMATE

Except for some air pollution and smog, there Is little modification of climate due to human activity in the study
region. Microclimatic changes, as in local fog and frost patterns, may occur where air flow patterns are affected by
structures, topographlic changes, cleared and paved areas, or by waste heat, such as thermal effluents. Rainfall is
adequate through most of the year; in summer, lawns and other landscaped areas are usually watered. Coastal fogs
extend Inland to the mountains and may make a significant contribution of moisture to vegetation and soils. Subject
to occasional severe storms.

HYDROLOGY

Runoff is usually modified and managed for human activity. Changes Include dams and dikes, establishing new drainage
patterns, rerouting and channelizing streams, extensive modification of ground cover and soil permeability, tapping and
disruption of aquifers, and installation of storm and sanitary sewers. Surface runoff is faster. Storm peaks are
shorter and higher. Surface pollutants, including fertilizer and spray residues, are washed directly into storm
sewers. There is some irrigation and potential for more extensive development.

HABITAT TYPES

2 in
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4.0 HUMAN ACTIVITY ZONES

4.1 Inland Zones

4.1.1 Rural and Hamlet Zone
Residential

B Commercial

Village and Suburban Zone
Residential

>N

B Commercial

4.1.3 Light Urban Zone
A Residential and Commercial

B Industrial

4,1.4 Dpense Urban Zone
A Residential and Commercial

B Industrial

4.1.5 Buffer and Connector Zone
A Parks and Greenbelts

B Hedgerows

Transportation Corridors
Utility Corridors
Watercourses

URA-BPR, 1965

Gwynn, 1968

Fabos et al., 1973

Anderson et al., 1976

1 Urban or built-up
land

11 Household units

5 Trade, 7 Culture,
entertnmt, rec

11, 12 Group qtrs
(apts)

5,7,13 Res hotels,
14 Mob home parks &
15 Transient lodg

11,12,13,14,15,5,7

2, 3 Mfg, 4 Trans-
port'n, Comml &
Util

12,13,15,5,7

2,3,4

76 Parks

LS Hwy & st rt-of-way
Part of L8 Utilities

93 Water areas

1 Urban Uses

Al Detached sgl fam
B Coom, Serv, 2 linear,
3 periph, 4 unstr'd

A1, A2 Attached sg! fam
A3 Attached Multi-fam

B1a Shop cntr, b unplnd,

B2a Auto oriented,
Fi1b Ath fld, & golf

A1,A2,A3

Clb Open storage,
C2a Light fabricating,
Fla Stadium & Race tr

A3b Medium & high-rise
apts

C2b Heavy fabricating
C2c Processing

F2a Park areas
E5 Cemeteries

D7 St & Hwy rt-of-way
D6 Utility Transmission

UE Estates

RFB Fr wtr snd bch
RSK Alpine ski areas

UCR Clustered resi-
dential

RFB, RSK, UH Hwy
(strip) commercial,
US Shopping center

UA Garden Apts, UCR,
RA Ath fld, RFB, RFG
Fairgnd, RPG Playgnd
UT Townhse

UR Urban Res, RC
tennis ct, R1 Drive-
in thtr, RS Swim pool,
UL Lt ind, UP Inst

RAP Comml amusmt pk
UC Urban core

Ul Hvy ind, UTA airpt,
UTR Rail term, etc.
UTT Truck term, etc.

RG Golf, RP Urban pk,
RT Race tr, UO Urban
open land, + cemetery

HW Divided Highway

1 Urban or built-up
land

111 single family

12 Commercial
services

111, 112 Multi-fam

12

11 Residential, 12

15 Industrial &
Comml complex

17 other urban or
built-up

2.2 Ornamental Horti-
cult areas, 2 Ag

14 transportation
14 comml & util

51 Streams & Canals
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4.2

HUMAN ACTIVITY ZONES - COASTAL

GENERAL
COMMENTS

These zones are modified and managed for human use and are generally characterized by the continuing presence of man and
his activities in varying degrees. They are prepared and maintained in an artificial or highly modified state. The zones
are classified by the intensity and type of man's activities and, thus, the degree of departure from the surrounding
natural zone. The resulting habitats will contain species planned by man such as lawn grass, shrubs, and pets; adaptable
local species such as blackberries and gulls; and exotic species that are attracted to man's activities such as English
sparrows and rats. Coastal Zones include activities and developments on or near the shorelines and estuaries.

TOPOGRAPHY
AND
SOILS

Building sites are selected for utilitarian and aesthetic factors including, among others: access to transportation,
utilities, population, markets, jobs, view, recreation, climate, topography, drainage, and physical properties of soils.
Topography may be extensively modified to provide sites for construction and other activities; watercourses are often
diverted or channelized. This usually means destruction of existing soil structure by grading and filling, covering
ground with buildings and pavements, production of fill or spoil banks, and creation of new surface soils for managed
vegetation. Beach and dune stabilization programs occur in some areas, and portions of many estuaries have been filled.

CLIMATE

Except for some air pollution and smog, there is little modification of climate due to human activity in the study region.
Microclimatic changes, as in local fog and frost patterns, may occur where air flow patterns are affected by structures,
topographic changes, cleared and paved areas, and by waste heat. The micro-climatic influences of the ocean (temperature,
humidity, fog) are more pronounced than in the Inland Zones, with the added factor of salt spray near the water and for
some distance inland during storms. Rainfall is generally adequate except in summer.

HYDROLOGY

Runoff is usually modified and managed for human activity. Changes include dams and dikes, establishing new drainage
patterns, rerouting and channelizing streams, extensive modification of ground cover and soil permeability, tapping and
disruption of aquifers, installation of storm and sanitary sewers, piers, breakwaters, jetties, and channel dredging.
Surface runoff Is faster; storm peaks are quicker and higher. Fertilizers and spray residues enter streams directly.

Some irrigation occurs, with potential for more. The Coastal Zones are subject to occasional severe storms and ''100-year"
tides, as well as tsunamis.
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4.0 HUMAN ACTIVITY ZONES
(Continued)

4.2 Coastal Zones

4.2.1 Rural and Hamlet Zone
A Residential

B Commercial

4.2.2 Village and Suburban Zone
A Residential

B Commercial

4.2.3 Light Urban Zone
A Residential and Commercial

B Industrial

4.2.4 Dense Urban Zone
A Residential and Commercial

B Industrial

4.2.5 Buffer and Connector Zone
A Parks and Greenbelts

B Hedgerows

Transportation Corridors
Utility Corridors
Watercourses

Notes:

1.

Classification comparisons are the same as for 4.1 Inland Zones
except, under Fabos et al., 1973, delete RFB Freshwater Sandy
Beaches and substitute Saltwater Sandy Beaches (not in Fabos'

system) .

"' .. the abundance of wildlife in any given place is a function
of many parameters such as quantity, quality, and distribution
of vegetative cover; climate; topography; and land use.' - Fabos

et al., 1973, p. 59.

Anderson et al.,(1976), relate Standard Land Use Code to remote
sensor data.

Clawson and Stewart (1965) review land use classification.

Re 4.1.3B, as habitats, tennis courts and swim pools often look
more like industrial areas than residential and commercial.

Re 4.1.3B and L4.1.48, Standard Land Use Code (URA-BPR, 1965) is
based in part on Standard Industrial Classification Manual 1957.



Chapter Two — MODELING WITHIN THE ENVIRONMENT

Section Page

2.1 HIERARCHY OF ZONES, HABITATS, AND MODELS....... Sessssesersesassnne 2-1

2.1.1 Geographical Setting ....eveeerieeeeeneeeeecesoseneennannens 2-1
2.1.2 Biological Zones, Habitats, Succession.

and Cycles...ivieneinenennnnnennns e eieenens cettesene oo 2-1

2.1.3 Zone and Habitat Specific Models......ccievviirnnnnnannns oo 2-1

2.1.4 Hierarchial Arrangement.........ceuveu.. Ceeteeeieaeeaea, e, 2-2

2.2 MODEL FORMAT S . . iiiintiieteenoreeneeenoesesaseeensennsannsacennnns 2-2

2.2.1 Pictures and Symbols......ieieeereennnenenenenns Cereeeeaa 2-2

2.2.2 CoOMMUNitY COMPOS i tiON. cuvereureeneeeeeeneseneoesnsesnannes 2-2

2.3 HAGITAT MODELS MATRIX............ ettt ettt eaetet e 2-2

2.1 HIERARCHY OF ZONES, HABITATS, AND MODELS

2.1.1 Geographical Setting. The watershed was chosen as the basic, geographically defined area
in the terrestrial portion of the study region. For convenience in organization and study, these
were grouped into nine Watershed Units (see Introduction, Section ii and Figure 1) along
boundaries that provide units having generally similar physiographic, climatic, and hydrologic
features. The oceanic portion of the study area, over the continental shelf, is influenced by
the drainage, sediment transport, etc., from the watersheds, but is largely independent of these
divisions and has been designated as Unit #10 for reference purposes.

Within a watershed, the general ecological divisions are as shown in Figure 2 (which is repeated
from the Introduction on the same page as (p. 2-6) Table 2-1). These divisions form the framework
of the zonation outlined in Table 1 in the Introduction (p. xii) and correspond directly to the
groups of zones, and ''super zones'' (Alpine Highlands, Beaches and Dunes, etc.) in that table.

2.1.2 Biological Zones, Habitats, Succession, and Cycles. The basic ecological unit in this
classification system is the biological zone, environmentally determined by topography, soils,
climate, and hydrology on land, by light penetration, substrate, tidal cycles, and energy levels
in aquatic, estuarine, and oceanic environments, and by degree of disturbance in human activity
areas. These parameters combine to establish a number of distinct environments either favorable
to the growth and dominance of characteristic plant communities (by which the zones and habitats
are often named and described) or so harsh as to preclude significant plant growth (named and
described by other characteristic factors).

Any major disruption of the plant community in these environments (such as by wildfire, landslide,
clearcut, dredging, spoil dump) will ordinarily be followed by a regular succession of habitats
until a steady state (e.g. old growth forest, kelp bed) is again established. As this succession
of flora progresses, successional changes also occur among the fauna. Within each zone, habitats
may be distinguished by the plant community, and a characteristic animal community will usually
be found there.

Succession follows an irregular, or unusual event - a non-cyclic happening. The progression
of seasons is not considered succession. Similarly, the annual processions of plankton or
flowering plants, although sometimes referred to as successions are more strictly sequences
or cycles and are labeled as such (e.q., Pelagic Seasonal Cycle Model). For convenlence

in indexing, these cyclic models are grouped with true succession models (as in column 3 of
Table 2-1; 2.1-2).

2.1.3 Zone and Habitat Specific Models. Several kinds of models have been developed to show
the dynamic, interactive nature of the regional ecosystems. These models, which are introduced
in Section 3.2 of the Conceptual Model (Vol. 1) and further developed in the same section of the
Regional Synopsis (Vol. 11), include food webs, community composition, succession, and ecosystem
models.

Community Composition Models have been produced for each specific habitat by print-out from the
Annotated Species List (Part 2 of the Data Source Appendix). From these, Food Web Models have
been developed for selected habitats.

Ecosystem Models are also habitat-specific. Occasionally, however, it is convenient to include
more than one habitat for modeling an ecosystem. An example is the Nonvegetated Benthic Zone
where the four bottom-type habitats are included in one zone-level ecosystem model, the primary
variable of which is substrate type.

Habitat 2-1



Succession Models, and the accompanying Environmental Indices, are drawn at the zone level
although all habitats in the zone may not be included. An example is the Western Hemlock Zone
where aquatic and upland successions are separately modeled.

Annual sequences can be modeled at the zone or habitat level but few are included in this study.
Seasonal information, where appropriate, is noted in Community Composition and Ecosystem Models.

2.1.4 Hierarchial Arrangement. This hierarchy of watersheds, zones, habitats, and models is
illustrated in Figure 2-1. As shown at the top of the figure, the region is divided into
watersheds, which have inland and coastal areas, plus the oceanic area over the continental shelf,
The watersheds are grouped into watershed units in which inland and coastal biological zones are
shown in the central part of the figure. Pelagic and Benthic Zones can be identified in the
ocean. The distribution of inland biological zones, cutting across the Watershed Units, was

shown in Figure 1-1 in this volume.

Modeling within the habitats is shown at the bottom of Figure 2-1 with an example of the estuary
classification. The Habitat Description page is followed by one or more models as indicated by
the dots. A complete listing of models is presented in Section 2.3, which follows.

Models at the zonal level, such as Western Hemlock Succession, mentioned in Section 2.1.3, will
follow the appropriate zone description page. The zonal hierarchy is as shown in Table 1 in the
Introduction.

2.2 MODEL FORMATS

2.2.1 Pictures and Symbols. Pictorial models, such as Figure 2-2, are attractive and the
meaning is readily grasped. They are limited, however, in the amount of material that can be
presented in a given space.

Symbolic diagrams, as in Figure 2-3, are less cluttered. Using a modified version of Odum's
“energese'' (H. T. Odum, 1971 and 1972), these symbolic diagrams present functional (producer,
consumer, storage) information not easily represented inpictorial form. Additional information
(requlating factors, process or transfer information) can be readily shown on the symbolic
diagram.

An entire pictorial model (or sub-model) can be depicted by a symbol which is then used in a
higher level model. A Food Web Model could thus be symbolized and used as a sub-unit in an
Ecosystem Model. A series of basic industry models can be symbolized and incorporated into a
major economic activity, as was done in Figure 4-12 of the Conceptual Model (Vol. 1I).

Symbolic rather than pictorial representation is the primary mode of presentation in this study.

2.2.2 Community Composition. Computer search and print out is used to prepare the Community
Composition Models. A more sophisticated presentation, including productivity rates and energy
flow, is shown in the Conceptual Model (Fig. 3-7, Vol. 1) but is beyond the scope of the present
study.

2,3 HABITAT MODELS MATRIX

Table 2-1 lists all the zones and habitats and shows, in matrix form, the models that have been
included for each. The model columns are arranged in the table in the same order that the
models will appear following the corresponding zone or habitat description page.

Each row of the Matrix shows, under appropriate column headings, the page numbers for the zone
or habitat description and for the models that are presented. The Matrix is thus a Table of
Contents for Part 2 (Section 4 of the Introduction explains the page numbering). A pictorial
sketch and basic description are included for every habitat and for zones or ''super zones'' as
discussed in Section 1.3. In the selection of models for inclusion, emphasis was placed on those
habitats in which the U.S. Fish and Wildlife Service has major interest and responsibility.

Models for a particular habitat tend to be similar from zone to zone and are identical in some
instances (see Notes to Table 2-1). In some of these instances, page number entries will refer
to models for other habitats. Although models have not been prepared for all habitats, the

array of models presented here provides a procedural approach for data collection and further
analysis. Together with the Conceptual Model, these models provide a comprehensive framework for
detailed characterization. Together with the Regional Synopsis, these Zone and Habitat Descrip-
tions and models comprise a regional characterization.

2-2 Habitat
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PICTORIAL FOOD WESB -

OLD GROWTH WESTERN HEMLOCK

FIGURE 2-2. HABITAT MODEL, PICTORIAL DIAGRAM. This is a draft model showing the same

food web as the symbolic diagram on the facing page.
energy flow.

The arrows indicate direction of
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Fi 2-4,
GE%ERAL DIVISIONS OF A COASTAL WATERSHED
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TABLE 2-1. HABITAT MODELS MATRIX

p D(. €s
\,c<00 \I.(. . sltlo \31’0 ﬂt,, , %%
Biological Zonation

0 INLAND ZONES
1
1.

1.
1.1 Alpine Highlands

1.1.1 Arctic Alpine Zone 1.1.1-1
Lacustrine 1.1.1A-1
Palustrine 1.1.18B-1
Riverine 1.1.1C-1

o>

Tundra/Alpine 1.1.10-1
Rocklands 1.1.1E-1
lce Fields/Glaciers 1.1.1F-1

nmTmo

True Fir Zone2 1
Lacustrine 1
Palustrine 1

(1.2.1A-2) (1.2.1A-3)
(1.2.1A-2) (1.2.1A-3)

@®™PBN

Riverine 1.1.2C-1 1.1.2¢-2 (1.2.1¢c-2)
Early Seral Shrub 1.1.20-1 (1.1.1-2) (1.2.1-3) (1.2.16-2)
Second Growth Forest 1.1.2€-1 (1.1.1-2) (1.2.1-3) (1.2.1H-2)

moo
—~—~
-

01d Growth Forest 1.1 (1.1.1-2) (1.2.1-3) (1.2.1K=9)
Sub-Alpine Meadow 1.1,
1

Rockland/Talus 1.1.2

xO™M

! See Notes on Using the Matrix at the end of this table.

2 Ecosystems and processes in this .one are similar to those in lowland zones but not identical so
mode! page numbers are in parentheses.
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TABLE 2-1. Habitat Models Matrix! ,

(continued) €S A ¢ Sy, }
Lo 0t 7 4y 0%02”%- "f:cess/
Q O,’ A’O de /e 73 Q) ,.tlo ¢ y&oo
Biological Zonation <

1.2 Slopes and Lowlands
1.2.1 Western Hemlock Zone 1.2.1-1 1.2.1-2 1.2.1-3

A Lacustrine 1.2.1A- 1.2.1A-2 1.2.1A-3 1.2.1

B Palustrine 1.2.1B~ 1.2.1A-2 1.2.1A-3 1.2.1

C Riverine 1.2.1C-1 1.2.1C

D Riparian 1.2.1D- 1.2.1D

E Agricultural Lands 1.2.1E-1

F Early Seral Grasslands/Pasture 1.2.1F-1 1.2.1-2 1.2.1-3

G Early Seral Shrub 1.2.16-1 1.2.1-2 1,2.1-3  1.2.1

H Second Growth Forest (Broadleaf) 1.2.1H-1 1.2.1-2  1.2.1-3  1.2.1

| Second Growth Forest (Mixed) 1.2.11-1 1.2.1-2 1.2.1-3 1.2.1

J Second Growth Forest (Conifer) 1.2.1J-1 1.2.1-2 1.2.1-3  1.2.1

K 0ld Growth Forest 1.2.1K-1 1.2.1K-2 1.2.1K-3 1.2.1-2 1.2.1-3 1.2.1
1.2.2 Redwood Zone 1.2.2-1 1.2.2-2

A Lacustrine 1.2.2A-1 1.2.1A-2 1.2.1A-3 1.2.1

B Palustrine 1.2.2B-1 1.2.1A-2 1.2.1A-3 1-2-1

C Riverine 1.2.2C-1 1.2.1

D Riparian 1.2.2D-1 1.2.1

E Agricultural Lands 1.2.2E-1

F Early Seral Grasslands/Pasture 1.2.2F-1

G Early Seral Shrub 1.2.2G-1 1.2.2-2 1.2.1G6-2

H Second Growth Forest (Broadleaf) 1.2.2H-1 1.2.2-2 1.2.1H-2

| Second Growth Forest (Mixed) 1.2.21-1 1.2.2-2 1.2.1H-2

J Second Growth Forest (Conifer) 1.2.2J-1 1.2.2-2 1.2.1H-2

K 0ld Growth Forest 1.2.2K-1 1.2.2-2 1.2.1K-9
1.2.3 Mixed Evergreen Zone 1.2.3-1 1.2.1-2 1.2.1-3

A Lacustrine 1.2.3A-1 1.2.1A-2 1.2.1A-3 1.2.1

B Palustrine 1.2.38-1 1. -2 1.2.1A-3 1.2.1

C Riverine 1.2.3C-1 1.2.1C-2

D Riparian 1.2.3D-1 1.2.1D

E Serpentine 1.2.3E-1

F Early Seral Grasslands/Pasture 1.2.3F-1

G Early Seral Shrub 1.2.36G-1 1.2.1-2  1.2.1-3 1.2.1

H Second Growth Forest (Broadleaf) 1.2.3H-1 1.2.1-2 1.2.1-3 1.2.1

| Second Growth Forest (Mixed) 1.2.31-1 1.2.1-2  1.2.1-3  1.2.1H-2

J Second Growth Forest (Conifer) 1.2.3J-1 1.2.1-2 1.2.1-3 1.2.1H-2

K 0ld Growth Forest 1.2.3K-1 1.2.1-2 1.2.1-3 1.2.1K-2
1.2.4 Sitka Spruce Zone 1.2.4-1 1.2.1-2 1.2.1-3

A Lacustrine 1.2.4A-1 1.2.1A-2 1.2.1A-3 1.2.1A-4

B Palustrine 1.2.48B-1 1.2.1A-2 1.2.1A-3 1.2.1B-2

C Riverine 1.2.4C-1 1.2.1C-2

D Riparian 1.2.4D-1 1.2.1D-2

E Agricultural Lands 1.2.4E-1

F Early Seral Grasslands/Pasture 1.2.4F-1 1.2..-2 1.2.1-3

G Early Seral Shrub 1.2.46-1 1.2.1-2  1.2.1-3  1.2.1G6-2

H Second Growth Forest (Broadleaf) 1.2.4H-1 1.2.1-2 1.2.1-3  1.2.1H-2

I Second Growth Forest (Mixed) 1.2.41-1 1.2.1-2 1.2.1-3  1.2.1H-2

J Second Growth Forest (Conifer) 1.2.4J-1 1.2.1-2 1.2.1-3  1.,2.1H-2

K 01d Growth Forest 1.2.4K-1 1.2.1-2 1.2.1-3  1.2.1K-9
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TABLE 2-1. Habitat Models Matrix! O
(continued)

Biological Zonation

.0 COASTAL ZONES
1 Estuaries 2.1-1 2.1-2 2.1-3
1.1 Subtidal Estuarine Zone

A Channel 2.1.1A-1
B Mud Flat 2.1.1B-1 2.1.1B-2
C Sand Flat 2.1.1C-
D Eelgrass 2.1.

E Rocky Substrate 2.1. 2.1.1€-2
2 Intertidal Estuarine Zone

A Pilings 2.
B Mud Flat 2.

C Emergent Vegetation 2. 2.1.2C-2

3 Above Tide Estuarine Wetland Zone

A Diked Marsh 2.1
B Shrub Wetland 2.1.

C Forested Wetland 2.1

Beaches and Dunes 2.2-1 2.2-2 2.2-
1 Beach Surf Zone
A Unprotected Beach 2.2.1A-1 2.2.1A-2 2.2-
B Protected Beach 2 1B 2.2
2 Above Tide Beach and Dune Zone
A Foredune 2
B Deflation Plain 2.
C Dune Marsh 2

D Active Dune 2.2.2D-1 2.2-2
E Dune Lake 2.2.2E-1 2.2.2E-2 2.2-2
F Stabilized Dune 2.2.2F-1 2.2-2
2.3 Headlands and Rocky lslands 2.
2.3 Rocky Surf Zone

1
A Unprotected
B Protected

2 Above Tide Rocky Shore Zone
A Headlands and Rocky Islands 2,3.2A-1 2.3.2A-2

3.0 OCEANIC SHELF ZONES 3.0-1

3.1 Pelagic Oceanic Zones

3.1.1 Euphotic Pelagic Zone

A Euphotic 3.1.1A-1 3.1.1A-2
3.1.2 Disphotic Pelagic Zone

A Disphotic 3.1.2A-1 3.1.2A-:2

.

Benthic Oceanic Zones

1 Non-vegetated Benthic Zone

A Rocky 3
B Mud 3.
C Muddy Sand 3
D Sand 3

2 Vegetated Benthic Zone
A Kelp 3.2
B Surfgrass 3.2.

www (VAR VIRVIRVERVE]

2-8 Habltat



TABLE 2-1.

.

P i 4

- -0

= = = =
- - - -
OPr DPW OBPN ©> =

@ >\

moo

@®>N

&
N
@ >\ @ > = @ > w

moo

(continued)

Biological Zonation

HUMAN ACTIVITY ZONES
Inland

Rural and Hamlet Zone
Residential
Commercial

Village and Suburban Zone
Residential
Commercial

Light Urban Zone
Residential and Commercial
Industrial

Dense Urban Zone
Residential and Commercial
Industrial

Buffer and Connector Zone
Parks and Greenbelts
Hedgerows

Transportation Corridors
Utility Corridors
Waterways

Coastal

Rural and Hamlet Zone
Residential
Commercial

Village and Suburban Zone
Residential
Commercial

Light Urban Zone
Residential and Commercial
Industrial

Dense Urban Zone
Residential and Commercial
Industrial

Buffer and Connector Zone
Parks and Greenbelts
Hedgerows

Transportation Corridors
Utility Corridors
Waterways

Habitat Models HatrixI

k.11 h.1-2
4.1-2
h.1.1A-1
4.1.1B-1
ho1-2
1.2A-1
4.1.28-1
4.1-2
4.1.3A-1
4.1.38-1
b.1-2
4.1.4A-1
4.1.4B-1
4.1.5A-1
4.1.58-1
L.1.5C-1
4.1.50-1
b.1.5€e-1
4.2 4.2-2
4.2-2
4.2.1A-1
4.2.18-1
4.2-2
h.2.2a-1
4.2.28-?
4.2-2
4.2.3A-1
4.2.38-1
L. 2-2
4.2.4A-1
4,2.48-1
4.2.5A-1
b.2.58-1
4.2.5c-1
4.2.5D-1
b.2.5€-1
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4.2-3

4,2-3

4.1.3A-2

4.2.3A-2

Notes on Using the Matrix

1. This Matrix serves as a Table of Contents for Part 2 of this volume.

2. Entries in the Matrix are page numbers where particular models and description pages may be
found in Part 2.

3. In general, models will be similar from zone to zone for a particular habitat.

4, identical models are not repeated so a page number for the first habitat will be used.

Ecosystem Model for 2.1.3 B Shrub Wetland is on page 1.2.16-2.

5. Succession Models cover several habitats.

and the page number will be repeated for subsequent stages.

6. Where no page number appears in the Matrix, no model was prepared

Habltat
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NOTES FOR PART 2

This part of Volume 3 contains description pages for the zones and for each of
the habitats within zones. A Community Composition list for each habitat has
been printed out from the Annotated Species List, described briefly in Chapter 2
of Part 1 and which appears in full as Part 2 of Volume 5, the Data Source
Appendix. Food web models have been prepared from the community composition
print-outs for selected habitats.

These and other models follow the habitat (or zone) description pages. The models
that have been prepared for each habitat (or zone) are listed in Table 2-1,
which is, in effect, a table of contents for this part of the volume.

Processes in the inland zones tend to be very similar from one to another so

that Ecosystem and Succession models for different forest zones will differ only

in relatively minor detail, and sometimes not at all. Community Composition and
Food Webs will be quite distinctive but Freshwater Aquatic (Lacustrine) Succession
will be almost identical from zone to zone. Where a model has not been included for
a particular zone or habitat, therefore, the model from another zone will often
serve.

Succession models (see Section 3.2.4 of the Conceptual Model, Volume 1) have
been prepared for the forests of the Western Hemlock and Redwood Zones and for
most of the aquatic zones. Environmental Indices are included for most of
these succession models (see Table 2-1).

Ecosystem models for the Western Hemlock Zone and the aquatic zones have also been
included. The various models follow the zone or habitat description pages in the
same order as the column headings in Table 2-1.

Classification is first by natural qualities (see Clawson and Stewart, 1965, for
discussion of land classification). Division into super zones and zones depends
on location and morphology, on the latitude and the relation to the ocean and land
masses, and on relief, altitude (or depth), geology, hydrology, light, tides, and
vegetative cover. The second or habitat level of classification is functional, in
a broad sense, e.g., grassland, old growth forest, active dune, and designates the
predominant biological communities.

Second and third order levels of classification (e.g., waste management and
sanitary land fill, respectively) would get into local habitats and environmental
niches. These are important to detailed local studies but are beyond the scope
of a regional characterization.

Agricultural land will be much more important in other characterization regions
because of the larger proportion of land involved, the socioeconomic importance,

and the variety of habitats that are provided for weeds and wildlife. In such
regions, agricultural land should probably be considered with other Human Activities
and given zone status.

The distinctions between Inland and Coastal Zones of Human Activity are relatively
small in the descriptions which follow (in Section 4.0). They become more striking
when the classification system is taken to a second (habitat) order of division.

The page numbering system for Part 2 (Section v of the Introduction) consists of
two parts, separated by a dash (-). The first part is the numerical (and
alphabetical) designation of the zone or habitat; the part after the dash is

a serial number for the page within that zone or habitat.

For example, the Mud Flat Food Web in the Subtidal Estuarine Zone will be on page
2.1.1B-2: 2.1.1 is the zone, B is the Mud Flat habitat, the dash (-) separates

the basic parts of the page number, and the 2 indicates that the food web is the

second page of material presented for this mud flat habitat.
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ARCTIC _ALPINE ZONE

The Arctic Alpine Zone is restricted to the high peaks of the Olympic Mountains. Because

GENERAL productivity is low, the zone is especially sensitive to disturbances and the rate of re-
COMMENT vegetation Is extremely slow. Within the study area this zone is under U.S. Department of
Interior jurisdiction in Olympic National Park.
TOPOGRAPHY Elevation ranges from timberline upward, beginning approximately at 1,460 meters (5000 ft).
AND Youthful substrate (with shallow, rocky soil), active mass wasting (landslides, rockfall,
SOILS avalanches), and active weathering are characteristic. Slopes and aspects are highly
variable.
Long, cold winters (8 - 9 months), short growing season and brief summers,
strong, sun- and rain-shadow effects, diurnal wind patterns.
CLIMATE
Heavy precipitation peaking during winter months with much of it as snow; rapid discharge
peaking at snow melt; retention in form of glaciers and snowfields is characteristic.
HYDROLOGY

HABITAT TYPES

1LLLA
Lacustrine

L F
L1 8 Lic 111 D LI E Ice Fields/
Palustrine Riverine Tundra /Alpine Rockiands Glaciers
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1.1.1 Arctic Alpine Zone

A Lacustrine

Habitat Description

Clear waters, usually frozen in winter; oligo-
trophic, i.e. deficient in nutrients and low
productivity.

Food Web

Predominantly detrital, depending on surrounding
drainage; salmonids and amphibians are at the
apex of the food web.

Characteristic Flora

Nannoplankton, ultraplankton.

Characteristic Fauna

Zooplankton: protozoans, rotifers, cladocerans,
copepods, mites.

Salmonid fish: rainbow trout, brook trout, cut-
throat trout, sllver trout (sockeye salmon or
kokanee) .

Benthos: midges, amphipods, stoneflies, mayflies.
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NANME RANGE
COMMON NANME

TROPHIC LEVELS (1) PRODUCER
VASCULAR PLANTS

CALAMAGROSTIS CRASSIGLUMIS 123456799
THURBER®S REEDGRASS
SPIREA DOUGLASII 123436789

DOUGLAS SPIREA

TROPHIC LEVELS (2) HERBIVORE

INVERTEBRATES

BAETIS 123456789
MAYFLIES

BRILLIA 123456789
MIDGES

CHIRONOMIDAE 123456789
TRUE MIDGES

EPHEMERELLA 123°%6789
MAYFLIES

GASTROPODA 123456789
SNAILS

HYODROPTILA 123456789
CADOISFLIES

HYDROPTILIDAE 123456789
CADDISFLIES

LIMNEPHILIDAE 123456789
CADDISFLIES

PARALEPTOPHLEBIA 123436789
MAYFLIES

PHRYGANEID AE 123456789
CADDISFLIES

SIPHLONURUS 1234%6789
MAYFLIES

TRUPHIC LEVELS (2) HExBIVCRE
HERPETOFAUNA

BUFO BOREAS BOREAS 123456789
NORTHWESTERN TOAD/TADPOLE

HYLA REGILA 123456789

PACIFIC TREE FROG/TADPOLE
RANA CASADAE 12
CASCADES FROG», TADPOLE

TROPHIC LEVELS (3) CARNIVORE
FISHES

PROSOPIUM WILLIAMSONI 1
MOUNTAIN WHITEFISH

SALMO CLARKI
CUTTHROAT TROUT

123456789

ZONES ARCTIC ALPINE
ABUNDANCE

» ®» O O » O >

o » O P

HABITATS LACUSTRINE

SCIENTIFIC NAME
COMMON NANME

RANGE ARUNDANCE

TRIPHIC LEVELS (3) CARNIVORE

HERPETOFAUNA

THAMNOPYIS SIRTALIS PICKERINGI 123 C

PUGET SOUND RED=-SIDED GARTER §

TRUPHIC LEVEL?! (@) DETRITIVORE

INVERTEBRATES

CERATUPOGINIDAE
BITING MICGES
ENCHYTRAFDAE
OLIGOCHAETES
1SOPODA

1SOPODS
LEPIDOSTONA
CADDISFLIES
LEPIDOSTOMATIDAE
CADDISFLIES
LUMBRICULIDAE
OLIGOCHAETE
OLIGOCHAETA
SEGMENTELD ROUNDWORMS
TUBIFICIDAE
TUBIFICIDS

123656799 (o
123456729 A
123456789 ¢
123456709 A
123456749 )
123456789 A
123456789 s
123456789 A

TRUPAIC LEVELS () DMNIVCRE

INVERTERRATES

AMPHIPODA
AMPHIPODS

LIMNEPHILIDAE
CADDISFLIES

1
by

23456789 c
236567389 [

TROPHIC LEVELS (6) PARASITE

INVERTEBRATES

HIRUDINAE
LEECHES

KEY TO SYMBOLS
(FROM FIGURE 3-10, VOLUME 1).

ABUNDANCE
A - ABUNDANT
C - COMMON
U - UNKNOWN

0 - PRESENT ABUNDANCE UNKNOWN

123456799 c

STATUS

R - RARE

E - ENDANGERED

T - THREATENED

P - PERIPHERAL

| - ENDEMIC

EG - GAME

C - COMMERCIAL

c - POTENTIALLY
COMMERC AL

X - PEST

STATUS
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMON NAME

TROPHIC LEVELS (7) FILTER FEEDER

INVERTEBRATES

AMELETUS
MAYFLIES
BOSMINA
WATER FLEAS
CERACLEA
CADOISFLIES
CLADOCERA
WATER FLEAS
COPEPODA
COPEPODS
CULICIDAE
MOSQUITOS
cycLaors
COPEPODS
DAPHNIA
WATER FLEAS
DIAPTOMUS
COPEPODS
EPISCHURA
COPEPODS
KELLICOTTIA
ROTLFERS
LEPTOCERIDAE
CADDISFLIES
MYSTACIDES
CADDISFLIES
PELECYPODA
CLAMS
PSYCHOMYIA
CADDISFLIES
PSYCHOMYIIDAE
CADDISFLIES
ROTIFERA
ROTIFERS

IONE» APCTIC

RANGE

123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456709
123456789
123456789
123456789
123456789
123456709
123456789
123456789
123456789

ABUNDANCE

» > > »

»

» O O 0

HABITATS LACUSTRINE

SCIENTIFIC NAME RANGE ABUNDANCE
COMNRON NAME

TROPHIC LEVELS (&) SCAVENGER

INVERTEEBRATE,
TURBELLARIA 123456769 [
FLATWORMS
TRUPHIC LEVELS (G) INVERTEBRATE EATER
FISHES
SALMD GAIRDNERI 123456789 A
RAINBROW TROUT
SALVELINUS FONTINALIS 789 c

BROOK TRIUT

TROPHIC LEVELS (9) INVERTEBKATE FATER

HERPETOFAUNA

AMBYSTCMA GRACILE GRACILE 123456789 [+
BROWN SAL AMANDER

AMBYSTOMA MACRIDACTYLUM MACROD 1234 c
WESTERN LONG=TJeD SALAMANCER

HYLA RFGILA 123456789 A
PACIFIC TREE FROG

RANA CASCADA: 12 [
CASCAVLES FROG

TARICHA GRANULUSA GRANLULOSA 123656789 c

NORTHERN RUUGH SKINNED NEWT

CTATUS
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMON NAME

TROPHIC LEVELS (9) INVERTEBRATE FATER

INVERTEBRATES

AGABUS VANCOUVERENSIS
OIVING BEETLE
ANSTOPTERA

ORAGONFLIES

ANTHERIX

SNIPE FLIES

COLEOPTERA

AQUATIC BEETLES
DOLICHOPDOIDAE
LONG-LEGGED FLIES
DYTISCIDAE

PREDACEOUS DIVING BEETLES
ENMPIDIDAE

DANCE FLIES
HYDROPHILIDAE

WATER SCAVENGER BEETLES
NEBRIA KINCAIDI

GROUND BEETLE
NEBRIA TRIFARIA VANDYKEI
GROUND BEETLE

OECETIS

CADDISFLLES
POLYCENTROPOOIDAE
CADDISFLIES
RHYACOPHIL A

CADDISFLIES
SCAPHINOTUS OLYMPIAE
GROUND BEETLE

LYGOPTERA

DAMSELFLIES

ZONES ARCTIC ALPINE

RANGE

1
123456789
23456789
1234%6789
123456789
123456789
123456789
123456789
1

1234
123456789
123456769
123456789
1
123436789

ABUNDANCE

» O » O

» O

o 5 o0 O o o

HABITAT: LACUSTRINE

SCIENTIFIC NAME
COIMPON NAPE

RANGE

TROPHIC LEVELS (O) UNKNOWN

INVERTEBRATES

ACARINA
WATER MITES
CHIRONOMUS
TRUt MIDGES
EPHEMEROPTERA
MAYFLIES
LIMNEPHILUS
CADDISFLIES
MUSCIDAE
HOUSE FLIES
NEMATODA
ROUNDWORMS
OSTRACCDA
SEED SHRIMP
PSYCHODIOAE
MOTH FLIES
TIPULIDAE
CRANE FLIES
TRICHOPTERA
CADDISFLIES

123450789
1234506789
123456789
123456769
123456789
123456789
123456769
123456789
123456789
123456789

ARUNDANCE
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1.1.1 Arctic Alpine Zone
B Palustrine

_PA

Habitat Description

vegetation often associated with lakes.

Food Web
Unknown.

Poorly drained, saturated soils with low herbaceous

Characteristic Flora

Cottongrass, sedge spp., rush spp., sphagnum,
heath.

Characteristic Fauna

Insects: mosquito larvae.

Herpetofauna: rough-skinned newt, northwestern
salamander, Cascade frog.

Birds: Brewer's blackbird.
Mammals: mountain vole, Townsend's vole.
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COMMUNITY COMPOSITION INLANDS ZONES

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVELS (1) PRODUCER
NON=VASCULAR PLANTS

SPHAGNUM 123456789
SPHAGNUM MOSS

TROPHIC LEVEL® (1) PKODUCER
VASCULAR PLANTS

ALNUS INCANA 1
MOUNTAIN ALDER

ANDROMEDA POLIFOLIA 12
BOG=-ROSEMARY

BOTRYCHIUM LANCEOLATUM 1
LANCE=-LEAVED GRAPE=FERN

CALAMAGROSTIS CRASSIGLUMIS 123456789
THUKBER®S REEDGRASS

CAREX NIGRICANS 1
BLACK ALPINE SEDGE

CAREX SPECTABILILS 1
SHOWY SEDGE

EMPETRUM NIGRUM 1234556789
CROWBERRY

ERIOPHORUM CHAMISSONIS 1
COTTONGRASS

KALMIA OCCIDENTALIS 123456789
SWAMP LAUREL

LEOUM GLANDULOSIM 123456789
PACIFIC LABRADIR TEA

LEOUM GROENLANDICUM 12348
LABRADOR TEA

VACCINIUM OxYCOCCUS 123456789

wILD CRANBERRY

TRUPHIC LEVELS (2) HERBIVORE

INVERTEBRATES

BAETIS 123456789
MAYFLIES

CHIRONOMIDAE 123656769
TRUE MIDGES

CINYGMULA 123456789
MAYFLIES

CRICOTOPUS 123456789
TRUE MIDGES

ELMIDAE 123456789
RIFFLE BEETLES

EPHEMERELLA 1234556789
MAYFLIES

EUKIEFFERIELLA 123456769
TRUE MIDGES

GASTROPODA 1234567089
SNAILS

HYDROPTILIDAE 1234%6769
CADDISFLIES

ARCTTIC ALPINE
ABUNDANCE

=

c € 0O o o0 < C

o »» O € O o

HASITATS PALUSTRINE

SCIENTIFIC NAME RANGF
COMMIN NAME

TROPHIC LEVEL: (2) HERBIVORE

INVERTEBRATES
LIMNEPHILIDAE 123456769
CADDISFLIES
OCHROTFICHIA 123456799
CAODISFLIES
PARALEPTOPHLEBIA 123464567489
MAYFLIES
PHRYGAMEID AE 123456789
CADDISFLIFES
SIPHLONURYS 123456799
MAYFLIES
TROPHIC LEVeL® (2) HERBIVORE
HFRPETOFAUNA
BUFO BOREAS BOREAS 123456789
NORTHaESTERN TOAD/TADPOLE
HYLA REGILA 123464567F9
PACIFIC TREZ FRIG/TAOPOLE
RANA CAaSADAE 12

CASCADcS FRUG», TADPOLE

TRJIPHIC LEVEL® (2) CARNIVORF
FISHES

SALMO CLARK] 1234567869
CUTTHKOAT TROUT

TRIPHIC LcVELS (3) CARNIVOFE
HERPETOFAUNA

THAMIOPHIS SIRTALIS PICKERINGI 123
PUGET SOUND RED-5I0tD GARTER S

KEY TO SYMBOLS - 1.1.1 A-2

ABUNNDANCE

o

STATUS
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COMMUNITY COMPOSITION INLANDS ZONEs ARCTIC ALPINE HABITATS PALUSTRINE

SCIENTIFIC NAME RANGE ABUNDANCE STATUS SCIENTIFIC NAME RANGE ARUNDANCF  STATUS
COMMON NANME COMMON NAME
TROPHIC LEVELS (4) DETRITIVORE TROP{IC LEVELS (7) FILTER FEEDER
INVERTEBRATES INVERTERBRATES
CERATOPOGONIDAE 123456789 [ - AMELETUS 123456789 v -
BITING MIDGES MAYFLIES
DIXA 123456789 A - CLADOCFRA 123456789 A -
DIXA MIOGES WATER FLZAS
ENCHYTRAEDAE 123456789 A - COPEPODA 123456789 A -
OL IGOCHAETES COPEPODS
HYDRUBAENUS 123456789 A - CORYNONEUR A 123456799 c -
TRUE MIDGES TRUE MID3ES
1SOPODA 123456789 c - CULICIOAE 123456709 A -
1S0PODA MOSQUITOS
LEPIDOSTOMA 123456789 A - CYCLOPS 123456789 A -
CADDISFLIES CJUPEPODS
LUMBRICULIDAE 123456789 A - HETEKOTRISSOCLADIUS 1234%6789 A -
OL IGOCHAETE TRUE MIDGES
MICROTENDIPES 123456709 4 - LEPTOCERINAE 123456789 A -
TRUE MIDGES CADDISFLIES
OLIGOCHAETA 123456789 A - MICROPSECTRA 123456789 (o -
SEGMENTED ROUNDWORMS TRUE MIDGES
ORTHOCLADIUS 123456789 c - MYSTACIOES 123456799 A -
TRUE MIOGES CADDISFLIES
PARAKIEFFERIELLA 123436789 Q - PARATANYTARSUS 1236456739 [\] -
TRUE MIDGES TRUEt MIDSES
PHAENOPSEC TRA 123456789 A - PELECYPODA 123456799 c -
TRUE MIDGES CLAMS
PROCLADIUS 123456789 [ - PSECTROCLADIUS 123456789 [+ -
TRUE MIDGES TRUE MIDGES
TANYTARSUS 123456709 4 - ROTIFERA 123456789 A -
TRUE MIDGES ROTIFERS
TUBIFICIDAE 123456789 A - STEMPELLINA 123456789 Q -
TUBIFICIDS TRUE MIDGES
TEMNP -
TROPHIC LEVELS (5) OMNIVORE STRUPELLIALLLA 123456789 ¢
INVERTEBRATES THIENEMANNIELLA 123456789 ¢ -
AMPHIPODA 123456789 (4 - TRUE R1DGES
AMPHIPODS
LIMNEPHILIDAE 1234%6789 A - TROPHIC LEVELS (8) SCAVENGER
CADOISFLIES INVERTEBRATES
TURBELLARIA 123456789 c -
TROPH’I‘ﬁnl’;ixgll (5) OMNIVORE FLATWORNS
PEROMYSCUS MANICULATUS 123456789 (4 x
DEER MOUSE
TROPHIC LEVELS (6) PARASITE
INVERTEBRATES
HIRUDINAE 123456709 (4 -

LEECHES
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMON NAME

TRIPHIC LEVEL?® (9) INVERTEBRATE EATER

INVERTEBRATES

ANSTOPTERA
ORAGONFLIES
COLECPTERA
AQUATIC BEETLES
DOLICHOPOOIDAE
LONG=LEGGED FLIES
DYTISCIODAE
PREDACEQUS DIVING BEETLES
EMPIDIDAE
DANCE FLIES
HYDROPHILIDAE
WATER SCAVENGER BEETLES
NEBRIA KINCAIDI
GROUND BEETLE
NEBRIA LABRADNRICA CRASSICORNI
GROUND BEETLE
NEBRIA SAHLBERGI
GROUND BEETLE
NEBRIA TRIFARIA VANDYKEI
GROUND BEETLE
RHYACOPHIL IDAE
CADDISFLIES
IYGOPTERA
DAMSELFLIES

TROPHIC LEeVELE (9) INVERTEBRATE EATER

FISHES

SALMO GAIRDNERI
RAINBOW TROUT

TROPHIC LEVELS (9) INVERTEBRATE EATER

HERPETOFAUNA

AMBYSTOMA GRACILE GRACILE
BROWN SALAMANDER

IONEs ARCTIC ALPINE

RANGE

1234567089
1234567869
123456789
1234356789
123456789
123456789
1

1

1

1234
123456789
123456789

123456789

123456789

AMBYSTOMA MACRODACTYLUM MACROD 1234

wESTERN LONG=TUFD SALAMANDER
HYLA REGILA

PACIFIC TREE FROG

PLETHODON VANDYKEIL

WASHINGTIN SALAMANDER

RANA CASCADAE

CASCADES FRIG

123456789

12
12

RHYACOTRITON OLYMPICUS OLYMPIC 12365
NORTHERN OLYMPIC MUOUNTAIN SALA

TARICHA GRANULOSA GRANULOSA
NORTHERN RUUGH SKINNED NEWT

123456789

ABUNDANCE

»

» P O O O O O O » O

U]

HABITATS PALUSTRINE

SCIENTIFIC NAME

COMMON NAME

TRIPAIC LEVELS (0)

ACARINA
wATER MITES
CHIRUNOMNUS
TRUE MIODGES
CONCHAPELOPIA
TRUE MIDGES
EPHEMEROPTERA
MAYFLIES
MUSCIDAE
HOUSE FLIES
NEMATODA
ROUNNWORYS
OSTRACODA
SEED SHRIMP
PELTOPERLA
STONEFLIES
PLECOPTERA
STONEFLI=S
POLYPEDILUM
TRUE MIDGES
PSYCHODILDAE
MOTH FLIES

THIENEMANNIMYIA

TRUE MIDGES
TIPLLIDAE
CRANE FLIES
TRICHOPTER A
CADDISFLIES

INVLRTEBRATES

RANGE

123456789
1236456789
123456789
123456789
123456789
123456789
123456789
123456739
123456739
123426789
123456789
123456779
1236567389
123456789

ABUNDANCE

[-]

o O O >

STATUS
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1.1.1 Arctic Alpine Zone
C Riverine

Habitat Description

Streams are fairly small, undeveloped, and frozen
during winter. They are predominantly in the boulder
zone, as defined by Bauer (1974A), with steep
gradients.

Food Web
Primarily detrital.

RI VQ‘FRTA{E

Characteristic Flora

Periphyton.

Characteristic Fauna

Insects: mayflies, stonefly, caddis fly, and
black fly larvae.

Birds: dipper.
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMON NAME

IONES ARCTIC

RANGE

TROPHIC LEVELS (2) HERBIVOPE

INVERTEBRATES

BAETIS
MAYFLIES
BRACHYCENTRIDAE
CADDISFLIES
BRACHYPTERA
STONEFLIES
BRILLIA
MIDGES
CHIRONOMIDAE
TRUE MIDGES
CINYGMULA
MAYFLIES
CRICOTOPUS
TRUE MIDGES
ELMIDAE
RIFFLE BEETLES
EPEORUS
MAYFLIES
EPHEMERELL A
MAYFLIES
EUCAPNOSIS
STONLFLIES
EUKIEFFERTIELLA
TRUE MIDGES
GASTROPODA
SNAILS
GLOSSOSOMATIDAE
CADDISFLIES
HEPTAGENIA
MAYFLIES
HETERLIMNIUS
RIFFLE BEETLES
HYDROPTILA
CADOISFLIES
HYDROPTILIDAE
CADODISFLIES
LEUCOTRICHIA
CADDISFLIES
LEUCTRA
STONEFLIES
LIMNEPHILIDAE
CADDISFLIES
MICRASEMA
CAODISFLIES
NARPUS
RIFFLE BEETLES
NEMOURA
STONEFLIES
OCHROTRICHIA
CADDISFLIES
OPTIOSERVUS
RIFFLE BEETLES

1234567589
123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456789
1
123456789
1234506789
123456789
123456789
123456789
123456789
123436789
«56789
1234656789
123456789
1234567089
123456789
123456789
123456789
1234567089

ABUNDANCE

» » O O O >

» > O

» O » OO O OO O >

» O O O » O » >

(2]

HABITAT: RIVERINF

SCIENTIFIC NAME RANGE
COMMON NAME
TROPHIC LEVELS (2) HERBIVORE
INVERTEBRATES
PARALEPTOPHLESTA 123456789
MAYFLIES
PHRYGANE IDAE 123456799
CADDI1SFLIES
PTERONAKCZLLA 1234567P9
STONEFLIES
PTEPONARCYS 123450709
STONEFLIES
RHITHROGENA 123456789
MAYFLIES
SIPHLONURUS 123456789
MAYFLIES
ZAITZEVIA 123456789
RIFFLE REETLES
TRIPHIC LEVELY (2) HFPBIVORE
HERFETOFAUNA
BUFO BORcAS BOREAS 123456709
NORTHWESTERN TOAU/TADPOLE
HYLA REGILA 123456789
PACIFIC TREc FROG/TAOPOLE
RANA CASADAE 12
CASCADES FRIG» TADPOLE
TRIPHIC LEVELS (3) CAPNIVORE
FISHES
PROSGPIUM WILLIAMSCNI 1
MOUNTAIN WHITEFISH
SALMU CLARK] 123456789
CUTTHROAT TROUT
SALVILINUS MALMA 123456709
DOLLY VARDEN
TRJPHIC LEVEL? (3) CARNIVORF
HERFETOFAUNA
THAMNOPHIS SIRTALIS PICK:ERINGI 123
PUGET SOUND RED-SIOED GARTER §
TRJPHIC LEVELS (3) CARNIVORE
BIRDS
ACTITIS MACULARIA 123456789

SPOTTED SANDPIPER

KEY TO SYMBOLS - 1.1.1 A-2

ABUNNANCE

3]

o

»

STATUS
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME RANGE
COMMON NAME
TROPHIC LEVEL® (&) DETRITIVORE
INVERTEBRATES
CERATOPOGONIDAE 123456789
BITING MIDGES
DIXA 123456789
DIXA MIDGES
ENCHYTRAEDAE 123456789
OLIGOCHAETES
HYDROBAENUS 123436789
TRUE MIDGES
IRONODES 123456709
MAYFLIES
1S0PODA 123456789
10SPODS
KINCAIDIANA 1
OLIGOCHAETS
LEPIDOSTONA 123456789
CADDISFLIES
LEPIDOSTOMATIDAE 123456789
CADDISFLIES
LUMBRICULIDAE 123456789
OLIGOCHAETES
MICROTENDIPES 123456789
TRUE MIDGES
OLIGOCHAETA 123456789
SEGMENTED ROUNDWORMS
ORTHOCLADIUS 123456789
TRUE MIDGES
PARAKIEFFERIELLA 123456789
TRUE MIDGES
PHAENOPSECTRA 123436789
TRUE MIDGES
PROCLADIUS 1234367089
TRUE MIDGES
STYLOORILUS 1
OLIGOCHEATS
TANYTARSUS 123456789
TRUE MIDGES
TUBIFICIDAE 123436769
TUBIFICIDS
TROPHIC LEVELS (5s OMNIVORE
INVERTEBRATES
AMPHIPODA 123456789
AMPHIPODS
LIMNEPHILIDAE 123456789
CADDISFLIES
TROPHIC LEVEL® (6) PARASITE
INVERTEBRATES
HIRUDINAE 123436789
LEECHES

IONESt ARCTIC ALPINE
ABUNDANCE

o o a o » » O

» > >

» O O O o0 o O »

HABITAT® RIVERINE

SCIENTIFIC NAMZ
COMMON NAPE

TRIPHIC LEVELT (7) FILTER FEEDER

INVERTEBRATES

AMELETUS
MAYFLIES
ARCTOPSYCHE
CADDISFLIES
CERACLEA
CADDISFLIES
CONSTEMPELLINA
TRUE MIDGES
CoPLPODA
COPEPODDS
CORYNONEURA
TRUE MIDGES
DIAMESA
TRUE MIDGES
HETEROTRISSOCLALIUS
TRUE MIDSES
HYDRGPSYCHE
CADDISFLIES
KRENOSMITTIA
TRUt MIDGES
LEPTOCERIDAE
CADDISFLIES
MICROPSECTRA
TRUt M10GES
MYSTACIDES
CADDISFLIES
PARAMETRIICNEMUS
TRUEt MIDGES
PARAPSYCH:Z
CADDISFLIES
PARATANYTARSUS
TRUE MIOGES
PELECYPODA
CLAMS
PHILOPOTAMIDAE
CADCISFLIES
POTTHASTIA
TRUE MIDGES
PSECTRCCLADIUS
TRUE MID3ES
PSYCHOMYIA
CAOCDISFLIES
PSYCHOMYIIDAZ
CADDISFLIES
RHEOTANYTAFSUS
TRUE MIDGES
ROTIFERA
ROTIFFKS
SIMULIIDAE
BLACK FLIES
SIMULIUM
BLACK FLTES

RANGE

123456789
1234%6789
123456789
15
123456789
123456729
123456789
123456789
123456789
123456789
123456769
123456789
1234567€9
123456789
123456789
123456789
1234567589
123456789
123456789
123456789
123456789
1234567869
123456789
123456789
123456789
1234%6789

ABUNDANCF

o O O 0o o o o o

o »

o O o0 N o -

» O

o »®» O O O O O o0
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COMMUNITY COMPUSITION INLANDS IONFs ARCTIC ALPINE HABITATs RIVERINE

SCIENTIFIC NAME RANGE  ASUNDANCE STATUS SCIENTIFIC NANME RANGE  ABUNDANCE STATUS
COMMON NANME COMMON NAME
TRIPHIC LEVELS (7) FILTER FEEDER TROPHIC LEVEL: (9) INVERTEBRATE EATER
INVERTEBRATES INVERTEBRATES
STEMPELLINA 123456789 0 - NEBRIA KINCAIDI 1 c -
TRUt MIDGES GROUND BEETLE
STEMFELLINELLA 123456789 Q - NEBRIA TRIFARIA VANDYKEI 1234 v 1
TRUE PIDGES GROUND BEETLE
THIENEMANNTELLA 123456789 ] - CECETIS 123456789 ] -
TRUE MIDGES CADDISFLIES
WORMALDIA 123456789 A - PARAPERLA 123436789 Q -
CADDISFLIES STONEFLIES
POLYCENTROPODIDAE 123456789 c -
TRIOPHIC LEVELS (&) SCAVENGER CADDISFLIES
INVERTEBPATES POLYCENTRIPUS 123456789 ¢ -
CADDISFLIES
TURBELLARIA 123656789 c - PSECTROTANYPUS 123456789 0 -
FLATWORMY TRUE MIDGES
RHYACOPHIL A 123456789 ] -
TRIPHIC LEVELY (9) INVERTEBRATE EATER CADDISFLIES
INVERTEBRATES RHYACOPHIL IDAE 123456789 A -
CADDISFLIES
ACRONEURTA 123456789 ¢ - IYGOPTERA 123456789 ¢ -
STOMEFLIES DAMSELFLIES
ALLOPERLA 1234%6789 A -
STOMEFLIES c
AN ORERLIE 123456760 c - 1R0PN:§S:::EL0 (9) INVERTEBRATE EATER
DKAGCNFLIES , ]
ANTHERIX 23456769 - ALND GA R
R ks ) s.klgag'x;ggsrt 123456789 A ¢
ARCYROPTER Y2 123456769 . - SALVELINUS FONTINALIS 789 c ¢
STONEFLIES BROOK TROUT
BEMEIDION COMPLANULUM 1234 c -
BENBTD LN CRESULATUS FARRARAE 1 c 1 TROPAIC LEVELS (9) INVERTEBRATE EATER
GROUNL RZETLE HERPETOFAUNA
Capeostartus 123436789 ¢ A::ESTO::Lf::C;:: GRACILE 123456789 ¢ -
4 A - WN N
cggﬁg:;gpgserlss 123436789 HYLA REGILA 123456789 A -
CuLTUS 123456789 ¢ - PACIFIC TREE FROG
STGNEFLIES '22§c§32§‘?$§s 1 ¢ )
°331253222!3‘§Lxes 123436709 ¢ RHYACOTRITON OLYMPICUS OLYMPIC 12345 ¢ -
DYTISCIDA 123656789 A - NORTHERN OLYMPIC MOUNTAIN SALA
PREDACEOUS DIVING BEETLES TARICHA GRANULUSA GRANULOSA 123456709 v -
tMP LD IDAE 123456769 ¢ - NORTHERN ROUGH SKINNED NEWT
DANCE FLIES
GEMRINGIA OLYMPICA 1 ] 1
GROUND BEETLE
HYORUPHILIDAE 123456769 ] -
wATER SCAVENGER BEETLES
1SOPERLA 123456789 ¢ -
STONEFLIES
KATHROPERL A 123456789 0 -
STONEFLIES
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COMMUNITY COMPOSITION INLANDS 70NES APCTIC ALPINE HABITATSs RIVERINE

SCIENTIFIC NAME RANGE ABUNDANCE STATUS
COMMON NaME

TRIP4IC LEVELS (O) UNKNOWH

INVERTEBRATES

ACARINA 123456729 A -
WATER MITES

CHIRONOMUS 123456789 A -
TRUE MIDGES

LONCHAPELOPIA 123426789 Q -
TRUE PIDOGES

DEUTCcROPHEBIIDAE 1 u -
MOUNTAIN MIDGES

ECCLISCMYIA 123456789 4 -
CADDISFLIES

EPHEMEROPTERA 123456789 A -
MAYFLIES

HeLICOPSYCHE 123456709 [ -
CADDISFLIES

HYDRCPSYCHIDAE 1234%¢7T89 A -
CADDISFLIES

LIMNEPHILUS 123450789 A -
CAUDISFLIES

MUSCIDAE 123456789 c -
HOUSE FLIES

NEMATODA 1234%6789 c -
ROUNDWORMS

NEMATOMORP HA 123456789 [} -
HORSEHAIR WORMS

NEOPHYLAX 123456789 c -
CADOISFLIES

OSTRACODA 123456789 (4 -
SEED SHRIMP

PELTOPERLA 123456789 c -
STONLFLIZS

PLECULPTEPA 123456799 A -
STONEFLIES

PSYCHODIDAE 123456789 A -
MOTH FLIES

QHEOCRICOTOPUS 123456789 4 -
TRUE MIDGES

SERICOSTOMATIDAE 123456789 [) -
CAODISFLIES

THIENEMANNIMYIA 1234536729 0 -
TRUE MIDGES

TIPULIDAE 1234656739 A -
CRANE FLIES

TRICHOPTERA 123456789 a -
CADOISFLIES
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1.1.1 Arctic Alpine Zone

D Tundra/Alpine

Habitat Description

Open, non-forested, high altitude meadows. Trees
entirely lacking except on sheltered slope. Herb
layer widespread.

Food Web

Grazing food web with low productivity. Slow
regeneration and succession are typical. Moderate
number of herbivores can survive seasonally.
Community is exceedingly vulnerable.

Characteristic Flora

Lupine, Indian paintbrush, black crowberry,
mountain heath.

Characteristic Fauna

Mammals: hoary marmot, mountain goat, Roosevelt
elk, ‘black-tailed deer, black bear, meadow vole.

Birds: water pipit, Clark's nutcracker, rufous
hummingbird.




T-0 171"t

ey )qey

COMMUNITY COMPOSITION INLANDS IONES ARTIC ALOINE HABITATS TUNDRA/ALPINE

SCISNTIFIC NAME RANGE  ABUNDANCE STATUS SCIENTIFIC NAME RANGE  ABUNDANCE STATUS
COMNON NAME COMMCN NAME
TRIPHIC LEVELS (1) PRODUCER TROPHIC LEVELS (1) PRODUCER
NON=VASCULAR PLANTS _ VASCULAR PLANTS
HEDYSARUM OCCIDENTALE 1 ] -
CLADGNIA 3ACILLARIS 123456769 v - SWEETVETCH
S8RITISH SOLUIER LICHEN LOMATIUM MARTINDALEI VAR, FLAV 1 ] R
CLADONIA BELLIDIFLCRA 123456749 "y - MARTINDALETS YELLOW LOMATIUM
8RITISH 30L0OLER LICHEN LUPINUS LEPIOUS 1 c -
CLADONIA FURCATA 123456789 Y - PRAIRIE LUPINE
FILICSE LICHEN DXYRIA DIGYNA 1 ¢ -
CLADCNIA PIXIDATA 1234%6789 v - MOUNTAIN SORREL
PIXIE GIBLET LICHEN OXYTROPIS CAMPESTRIS 1 ] -
CLADONIA RANGIFLRINA 123456789 v - CRAZYWEED
KEINDFER LUCHZN PEDICULARIS BRACTEDSA VAR, ATR 1 ] R
STEREOCAUL ON 123456789 ] - DARK=RED BRACTED LOUSEWORT
FRUITICOSt LICHEN PHLOX DIFFUSA 1 ¢ -
UMIILICARIA 123455789 v - SPREADING PHLIX
RICK TRIPE PHYLLODUCE EMPETRIFORMIS 1 ¢ -
RED MOUNTAIN = HEATHER
TRIPAIC LEVFLE (1) PPODUCER POLYGONUM BISTURTOIDES 1 ¢ -
VASCULAF PLAMTS AMER, BISTORT
ANTENNARTA LANATA 1 u - ’g}:g;:t;:LD‘VERSI'UL“ 1 v -
WIOLY EVERLASTING b
ANTENNARIA RACENSA 1 y - RANUNCULUS ESCHSCHOLTZII 1 1] -
\ A &% SNUW BUTTERCUP
SLENDER EVERLASTING
ARENER USILY SAX1FRAGA OCCIDENTALIS VAR, RU 1 Y -
ENERIA IBTUSILA3A 1 ¢ - WESTERN SAKIFRAGE
BLUNT=LcAVED SANOWORT -
. . SAXIFRAGA 0PPOSTTIFOLIA 1 u R
AKNICA RYDBERGII 1 c -
PURPLE SAXIFRAGE
RYCBERGTS ARNICA
. ; , SAXIFRAGA TOLMIEL 1 ] -
ARTEMISLA TRIFURCATA 1 [ -
N ALPINE SAXIFRAGE
THREE=FNRKED 4Ii¥MwOND
, SENECID NEOWEISTERT 1 ] 1
BOTPYCHIUM LANCEJLATUS 1 v R
: OLYMPIC YOUNTAIN BUTTERWEED
LANCE=LtAVED GRAPE=FERN
! s e SYNTHYRIS PINNATIFIDA VAR. LAN 1 v 1
CALAMAGROSTIS CRASSIGLUMIS 123456709 u R VERT
THUKBERTS RESD3RASS WOLLY FEATHERLEAF KITTENTALLS
iPTOSES VACCINIUM DELICIOSUM 123456799 v -
CALTHA LEPTOSE?ALA 1 u - BLUELEAF NOLKLcozomy
cLKSLIP MARSH=MARIGALD cKiest
CAREX NIG?ICANS 1 u - TROPHIC LEVELS (2) HERBIVORE
ALACK ALPINE 5:06€ INVERTEBRATES
CASSIGPE 1ERTENSIANA 1 Y -
WAITE MO3S HIATALF HEMPHILLIA DROMEDARUS 1 ¢ -
CASTILLEJA PARVIFLORA VAR, LY 1 U] R SLUG
QLYMPIC 4DUNTAIN FAINTBRUSH PHROPHYSAON OBSCURUM -
CASTILLEJA PARVIFLORA VAR. IRE 134 [ - -NULTZ) SeuRy ! ¢
MAGCENTA 2AINT=32UYSH
DOUGLASII LASYIGATA VARe CILID 134 u J
3905Th Dacaery ranrdggkégvstt (2) HEPBIVORE
DRAEA INC:RTA 1 u R
YELLOWSTINE URABA EPM -
LMPETRUM NIGRUM 123456749 [ R L:;‘geiz;g:'iezt:azecg}:zﬂ 12 Y
CROwBERRY ASPHORYS RUF ° -
ckIGERUN COMPISITUS VAR, GLASR 12345 ¢ - ‘:5,3US°H;§.,2G§§,D. 123456709 c
DWARF MIUNTAIN FLLABANE
GiUM TRIFLORUM VAR, CAMPANLLAT 134 u R
BELL=SAAPEL PURPLF AVENS KEY TO SUMBOLS = 1.1.1 A-2
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COMMUNITY CONMPUSITION INLANDS

SCIENTIFIC NAME RANGE
COMMON NANME

TROPHIC LEVELS (2) MERBIVORE

MAMMALS
CERVUS CANADENSIS 123656769
RUOSEVELT ELK
THOMOMYS MONTICIOLA 456
MOUNTAIN POCKET GUPHEP
PHENACOMYS [NTEZRMEDIUS 123

HEATHER VOLE

TROPHIC LEVELT (3) CARNIVCRE
HERFETOFAUNA

THAMNOPAIS SIRTALIS PICKERINGI 123
PUGLT SOUND REN=SIDED GARTER §

TRIPHIC LEVELS (3) CAPNIVOPE

BIRDS
AQUILA CHRYSAETOS 12
GOLOEN EAGLE
BUTED JAMAICENSIS 123436789
RED=TAILED 4AWK
CORVUS CORAX 123456789
CJMMON RAVEN
FALCD PEREGRINUS 123456789
PERPEGRIN: FALCON
FALCL SPARVERIUS 123436789

AMERICAN KESTREL

TRJIPHIC LEVELS (3) CARNIVORE

MANMALS
FELIS CINCOLIR 123456789
MJUNTAIN LION
MUSTELA ERMINFA 123456789
SHORT=TAILED WEASEL
MUSTeELA FRENATA 1234%6789

LING-TAILED WEASEL
TRIPHIC LEVELS (5) OMNIVORE
MANMALS

PEROMYSCUS MANICULATUS 1234%¢7009
CEER MOUSE

IONES ARCTIC ALPINE

ABUNNANCF

z]

]

o C o

HABITATS TUNORA/ZALPINE

SCIENTIFIC NAME RANGE ABUNDANCE
COMMON NAME

TROPHIC LEVEL: (9) INVERTEFBRATE EATER

INVERTEBRATES

BEMBIDION COMPLANULUN 1234 [
GROUND BEETLE

BEMBIDION CRZNULATUM FARRARAE 1 c
GROUND BEETLE

NEBRIA TRIFARIA VANDYKEIL 1234 c
GROUND BEETLE

SCAPHINOTYS JUHNSOM] 1 [}

GROUND BEETLE

TROPHIC LEVEL?® (9) INVERTEBRATE EATER
HERPETOFAUNA

AMBYSTOMA GRACILE GRACILE 123456789
BROWN SALAMANDER

AMBYSTOMA MACRODACTYLUM MACROD 1234
WESTERN LONG=TOED SALAMANDER

BUFO BOREAS BOIREAS 123456789
NORTHWESTERN TOAD

ENSATINA ESCHSCHOLTZI OREGONEN 123459
OREGON RED SALAMANDER

HYLA REGILA 123456789
PACIFIC TREE FROG

o O O 0o o

TROPHIC LEVELS (9) INVERTEBRATE EATER

BIRDS
ANTHUS SPINOLETTA 123456789 c
WATER PIPIT
EREMOPHILA ALPESTRIS 123456789 v

HORNED LARK

TROPHIC LEVELS (9) INVERTEBRATE EATER
MAMMALS

SOREX CINEREUS 123 [}
MASKED SHREW

STATUS
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1.1.1 Arctic Alpine Zone
E Rocklands

Y

s
400 )
DA

\ . ™

Ay

Habitat Description

Dominated by rock outcrops, rock rubble, boulders;
soil development severely limited; important escape
and nesting habitat.

Food Web
Grazing food chains; few species, low productivity.

RQ#m ANDS

Characteristic Flora

Predominantly unvegetated; lichens, mosses and
some mountain alder occur.

Characteristic Fauna

Birds: golden eagle, gray-crowned rosy finch,
raven.

Mammals: mountain goat, yellow-bellied marmot.
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COMMUNITY COMPISITION INLANDS

SCIENTIFIC NAME RANGF
COMMON NAME

TRIPHIC LEVELS (1) PRODUCER
NON=VASCULAR PLANTS

CLADONIA 3ACILLARIS 123456789
BRITISH 30LOIER LICHEN

CLADUONIA BELLIDIFLCRA 123456769
BRITISH SOLOIER LICHEN

CLADON]A FURCATA 123456789
FOLIOSE LICHEN

CLADONIA PIXIDATA 123456799
PIXIE GOBLET LICHEN

CLADONTA RANGIFEKINA 123456789
REINDiLtR LICHEN

STEREQCAULON 123456789
FRUITICOS& LICHEN

UMBILICARIA 123456789
ROCK TRIPE

TRIPHIC LEVEL® (1) PPCDUCER
VASCULAK PLANTS

ASTRAGALUS COTTONII 1
COTTUNTS MILK=-VETCH
CALAMAGROSTIS CRASSIGLUMIS 123456789

THURBFR®S RZSDGRASS

DOUGLASII LAEVIGATA VAR, CILIO 134
SMOOTH DOUGASIA

ORABA INCERTA 1
YELLOwSTIONE DRABA

ELMERA RACEMJSA VAF, PUBERULEN 1
HAIRY ELYERA

ELMEKA RACEMOSA VAP. RACEMOSA 1
RACEMED tLMcRA

ERYSIMUM ARENICOLA VAR, ARENIC 1
SAND=DWELLING WALLFLOWER

GEUM TRIFLORUM VAR, CAMPANULAT 134
BELL=SHAPED PURPLE AVENS

LEJISIA CILUMBIANA VAR, RUPICO 13¢
COLUMATA LEWISIA

LOMATIUM MARTINDALE] VAR, FLAV 1
MARTINOALETS YELLOW LOMATIUM
POLEMONIUM ELEGANS 1
ELEGANT SKY=-PILOT

SAXIFRAGA BRONCHIALIS VAR, VES 134
MATTED SAXIFRAGE

SAXIFRAGA CAESPITOSA VAR, EMAR 134
TUFTED SAXIFRAGE

SAXIFRAGA OPPISITLFOLIA 1
PURPLE SAXIFRAGE
SENECIO NEOWEBSTERI] 1

OLYMPIC MOUNTAIN BUTTERWEED
SYNTHYRIS PINNATIFIDA VAR, LAN 1
WOOLY FEATHERLEAF KITTENTAILS

ZONES APCTIC ALPINE

ARUNDANCE

c € € ¢ € «© ¢

HABITATS ROCKLANDS

SCIENTIFIC NAME RANGE ARUNDANCE
COMRON NANME

TROPHIC LEVELY (2) HERBIVORE

INVERTEBRATES
HEMPHILLIA OROMEDAPUS 1 c
SLUG
TRJIPHIC LeVELY (3) CARNIVORE
BIRCS
AQUILA CHRYSAZTIS 12 u
GULDEN EAGLE
CORVULS CORAX 123456789 c
CIMNON RAVEN
FALCO PERSGRINUS 123456789 v
PEREGRINE FALCUN
TRJIPHIC LEVELS (3) CARNIVORE
MAMNMALS
FELIS CONCOLOR 123456789 u
MOUNTAIN LION
MUSTELA ERMINEA 123456789 "
SHORT=TAILED WEASEL
MUSTELA FRENATA 123456789 [
LONG=TAILED WEASEL
TROPHIC LEVELt (%) OMNIVORE
INVERTEBRATES
GPYLLOBLATTA 1 v
ICE CRICKET
TROPHIC LEVELS® (3) OMNIVORE
MAMMALS
PEROMYSCUS MANICULATUS 123456789 A
DEER MOUSE
TROPHIC LEVEL® (9) INVERTEBRATE EATEP
INVERTEBRATES
BEMBIDION COMPLANULUM 1234 c
GRCUND BEETLE
NEBRJIA TRIFARIA VANDYKEI 1234 u

GROUND BFETLE
TROPHIC LEVELY (9) INVERTEBRATE EATER

HERPETOFAUNA
AMBYSTOMA GRACILE GRACILE 123450789 c
BROWN SALAMANDER
AMBYSTOMA MACRUDACTYLUM MACROD 1234 c
WESTERN LONG=TOED SALAMANCER
PLETHODON VANDYKEIL 12 c
WASHINGTON SALAMANDER
RHYACOTRITON OLYMPICUS OLYMPIC 123645 Q

NORTHERN OLYMPIC MOUNTAIN SALA
KEY TO SynMBOLS - 1.1.1 A-2

STATUS
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1.1
F

Arctic Alpine Zone
lce Flelds/Glaciers

ICE FIELDS
Habitat Description

Predominantly ice-covered habitat, unvegetated
and unstable.

Food Web
Abbreviated food web with low diversity and few
species.

/GLACIERS

Characteristic Flora

Algae, bacteria.

Characteristic Fauna
Insects, ice worms.
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TRUE FIR ZONE

GENERAL
COMMENT

Within the study area the zone is restricted to the slopes of the Olympic Mountains and is
largely in the National Park. It is a cool, coniferous, sub-alpine forest and corresponds
to the mountain hemlock and silver fir zones as defined by Franklin & Dyrness (1973) and
the Canadian and Hudsonian Zones as described by Army Corps of Engineers (1975F).

TOPOGRAPHY
AND
SOILS

Elevation ranges from 600 to 1700 meters (1968 to 5576 feet). Topography generally steep and
youthful. Soils on steep slopes tend to be shallow, overlying volcanic and sedimentary

bedrock. Soils in valleys and more moderate slopes are deep and well formed. Dominant soils
are Spodosols, i.e., Cryorthods (Podzols and Grey Podzols), and Haplorthods (Brown Podzolic

Soils).

CLIMAIE

The zone is wet and cool with annual precipitation averaging 260 cm (102 inches). Rain
shadows, aspect, sun shadows, and diurnal wind patterns produce strong microclimatic effects.
Average annual temperature ranges from 3.4 to 5.6°C (38 to 42°F), depending Iargelz on ele-
vation and shadow effects. Average January temperatures range from -3.7°C to -1.7°C (25 to
299F). Average July temperatures range from 12 to 15°C (54 to 59°F). Summers are short and
cool; winters are long and cold.

HYDROLOGY

The zone is characterized by heavy precipitation and snowfall. Precipitation ranges from 160
to 280 cm (25 to 43 inches) including 400-1400 cm (157 to 551 inches) of snow. A snowpack of
1 to 7.5 meters (3 to 25 feet) (dependent on elevation and shadow effects) is typical. Snow
cover can be expected for as long as 6 months in the upper elevations. Retention is moderate
and runoff is rapid, peaking during the spring melt.

HABITAT TYPES

1.2 A
Locusirine

1.2 E 1.2 F 112 6
1.1.2 B e c 1.1.2 D Second Growth old Growth Sub - Alpine 2 M
Palustrine Riverine Eorly Seral Shrub Forest Forest Meadow Rocklond / Talus
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1.1.2 True Fir Zone
A Lacustrine

Habitat Description

Clear, cold waters characteristically oligotrophic
i.e., deficient in nutrients and low In productivity.
Lakes are subject to seasonal stratification and
mixing.

Food Web

Predominantly detrital, depending on surrounding
drainage; salmonids, and In some lakes amphibians
are at the apex. Summer breeding harlequin ducks
and common loons are seasonal components.

Characteristic Flora

Nannoplankton, ultraplankton.

Characteristic Fauna

Zooplankton: protozoans, rotifers, cladocerans,
copepods, and mites.

Salmonid fish: rainbow, brook, cutthroat, and
silver trout (sockeye salmon). (Whitefish are
found in larger lakes.)

Benthos: midges, amphipods, stonefly and mayfly
larvae.

Mammals: mink.
Birds: common loon, harlequin duck.
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COMMUNITY CO%PISITION INLANDS

SCIENTIFIC NAME RANGE
CUMMON NANME
TROPAIC LEVELS (1) PRODUCER
NONVASCULAR
DIATGNA 123456789
DIATOM
TROPHIC LEVEL: (1) PRODUCER
VASCULAR PLANTS
CALAMAGROSTIS CRASSIGLU™IS 123456789
THURBER®S REEDGRASS
POTANDGETIN ALPINUS 123456789
MIUNTAIN PONDJEED
RIVIPPA NASTURTIUM AQUATICUM  1234%67°9
wATER = CRESS
SAGITTARIA LATIFOLIA 1234%6789
wAPATO
SPIKEA DOUGLASII 123456789

DOUGLAS SPIRzZA
TRJIPHIC LEVcL® (2) HERBIVORE
INVERTEPRATES

BAETIS 123456789
MAYFLIES

BRILLIA 123456789
MIDGES

CHIRGNCMIDAE 123456789
TRUE MIDGES

EPHEMERELLA 123456789
MAYFLIES

GASTROPQJDA 123456789
SNATILS

HYDRUPTILA 123456789
CADCISFLIES

HYOROPTILIDAE 123456789
CAODDISFLIES

LIMNEPHILIDAZ 123456789
CADDISFLIES

PARALEPTOPHLESRIA 123456789
MAYFLIES

PHRYGANE IDAE 123456789
CADDISFLIES

SIPHLONURJS 123456799
MAYFLIES

TRIPHIC LEVELT (2) HERBIVORE
HIRPETOFAUNA

BUFO BOREAS BIREAS 123456789
NORTHWESTERN TIAD/TADPOLE

HYLA REGILA 123456789
PACLFIC TREE FROG/TADPOLE

RANA AURORA AURORA 123456789
NORTHERN ReD=LEGGED FROG, TADP

RANA CASADAE 12

CASCADES FROG» TADPOLE

TONES TRUE FIP

ABUNDANCF

o o c c

HABITAT® LACUSTRINE

SCIENTIFIC NAME RANGE
COMMON NANME

TRIPHIC LEVELS (2) HERBIVORE

MAMPALS
CASTOR CANADENSIS 12345678
BEAVER
ERITHIZON DORSATUM 12345678
PORCUPINE
TRIPHIC LEVELS® (3) CARNIVORE
FISHES
PRISOPTUM WILLIAMSONI 1
MOUNTAIN WHITCEFISH
PTYCHOCHEILUS OREGONENSIS 1236
NORTHERN SQUAMWFISH
SALMO CLARKI 123456789
CUTTHPROAT TROULT
SALMO TUTRA 89

BROwWN TRJUT

TROPHIC LEVEL! (3) CARNIVORE
HERPETOFAUNA

THAMNOPHIS SIRTALIS FITCHI 123456789
VALLY GARTER SNAKE
THAMMOPHIS SIRTALIS PICKERINGI 123
PUGET SOUND RED=-SIDED GARTER §
TROPAIC LEVELS (3) CARNIVORE

BIRDS
ACTITIS MACULARIA 1234567089
SPOTTED SANDPIPER
FALCO PEREGRINUS 123456789

PEREGPINC FALCIN
TRIPHIC LEVEL? (4) DETRITIVORE

INVERTEBRATES

CERATOPOGONIDAE 123456789
BITING MIDGES

ENCHYTRADAE 123456789
OLIGOCHAETES

1SOPODA 123456789
1S0PODS

LEPIDOSTONA 123456789
CADCISFLIES

LePIPOSTOMATIDAE 123456709
CADDISFLIES

LUMBRICULTDAE 1234567869
OGLIGOCHAETY

OLIGOCHAETA 123436709
SEGMENTED RUUNDWORMS

STRATIOMYIDAE 23436789
SOLOIER FLIES

TUBLFICIDAL 123456789
TUBIFICIDS

KEY TO SYMBOLS - 1.1.1 A-2

ABUNDANCE STATUS

c c
c ¢
4 6
c -
A 6
c 6
¢ -
[ -
[ -
V] 3
¢ -
A -
¢ -
A -
A -
A -
A -
¢ -
A -
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME RANGE
COMMON NAME

TRJOPHIC LEVELS (%) OMNIVORE

INVERTEBRATES
AMPHIPODA 123656789
AMPHIPODS
HESPERCCORIXA LAEVIGATA 123456789
WATER BUOATMAN
LIMNEPHILIDAE 123656789
CADDISFLIES
SIGARA VANDYKEI 123456789

WATER B80ATMAN
TROPHIC LEVEL® (6) PARASITE

INVERTEBRATES

CLIMACTA 234306789
SPONGILIA

HIRUDINAE 123456789
LEECHES

TROPHIC LEVELS (T7) FILTFR FLEDER
INVERTEBRATES

AMELETUS 123456789
MAYFLIES

BOSMINA 123656729
wATER FLEAS

CERACLEA 1234%6789
CADDISFLIES

CLADOCERA 123476739
WATER FLEAS

COPEPODA 123456789
COPEPNDS

CULEX TARZALIS 123456769
MOSQUITO

CULICIDAE 123456789
MaSQUITOS

CYCLGPS 123456789
CJPEPODS

DAPHNIA 123456789
WATER FLEAS

DIAPTOMUS 123456789
CIPEPODS

EPISCHURA 123426789
C3PtPODS

KELLICGTTIA 123456789
ROTIFERS

LEPTUCERIDAE 1234567R9
CACCICFLLES

MYSTACIOES 123456789
CADCISFLIFES

PtLeCYPODA 123426789
CLAMS

PSYCHOMYIA 123456789
CADDISFLIES

ZONE: TRUE FIR
ABUNDANCE STATUS

o O O O

[

HABITATS LACUSTRINE

SCIENTIFIC NAME RANGE
COMMON NANE
TROPHIC LEVEL: (7) FILTER FEEDER
INVERTEBRATES
PSYCHOMYIIDAE 123456709
CADDISFLIES
ROTIFERA 123456789
ROTIFERS
TROPHIC LEVELS (8) SCAVENGER
INVERTEBRATES
ASTACIDAE 1214%6789
CRAYFISH
TURBELLARIA 123456769
FLATWORNMS
TROPAIC LEVEL® (9) INVERTEBRATE EATER
INVERTEBRATES
ANSIOPTERA 123456799
ORAGONFLIES
ANTHERTX 23456789
SNIPE FLIES
BELOSTOMA FLUMINEUM 1234356789
WATER BUSG
BIDESSUS AFFINIS 1234567809
DIVING BEETLE
COLEOPTERA 123456789
AQUATIC BEETLES
CORIXIDAE 123456789
WATER BOATMEN
DOLICHOPODIDAE 123456789
LONG-LEGGED FLIES
DYTISCIDAE 123456789
PREDACENUS DIVING BEETLES
EMPIDIDAE 123636789
DANCE FLIES
GELASTOCORIS OCULATUS 123456789
TOAD BUG
GERRIDAE 123456789
WATER STRIDERS
GERRIS NYCTALIS 123456789
WATER STRIDER
GYRINIDAE 123456789
WHIRLIGIG BEETLES
GYRINUS PICIPES 123456789
WHIRLIGIG BEETLE
HYDROPHILIDAE 123456789
WATER SCAVENGLR BEETLES
HYDROPORUS UNDULATUS 123456789
DIVING BEETLE
NOTONECTA KIRBYI 123456789
BACKSWIMMER
NOTONECTA UNDULATA 123456789
BACKSWIMMER
NOTONECTIDAE 1234567089

BACK SWIMMERS3

ABUNDANCE

o o o

» O B O O P O O >

o O o o0 o o
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COMMUNITY COMPOSITION INLANDS ZONES TRUE FIR HABITATS LACUSTRINE

SCIENTIFIC NAME RANGE  ABUNDANCE STATUS SCIENTIFIC NAME RANGE  ABUNDANCE STATUS
CUMMON NAME COMMON NANME
TRIPAIC LEVELY (9) INVERTEBRATE FATER TROPHIC LEVELS (9) INVERTEBRATE FATER
INVERTEBRATES MAMMALS
]
DECETIS 123456789 3 - SOREX PALYSTRIS 12 ¢ -
CADOISFLIES WATER SHREW
OPHIUGOMPHUS 1 Q - TROPHIC LEVELS (Q) UNKNOWN
DRAGONFLIES INVERTEBRATES
POLYCENTRIPDOIDAE 123456789 ¢ -
CADDISFLIES ARINA -
RHYACOPHIL A 123456789 \ - BN NITES 123456769 A
CADDISFLIES ; -
SALLULA FXPLANATA 12 ) - C;'gﬁg"ﬁ';gges 123436769 .
SHUPEBUG PHEMEROPTERA 456 A -
SALOULA PALLIPES 123486799 ¢ - E,,”F,_,ES t 123436789
SHOREBUG IMNEPHILUS 3 -
STALIS 23456789 (o - LCADSIS:tlES 123456789 A
ALDERFLIES 23456789 . - NUSC1DAE 123456789 ¢ -
IYGOPTERA s 12347 HOUSE FLIES
DAMSELFLI " -
TRIPHIC LeVELT (9) INVERTESRATE EATER RS 1234%789 ¢
FISHES OSTRACODA 123456789 A -
HRIM
CATOSTOMUS CAT )STOPUS 123 ¢ - ,:Sggogw:e' 123456789 R -
LINGNGSE SUCKER MOTH FLIES
SALMO CAIRDNER[ 123456789 A G TIPULIOAE 123456789 N -
RAINBOW TROUT CRANE FLIES
SALMO TUTRA 89 u 6 TRICHCPTERA 123456789 A -
BROWN TROUT 7 JUVENILE CADDISFLIES
SALVELINUS FINTINALIS 789 ¢ ¢

BRUCK TRIUT
TRIPHIC LEVELS (9) INVERTEBRATE EATEP

HERPETOFAUNA

AMBYSTOMA GRACILE GRACILE 123456789 c -
BROWN SAL AMAND:R

AMBYSTOMA MACRIDACTYLUM MACROD 1236 c -
WESTERN LONG-TJZD SALAMANCER

OICAMPTODON ENSATUS 123456789 u -
PACIFIC GIANT SALAMANDER

HYLA REGILA 123456789 A -
PACIFIC TREE FROG

RANA AURORA AURDRA 123456789 A -
NORTHERN REQ=LEGGED FROG

RANA CASCADAE 12 4 -
CASCADES FROG

TARICHA GRANULISA GRANULDSA 123456789 c -

NORTHERN ROUGH SKINNED NEWT
TRIPHIC LEVEL® (9) INVERTEBRATE EATER
8IRDS

IRIDOPRQCNE BICOLOR 123456789 4 -
TREE SwALLOW
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1.1.2 True Fir Zone

B Palustrine

Habitat Description

Freshwater marsh and shrub swamps. Marshes are
dominated by herbaceous plants and shrub swamps

by woody plants. Accumulation of organic materials
is high and anaerobic soil conditions are typical.

Food Web

Productivity is high during the fairly short

growing season. The food web is dominated by
grazers in marshes and undocumented in shrub

swamps.

Characteristic Flora

Periphyton, Carex spp. (sedge), heath, pitcher
plant, cottongrass, sedges, yellow skunk
cabbage, devil's club, Sitka alder.

Characteristic Fauna

Invertebrates: mosquito larvae, damselfly.
Herpetofauna: cascade frog, rough-skinned newt.

Mammals: Roosevelt elk, northern bog lemming,
mountain vole.

Birds: green heron.




z-8 171

ey |qey

COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME RANGE
COMMON NARNE

TROPHIC LEVELs (1) PRODUCER
NON=VASCULAR PLANTS

SPHAGNUN 123456789
SPHAGNUM MOSS

TROPHIC LEVELS (1) PRCDUCER
VASCULAR PLANTS

ALNUS RUBRA 123456789
RED ALDER

ANDROMEDA POLIFOLIA 12
BOG-ROSEMARY

BENSONIELLA OREGANA 89
BENSONIELLA

CALAMAGROSTIS CRASSIGLUMIS 123456709
THURBER?®S REEODGRASS

CORNUS CANADENSIS 123456789
BUNCHBERRY DOGWOOC

DROSERA ROTUNDIFOLIA 123456789
ROUND=LEAVED SUNDEW

GAULTHERIA SHALLON 123456799
SALAL

KALMIA OCCIDENTALIS 123456789
SWAMP LAUREL

LEDUR GLANDULNSUM 123456789
PACIFIC LABRADOR TEA

LEDUM GROENLANDICUM 12345
LABRADOR TEA

PINUS CONTORTA 123456789
LODGEPOLE PINE

PINUS MONTICOLA 157

WESTERN JHITE PINF
RORIPPA NASTURTIUM AQUATICUM 123456789
WATER = CRESS

RUBUS SPECTABILIS 123656789
SALMONBERRY

THUJA PLICATA 123456789
WESTERN REDCEDAR

TOFIELDIA GLUTINOSA 123456789
WESTERN TOFIELDIA

TSUGA HETEROPHYLLA 123456789
WESTERN HEMLOCK

VACCINIUM OXYCOCCUS 123456789

WILD CRANBERRY
TROPHIC LEVEL: (2) HERBIVORE

INVERTEBRATES

BAETIS 123456789
MAYFLIES

CHIRONOMIDAE 123456789
TRUE MIDGES

CINYGHULA 123456799
MAYFLIES

CRICOTOPUS 123456789
TRUE MIDGES

IONEt TRUE FIR
ABUNNANCE

O 0 € € o c e o

c € € » € O € € < N

o o »

HABITATS PALUSTRINE

SCIENTIFIC NAME RANGE
CUMMON NAME

TROPAIC LEVEL® (2) HERBIVORE

INVERTEBRATES

ELMIDAE 1234567R9
RIFFLE 3ZeTLES

EPHEMERELLA 123456789
MAYFLIES

EUKTEFFERIFLLA 123456789
TRUE MINSGES

GASTROPODA 123456789
SNAILS

HYDRCPTILIOAE 123426789
CADDISFLIES

LIMNEPHILIDAE 123456789
CADOISFLIES

OCHRNTP{C41A 123456799
CADDISFLIES

PARALEPTOPHLERIA 1234567489
MAYFLIES

PHRYGANEID Ac 123456789
CADOISFLIES

PSELDOCLO:ON 1
MAYFLIES

SIPHLONURUS 123456789
MAYFLIES

STENODEMA TRISPINOSUM 123656799
PLANTBUG

TROPHIC LEVELS (2) HERBIVORE
HERPETIFAUNA

BUFO BOREAS dOREAS 123456789
NORTHWESTERN TOAD/TADPOLE

HYLA REGILA 123456789
PACIFIC TREZ FRNOG/TADPOLE

RANA AURNKA AURNRA 123656789
NORTHERN RED=LEGGED FROG» TADP

RANA CASADAE 12

CASCADES FRUOG, TADPOLE

TRIPHIC LEVELS (2) HEPBIVORE
3IRDCS

MELCSPIZA LINCOLNIL 123456789
LINCOLNTS SPARROW

TRIPHIC LEVELS (2) HERBIVORE

MAMMALS

CASTOR CANADENSIS 12345678
BEAVER

MICROTUS LONGICAUDLS 123456789
LONG=TAILED VOLE

MICROTUS OREGONI 123456789
OREGON VOLE

REITHRODONTOMYS MEGALOTIS 89

WESTERN HARVEST MGUSE
KEY TO SYMBOLS 1.1.1 A-2

ABUNDANCF

U}

al

(a]

c <© <

STATUS



ie3iqey

£-82°1°1

COMMUNITY CO4PISITION INLAMNNS

SCIENTIFIC NAMS RANGE
COMMON NAME

TRIPHIC LEVELS (3) CARNIVCPE
FISHES

SALMQO CLARK] 1234246759
CUTTHKOAT TROUT

TRIPHIC LEVELS (3) CARNIVORE
HekPcTOFAUNA

THAMMNOPHIS SIRTALIS FITCHI 123456729
VALLY GA?TcR 3SNAKE

THAMNOPHIS SIRTALIS PICKERINGT 123

PUCET SIUND R=D=310€D GARTER S

TRIPHIC LEVELS (3) CARNIVCRE
MAMMALS

SOREX 09SCURUS 123426789
DISKRY SHR ¢4

TRIPHIC LFVFLS (&) NDETRITIVCRE
INVERTEERATES

CERATPFIGINIDAL 123456779
BITING MIDG=S

0IxA 123456739
DIXA MIDSES

ENCHYTRACDAE 123456789
OL1GOCHAETES

MYDRDBAENUS 123456789
TRUF ®106:S

1SOPODA - 1234%6749
150PODS

LLPICNST 242 123456769
CACCITFLIES

LUMGBFICULTNA: 123456799
ALIEACHART

MICRCTENDIPES 123455799
TRULc MINGES

OLICCCHALTA 123456769
SEGFENTED RIUNDWOFHS

ORTHUCLADIUS 12345A 749
TRUL “10G{S

PARAKIELFFrFIELLA 123456799
TRUE MINGES

OHALNOPSECTRA 123456769
TRUE MIDGES

PRICLACIUS 1234%¢779
TRUE MIDGES

STRATIOMYIDAE 23456769
SGLCTER FLIES

TANYTAPSUS 123456739
TRUr 410675

TUIIFICICAS 123456729
TUEIFICIDS

I0NES TRUE FIR

ARUNNANGE

(2]

HASITATt PALUSTRIME

SCLENTIFIC NaNe QANGE
CUMMON NAME

TRUOHIC LEVvELS (5) OMNIVOPE
INVEQRTIBRATES

AMPHIPODA 1¢34%¢7%9
AMPHIPIDS

LIMNCPHILIDAC 123450769
CADDISFLIES

STGARA VANDYKZ] 1234507¢€9

«ATER 3CaT™an

TRIPHIC LEVFLSE (%) OMNIVORE
MAMPALS

PERLRYSCUS MANIZULATUS 123456749
DEER MPOUSE

TRIPHIC LcVELs (&) PARASITE
INVFQTLARATES

HIRUCINAE 123656769

LEECHES
TRIPHIC LEVELS (7) FILTER FLEDER
INVERTFSRATFS

AMELFTUS 12345679
MAYFLIES

CLARUCFRA 123456789
AATER FLZAS

CUPFPNDA 1234%67H9
CNPePODS

CCRYNINEUR A 123456789
TRUE *105tS

CuLtx TARSALIS 12345467R9
»JSQUIT)

CuLICIDAF 1236%¢ 769
PISWUITOS

CYCLAPS 123456799
CJIPEPODS

HETSROTRI;SOCLANIUS 123456799
TRUE MIPGES

LePTUCERINAF 1234%67¢29
CADCISFLIES

MICRCLPSLCTRA 1234567¢€9
TRUE MI25¢S

MY3STACIDES 123456799
CADDISFLICS

PARACLADGIELMA 123456789
TRUE MIOGES

PARATANYTAPSUS 123456789
TRUE MIDGtS

PELLCYPONA 12345+759
CLAMS

PSICTRLCLACIUS 123454799
TRLe MIDSES

KIOTIFErA 123456749

CITLIFERS

ARUNDANCF

u
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC Naveg RANGE
CUMMON NAME
TROPHIC LEVEL: (7) FILTER FEEDER
INVERTEBRATES
STEMPELLINA 123456749
TRUE MIDGES
STEMPELLINELLA 123456789
TRUE PID5FS
THIENEMANNTIELLA 123456749
TRUE MIDGES
TROPHIC LEVELS (&) SCAVENGER
INVERTEARATES
ASTACIDAC 123456709
CRAYFISH
TURSELLARIA 123456789
FLATWORPS
TROPHIC LtVEL2: (Q) INVERTEBRATF FATER
INVERTEQRATES
ANSTUPTERA 1234507%9
ORAGONFLILES
BFL21A 23456769
BITING MIDGES
CICINDELA HIRTICOLLIS 1234%6739
TIGER BEETLE
COLEOPTFRA 123456729
AQUATIC BEETLES
CURIXIDAF 123456789
W4ATER BOATMEN
DOLICHLPQU IDAE 12364%6739
LING=LEGGED FLIES
DYTISCIDA: 1234567FR9
PREDACENS OIVING BcETLES
EMPIDIDAE 1234%67%9
DANCE FLIES
GELASTOCIRLIS ICULATUS 1234567€9
T0AD 8UG
GERKIDAE 123456749
wATER >TRIDZRS
GERRIS INCURVATUS 123456789
WATER STRIDER
GYRINIDAE 1234%6789
WwHIRLIGIG BcETLES
HYDROPHILIDAL 1234567€9
WATER SCAVENGER BFETLES
MACPCPELOPLA 2365
TRLE “IDGES
NCTONECTA UNODULATA 123456789
BACKSwIMMER ]
NUTON:CTIDAE 123456769
RACK SWIAMERS
RHYACOPHIL 1DAE 123426749
CADOISFLIES

TONEt TRUE FIP

ABUNDANCE

o

5]

2]

HABITATS PALUSTRINE

SCIENTIFIC NAME RANGE ABUNDANCE
COMMON NAME

TROPHIC LEVEL: (9) INVERTEBRATE EATER

INVERTEBRATES

SALOULA EXPLANATA 12 Q
SHOREBUG

SALDULA PALLIPES 123456789 c
SHOREBUG

SIALIS 23456789 c
ALDERFLIES

IYGUPTERA 123456789 A
DAMSELFLIES

TRIPHIC LEVELS (9) INVERTEBRATE EATER
FISHES

SALMO GAIRDNERI 123456789 U
RAINBOW TROUT

TROPHIC LEVELS (9) INVERTEBRATE EATER

HERPETOFAUNA

AMBYSTOMA GRACILE GRACILE 123456789 C
BRNMWN SALAMANDER

AMBYSTOMA MACRUCACTYLUM MACROD 1234 [
WESTERN LONG=TOED SALAMANDER

DICAMPTUDIN ENSATUS 123456709 u
PACIFIC GIANT SALAMANDER

HYLA REGILA 123456789 A
PACIFIC TREE FRUG

PLETHODON VANDYKEI 12 c
WASHINGTIN SALAMANDER

RANA AURORA AURJRA 123456789
NOKTHERN RED=LEGGED FROG

RANA CASCADAE 12

CASCALES FROG

RHYACOTRITON JLYMPICUS OLYMPIC 1234%
NORTHERN OLYMPIC MUUNTAIN SALA

TARICHA GRANULOSA GRANULOSA 123456789
NOF THERN ROUGH SKINNED NEWT

o o o »

TROPHIC LEVELS (9) INVERTEBRATE EATER

MAMMALS
MYOTIS LUCIFUGUS 123456789 [
LITTLE SROWN MYOTIS
SGREX PALUSTRIS 12 u
wATER SHREW
SOREX VAGRANS 123456789 c

VAGRANT SHREW

STATUS
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COMMUNITY COMPOSITION INLANDS IONES TRUE FIR HABITATS PALUSTRINE

SCIENTIFIC NAME RANGE ARUNDANCE STATUS
CJOMMON NAME

TROPHIC LEVEL® (Q) ynkNOWN

INVERTEBRATES

ACARINA 123456789 A -
WATER MITES

CHIRONOMUS 123456789 A -
TRUE MIDGES

CONCHAPELIPIA 123456769 Q -
TRUE MIDGES

€PHEMEROPTERA 123456789 A -
MAYFLIES

MUSCIDAE 123456789 c -
HOUSE FLIES

NEMATODA 123456789 [ -
ROUNDWORNMS

OSTRACODA 123456789 A -
SEED SHRINP

PELTOPLRLA 123456789 [+ -
STONEFLIES

PLeCOPTERA 123456789 u -
STONEFLIES

POLYPEDILUM 123456789 [ -
TRUE MIDGES

PSYCHODIDAE 1234506789 A -
MOTH FLIES

THIENEMANNTMYIA 123456789 Q -
TRUE MIDGES

TIPULIDAE 123456789 A -
CRANE FLIES

TRICHOPTERA 123456789 A -
CADOISFLIES
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1.1.2 True Fir Zone
C Riverine

Habitat Description

Clear cold oligotrophic water, fairly low flows
in summer with heavy flows during spring melt.
Streams have considerable white water and are
predominantly in the Boulder Zone defined by
Bauer (1974A). Gradients are steep and boulders
and gravel are the main sediment sizes.

Food Web

Characteristic Flora

Periphyton

Characteristic Fauna

Predominantly detrital and dependent on catch basin.

Insects: stonefly, mayfly, caddisfly, and black
fly, nymph stages.

Birds: dipper.
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COMRUNITY COYPOSITION INLANOS

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVELS (1) PRODUCER
NON=VASCULAR PLANTS

DIATOMA 123456789
DIATCH

TRIPHIC LEVEL® (1) PRODUCER
VASCULAR PLANTS

POTAFOGETIN ALPINUS 123456789
MOQUNTAIN PONDWEED
RURIPPA NASTURTIUM AQUATICUM 123456789
WATER = CRESS

TRIPHIC LEVELS (2) HERBIVORE

INVFRTEBRATES

AMIOCENTRYS 123456789
CADDISFLIES

BAZTIS 423456789
MAYFLIES

BORECCHLUS 2349
TRUE MIDGES

BRACHYCENTRIDAE 123426789
CAUCISFLIES

BRACHYPTERA 123456769
STONEFLIZS

BRILLIA 123426789
MIDGES

CHIRUNOM]IDAS 123456769
TRUE MIDGES

CINYGMULA 123456789
MAYFLIES

CLACOTANYTARSUS 1234676789
TRUE MIDGES

CRiCULTOPUS 123456789
TRUL MIOGES

ELMIDAE 123456769
RIFFLE BELTLFS

EPEORUS 1234%67089
MAYFLIES

EPHEMERELLA 123456789
MAYFLIES

EUCAPNCSTS 1
STONEFLIES

EUKIEFFERIELLA 123456769
TRUE MIDGES

GASTROPQODA 123456789
SNAILLS

GLOSSOSOMATIDAE 1236%6789
CADDISFLIES

HALIPLLUS ROBERTSI 123456789
HALIPLIOD

HEPTAGFNIA 1234567¢9
MAYELIES

HeTERLINNIUS 1234%6799

RIFFLE BECTLES

I0NES TRUE FIR

ABUNNANCE

» a0 2]

»

O o

HABITATS RIVERINE

SCIENTIFIC NAME RANGE
COMNON NANME

TROPHIC LEVELS (2) HERBIVORE

INVERTEBRATES

HIMALOPSYCHE 23456709
CADDISFLIES

HYDROPTILA 1234567089
CADDISFLIES

HYDROPTILIDAE 123456789
CADDISFLIES

LEUCOTRICHIA 456789
CADDISFLIES

LEUCTRA 123456789
STONEFLIES

LIMNEPHILIDAE 123456789
CADDISFLIES

MICRASENA 123456799
CADDISFLIES

NARPUS 123456789
RIFFLE BcETLES

NEMOURA 123456799
STONEFLIES

OCHROTRIC4IA 123456789
CADDISFLLES

OPTIOSERVUS 123456789
RIFFLE BEETLES

PARALEPTOPHLEBIA 123456739
MAYFLIES

PHRYGANE IDAE 123456709
CADDISFLIES

PSEUDOCL OE ON 1
MAYFLIES

PTERONARCELLA 123456789
STONEFLIES

PTERONARCYS 123456769
STONEFLIES
RHITHROGENA 123456789
MAYFLIES
SIPHLONJURYS 123456789
MAYFLIES
LAITZEVIA 123456789
RIFF
TFFLE sef;5§31c LEVEL: (2) HERBIVORE
HERPETOFAUNA

ASCAPHUS TRUEIL 123456789
TAILED FROG/TADPOLE

BUFO BOREAS BOREAS 123456789
NORTHWESTERN TOAD/TADPOLE

HYLA REGILA 123436789
PACIFIC TREE FROG/TADPOLE

RANA AURIDRA AURJIRA 123456709
NORTHERN RED-LEGGED FROG» TADP

RANA CASADAE 12

CASCADES FROG» TADPOLE

KEY TO SYMBOLS - 1.1.1 A-2

ABUNDANCE STATUS

o o o » O »

o O B O O O P OO

» O

»
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COMMUNITY CO™POSITION INLANDS

SCIENTIFIC NAME RANGE
COMMON NAME

TRIPHIC LEVEL® (2) HERBIVORE

MANPALS
CASTOR CANADENSIS 12342678
BEAVER
ERITHIZON DORSATUM 12345678
PORCUPINE
TRJIPHIC LEVELS (3) CAPNIVOPRE
FISHES
PROSOPTUM WILLIAMSCNI 1
MJUNTAILIN WHITEFISH
PTYCHOCHELILUS OREGUNENSIS 1236
NORTHLRN SQJAWFISH
SALMO CLARKI 123456769
CUTTHROAT TROUT
SALMD TUTRA &9
BROWN TROULT
SALVELINUS MALMA 123456789

DOLLY VARDEN
TROPHIC LeVEL® (3) CARNIVORE
HERPETOFAUNA

THAMNOPHIS SIRTALIS FITCHI 123456789
VALLY GARTER SNAKE
THAMMOPHIS SIRTALIS PICKERINGI 123
PUGET SOUND RED=-SIDED GARTER §
ixgPmie LEVELE (3) CARNIVORE
3IRCS

ACTITIS MACULARIA 123456789
SPOTTED SANDPIPER

TRIPAIC LEVELS (&) DETRITIVORE

INVERTEBRATES

CERATCOPOGONIDAZ 123456789
BITING MIDG:S

OIXA 123456799
DIXA MING:S

eNCHYTRAED AE 123626749
OLIGOCHAFTS

HYDROBAENUS 123456789
TRUe MIDSES

IRONOCOES 1234567539
MAYFLIES

1SOPODA 123456789
1S0PODS

KINCAIDIANA 1

OL | GOCHAETES

LEPIDOSTOMA 123456739
CADDISFLIES

LEPIDOSTOMATIDAE 123456789
CADCISFLIES

LUMBRICULIDAZ 123456789
OL JGOCHAETES

IONES TRYF FIR
ARUNDANCE

c O

HABITAT: RIVERINE

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVEL: (h4) DETRITIVORE

INVERTEBRATES
MICROTENDIPES 123456789
TRUE MIDGES
NONODIAMES A 23456789
TRUE MIDGES
ODONTOMESA 23456709
TRUE MIDGES
OLIGOCHAETA 123456789
SEGMENTED ROUNDWOPMS
ORTHOCLADIUS 1234656789
TRUE MIDGES
PARAKIEFFERIELLA 1234656789
TRUE MIDGES
PHAENDOPSECTRA 1234567489
TRUE MIDGES
PROCLADIVS 1234506789
TRUE MIDGES
STRATIOMYIDAE 23456709
SOLDTIER FLIES
STYLODRILYS 1
OL IGOCHAETES
TANYTARSUS 123456789
TRUE MIDGES
TUBIFICIDAEL 123456789
TUBIFICIDS
TROPHIC LEVELS (%) OMNIVORE
INVERTEBRATES
AMPHIPODA 123456789
AMPHIPODS
LIMNEPHILIDAE 123456789
CADDISFLIES
TRIPHIC LEVELS (6) PARASITE
INVERTEBRATES
CLIRACIA 23456709
SPONGILIA
HIRUDINAE 123456789
LEECHES
TRIPHIC LEVELt (7) FILTER FEEDER
INVERTEBRATES
ARELETUS 123456789
MAYFLIES
ARCTOPSYCHE 123456789
CADDISFLIES
CERACLEA 123456769
CADDISFLIES
CHEUMATOP; YCHE 123456789
CADDISFLIES
CONSTEMPELLINA 15
TRUE MIDGES

ABUNDANCF STATUS

o O O o6 o O O » o ©° (]

»

o » O O O
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COCMMUNITY COMPOSITION INLANOS

SCIeNTTFIC NAME
COrKON NAME

TROPHIC LEVELS (7) FILTER FLEDER

INVERTEBRATES

CJPtr00A
CaPePCODS
CJURYNONEUR A
TRUE MICGES
DIAMeSA
TRUEt ™IDGtS
OCLOPHILQOES
=NULL~-
HeTHROTRISSOCLADIUS
TRut “iD5G¢S
HYD<UPIYCHE
CADCISFLIES
KRENGSMITTIA
TRUE ™105tS
LePTOCERIDAE
CADDISFLIC¢S
MICRUPSECTPA
TRULE MIDGES
MYSTACIDES
CADDIYFLIES
PA2ACLADMPELYA
Txle MLIOWES
PARACRICT)PuUS
TRUc MIDs#S
PARAMETR] JCNEMUS
TRUe FIDSLS
PaRAPSYCH:
CADDISFLIES
FARATANYTTARSYS
TRUE ¥10GF>
PeLECYPIDA
CLAMS
PH{LLPOTAMIDAE
CADDISFLIES
POTTHASTIA
TRUt Mi0GES
PSECTIRPCLADIYS
TKRUE MiD3ES
PSYCHOMYIA
CADDISFLIES
PSYCHOMYTILDAE
CADOTSFLTED
RHECTANYTARSUS
TRUE MID3ES
ROTIFEFA
ROTVIFFRS
STHMULLTIDAY
BLACK FLIES
SIMuLIuM
SLACK FLIES
STEMPELLINA
TRLE =i0UGES

IONES TRUE FIR

RANGE

12345¢789
1236456789
123456759
123456769
123455789
123450759
12345¢7#9
123456789
123456739
12345%¢729
12365€7:9
123456799
123466759
12365079
123456759
123456789
123456789
1234267A9
123456789
123426749
123656799
1234%67R9
123456789
123456779
12346769

123645679

ARUNDANCE

(2] (] o (2] [nl

%}

HABITATS RIVERINE

SCIENTIFIC NAME RANGE
CJIMMON NAME

TROPHIC LEVEL: (7) FILTER FEEDER

INVERTEBRATES
STEMPELLINELLA 123456789
TRUE RIDGES
THIENEMANNIELLA 123656789
TRUE MIDGES
JORMALODIA 123456789
CADLISFLIES
TROIPHIC LEVELS (v) SCAVENGER
INVeRTEBRATES
ASTACIDACL 123456789
CRAYFISH
TURBELLARIA 123426789
FLATWORMS
TRJIPMIC LeVELE (©) INVERTERRATE FATER
INVERTEBRATES
ACRONFURIA 123456789
STUNEFLIZS
ALLGPERLA 123456769
STONcFLIES
ANSIGPTERA 123456789
DRAGONFLIES
ANTHERIX 23456789
SNIPE FLIES
APCYNOPTERYX 123456789
STONEFLIES
BEMBIDION COMPLANULUM 1234
GROUND BcéeTL:Z
BELZZIA 23456789
BITING MIDGES
BIDcSSUS AFFINIS 123456789
OIVING BEETLE
CARDIOCLADIVS 123456789
FIDGES
CICINDILA HIRTIZOLLIS 123456799
TIGeR BECTLE
COLEOPTERA 123456789
AQUATIC BEETLES
CORIXIDAF 123456789
WATLk BOATMEN
CULTUS 1234%0678€9
STUMEFLIZS
DULICHOPODIDAE 123456789
LONG-LFGGED FLIES
OYTISCIDAE 123456789
PREUACENUS OIVING RZETLES
tMPIDIDAE 123456789
DANCE FLIES
GELASTOCORIS NCJLATUS 123456789
10A0 BUG
GERRIDAE 123456789

WATER STRIDERS

ABUNDANCE

o o

o o O o O >

[ JEE> TR « T = TN = T o BEEES B
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMON NAME

TRIPHIC LeVELS (9) INVERTEBRATE FATER

INVERTEBRATES

GERRIS NYCTALIS
wWATER STRIDER
GYRINIDAE
wHIRLIGIG BRZETLES
GYRINUS PICIPcS
wWHIRLIGIG BEETLE
HYDROPHILIDAE
wATER SCAVENGER BEETLES
ISUPERLA
STONEFLIES
KATHROPERL A
STONEFLI=S
MACROPFLOPIA
TRUE MID3ES
MICROVELIA BJUENIIL
VELL1ID
NATARS 1A
TRUE MIDG¢S
NGTONECT IDAE
BACK SwIMMERS
OECETIS
CADDISFLIES
0PHI0GOMPHUS
DRAGONFLICS
PARAFERLA
STONEFLILS
PULYCEMTRIPODIDAE
CADDISFLIES
POLYCcNTRSPUS
CADLISFLIES
PSICTRCTANYPUS
TRUE ™IDGES
RHYACCPHILA
CAULDISFLIES
RHYACUPHIL IDAE
CADDISFLI =S
SALDULA NIGRITA
SHOREBUG
SALDULA PALLIPES
SHORLSBUG
SIALILS
ALOERFLI=S
LYGNPTERA
DAMSELFLIFS

IONEsS TRUF FIR

RANGE

123456789
123456789
123456789
123450789
123456789
12364%6789
2345
123456789
2345
1234%6789
123456789
1
123456789
123450789
1234567¢9
12345¢789
1234567R9

123456789

123456789
23456789
123456749

ARUNDANCE

o o o o o o o o O o O O 959 o o0

[a B2 ]

[e)

HABITATS RIVERINE

SCIENTIFIC NAME RANGE ARUNDANCE
COMMON NAME

TRIPHIC LEVEL® (9) INVERTEBRATE EATER

FISHES
CATOSTOMUS CATOSTOMUS 123 c
LONGNOSE SUCKER
SALMU GAIRDNERI 123456789 A
RAINBOW TROUT
SALNO TUTRA 89 c
BROWN TROUT / JUVENILE
SALVELINUS FONTINALIS 789 [+

BROOK TROUT
TROPHIC LeVELS (9) INVERTEBRATE FATER

HERPETOFAUNA

AMBYSTOMA GRACILE GRACILE 123456789 [+
8ROWN SALAMANDER

ASCAPHUS TRUEI 123456789 A
TAILED FROG

DICAMPTODON ZNSATUS 123456789 1}
PACIFIC GIANT SALAMANDER

HYLA REGILA 123456789 A
PACIFIC TREE FROG

RANA AURORA AURORA 1234%6789 u
NORTHERN REQD=LEGGED FROG

RANA CASCADAE 12 c
CASCADES FROG

RHYACOTRITON OLYMPJCUS OLYMPIC 12345 c

NOKTHERN OLYMPIC MOUNTAIN SALA
TARICHA GRANULOSA CGRANULOSA 123456789 v
NORTHERN ROUGH SKINNED NEWT

TROPHIC LEVEL® (9) INVERTEBRATE EATER

BIRCS
CINCLUS MEXICANUS 1234567089 [+
DIPPER
TROPHIC LEVELS (9) INVERTEBRATE EATER
MAMMALS
SOREX PALUSTRIS 12 [

wATER SHREW

STATUS
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COMMUNITY COMPOSITION INLANDS

SCIENTIFIC NAME
COMMUN NAME

ZONES TRUE FTR

RANGE

TRIPHIC LEVEL® (Q) UNKNOWN

INVERTEBRATES

ACARINA

WATER MITES
CHIRONOMUS

TRUE MIDGES
CONCHAPELOPIA
TRUE MIDGES
DEUTEROPHEBIIDAE
MJUNTAIN MIDGES
ECCLISOMYIA
CADDISFLIES
EPHEMEROPTERA
MAYFLIES
HELICOPSYCHE
CADDISFLIES
HYDATOPHYL AX
CADDISFLIES
HYDROPSYCHIDAE
CADDISFLIES
LIMNEPHILUS
CADDISFLIES
MUSCIDAE

HOUSE FLIES
NEMATODA
ROUNDWORMS
NEMATOMORP HA
HIRSEHAIR WORMS
NEOPHYLAX
CADCISFLIES
OSTRACODA

SEED SHRIMP
PELTOPERLA
STONEFLIES
PLECOPTERA
STONEFLIES
PSEPHENIDAE
WATER PENNIES
PSYCHODIDAE

MOTH FLIES
PTILODACTYLIDAE
PTILODACTYL BEETLES
RHEOCRICOTOPUS
TRUE MIDGES
SERICOSTOMATIDAE
CADDISFLIES
THIENEMANNIMYIA
TRUE MIDGES
TIPULIDAE

CRANE FLIES
TRICHOPTERA
CADDISFLIES

1234656789
123456779
123456789
1
123456789
123656789
123456789
123456789
123456789
123436789
123456789
123456789
123456789
123456789
123456789
123456799
1234507089
23456789
1234567089
234506729
123456789
123456709
123456789
123456789
123456789

ABUNDANCE

» O O » O C€ O »

o OO O o0 0o O »

» » O » O O

STATUS

HABITATs RIVERINE
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1.1.2 True Fir Zone
D Early Seral Shrub

Habitat Description

This habitat occurs following disturbance such as
fire or logging. A shrub community quickly becomes
established and dominates until overtopped by forest

species.

Food Web
Predominantly grazing or browsling, significant use
of shrubs by elk and black-tailed deer.

Characteristic Flora

Bear grass, huckleberry, bracken fern. On wet
sites elderberry, gooseberry, and salmonberry
dominate.

Characteristic Fauna

Birds: white-crowned sparrow, dark-eyed junco,
Wilson's warbler, mountain chickadee.

Mammals: bats, deer mouse, bushy-tailed woodrat,
Townsend's chipmunk, coyote.
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1.1.2 True Fir Zone
E Second Growth Forest

SECOND GROWTH FOREST

Habitat Description Characteristic Flora

Young vigorous even-aged forest (100 years old or In the lower reaches of the zone Douglas fir,

less) with fairly closed canopy. noble fir, and western hemlock are the dominant
tree species. In the higher elevations silver

Food Web fir, mountain hemlock, lodgepole pine, and sub-

The food web is compartmentalized into two segments - alpine fir are more common.

a canopy which is dominated by grazers (including

seed eaters) and a forest floor web which is largely Characteristic Fauna

detrital. Mammals: Townsend's chipmunk, deer mouse, heather

vole, coyote, Trowbridge shrew, snowshoe hare.

Birds: western tanager, evening grosbeak, Clark's
nutcracker, raven, red-breasted nuthatch, hermit
thrush, brown creeper, Stellar's jay, Swainson's
thrush, and black-throated gray warbler.
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1.1.2 True Fir Zone
F 0ld Growth Forest .

Habitat Description
Aging conifer forest with partially opened canopy
contains snags and some diseased trees.

Food Web

The food web is compartmentalized into two segments:
a canopy which is dominated by grazers and a forest
floor community which Is largely detrital. However,
due to the partially open canopy, browse and other
forest floor growth occurs.

Characteristic Flora

Silver fir is the dominant species. Western
hemlock and Douglas fir are common at lower, and
mountain hemlock at higher elevations. Climax
species are silver fir and mountain hemlock.

Characteristic Fauna

Birds: spotted owl, saw-whet owl, goshawk, gray
jay, varled thrush, hairy woodpecker, pileated
woodpecker, chestnut-backed chickadee, hermit
warbler.

Mammals: red tree mouse, dusky shrew, marten,
flying squirrel.

Herpetofauna: Pacific giant salamander, tailled
frog.
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1.1.2 True Fir Zone oo i I .
G Sub-Alpine Meadow - -

Habitat Description

Nonforested glades more common in the higher reaches
of the zone. Moisture conditions vary considerably.
This is a fraglile habitat, which can be damaged by
excessive use and subsequent erosion.

Food Web

Grazing food web with low productivity, slow regener-
ation and succession. Concentrations of herbjvores
are common during summer months.

SUB-AL PINE MEADOW

Characteristic Flora

Xeric to mesic vegetation is similar to that
identified for the Arctic alpine meadow habitat.
In poorly drained areas cotton-grass, sphagnum,
and rushes are more frequent.

Characteristic Fauna
Mammals: mountain vole, Richardson's vole, Townsend's
mole, Roosevelt elk, black-tailed deer, black bear.

Birds: water pipit, white-crowned sparrow, kill-
deer, American kestrel, golden eagle, Clark's
nutcracker, Lincoln's sparrow, rufous hummingbird.
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1.1.2 True Fir Zone
H Rockland/Talus

Habitat Description
Dominated by rock outcrops, boulders, cliffs.
Lack of soil severely limiting to plant growth.

Food Web
Off-site grazing food web; few species, low producti-
vity.

Characteristic Flora

Predominantly unvegetated; lichens and mosses most
common.

Characteristic Fauna

Birds: golden eagle, raven.

Mammals: mountain goat, yellow-bellied marmot,
long-tailed weasel.
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L2171 WESTERN HEMLOCK ZONE

Highly productive and extensive lowland conifer forest. Currently largely in second growth due to

GENERAL extensive logging and windthrow. Much of the highly productive commercial forestlands of the study

COMMENT area occur in this zone. The zone corresponds to the Western Hemlock Zone of Franklin and Dyrness
(1973), and the Humid Transition Zone as described by the Army Corps of Engineers (1975F).

Elevation ranges from 150 to 600 meters (492 to 1968 feet) in the Olympics and from near sea level to
TOPOGRAPHY 600 meters (1968 feet) in the Coastal Range. Topography is variable but usually not precipitous.
AND Typical are lower mountain slopes, foothills and plains, with many bogs. Soils are moderately deep
SOILS to deep with medium acidity and high organic content (Franklin and Dyrness, 1973). Dominant soils
include Dystrochrepts (Sols Burns Acides), Haplumbrepts (Western Brown Forest Soils), and Haplohumult

(Redish Brown Lateritic Soils).

The zone has a mild, wet maritime climate. Average annual temperatures range from 8°C to 10°C (46 to
50°F) with summer and winter extremes muted. Average January temperatures are near 1°C (34°F) and
average July temperatures are near 17.5°C (64°F). Snow cover is infrequent in the lower elevations.
Summer dehydration stress is significant on overly drained soils and south facing slopes.

CLIMATE

The zone Is characterized by heavy precipitation varying from 160 to 320 cm (63 to 126 inches).
Average annual snowfalls range from O at near sea level to nearly 200 cm (79 inches) at higher
elevations. However, snow cover is usually of short duration. Most of the precipitation occurs
during the winter with summer receiving only 6-9 percent. Late summer and early fall flows are

consequently low.

“HABITAT TYPES

HYDROLOGY

1.2 H

~ Ix |

| oo s

- rX
n i Eolrlzy Seral| 121-@  [Second Growth L2l K
m 121 B .24 0 Grassland / | Eorly Seral Forest A Old Growth
‘Pgluetrine Riparian Agricultural Pastyre Shrub (Broadieaf) | Forest (Mixed) Forest
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SUCCE
SIONA
STAGE

SECONDARY
RATE
CONTROLLING
FACTORS

<>

<>

<>

<>

SEVERITY OF FIRE,
LOGGING PRACTICES
(e.g. SCARIFICATION,
COMPACTION,

CLEAR CUTTING,
EROSION,

SLASH DISPOSAL),
LOADING & DRAINAGE

FERTILIZATION,
PLANTING,

HERBIVORE POPULATION,
ASPECT,
PRECIPITATION,

SOIL DEPTH & QUALITY,
*SELECTIVE CUTTING
*WINDTHROW

FERTILIZATION,
PLANTING,
HERBIVORE &
SEED EATING
POPULATION,
PRECIPITATION,
ASPECT,

SOIL DEPTH &
QUALITY

TIME
(WITHOUT
DISTURBANCE)

SUCCESSION MODEL- WESTERN HEMLOCK ZONE

(SEE TERRESTRIAL
SUCCESSION NOTES
IN SECTION 3.2.4.1
OF VOLUME 2.)

* SELECTIVE CUTTING & WINDTHROW REVERT
ONLY AS FAR AS SHRUB STAGE.

**% REFER TO APPROPRIATE HABITAT DESCRIPTION.
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ENVIRONMENTAL INDICES

ASSOCIATED WITH WESTERN HEMLOCK SUCCESS/ON

(EonONDS, 1974)

(COLE et al., 1975)

(COLE et al., 1975)

(EOMONDS, 1974)

(GRIER ot al., 1974)

(MONTGOMERY, 1976)
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1.2.1 Western Hemlock Zone

A Lacustrine

LACUSTRINE

Habitat Description

Lakes are oligotrophic to mesotrophic. Characterized
by emergent vegetation, shallow water, and thick shore-
line vegetation. They are generally more productive
than the lakes of the higher zones.

Food Web

Productivity is dominated by phytoplankton in large
deep lakes and by periphyton and emergent vegetation
in smaller shallow lakes. Both grazing and detrital
components of the food web are well-developed.

Characteristic Flora

Nannoplankton and ultraplankton dominate the oligo-
trophic lakes. Yellow pond 1ily, cattalls, and pond
weed are common macrophytes.

Characteristic Fauna
Zooplankton: protozoans, rotifers, copepods, mites,
with copepods the most numerous.

Fish: 1In oligotrophic waters, rainbow trout, Dolly
Varden, brook trout, cutthroat trout, sockeye salmon
(silver trout), whitefish. In warmer, more enriched
waters, perch, bullhead, crappie, and largemouth bass.

Mammals: mink, river otter, muskrat, beaver, and
raccoon.

Birds: mallard, widgeon, bufflehead, great blue
heron, Canada goose, gadwall, American coot, belted
kingfisher, osprey.

Herpetofauna: painted turtle, garter snakes, rough-
skinned newt, western toad, bull frog.
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:i::; OLIGOTROPHIC MESOTROPHIC EUTROPHIC MARSH/SWAMP UPLAND
TIME
AREA/DEPTH RATI0 AREA/DEPTH RATI0 AREA/DEPTH RATI0
PRIMARY NUTRIENTS NUTRIENTS NUTRIENTS DETRITUS
RATE-CONTROLLING | pETRITUS DETRITUS DETRITUS SED IMENTS
FACTORS SEDIMENT SEDIMENT SEDIMENT
TOPOGRAPHY TOPOGRAPHY TOPOGRAPHY PRECIPITATION
PRECIPITATION PRECIPITATION PRECIPITATION DRAINAGE
SOILS soILS SOILS DIKING
SECONDARY LAND USE LAND USE LAND USE LAND USE
RATE-CONTROLLING | SEWAGE EFFLUENT SEWAGE SEWAGE VEGETATION
FACTORS VEGETATION VEGETATION VEGETATION RUNOFF
RUNOFF RUNOFF RUNOFF CONSTRUCTION,
CONSTRUCTION, CONSTRUCTION, CONSTRUCTION, LOGGING AND
LOGGING AND LOGGING AND LOGGING AND MINING ACTIVITIES

MINING ACTIVITIES

MINING ACTIVITIES

MINING ACTIVITIES

AQUATIC SUCCESS/ION MODEL -
LACUSTRINE/PALUSTRINE WESTERN HEMLOCK
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Oligotrophic I Mesotrophic I Eutrophic I Swamp/Marsh Upland
Nutrient 60 86
Concentration
N03-N
(ug/1) .
Nutrient
Concentration
(ug/1) -
Chlorophyll a
(ug/1)
Net Primary
Productivity
(mg/C/m2/day)
Secchi
Visibility 8
(meters) 2
o 'bluo green & v ¢
Floral ultra and ne """"m' utullo. Mam
Composition | nenno plankton P "‘""" |:|,; Mf“:tll. :'“:"- ‘:‘:?'::. wchl::n. .
. .., Ve, devijs club
red-winged
Foune] ron [ S T S e
Composition [ trout, white fish long-bille or

[Tisg To i) T, Ty -{:::>

Data from selected lakes, actual conditions vary seasonally
and with site-specific conditions.

ENVIRONMENTAL INDICES
ASSOCIATED WITH FRESHWATER AQUATIC SUCCESSION



1.2.1A -4

Habjtat

" cm—  — —— — E—— Ce— — — — — — — — — — — ——



1e1)qey

K-8zt

1.2.1 Western iHemlock Zone

B Palustrine

PALUSTRINE

Habitat Description

Freshwater marsh and swamps typified by standing
water and poor drainage and hydric vegetation.
Marshes are dominated by herbaceous plants and swamps
by woody plants. Organic accumulation and anaerobic
soll conditions are common.

Food Web
Productivity is fairly high and the grazing component
of food web predominates.

Characteristic Flora

Marsh: cattalls, rushes, sedges, duckweed, sphagnum,
heath, skunk cabbage, pitcher plant, Douglas spirea.

Swamp: red alder, western red cedar, black cotton-
wood, sweet gale, and willows.

Characteristic Fauna
Invertebrates: dragonflies, damselflies, mosquitoes,
mites, other arachnids.

Mammals: muskrat, beaver, raccoon, northern water
shrew, eastern cottontall, Oregon vole.

Birds: great blue heron, American bittern, red-
winged blackbird, common yellowthroat, waterfow!, and
long-billed marsh wren.
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Habitat
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1.2.1 Western Hemlock Zone
C Riverine

Habitat Description

Cold, clear waters generally are low in nutrients.

The turbid Columbia River is an exception, as it
drains an extensive inland area.

The rivers are predominantly In the floodway zone with
smaller sections falling Iin the pastoral and boulder
zones (Bauer, 1974A). Channel gradient is usually
from one to three meters per kilometer, steeper in the
boulder zone and less in the pastoral zone. Bed
materials are primarily gravel and sand. Boulders

and cobbles occur on steeper gradients, while sand

and silt occur on flatter gradients. Channels are
generally braided but may become sinuous at lower
elevations and flatter gradients.

Food Web

In smaller streams the components of the food web are
primarily detrital and dependent on the drainage basin.
In larger streams and rivers, periphyton and phyto-
plankton contribute significantly to the food web.

RIVERINE

Characteristic Flora
Typical phytoplankton include: Spirogyra, Aphanizo-
menon, Oscillatorla, Melosira, Navicula, Pinnelaria,

Gomphonema, Diatoma, Nitzschia, Cymbella. Emergents

such as cattails, sedges, and rushes can also occur.

Characteristic Fauna

Invertebrates: stoneflies, caddisflies, and mayflies
are common invertebrates and are typical of riffle
areas, while tubificids and oligochaetes are more
common in pools.

Fish: coho salmon, chinook salmon, rainbow trout, cut-
throat trout, whitefish, sculpin, squawfish, suckers,
and stickleback.

Mammals: mink, river otter, raccoon.

Birds: dipper, harlequin duck, hooded and common
mergansers.

Herpetofauna: tiger salamander and northwest salaman-
der (small streams).
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*SEE VOLUME 1, FIGIRE 4-12, MAJOR ACTIVITY SUMMARY MODEL
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1.2.1 Western Hemlock Zone
D Riparian

RIPARIAN

Habitat Description

Water edge habitat generally differentiated from
surrounding areas by altered vegetation, often
subject to periodic flooding.

Food Web
Productivity is water dependent. Considerable
interaction occurs at the water/land edge.

Characteristic Flora
Black cottonwood, red alder, Oregon ash, cascara,
willows, western waxmyrtle.

Characteristic Fauna

Mammals: mink, long-tailed weasel, river otter,
raccoon, bobcat, Roosevelt elk, coyote, vagrant
shrew.

Birds: eastern kingbird, screech owl, great
horned owl, red-tailed hawk, grouse, swallows, crow,
belted kingfisher, great blue heron.

Herpetofauna: northern alligator lizard, garter
snakes, Pacific tree frog, western toad, red-legged
frog, long-toed salamander.
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1.2.1 Western Hemlock Zone
E Agricultural

Habitat Description
Areas under cultivation, truck crops, orchards,
berry farms.

Food Web
Managed for human use.

AGRICULTURAL

Characteristic Flora

Cultivated vegetation and weed plants.

Characteristic Fauna

Mammals: vagrant shrew, Townsend's mole, coyote,
eastern cottontail, Townsend's vole, Oregon vole,
raccoon, striped skunk, red fox.

Birds: swallows, Savannah sparrow, red-tailed hawk,
ring-necked pheasant, gulls, killdeer, crow, mourning
dove, short-eared owl.

Herpetofauna: gopher snake, garter snakes, western
toad.
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1.2.1 Western Hemlock Zone

F Early Seral
Grassland /Pasture

EARLY SERAL _GRASSLAND/PASTURE

Habitat Description

Herbaceous, low vegetation with no overstory. Includes
open slopes and summits of the mountains within the
Western Hemlock Zone as well as the lowland open fields.

Food Web
Grazing and often directed to man's utility.

Characteristic Flora
Grasses, herbs.

Characteristic Fauna

Mammals: cows, horses, black-tailed deer, Roosevelt
elk, dusky shrew, coast mole, Townsend's mole,
eastern cottontail, Oregon vole, Pacific jumping
mouse, coyote, red fox.

Birds: red-tailed hawk, marsh hawk, American kestrel,
killdeer, swallows, robin, western meadowlark,
Brewer's blackbird, Savannah sparrow, vesper sparrow,
Oregon junco.

Herpetofauna: garter snakes, tiger salamander,
northwestern salamander, Pacific tree frog.
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1.2.1 Western Hemlock Zone
G Early Seral Shrub

Habitat Description
Early successional thicket.
lands.

Food Web
Browsing - grazing.

Shrub stage in forest

EARLY SERAL SHRUB

Characteristic Flora

Trailing blackberry, Oregon grape, vine maple, salal,
Pacific rhododendron, snowbush, willows, sword fern,
huckleberries.

Characteristic Fauna

Mammals: coast mole, eastern cottontail, mountain
beaver, Townsend chipmunk, deer mouse, black bear,
black-tailed deer, Roosevelt elk, coyote, bobcat.

Birds: song sparrow, Oregon junco, white-crowned
sparrow, common nighthawk, MacGillivray's warbler,
ruffed grouse, robin, common bushtit, mountain quail,
sharp-shinned hawk, willow flycatcher.
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1.2,1 Western Hemlock Zone

H Second Growth Forest
(Broadleaf)

Habitat Description
Young, vigorous broadleaf forest.

Food Web

Both canopy and forest floor components of the
food web are well developed. The canopy web is
dominated by grazers, while that of the forest
floor is primarily detrital.

a7/ ‘ fa
1P\ @
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SECOND GROWTH FOREST (Broadleaf)

Characterfstic Flora

Red alder, big-leaf maple, cherry, dogwood, black
cottonwood, Oregon ash.

Characteristic Fauna

Mammals: mountain beaver, Trowbridge and vagrant
shrew, coast mole, deer mouse, Pacific jumping mouse,
raccoon, spotted skunk, coyote, bobcat, black-tailed
deer.

Birds: western tanager, evening grosbeak, solitary
vireo, Swainson's thrush.

Herpetofauna: northern alligator lizard, racer,
common and northern garter snakes, northwestern
salamander, long-toed salamander, rough-skinned newt,
red salamander, red-legged frog.
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1.2.1 Western Hemlock Zone
| Second Growth Forest
(Mixed)

SECOND GROWTH FOREST (Mixed)

Habitat Description
Young, vigorous forest with mixture of conifer and
broadleaf tree species.

Food Web

Both canopy and forest floor are components that
sustain the food web. The canopy food web is domi-
nated by grazers while that of the forest floor is
detrital.

Characteristic Flora

Douglas fir, red alder, western red cedar, big-leaf
maple, western hemlock, and black cottonwood.

Characteristic Fauna

Mammals: Trowbridge shrew, vagrant shrew, coast
mole, mountain beaver, deer mouse, Pacific jumping
mouse, coyote, red fox, bobcat, black-tailed deer,
Roosevelt elk.

Birds: ruffed grouse, band-tailed pigeon, Vaux's
swift, western woodpecker, eastern kingbird,
black-capped chickadee, red-breasted nuthatch,
robin, Bewick's wren, Swainson's thrush.

Herpetofauna: garter snakes, rough-skinned newt,
red salamander, Pacific treefrog.
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1.2.1 Western Hemlock Zone
J Second Growth Forest
(Conifer)

SECOND GROWTH FOREST (Conifer)

Habitat Description
Young, vigorous, second-growth conifer forest less
than 120 years old, generally with a closed canopy.

Food Web
Both the canopy grazing and the forest floor detri-
tal components of the food web are well-developed.

Characteristic Flora
Douglas fir, western red cedar, Port Orford cedar,
grand fir.

Characteristic Fauna

Mammals: mountain beaver, chickaree, northern flying
squirrel, deer mouse, long-tailed weasel, Oregon vole,
Pacific jumping mouse, marten, bobcat.

Birds: blue grouse, ruffed grouse, band-tailed
pigeon, western flycatcher, rufaus hummingbird,
Steller's jay, crow, chestnut-backed chickadee,
winter wren, robin, varied thrush.
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1.2.1 Western Hemlock Zone
K 0ld Growth Forest

OLD GROWTH FOREST

ription
01d growth, predominately conifer forest (120 years
old). Dead snags, and diseased trees are typical.
The canopy Is not closed.

Food Web
Both the canopy grazing and the forest floor de-
trital components of the food web are well developed.

Characteristic Flora

Climax species Is western hemlock with Doualas fir
dominant on dry sites and western red cedar and Port
Orford cedar prevalent on moist sites. Long-1lived,
seral species can remain a component of the communi ty
for several hundred years.

Characteristic Fauna

Mammals: marten, Pacific water shrew, dusky shrew,
Townsend chipmunk, bobcat, long-tailed weasel, mink,
Roosevelt elk.

Birds: bald eagle, osprey, band-tailed pigeon,
screech owl, hairy woodpecker, olive-sided flycatcher,
brown creeper, Hermit warbler, western tanager, purple
finch, spotted owl, Vaux's swift.

Herpetofauna: Pacific giant salamander, tailed frog,
Olympic salamander, Oregon newt, western red-backed
salamander.
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COMMUNITY COAPOSITION INLANDS IONES WESTFRN HEMLOCK HABITATs OLD GROWTH FOREST

SCIENTIFIC NAME RANGE ABUNDANCE STATUS
COMMON NAME

SCIENTIFIC NAME RANGE ABUNDANCE STATUS
COMMON NANMF

TROPHIC LEVELs (1) PRODUCER
NON=VASCULAR PLANTS

TROPHIC LEVELs (1) PRODUCER
VASCULAR PLANTS

[ BLy AN

ALECTORIA 123456789 c ABIES AMA3ILIS 1 A c
BLACK BEARD LICHEN PACIFIC SILVER FIR

CLADONIA PACLFICA 1234656789 "y ABIES GRANDIS 123456789 1] 4
FRUITICOSE LICHEN GRAND FIR

CLADONIA RANGIFERINA 123456789 u ACER CIRCINATUM 123456789 c -
REINDEER LICHEN VINE MAPLE

DICRANUM FUSCESCENS 123456789 c ACER MACROPHYLLUM 123456789 1] c
moss BIGLEAF MAPLE

DICKANULM SCOPARIUM 123456789 v ACHLYS TRIPHYLLA 1 c -
MOSS VANLILLA LEAF

HYPNUM CIRCINALE 123456789 c ADENOCAULON BICULOR 123456789 u -
FEATHER MOSS TRAIL PLANT

HYPOGYMNIA ENTEROMORPHA 123456789 ¢ ARBUTUS MENZIESII 123456789 v -
FOLIOSE LICHEN PACIFIC MADRONE

HYPOGYMNIA PHYSODES 123456789 c ARCTOSTAPHYLOS UVA-URSI 123456789 v -
FOLIOSE LICHEN KINNTKINN IK

HYPOGYMNIA VITTATA 123456789 c ATHYRIUM FELIX=-FEMINA 123456789 c -
FOLIOSE LICHEN LADY FERN

ISOTHECIUM STOLANIFERUM 12 c BERBERIS NERVOSA 123456789 c -
FEATHER MO5S OREGONGRAPE

LECIDEA CINNABARINA 123456789 v BLECHNUM SPICANT 123456789 c -
CRUSTOSE LICHEN DEER FERN

LOBARIA OREGANA 1234656789 A CALDCEDRUS DECURRENS 6789 u 4
LUNGWORT INCENSE=-CEDAR

LOBARIA PULMINARTA 123456799 (o CALYPSO BULBOSA 123456789 v R
LUNGWORT FAIRY=SLIPPER

MNIUM PUNCTULATUM 123456789 Q CAREX DEWEYANA 123456789 1} -
®0SS JEWEY SEDGE

MYCOBLASTUS SANGUINARIUS 123456789 U CASTANOPSIS CHRYSOPHYLLA 3456789 u 4
CRUSTOSE LICHEN GNLDEN CHINKAPIN

OCHROLECHIA JRGGONENSIS 123456789 v CHAMAECYPARIS NUOTKATENSIS 123 c 4
CRUSTOSE LICHEN ALASKA=CEDAR

PARMELTA SULCATA 123456789 v CLADOTHAMNUS PYROLAEFLORUS 134 1] R
FOLIOSE LICHEN CIPPEP BUSH

PELTIGERA CANINA 1234%6789 v CLINTONIA UNIFLORA 123456789 A -
FOLIOSE LICHEN QUEENCUP BEADLILY

PERTUSARIA AMARA 123456789 Y CORNUS CANADENSIS 123456789 A -
CRUSTOSE LICHEN BUNCHBERRY DOGWOOC

PLAGIOTHEC TUM UNDULATUM 1234656789 u CORNUS NUTTALLII 123456789 u -
MOSS PACIFIC DOGWDID

PLATISMATIA GLAUCA 123456789 c CORYLUS CORNUTA 123456789 u -
FOLIOSE LICHEN WESTERN HAZELNUT

POLYTRICHUM JUNIPERINUM 123456789 v DISPORUM SMITHII 123456789 1] -
HAIRCAP MOSS SMITH®S FAIRYBELL

POLYTRICHUM PILIFERUM 123456789 1] DRYOPTFRIS AUSTRIACA 23456709 1] -
HAIRCAP MOSS MOUNTAIN WOODFERN

PORELLA NAVICULARIS 123456789 c EBURGPHYTON AUSTINIAE 12 u R
LEAFY LIVERWORT PHANTOM=0RCHID

SPHAEROPHIRUS GLUBOSUS 1234656789 c EMPETRUM NIGRUM 123656789 v R
FRUITICO3E LICHEN CROWBERRY

USNEA 123456769 A ERYTHRONIUM REVOLUTUM 123478 1] R
OLD MAN®S BEARD GLACIER=LILY

KEY TO SYMBOLS - 1.1.1 A-2
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COMMUNITY CUMPJUSITION INLANDS IONES WESTERN HEMLOCK HABITATS OLD GROWTH FJREST

SCIENTIFIC NAME RANGE  ABUNDANCE STATUS SCIENTIFIC NAME RANGE  ABUNDANCE STATUS

COMMON NAME COMMON NAME
TRIPHIC LEVEL® (1) PRODUCER TROPHIC LEVEL® (1) PRODUCER
VASCULAR PLANTS VASCULAR PLANTS

ERYTHRGNIUM STOKESII 123456789 u - RUBUS DISCOLOR 123456789 v -
FAWN=LILLY HIMALAYAN BLACKBERRY

GALIUM TRIFLIRUM 123456789 (4 - RUBUS LACINIATUS 123456789 c -
SHEETSCENTED BEDSTRAW EVERGREEN BLACKBERRY

GAULTHERIA SHALLON 1234%6789 A - RUBUS PARVIFLARIS 123456789 v -
SALAL THIMBLEBERRY

HABENARTIA SACCATA 123456789 v - RUBUS PEDATUS 123456789 1} -
BOG = GRCHID STRAWBERRY-LEAF BLACKBERRY

HEMITOMES CONGESTUM 123456769 1} R RUBUS URSINUS 123456789 A -
GNOME=-PLANT TRAILING BLACKBERRY

LILIUM COLUMBIANUM 123456789 U - SAMBUCUS RACEMNSA VAR, ARRORES 123456789 c -
TIGER LILY RED ELDERBERRY

LINNAEA BOREALIS 123456789 A - SMILACINA RACEMOSA 123456789 4 -
TWINFLOWER LAPGE FALSE SULOMONTS SEAL

LITHOCARPUS JENSIFLORUS 789 u c STACHYS MEXICANA 123456789 [} -
TANDAK HeDGE NETTLE

LONICEKA INVOLUCRATA 123456789 U} - SYMPHORICARPOS MOLLIS 123456789 A -
BEARBERRY HUNZYSUCKLE CREEPING SNOWBERRY

LYCOPODIUM CLAVATUM 1234%6709 ] R TAXUS BREVIFOLIA 123456789 [V} 4
GROUNDPINE CLUBMOSS WESTERN YEW

MAIANTHEMUM DILATATUM 1234%6769 c - THUJA PLICATA 123456789 A c
FALSE = LILY = OF = THE = VALL WESTERN REDCEDAR

MELICA GFYER] 456789 u - TSUGA HETEROP 4YLLA 123456789 A 4
GEYEtRTS ONIINGRASMS WESTERN HEMLOCK

OPLOPLANAX HIRRIDUM 123456789 c - UMBELLULARTIA CALIFORNICA 6789 [T} 4
DEVILSCLUB CALIFORNIA LAUREL

OXALIS OREGANA 123456789 . - VACCINIUM ALASKAENSE 123456789 A -
ORLGON OJXxALIS ALASKA HUCKLEBERRY

PACHISTINA MYRSINITES 123456709 U - VACCINIUM OVALIFOLIUM 123456789 A -
OREGON AJXWIID OVALLEAF HUCKLEBERRY

PICEA SITCHENSIS 12346789 A c VACCINIUM QVATUM A -
SITKA SPRUCS EVERGREEN HUCKLEBERRY

POLYSTICHUM MUNITUP 123456799 A - VACCINIUM PARVIFOLIUM 123456789 A -
SWORDFERN RED HUCKL EBERRY

PPUNUS EMARGINATA 123456769 U} - VANCOUVERIA HEXANDRA 23456789 v -
BITTER CHERRY WHITE INSIDE=UT FLOWER

PSEUDOTSUGA MENZIESII 1234567689 4 4 XEROPHYLLUM TENAX 123456789 A -
DOUGLAS FIR COMPON BEAPGRASS

PTERIDIUM AQUILINUM 123456789 ] - HYPOPITYS MONITRUPA ¥ 123456789 U] ]
BRACKEN FERN PINESAP

RADULA BOLANDERI 678 v - MONOTROPA UNIFLORA »» 123456789 v ]
=NULL- INDIAN=PIPE

RANUNCLLUS UNCINATUS VAR, PARV 123456789 v - PLEURICOSPORA FIMBRIOLATA ¥¥ 1234%6769 u ]
BONGARD®S BUTTERCULP FIRNGED PINESAP

RHAMNUS PURSHIANA 123456789 J] -

CASCARA

RHODGOENDRON MACROPHYLLUM 123456789 4 -

PACIFIC RMODODENDRON

RHUS DIVFRSILIBA 123456789 u X ** DATA ENTRY ERROR

POISON OAK

ROSA NUTKANA 1234%67R9 [} -

WiLD ROSE
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COMMUNITY COMPOSITION INLANDS ZONES VESTERN HEMLOCK HABITATS OLD GROWTH FOREST

SCIENTIFIC NAME RANGE ABUNDANCE STATUS SCIENTIFIC NAME RANGE ABUNDANCE STATUS
COMMON NAME COMMON NAME
TRUPHIC LEVELS (2) HERBIVORE TRIPHIC LEVELS (2) HERBIVORE
INVERTEBRATES INVERTEBRATES

ADELGES PICEAE 123456789 c x SCOLYTUS ABIETUS 123456789 Q X
BALSAM 4JOLY APHID BARK BEETLE

ALLOGNA TOWNSENOIANA 1230 c - SEMANOTUS AMETHYSTINUS 789 (4 -
SNAILS LONGHORN BEETLE

ARIOLIMAX COLUMBIANUS 123456789 c x TRACHYKELE BLONDELI 123456789 c X
BANANA SLUG WESTERN CEDAR BORER

ARION ATER 123Q v X URJCERUS CALIFORNICUS 123456789 v -
BLACK SLUG HORNTAIL

ATIM1A CONFUSA 123456789 c -

LINGHORN BEETLE TROPHIC LEVELS (2) HERBIVORE

BANASA 123456789 [ - BIRDS

STINK BUG

CHORISTONEURA OCCIDENTALIS 123456789 c x CARDUELIS PINUS 123456789 ¢ -
wESTERN 3PRUCE BUDWORM PINE SISKIN

COPTODISCA ARGSUTIELLA 123456789 v - CARPODACUS PURPUREUS 123456789 [ -
LEAF MINcP PURPLE FINCH

DENDKOCTONUS PSEUDCTSUGAF 123456789 [ X CATHARUS JUSTULATUS 123456789 [ -
DOUGLAS FIR BARK BLETLE SWAINSONTS THRUSH

DIORYCTRIA ABIETIVORELLA 123456789 Q X COLUMBA FASCIATA 123456789 [4 -
CONEWORM BAND-TAILED PIGEON

HALISODOTA ARGENTATA 123456789 c X DENDRAGAPUS 0B8SCURUS 123456789 [4 -
SILVERSPOTTED TIGERMOTH BLUE GROUSE

HEMPHILLIA 1230 ¢ X HESPERIPHINA VESPERTINA 123456789 c -
3LUG EVENING GROSBEAK

KLEIDOCERYS RESEDAE 123456789 [ - IXOREUS NAEVIUS 1234%6789 ¢ -
SEED BUG VARIED THRUSH

LAMBOINA FISCELLARIA LUGUBROSA 123456789 [ X JUNCO HYEMALIS 123436789 c -
WESTERN HEMLOCK LCOPEK DARK=EYED JUNCO

LYGUS 123456789 c - LOXIA CURVIROSTRA 123456789 c -
PLANTRUG RED CROSSSBILL

MEGASTIGMJS SPERMOTROPHUS 123456789 c X

ODUGLAS FIR SEEU CHALCID TROPHIC LEVELS® (2) HERBIVORE

MEGASTIGMJS TSUGAE 123456789 c X MAMPALS

SEED MIDGE

MELANOPHILA ORUMMONDI 123456789 c X APLODONTIA RUFA 123456789 [ -
FLAT HcAOED BORER MOUNTAIN BEAVER

MONADENIA FIDELIS 1230 Q - ARBORIMUS ALBIPES 34567089 u R
SNAIL WHITE~FOOTED VOLE

NEMOCESTES INCUMPTUS 123456789 Q X ARBORIMUS LONGICAUDUS 3456709 V] 1
WEEVIL RED TREE VOLE

NcODIPRION TSUGAE 123456789 c X ARBORINUS SILVICOLA 4 V] R
HEMLOCK SAWFLY DUSKY TREE VOLE

NEPYTIA PHANTASHMARIA 123456789 c X CERVUS CANADENSIS 123456769 [+ 6
PHANTOM HEMLOCK LCOPER ROOSEVELT ELK

ORGY1A PSEUDOTSUGATA 123456789 c X CLETHRIONONMYS OCCIDENTALIS 123456789 U -
DOUGLAS FIR TUSSOCK MOTH WESTERN RED=-BACKED VOLE

PROPHYSAON ANDERSONI 1230 c X ERITHIZON DORSATUM 123430678 c 6
StLue PORCUPINE

PSEULDOHYLESINUS NEBULOSUS 12346%6749 c X LEPUS AMERICANUS 1234567 [ (4
BARK BEETLE SNUWSHOE HARE

PScUDOHYLESINUS TSLGAE 123456789 [ X MICROTUS LONGICAUDUS 1234356789 V] -
BARK BEETLE LONG=TAILED VOLE
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CUMMUNITY CNOMPOSITION INLANDS IONES

SCIENTIFIC NAME RANGE
COMMON NANME
TRQPHIC LEVEL: (2) HERBIVORE
MAMMAL S
MICROTUS OREGANI 123456769
OREGON VOLE
NEOTOMA CINEREA 123456799
BUSHY=TAILED WNOD RAT
NLOTOMA FUSCLPES 89
DUSKY=FONTED W00D RAT
0UDOCOILEUS HMEMIONUS COLUMBIANU 123456789
BLACK-TAILED OkER
REITHRUDONTOMYS MEGALOTIS 89
WESTEKRN HARVEST MOUSE
TAMIASCIURUS DUUGLASII 123456789
DIUGLAS SQUIRREL
TROPHIC LEVELS (3) CARNIVORE
HERPETOFAUNA
CHARINA BJTTAE PLUMBEA 1234%67%9
PACIFIC RUBSER BOA
DIADGPHIS PUNCTATUS OCCIDENTAL 4567¢9
NIFRTHAESTERN RINGMECK SNAKE
PITUOPHUS MELANJLELCUS CATANTF 56789
PACIFIC GOPYER SNAKE
TRUPHIC LEVEL® (3) CAPNIVORF
3IRDS
ACCIPITER GENTILIS 123456789
GOSHAWK
ACCIFITER STRIATUS 123456789
SHARP=SHINNED HAwK
AEGGLIUS ACADICUS 123456789
SAW=WHET 0wl
BUBO VIRGLNIANUS 123456789
GREAT HORNED Owl
CORVUS CURAX 123456769
CIMMON RAVEN
FALCO CDLUMBARIUS 123456789
MeRLIN
GLAUCIUIUM GNOMA 123456769
PYGMY OWL
STRIX JCCIDENTALIS ## 123456789

SPOTTED OwL

#*% DATA ENTRY ERROR

WESTERN HEMLOCK

ABUNDANCE

o o o o o O

c o0 c o o o c <

HABITAT? OLD GROWTH FOREST

SCIENTIFIC NAME RANGE
COMMON NAME
TROPHIC LEVELs (3) CARNIVORE
MAMMALS
CANIS LATRANS 1234567069
COYOTE
FELIS CONCOLOR 123436769
MOUNTAIN LION
MARTES AMSRICANA 123456789
MARTEN
MUSTELA ERMINEA 123456789
SHORT=TAILED WEASEL
MUSTELA FRENATA 123456789
LONG=TAILED WEASEL
SOREX OBSCURUS #x 123456789
DOSKY SHREW
SPILOGALE PUTORIUS 123456789
SPOTTED SKUNK
UROCYON CINEREJARGENTEUS 3456789
GRAY FOX
LYNX RUFUS ¥+ 123456789
BOBCAT
MARTES PENNANTI *& 123456789
FISHER
TROPHIC LEVELY (5) OMNIVORE
INVERTEBRATES
APHODIUS ROGERSI 123456789
SCARAB
TROPHIC LEVEL: (5) OMNIVORE
BIRDS
CYANOCITTA STELLERY 123456789
STELLERTS JAY
PERISOREUS CANADENSIS 123436789
GRAY JAY
TRIPHIC LEVELS (5S) OMNIVORE
MAMMALS
DIDELPHIS MARSUPIALIS 123456789
COMMON NPOSSUM
EUARCTCS AMERICANUS 123456789
BLACK BEAR
EUTAMIAS TOWNSENDII 123456789
TOWNSENDTS CHIPMUNK
GLAUCOMYS SABRINUS 123436789
NORTHERN FLYING SQUIRREL
MEPHITIS MEPHITIS 123456789

STRIPED SKUNK

ARUNNANCE

o " € € € <

c O o o c

STATUS

o 0o o o o
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COMMUNITY COMPOSITION INLANDS IONES WESTERN HEMLCCK

SCIENTTFIC NAME RANGE ABUNDANCE

COMMPON NAME
TROPHIC LEVEL: (5) OMNIVORE
MAMMALS

PEROMYSCUS MANICULATUS 1234%67€9 A
DEER MOUSE

PROCYON L3TOR 1234567R9 [}
RACCONN

ZAPUS TRINOTATUS 123456789 U

PACIFIC JUMPING MCUSE

TRIPHIC LEVELY (6) PARASITE

INVERTEBRATES
GLYPTA FUMIFCZRANAE 1234656769 o
-NULL=
TRIPHIC LEVELE (9) INVERTEZRATE EATER
INVERTEBRATES
DERAEOCORIS TSUGAE 123456789 Q
PLANT 4UG
PARADACERLA FORMICINA 1234567 U}
PLANT BUG
PODISUS MACULIVENTFIS 123456789 c
STINKBUG
TRUPHIC LEVELS (9) INVERTEBRATE FATE®Q
HeRFLTIFAUNA
AM3YSTOMA GRACILE GRACILE 1234%67L9 c
BROWN SALAMANOFR
ANEIDLS FIPRcUS 4567¢9 "
CLOUDED SALAMANDEFR
BUFJ BURFAS B3JRCAS 12346456769 c
NIFTHWcSTERN TJAD
DICAMPTOUIN ZINSATUS 123456789 U
PACIFIC GIANT SALAMANDER
ENSATINA ZSCASCHILTZI CREGCNEN 123459 V]
OREGON PED SALAMAMNDER
GERRHOUNOTIS COERULEUS FRINCIPI 123456789 .
NORTHFRN ALLIGATOF LIZARD
PLETHODON DUNNI 36567 U}
DUNNS SALAMANDZR
PLETHODAN VANDYKEI 12 c
WASHINGTON SALAMANDER
PLETHODAN VESICULUM 1234567 [+
WESTERN RED-3ACKED SALAMANDER
TARICHA GRANULOSA CRANULLOSA 123456789 v

NORTHERN RUOJUGY SKINNEC NEWT

HABITATS OLD GROWTH FOREST

SCIENTIFIC NAME RANGE ABUNDANCE

CUMMON NAME

TROPHIC LEVEL® (9) INVERTEBRATE EATER

BIKDS

CERTHIA FAMILIARIS 123456789 c
BROwN CREEPER

CHAETURA VaULXI 123456789 [
VAUXTS SWIFT

COLAPTES AURATUS 123456789 U]
CUMMON FL ICKER

DENDROCOPJIS VILLOSLS 12346567 c
HATKY WUDDPECKER

DENDROICA CORONATA 123456789 c
YELLOW=RUMPED WARBLER

DENDROICA OCCIDENTALIS 3456789 v’
HERMIT wWwARBLER

DENDROICA TOWNSENDI 123456789 [
TOWNSENDTS WARBLER

DRYOUCOPUS PILEATUS 123456789 v
PILEATED WOODPECKER

EPIDUNAX HAMMONDII 123456789 [
HAMMOND®S FLYCATCHER

MYADESTES TOWNSENDI 123456789 U]
TOWNSENDTS SOLITAIRE

NUTTALLORNIS BOREALIS 123456789 (4
OLIVE-SIDED FLYCATCHER

oTus ASIO 123456789 4
SCREECH NwL

PARUS RUFESCENS 123456789 c
CALSTNUT-BACKED CHICKADEE

PIRANGA LUDOVICTIANA 123456789 c
WESTERN TANAGER

REGULUS SATRAPA 123456789 c
GOLDEN=CROWNED KINGLET

SITTA CANADENSIS 123456789 c
RED=-BREASTED NUTHATCH

TROGLODYTeS TROGLOCYTES 123456789 c
WINTER WREN

VERMIVORA CELATA 123456789 4
ORANGE-CROWNED WAFBLER

WILSONTA PUSILLA 123456789 [+

WILSONTS WARBLER
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COMMUNITY COMPOSITION INLANDS ICONES WESTFRN HEMLOCK HABITAT: OLC GROWIH FIREST

SCIENTIFIC NAME RANGE ABUNDANCF STATUS
COMMON NAME

TRIPHIC LEVELS (9) INVERTEBRATE EATER

MAMMALS

EPTESICUS FUSCuUS 123456799 c -
BIG BROWN BAT

LASIONYCTERIS NNCTIVAGANS 123456789 v -
SILVER=HAIRED BAT

LASIURUS CINEREUS 123456789 U -
HUARY BAT

MYITIS CALIFORNICUS 123456789 C -
CALIFORNIA MYQOTIS

MYOTIS EVOTIS 1234%6789 v -
LING-EARED MYJTIS

MYOTIS KEENILI 12 U} P
KEEN MYOTIS

MYOTIS LUCTFUGUS 123656789 [+ -
LITTLE BROWN MYOTIS

MYOTIS THYSANODES 456789 [ -
FRINGED MYOTI>

MYOTIS VOLANS 123456789 U -
LONG=LEGGED MYOTIS

MYJTIS YUMANENSIS 123456789 c -
YUMA MYOTIS

NEUROTRICHUS GIBBRSII 123456789 A -
SHREW=MOLE

PLECOTUS TOWNSENDII 123456789 v -
WESTERN BIG=EARED BAT

SCAPANUS ORARIUS 123456799 [+ -
COAST MOLE

SOREX BENDIRII 123456789 v -
MARSH SHRFW

SOREX TRNOWBRIDGII 123456709 c -
TROWARRIDGE SHREL

SOREX VAGRANS 123456759 C -

VAGRANT 3HREW
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REDWOOD _ZONE

GENERAL
COMMENTS

—

The zone is restricted to the fog belt (Munz and Keck, 1959) at the southern extremity of the
study area and is typically found inland of the Sitka Spruce Zone. It extends intermittently
from approximately fifteen kilometers (nine miles) north of the California-Oregon border south to
the San Louis Obispo County line. Characteristically, it extends inland no more than 40 to 64
kilometers (25 to 40 miles) where it merges with the mixed-evergreen forest of the interior upper
reaches of the coastal watersheds (Griffen and Critchfield, 1972; Munz and Keck, 1959; Cheatham
and Haller, 1976).

TOPOGRAPHY

&
SOILS

Extends from sea level to 900 meters (3,000 feet) (Cheatham and Haller, 1976) with the bulk of its
distribution being below 2,000 feet (600 meters) (Griffen and Critchfield, 1972). Found on both
alluvial flats with deep well-drained soils and on valley slopes with shallow well-drained soils
(Cheatham and Haller, 1976). The alluvial flats are subject to periodic siltation due to flooding
(Ornduff, 1974). The zone typically has west-facing slopes with northerly and southerly aspects
being common and east-facing slopes uncommon.

CLIMATE

The climate is gild andocompagable toothat of the Sitka Spruce Zone. Mean annual temperatures
vary between 50 and 60 F (10 and 15°C). Seasonal fluctuations between mean annual maximum and
mean annual minimum are moderate: 10 to 15°F (3 to 10°C) in lowlands and 30°F (15°C) in higher
elevations. Temperatures rarely drop below 15°F (-10°C) or go above 100°F (37°C) (Fowells, 1965).
Frost free period ranges from six to eleven months. Of critical importance to the distribution of
the zone are frequent summer fogs which decrease water loss from evaporation and transpiration
during the relatively dry summer. Condensation of fog on tree crowns and subsequent fog drip adds
important moisture to the water budget.

HYDROLOGY

Alluvial stands are subject to periodic winter flooding, and frequent summer fogs (Cheatham and
Haller, 1976). Annual precipitation varies from between 25 to 122 inches (62 to 305 cms) falling
mostly as winter rain. January is typically the wettest month and August the dryest (Fowells,
1965) .

HABITAT _TYPES
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1.2.2 Redwood Zone

A Lacustrine

Habitat Description

Freshwater lakes and ponds. Lacustrine habitats are
uncommon in the zone due to the well developed
drainage pattern. No large lakes occur in this zone
within the study area. Ponds are formed by beaver
dams along smaller streams.

Food Web

Productivity is varied. The food web is predominantly
based on detrital input from the surrounding drainage
basin except where eutrophic.

Characteristic Flora
Emergents: cattails, yellow pond lily, rushes, sedges,
willows.

Submergents: Plantago (plantain) spp. Phytoplankton
go through the typical annual cycle of spring: diatom;
early summer: diatom - green algae; late summer:
blue-green algae. Actual conditions in a given lake or
pond vary and reflect local environmental conditions.

Characteristic Fauna

Zooplankton: protozoans, copepods, rotifers, mites.
Benthos: chironomids.

Fish: rainbow trout, cutthroat trout, bullhead,
large mouth bass, crappie, yellow perch.

Herpetofauna: yellow-legged frog, bullfrog, western
aquatic garter snake.

Birds: bufflehead, American coot, kingfisher, common
loon, shoveler, American widgeon.

Mammals: mink, river otter, raccoon, beaver.
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1.2.2 Redwood Zone
B Palustrine,

PALUSTRINE

Habitat Description

Freshwater marsh and swamps characterized by standing
water, poor drainage, and hydric vegetation. Marshes
are dominated by herbaceous plants and swamps by woody
plants. Organic accumulation and anaerobic soil
conditions are common. These habitats are often

found in flood plains or assocliated with Lacustrine
habitats.

Food Web

Productivity is high with grazing portion of food web
being dominant. The detrital compartment is truncated
due to anaerobic conditions. Accumulation of organic
materials In the form of peat is typlcal.

Characteristic Flora

Marsh: cattails, rushes, sedges, duckweed, sphagnum,
heath, pitcher plant.

Swamp: willows, crabapple, sweet gale, Labrador tea,
Oregon ash, red alder.

Characteristic Fauna

Invertebrates: dragonflies, damselflies, mosquitoes,
mites, and other arachnids.

Herpetofauna: yellow-legged frog, western pond
turtle, black salamander, western aquatic garter snake.

Mammals: beaver, Oregon vole, raccoon, mink, marsh
shrew, dusky shrew, Pacific jumping mouse.

Birds: great blue heron, green heron, red-winged
blackbird, long-billed marsh wren, common yellowthroat,
egret, Virginia rail, killdeer.
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1.2.2 Redwood Zone
C Riverine

RIVERINE _

Habitat Description

Freshwater streams and rivers with moderate to steep
gradient. Waters are typically clear, cold, and
oligotrophic. Bed material includes boulders, gravel,
and sand, with finer materials occurring In some quiet

pools.

Food Web

Food web Is typically heterotrophic and dependent on

detritus from the surrounding drainage basins. Where
adequate sunlight reaches the habitat periphyton and

emergent productivity can be important.

Characteristic Flora

Diatoms, periphyton, Aphanizomen spp., Anaebana spp.,
Spirogyra, watercress, Navicula and Nitzschia algal
spp.

Characteristic Fauna

Fish: chinook and coho salmon, rainbow trout, cut-
throat trout, whitefish, sculpin, suckers, stickleback,
lamprey.

Herpetofauna: black salamander, western aquatic
garter snake, red-legged frog.

Birds: American merganser, kingfisher, dipper.

Mammals: mink, river otter, raccoon.
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1.2.2 Redwood Zone
D Riparian
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RIPARIAN

Habitat Description

The riparian community in the Redwood Zone is similar
to that found in the other lowland forest zones of
the study area. It is a water edge habitat that
differs from the surrounding area by having altered
vegetation.

Food Web

Productivity is dominated by water edge plants.
Second and third trophic levels are typically water-
dependent insect larvae and fish. Top carnivores
are typically terrestrial or semi-aquatic.

Characteristic Flora

Red alder, black cottonwood, Oregon ash, willows,
California myrtle, Juncus spp., Dewey sedge, mitrewort,
devil's club.

Characteristic Fauna

Herpetofauna: bullfrog, red-legged frog, rough-
skinned newt, Pacific tree frog.

Birds: kingfisher, long~billed marsh wren, red-
winged blackbird, dipper, great blue heron, green
heron, osprey, swallows, California quail.

Mammals: river otter, mink, raccoon, marsh shrew,
vagrant shrew, ringtail.
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1.2.2 Redwood Zone

E Agricultural

AGRICULTURAL

Habitat Description

Areas under cultivation; truck crops, berry farms,
alfalfa fields, etc.

Food Web

Typically monocrop early seral species, managed for

the production of fiber and food for man.

Characteristic Flora

Cultivated vegetation and weed species.

Characteristic Fauna

Herpetofauna: gopher snake, garter snake, western
toad.

Birds: swallows, Savannah sparrow, red-tailed hawk,
ring-necked pheasant, gulls, killdeer, crow, barn
owl.

Mammals: vagrant shrew, Townsend's mole, coyote,
eastern cottontail, Townsend's vole, Oregon vole,
raccoon, striped skunk, red fox, gray fox.
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1.2.2 Redwood Zone
F Early Seral
Grassland/Pasture

Habitat Description
Early seral grass/forb community established
after disturbance.

Food Web

A greater proportion of net primary productivity
Is incorporated into the non-detrital food web
than occurs In the forested habitats.

EARLY SERAL GRASSLAND/PASTURE

Characteristic Flora

Brome grass, fireweed, willow-weed, brakenfern,
fescue species, bent grass, pampas grass, Pacific
reed grass, tufted hairgrass.

Birds: turkey vulture, white-tailed kite, American
kestrel, willet, killdeer, mourning dove, common
nighthawk, Allen's hummingbird, common goldfinch,
Savannah sparrow.

Mammals: coast mole, little brown myotis, brush
rabbit, Botta pocket gopher, dusky-footed wood rat,
California meadow vole, gray fox, oppossum.
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1.2.2 nedwood Zone
G Early Seral Shrub
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Habitat Description

Shrub stage in succession which merges into chapperal
on less favorable sites with poor moisture or shallow
soils. On windy, exposed, shallow-soiled sites, it
becomes permanent vegetation and is called northern
coastal scrub (Cheatham and Haller, 1975).

Food Web
Grazing food web Is better developed than on forested
sites and litter is sparse.

EARLY SERAL SHRUB

Characteristic Flora

Vegetation on mesic to hydric sites includes saplings
of tree species such as redwood, tanoak, Douglas fir,
and understory shrub species such as evergreen huckle-
berry and Pacific rhododendron. On drier sites salal,
Suksdorf sage, fleabane, coyote brush, madrone, polson
oak, and ceanothus are common.

Characteristic Fauna
Herpetofauna: western rattlesnake, gopher snake,
western fence 1izard, racer, Eschscholtz's salamander.

Birds: red-talled hawk, turkey vulture, American
kestrel, California quail, poorwill, hummingbirds,
white-crowned sparrow, scrub jay, song sparrow,
bushtit, warblers, rufous-sided towhee.

Mammals: black-talled deer, bobcat, coyote, brush
rabbit, wood rat, white-footed mouse, gray fox,
Trowbridge shrew, Beechey ground squirrel, coyote.
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1.2.2 Redwood Zone -
H Second Growth Forest

(Broadleaf)
SECOND GROWTI

Habitat Description
Second growth hardwood forest usually found on
hydric or xeric sites within the zone.

Food Web

Both the forest canopy grazing food web and the
forest floor detrital food web are well-developed.
The detrital web, however, transfers the great
majority of the biomass and energy.

REST__(Broadleaf)

Characteristic Flora

Red alder, wax myrtle, big-leaf maple, and vine
maple form stands on hydric to mesic sites, while
Pacific madrone, tanoak, and Oregon white oak are
established on drier sites.

Characteristic Fauna

Birds: blue grouse, Stellar's jay, purple finch,
solitary vireo, robin, dark-eyed junco, song sparrow,
screech owl.

Mammals: oppossum, black bear, ermine, raccoon,
deer mouse, western harvest mouse, hoary bat.
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1.2.2 Redwood Zone 1 L OQ
| Second Growth Forest & uﬂam\‘”‘»“,{“.u.
(Mixed)

Habitat Description

The habitat frequently occurs as a secondary phase of
succession as alder is topped by redwood or Douglas
fir. Also on xeric sites, particularly hillsides,
mixed stands of Douglas fir, tanoak, and madrone are
typical on a semipermanent basis and are similar to
communities of the Mixed Evergreen Zone. Older cavity
Iinfested hardwood are critical niches for several
species.

Food Web

Food web is well-developed and includes both canopy
and forest floor components. Mast crops play an
important role in this food web. The vast majority
of productivity, however, flows through the detritus
food web.

Characteristic Flora

Douglas fir, redwood, tanoak, madrone, red alder,
big-leaf maple.

Characteristic Fauna

Rhododendron, evergreen huckleberry, salal.

Birds: red-tailed hawk, Cooper's hawk, blue grouse,
great horned owl, pygmy owl, rufous hummingbird,
mountain chickadee, olive-sided flycatcher, golden-
crowned kinglet.

Mammals: Townsend chipmunk, red tree mouse, coyote,
northern flying squirrel, chickaree.
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1.2.2 Redwood Zone
J Second Growth
Forest (Conifer)
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Habitat Description
Young vigorous second growth forest, typically with a
closed canopy.

Food Web

Both canopy grazing and forest floor detrital webs
are developed, although much of the energy flows
through the detrital path.

SECOND GROWTH FOREST (Conifer)

Characteristic Flora

On alluvial flats the forest iIs frequently dominated
by redwood with a sparse understory of swordfern

and Oregon oxalis. On uplands, Douglas fir, grand
fir, and western hemlock become an Important
component of the canopy and bushy species such as
evergreen huckleberry and Pacific rhododendron become
more important understory species.

Characteristic Fauna

Birds: Cooper's hawk, red-tailed hawk, gray jay,
hairy woodpecker, blue grouse, winter wren.

Mammals: vagrant shrew, little brown myotis, Cali-
fornia myotis, yuma myotis, Townsend chipmunk,
chickaree, northern flying squirrel, white-footed
vole, black bear.
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1.2.2 Redwood Zone )
K 0ld Growth Forest
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Habitat Description

Dense, tall, dark, closed canopy forest with large
trees over 200 feet tail and usually older than 400
years.

Food Web
Both canopy grazing and forest floor detrital webs

are developed, although the great majority of the
energy flow occurs through the detrital web.

OLD GROWTH FOREST (Conifer)

Characteristic Flora

Redwood, Douglas fir, grand fir, western hemlock,
tanoak, Pacific madrone. Understory species include
salal, Oregon oxalis, sword fern, Pacific rhododen-
dron, evergreen huckleberry. Alluvial areas are
nearly completely dominated by redwood.

Characteristic Fauna

Birds: great horned owl, spotted owl, pileated
woodpecker, common raven, western tanager, Swainson's
thrush.

Mammals: white-footed vole, red tree mouse, deer

mouse, Trowbridge's shrew, northern flying squirrel,
coast mole, marten, fisher.
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2.3

MIXED EVERGREEN ZONE

GENERAL
COMMENTS

The zone is found in the Klamath Mountaln range and the North Coast range of California; it is char-
acteristic of the western Siskiyou Mountains. In northern California it lies immediately east and
adjacent to the Redwood Zone. It is an area of vegetational and floristic diversity with large
numbers of endemic species. In some areas it is relatively unproductive, but in northern California
this zone is very productive. It has scattered areas of serpentine solls and it overlays a very

old and complex geology. The zone encompasses floristic elements of both northern coniferous forest
and the California schlerophyllous forest/scrub and Is considered ''central" to the floras of sur-
rounding areas (Whittaker, 1960).

TOPOGRAPHY
AND
SUBSTRATE

Within the study area the zone is characterized by rugged, dseply dissected terrain with steep
slopes, (Franklin and Dyrness, 1973). Average grades are 30 or more and valleys are narrow. Upland
solls are predominantly Haplohumults (Reddish Brown Laterites). Scattered throughout the uplands are
areas of shallow unproductive soils, Hapludolfs (Gray-Brown Podzolic Sols) or Xerochrepts (Regosols),
overlying peridotite or serpentine rocks. Whittaker (1960) identifies three major soil types based
on parent material of gabbro, periodotite, and serpentine.

CLIMATE

The climate is relatively warm and wet during the winter and hot and dry during summer. 'Mean monthly
.temperatures during the hottest month of the year range from 14°-22°C (57 to 72°F). During the
coldest month of the year temperatures range from 0°-8°C (32 to 46°F). Mean annual temperature is
1around 119C (52°F) (whittaker, 1960). Hot, dry summers makes this zone prone to frequent fires.

HYDROGRAPHY

fAnnual precipitation varies from 60 to 170 cm (24 to 67 inches) with generally less than 15% of pre-
cipitation falling during summer. Within the study area, precipitation increases with distance from
coast and elevation. Snowfall is moderate ranging from 3 to 80 cm (2 to 31 inches) and does not

remain for extended periods of time. Flows generally peak during December with minimum flows occur-

ring in September. Stream patterns are well developed, with lakes and wetlands uncommon.

+— _
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1.2.3 Mixed Evergreen Zone
A. lLacustrine

LACUSTRINE

Habitat Description

Freshwater lakes and ponds. Lacustrine habitats

are uncommon in the zone due to the area's well-
developed drainage pattern. No large lakes occur In
this zone.

Food Web
Productivity is varied. The food web is based on

detrital input from the surrounding drainage basin.

Characteristic Flora

Emergents: cattails, pond lily, rushes, sedges,
willows.

Submergents: Plantago (plantain) spp., phytoplankton.
Spring - diatoms; early summer - diatom and green algac;
late summer blooms are typically blue-green algae.

Characteristic Fauna
Zooplankton: protozoans, copepods, rotifers, mites.

Benthos: chironomids.
Fish: rainbow trout, cutthroat trout.
Mammals: mink, river otter, raccoon, muskrat, beaver.

Birds: bufflehead, American coot, kingfisher, green
heron, red-winged blackbird, long-blililed marsh wren.

Herpetofauna: yellow-legged frog, western pond
turtle, western aquatic garter snake.
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1,2.3 Mixed Evergreen Zone
B Palustrine

PALUSTRINE

Habitat Description

Freshwater marsh and swamps typified by standing water
and poor drainage and hydric vegetation. Marshes are
dominated by herbaceous plants and swamps by woody
plants. Organic accumulation and anaeroblc soil con-
ditions are common. Palustrine habltats are uncommon
due to the area's geologic age and subsequent well-
developed drainage pattern.

Food Web

Productivity is high with the grazing food web being
dominant. The detrital compartment Is truncated due
to anaerobic conditions. Accumulation of organic
materials in the form of peat Is typical.

Characteristic Flora

Marsh: cattails, rushes, sedges, duckweed, sphagnum,
heath, pitcher plant.

Swamp: willows, crabapple, sweet gale, Labrador
tea, Oregon ash, red alder.

Characteristic Fauna

Invertebrates: dragonflies, damselflies, mosquitoes,
mites, and other arachnids.

Mammals: muskrat, beaver, Oregon vole, raccoon,
mink, marsh shrew, dusky shrew.

Birds: great blue heron, red-winged blackbird,
long-billed marsh wren, common yellowthroat, green
heron.

Herpetofauna: vyellow-legged frog, western pond
turtle, black salamander, western aquatic garter
snake.
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1.2.3 Mixed Evergreen Zone
C Riverine

RIVERINE

Habitat Description

Freshwater stream typlically with steep gradient (5
meters/kilometer) and classified in the Boulder Zone
(Bauer, 1974A). Bed material is typically boulder to
gravel with sand and sand mixtures occurring in pools.
Channels are generally straight.

Food Web
The food web is typically heterotrophic and de-
pendent on detritus from the drainage basin.

Characteristic Flora
Some periphyton, sedges, and rushes.

Characteristic Fauna

Invertebrates: stoneflies, caddisflies, and may-
flies are common in riffle areas, while tubificera
and oligochaetes are more common in pools.

Fish: chinook, coho, rainbow trout, cutthroat trout,
whitefish, sculpin, suckers.

Characteristic Fauna Con't.

Mammals: mink, river otter, raccoon.

Birds: dipper, Harleaquin duck.

Reptiles and Amphibians: black salamander, western
aquatic garter snake.
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1.2.3 Mixed Evergreen Zone
D Riparian

RIPARIAN

Habitat Description
Water edge habitat generally differentiated from
surrounding area by altered vegetation.

Food Web

First trophic level is dominated by terrestrial/
water edge plants. Second and third trophic levels
are water dependent. Top carnivores are typically
terrestrial or semi-aquatic animals.

Characteristic Flora
Willows, black cottonwood, red alder, Oregon ash,

Juncus spp., yew.

Characteristic Fauna
Mammals: beaver, mink, river otter, raccoon, ring-

tall.

Birds: kingfisher, red-winged blackbird, dipper,
great blue heron.
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1.2.3 Mixed Evergreen Zone

E Serpentine

SERPENTINE

Habitat Description

Areas of serpentine soils that differ floristically
from the surrounding vegetation. Typlcally they
are more open and savannah-like.

Food Web

Productivity is low with browsing/grazing components
of the food web better developed than those of
adjacent more-forested sites. Soils are nutrient-
deflicient, low in calcium, xeric, and shal low.

Characteristic Flora

Canopy: Jeffrey pine, knobcone pine, lodgepole pine,
Port Orford cedar, western white pine, and incense
cedar.

Ground vegetation: huckleberry oak, pine mat
manzanita, hoary manzanita, coffeeberry, ceanothus,
snowberry, dwarf juniper, and beargrass.

Characteristic Fauna

Mammals: black-tailed deer, Roosevelt elk, ringtail,
California vole, Townsend's vole, long-tailed vole,
pinyon mouse, western harvest mouse, mazana pocket
gopher, Douglas squirrel, and western gray squirrel.

Birds: red-tailed hawk, great horned owl, golden-
crowned kinglet, vesper sparrow, pine siskin, lesser
goldfinch.
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1.2.3 Mixed Evergreen Zone

F Early Seral
Grassland/Pasture

EARLY SERAL GRASSLAND/PASTURE

Habitat Description
Early seral grass/forb community established after

disturbance. ''Balds' are maintained indefinitely
due to fire and browsing on shallow droughty,
rocky soils.

Food Web
Browslng.

Characteristic Flora

Grasses: lemon needle grass, western needle grass,
bottlebrush squirreltail.

Forbs: Sierra snake-root, barestem lomatium,
mountain false caraway.

Characteristic Fauna

Mammals: long-tailed vole, Oregon vole, Botta
pocket gopher, western pocket gopher, California
vole, black-tailed deer.

Birds: California quall, American goldfinch, vesper
sparrow, brown-headed cowbird, rufous-sided towhee.

Herpetofauna: western rattlesnake, western skink,
western terrestrial garter snake.
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1.2.3 Mixed Evergreen Zone < |
G Early Seral Shrub
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EARLY SERAL SHRUB

Habitat Description

Early seral shrub, typically sclerophyllous, It is a
semipermanent fire-induced seral type and may remain
indefinitely on shallow south-facing soils. This
chaparral community becoming the dominant climax com-
munity inland and south of the study area.

Food Web
Browsing food webs are well-developed with the detri-
tal web not as significant as in forested stages.

Characteristic Flora

Hoary manzanita, green manzanita, small golden chink-
apin, mountain tanoak, huckleberry oak, huckleberry
oak, saddler oak, pygmy Oregon grape, bear bush,
California coffee berry, snowbrush ceanothus,
whitehorn ceanothus.

Characteristic Fauna

Mammals: black-tailed deer, Roosevelt elk, Botta
pocket gopher, golden-mantled ground squirrel, Cali-
fornia ground squirrel, long-tailed vole, deer mouse,
yel low-pine chipmunk.

Birds: white-crowned sparrow, song sparrow, lesser
goldfinch, scrub jay, calliope hummingbird, Cali-
fornia quail.

Herpetofauna: western rattlesnake, western skink,
southern alligator lizard, western fence lizard,
gopher snake.
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1.2.3 Mixed Evergreen Zon
| Second Growth Forest
(Mixed)

SECOND GROWTH FOREST (Mixed)

Habitat Description
Young vigorously growing mixed conifer/hardwood forest
typically with two strata.

Food Web
Canopy grazing and forest floor detrital components
of the food web are well-established.

Characteristic Flora

Knobcone pine are dominant sere on areas that have
undergone forest fires. On other sites tanoak,
Douglas fir, madrone, canyon live oak, Port Orford
cedar, incense cedar.

Characteristic Fauna

Mammals: black-tailed deer, Roosevelt elk, brush
rabbit, snowshoe hare, Townsend chipmunk, red-
backed voles, long-tailed vole.

Birds: Nashville warbler, solitary vireo, orange-
crowned warbler, mourning dove, tree swallow,

pygmy owl.




303 | qey

1 =regz

1.2.3 Mixed Evergreen Zone A
v Second Growth Forest %

(Conifer)

_SECOND GROWTH FOREST (Conifer)

Habitat Description

Young vigorously growing conifer forest typically
found on mesic sites in low elevations (0-1000
meters) with a greater distribution at higher
elevations. Most second growth forests are of

a mixed broadleaf/conifer character.

Food Web

Both grazing canopy and detrital forest floor
components of food web are well-developed. The
principal avenue of energy flow is through the detrital
web.

Characteristic Flora

Douglas fir, Port Orford cedar (hydric areas, low
elevations and draws), incense cedar, sugar pine,
vine maple, Oregon grape.

Characteristic Fauna

Birds: pine siskin, red crossbill, evening grosbeak,
western tanager, black-throated gray warbler,
Townsend's solitaire, winter wren, gray jay, western
flycatcher, saw-whet owl.

Mammals: bobcat, long-tailed weasel, black bear,
Oregon vole, California red-backed vole, chickaree,
Trowbridge's shrew.
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1.2.3 Mixed Evergreen Zone &k
K 0l1d Growth Forest

OLD GROWTH FOREST

Habitat Description

A two-strata forest with upper stratum being conifers
and lower stratum being sclerophyllous evergreen
trees. Canopy closure of both strata varies from
closed to open.

Food Web

Grazing canopy, grazing forest floor, and detrital
forest floor components of the food web are well-
developed. Can support greater densities of forest
floor browsers than other old growth forests.

Characteristic Flora

Upper stratum: Douglas fir, Port Orford cedar,
western white pine.

Mid stratum: tanoak, madrone, golden chinkapin,
canyon live oak.

Shrub species include codler oak, huckleberry oak,

Oregon grape, trailing blackberry, baldhip rose,
Pacific poison oak.

Characteristic Fauna

Birds: gray jay, raven, pygmy owl, spotted owl,
sharp-shinned hawk, blue grouse, pileated wood-
pecker, brown creeper, Townsend's solitaire.

Mammals: chickaree, flying squirrel, dusky-footed
wood rat, white-footed vole, red tree mouse, long-
and short-tailed weasels.
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124 SITKA SPRUCE ZONE

GENERAL
COMMENTS

Sitka Spruce occurs along a narrow coastal strip that stretches from the Kenai Peninsula, Alaska, to
Cape Mendencino, California, at the southern boundary of the study area (Harris et al., 1974; Frank-
1in & Dyrness, 1973; Griffen & Critchfield, 1972). Typically the zone is only a few kilometers wide
but extends inland in river valleys and where extensive coastal plains occur. It is comparable to

the coa?tal subzone of the Humid Transitional Life Zone or what some call the Coastal Temperate Rain
Forest (Harrls et al., 1974). The zone Is very productive with substantjal commercial timber lands.

TOPOGRAPHY
AND
SOILS

The zone is restricted to coastal lowlands and is generally found befow 150 meters (492 feet), al-
though it may extend to 600 meters (1968 feet) where mountain masses form the coast line. Topography
is generally flat to rolling. Soils are typically productive, deep, rich, and fine textured. Char-
acteristic major great soil groups are humults (Brown Lateritics, Reddish Brown Lateritics, and Sols
Bruns Acides) and alluvials (Udifluvents). Generally, surface soils are acid, high in organic content
and total nitrogen and low in base saturation (Franklin and Dyrness, 1973).

CLIMATE

fwest during summer and southerly duringwinter. Winter storms with highwinds and precipitation orlginatin?

The climate of the zone is maritime. Temperature and precipitation are moderate throughout the year.
Average annual temperature ranges from 10.3 to 11.3°C (50 to 52°F) with average January temperatures between
4-89C (39 to 46OF) and average July temperatures 13 to 17°C (55 to 63°F). Winds are generally from the north-

in the Pacific often move into the zone. The predicted frequency of winds 55-61 km/h (90 to 100 mph
Is one in each hundred years (U.S.D.A., 1975A). Extended freezing periods are rare.
S ced treez n

HYDROLOGY

Precipitation ranges from less than 200 cm (78 inches) at the southern boundary of the study area to
more than 300 cm (118 inches) at the more northern extremities. Only about 5% of the precipitation
falls from June through August (Franklin and Dyrness, 1973). Summer fogs and low clouds are frequent
and play an important roll in reducing summer moisture stress (Ruth, 1954). Snow is uncommon. Lakes,
peat bogs, and swamps are numerous. River and stream gradients are typical of the Gravel and Pastoral

Z'qnes as class_,lfled by Bauer (1974A). Some areas in these zones are prone to flooding.

HABITAT TYPES
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1.2.4 Sitka Spruce Zone
A. Lacustrine

Habitat Description

Lakes are generally shallow and mesotrophic to eutro-
phlc with both emergent and submergent vegetation.
Water clarity Is usually low with Secchi disk readings
typically two meters or less.

Food Web

Emergent and submergent plant production dominates.
Algae blooms are common and appreciably add to the
total productivity. Food web has well-developed
compartments dominated by grazers in the water column
and detritus in the benthos. Lakes are generally
more productive with larger standing crops than lakes
at higher elevations.

Characteristic Flora

Emergents are yellow pond lily, cattail, and Scirpus
spp.

Submergents are Potemogeton spp. Spring and early
summer phytoplankton genera are the diatom Fragilaria
and the green algae Oedogonium and Spirogyra. Late
summer blooms are typically the blue-green algae

LA RIN

Characteristic Flora, continued
Aphanizomenon, Coelosphaesium, and Anabaena.

Characteristic Fauna
Zooplankton: protozoans, rotifers, copepods, mites,
with copepods typically dominant.

Fish: in oligotrophic-mesotrophic lakes, rainbow
trout, cutthroat trout. In mesotrophic to eutrophic
lakes, introduced warmwater fish such as large-mouth
bass, yellow perch, catfish, blue-gill.

Mammals: mink, river otter, raccoon, muskrat, beaver.

Birds: mallard, widgeon, bufflehead, great blue
heron, Canada goose, gadwall, American coot, belted
kingfisher.

Herpetofauna: painted turtle, rough-skinned newt,
bullfrog.
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1.2.4 Sitka Spruce Zone

B Palustrine

Habitat Description

Freshwater marsh and/or swamp typified by standing
water, poor drainage and hydric vegetation. Marshes
are dominated by herbaceous plants and swamps by
woody plants. Organic accumulation in the form

of peat and anaeroblc soil conditions are common.

Food Web

Productivity is high with grazing component of

the food web dominant. Detrital compartment is
truncated due to anaerobic conditions.

?

Characteristic Flora

Marsh: cattails, rushes, sedges, duckweed, sphagnum,
heath, pitcher plant.

Swamp: willows, crabapple, sweet gale, Labrador
tea, western red cedar, red alder, skunk cabbage.

Characteristic Fauna

Invertebrates: dragonflies, damselflies, mosquitoes,
mites, other arachnids.

Mammals: muskrat, beaver, Oregon vole, raccoon, mink,
marsh shrew.

Birds: red-winged blackbird, long-billed marsh wren,
common yellowthroat, great blue heron.
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1.2.4 Sitka Spruce Zone

C Riverine

Habitat Description

The waters are generally cold and clear and low in
nutrients, although nutrient concentrations are typi-
cally greater than in the upstream reaches. Rivers

are predominantly in the pastoral zone with smaller
sections In the gravel zone (Bauer, 1974A). Gradient is
typically from 0 to 3 meters per kilometer. Bed mater-
ials typically range from silt to sand with gravels and
cobbles occurring in steeper gradients. Channels are
usually sinuous but may be braided.

Food Web

In smaller streams the components of the food web are
primarily detrital and dependent on the drainage basin.
In larger streams periphyton, phytoplankton, and
emergent vegetation contribute significantly to the
food web.

Characteristic Flora

Diatoms, Green and Blue-green algae.

Characteristic Fauna

Invertebrates: stoneflies, mayflies, caddisflies.

Fish: chinook and coho salmon, steelhead trout,
cutthroat trout.

Herpetofauna: tailed frog.
Birds: belted kingfisher.

Mammals: mink, river otter, beaver.
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1.2.4 Sitka Spruce Zone
D Riparian

RIPARIA

Habitat Description
Water edge habitat generally differentiated from
surrounding areas by altered vegetation. Subject
to periodic flooding.

Food Web

First trophic level is dominated by terrestrial/
water edge plants. Second and third trophic levels
are water-dependent. Top carnivores are either
terrestrial or semi-aquatic animals.

Characteristic Flora

Willows, black cottonwood, red alder, western wax
myrtle.

' Characteristic Fauna

Mammals: raccoon, mink, river otter, beaver.
Birds: kingfisher, red-winged blackbird, warblers.
Herpetofauna: tafled frog, red-legged frog.
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1.2.4 Sitka Spruce Zone
E Agricultural

AGRICULTURAL

Habitat Description
Areas under cultivation,
berry farms.

Food Web
Managed for human use.

truck crops, orchards,

Characteristic Flora

Cultivated vegetation and weed plants.

Characteristic Fauna

Mammals: vagrant shrew, Townsend's mole, coyote,
eastern cottontail, Townsend's vole, Oregon vole,
raccoon, striped skunk, red fox.

Birds: swallows, Savannah sparrow, red-talled hawk,
ring-necked pheasant, gulls, killdeer, crow, mourning
dove, short-eared owl.

Herpetofauna: gopher snake, garter snakes, western
toad.
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1.2.4 Sitka Spruce Zone

F Early Seral
Grassland/Pasture

RARLY SERAL GRA
Habitat Description

Herbaceous low vegetation with no overstory. Often
maintained as pasture for grazing. Also includes
early seral ''weed' stage after clearcutting or fire.

Food Web
Grazing food web is well-developed.

SSLANDZ PAS TURE

Characteristic Flora

Early seral communities include woodland groundsel,
fireweed, autumn willowweed. Pastures harbor a host
of native and introduced grasses.

Characteristic Fauna

Mammals: cows, horses, black-tailed deer, elk,
dusky shrew, coast mole, Townsend's mole, eastern
cottontail, Oregon vole, Pacific jumping mouse,
coyote, red fox.

Birds: red-tailed hawk, marsh hawk, American kestrel,
killdeer, swallows, robin, western meadowlark,
Brewer's blackbird, Savannah sparrow, vesper sparrow,
Oregon junco.

Herpetofauna: garter snakes, tiger salamander,
northwestern salamander, Pacific tree frog.
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1.2.4 Sitka Spruce Zone

G Early Seral Shrub

Habitat Description

Early successional thicket usually occurring from
five to fifteen years after disturbance.

Food Web

Browsing-grazing.

Characteristic Flora

Salmonberry, swordfern, elderberry, vine maple,
salal, grasses.

Characteristic Fauna

Mammals: coast mole, mountain beaver, black bear,
black-tailed deer, bobcat.

Birds: song sparrow, Oregon junco, white-crowned
sparrow, ruffed grouse, robin, common bushtit,
mountain quail, sharp-shinned hawk.
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1.2.4 Sitka Spruce Zone
h Second Growth Forest
(Broadleaf)

SECOND GROWTH

Habitat Description

Young, generally less than fifty years, vigorous
deciduous broadleaf forest.

Food Web

Both canopy and forest floor components of the food
web are developed. The canopy food web is a grazing
one, while the forest floor web Is based on detritus.

Characteristic Flora

Overstory Is typically dominated by red alder, with

an understory of salmonberry, swordfern, Oregon oxalis
and trailing blackberry. Epiphytic cryptogams are
common.

Characteristic Fauna

Mammals: mountaln beaver, Trowbridge and vagrant
shrew, shrew-mole, coast mole, deer mouse, Pacific
Jjumping mouse, raccoon, spotted skunk, coyote,
bobcat, black-tailed deer.

Birds: western tanager, evening grosbeak, solitary
vireo, Swalnson's thrush.

Herpetofauna: northern alligator llzard, racer,
common and northern garter snake, northwestern sala-
mander, long-toed salamander, rough-skinned newt,
red salamander, red-legged frog.




jeliqey

L -11872°1

1.2.4 Sitka Spruce Zone

| Second Growth Forest o
(Mixed)

SECOND GROWTH

FOREST (Mixed)

Hablitat Description

Both canopy grazing and forest floor detrital

Young vigorous forest with mixture of conifer and
broadleaf tree species.

Food Web

components of the food web occur.

Characteristic Flora

Canopy: red alder, big-leaf maple, Sitka spruce
Douglas fir.

Forest floor: swordfern, salmonberry, trailing black-
berry, Oregon oxalis. Epiphytic cryptogams (lichens,
mosses, clubmosses, and ferns) are common on hardwoods.

Characteristic Fauna

Mammals: mountain beaver, chickaree, northern flying
squirrel, deer mouse, long-tailed weasel, black-tailed
deer, bobcat.

Birds: western tanager, Stellar's jay, crow, evening
grosbeak, robin, varied thrush.
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1.2.4 Sitka Spruce Zone
J Second Growth Forest

(Conifer) |

0 [ 4 OREST (Conifer)

Habltat Description
Young vigorous second growth conifer forest less than
120 years old. Generally with a closed canopy.

Food Web
Both canopy grazing and forest floor detrital compon-
ents of the food web are well-developed.

Characteristic Flora

Overstory: Sitka spruce, western hemlock, Douglas
fir, shorepine, Port Orford cedar, grand fir, western
red cedar.

Understory: swordfern, Oregon oxalis, false lily-of-
the-valley, western spring beauty, with well-drained
sites being dominated by salal, Pacific rhododendron,
and red huckleberry.

Characteristic Fauna

Mammals: mountain beaver, chickaree, northern flying
squirrel, deer mouse, long-tailed weasel, Oregon vole,
Pacific jumping mouse, marten, bobcat.

Birds: blue grouse, ruffed grouse, band-tailed
pigeon, Hammond's flycatcher, rufous hummingbird,
Stellar's jay, crow, chestnut-backed chickadee, winter
wren, robin, varied thrush.
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1.2.4 Sitka Spruce Zone
K 01d Growth Forest
(Conifer)

Habitat Description
Aging conifer forest with partially opened canopy,
typically with snags and diseased trees.

Food Web

Both grazing canopy and forest floor detrital compon-
ents of the food web are well-developed. In addition,
considerable forest floor browsing occurs due to the
open canopy. Also diseased trunks and snags are
important food sources to species such as woodpeckers
and creepers.

OLD GROWTH FQRE ST (Conifer]

Characteristic Flora

Forest canopy is dominated by Sitka spruce and
western hemlock with Douglas fir, Port Orford cedar,
western red cedar and big-leaf maple are locally
abundant. Cryptogams are common. Characteristic
forest floor species are Oregon oxalis, western
spring beauty, three-leaved cool wart, evergreen
wood violet, salal, rhododendron, and evergreen
huckleberry. In wet areas, devil's club, red elder-
berry, and deerfern are common.

Characteristic Fauna

Mammals: red tree mouse, dusky shrew, marten, flying
squirrel, chickaree.

Birds: spotted owl, saw-whet ow!, goshawk, gray jay,
varied thrush, hairy woodpecker, pileated woodpecker.

Herpetofauna: Pacific giant salamander, tailed frog.
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ESTUARY ZONES

GENERAL
COMMENTS

High productivity and wide variety of habitats. Large spatial and temporal variations in hydrology,
hydrography, and geology. The degree of mixing defines three types of estuaries: stratified, well-
mixed, and partially mixed. Mixing phenomena may be seasonal and are dependent upon river runoff,

tides, winds, shape, and topography. Estuaries provide food and shelter for many kinds of organisms.

In addition, they are important to men for transportation, commerce and recreation. o

HYDROGRAPHY

Fresh water is supplied either from interior or coastal watersheds. Sea water is brought in by tides
and winds. Seasonality is a major feature of the estuarine hydrography of the Pacific Northwest and
also affects the structure of food web and biological commgnntie The range of water temperature is
typically from 4- -20°¢ (40-70"F), of salinity from 0 to 34 /oo, and of the tides from 2-3.5 m (7-

11 ft). Coastal lagoons are a variety of estuary where the mouth is closed by longshore drift at
times of seasonally low flows.

BATHYMETRY
AND
SEDIMENTS

Depths vary from very shallow (3 m or 10 ft throughout) to 10-16 m (30-50 ft) in those estuaries
having channels and energy holes. Sediments vary from coarse-grained clean sands derived from the
ocean to fine-grained sediments from the river. Gravel beds in riverine portions are important as
spawning areas for anadromous fish. Activities such as logging, farming, and industrialization can
substantially modify natural concentrations of nutrients, dissolved oxygen, and sediment conditions.

FOOD WEBS

Production in estuaries is complex, consisting of many interrelated food webs. Characteristically,
phytoplankton production is dominant during spring and summer, with detritivores becoming important
from late summer through the winter months. Macrophytes (seaweeds and eelgrass) are also Important
producers. Algal mats often accumulate on intertidal mudflats during summer.

TBNIA

ZOWE 8 HABITAT T
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ESTUARY SUCCESSION MODEL
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(SEE ESTUARINE SUCCESSION NOTES IN SECTION 3.2.4.2 OF VOLUME 2.)
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2.1.1 Subtidal
Estuarine Zone
A Channel

e — A A e~

—CHANNEL

Habitat Description

A naturally occurring or artificially dredged portion
of the estuary which is significantly deeper than the
adjacent shallower flats and is characterized by
different sedimentary and faunal assemblages. Dredging
significantly modifies and affects benthic population
and therefore food sources for fish. Subtidally, the
deeper channels often disphotic at bottom.

Food Web
Begins with phytoplankton or detritus from other
estuarine compartments. In deeper channels respiration

and decomposition coupled with reduced flows may pro-
duce low concentrations of dissolved oxygen thereby
reducing population sizes and modifying species compo-
sition.

Characteristic Flora

Diatoms dominate the phytoplankton. Because of
depth and turbidity there are no producers in the
benthos.

Characteristic Fauna

Zooplankton: copepods are dominant.

Fish: starry flounder, staghorn sculpin, sharks,
lingcod and rock fish (around jetties), and feeding
salmon (spring and summer).

Mammals: harbor seal.
Birds: grebes, cormorants, scoters, pelican, etc.
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COMMUNITY COMPOSITION ESTUARY

SCIENTIFIC NANE QANGE
COMMON NAME

TROPHIC LEVEL® (1) PRODUCER
NON=VASCULAR PLANTS

ACHNATHES 79
DIATOMS

ASTERIONELLA JAPONICA 7Q
DIATOMS

BACTERIASTRUM DELICATULUM 70
NIATOMS

BIDDULPHIA 7Q
DIATOMS

CERATIUN 70
OIATOMS

CHAETOCERDS 70
DIATOMS

CHAETNCERNS DESILIS

OIATOMS

CHAETOCERDOS DECIPIENS 123456789
DIATOMS

CHAETOCEROS SOCTALIS 789
DIATOMS

CORETHRON 7
DIATONMS

COSCINDDISCUS 7Q
DIATOMS

COSCTINODYSCYS RADIATUS 1234556789
DIATOMS

DITYLUM 7Q
DIATOMS

EUCAMPTIA Z07DTACUS 123436779
DIATOMS

FRAGILLARIA STRIATULA 7Q
DIATOMS

ISTHMIA NERVOSA 70
DIATONMS

LAUDERTA 79
DIATIMS

LICYOPHORA ABBREVIATA 70
DIATOMS

MELNSIRA 70
NIATOM

MELOSTRA MONILIFORMIS 1236567
DIATOMS

MELNSIRA SULCATA 789
DIATOMS

NAVICULA 70
DIATOMS

NITZSCHIA 7Q
OTATONS

NITZSCHIA PARADOXA 72
OTATOMS

NOCTILUCA 7Q
DIATOMS

PERIDINIUM 79
DIATOMS

IONEt SUBTIDAL
ABUNDANCE STATUS

o » O € © © o

»

o o o & o o o

HABITAT: CHANNEL
SCIENTIFIC NANME RANGE ARUNDANCE STATUS

COMMON NAME
TROPHIC LEVELS: (1) PRODUCER
NON=VASCULAR PLANTS

PLEURQSIGNA 79
OIATOMS

RHIZOSOLENIA 70
DIATOMS

SCHROEDERELLA 70
DIATONS

SKELETONEMA COSTATUM ' 123456789
DIATOMS

SYNEDRA TABULATA 7Q
DIATIMS

THALASSIONEMA NITZSCHIOIDES 123456789
DIATONS

THALASSIOSIRA 7Q
OIATOMS
THALASSIOTHRIX 70
DIATINS
TROPHYC LEVELS (2) HERBIVORE
INVERTEBRATES
HARPACTICOID 123456789
CNPEPID
OIT4YONA 70
COPEPOD
TROPHIC LEVELt (2) HERBIVORE
FISHES
CATOSTOMUS MACROCHEILUS 1234567

LARGESCALE SUCKER
TROPHIC LEVELS (2) HERBIVORE

8IRDS
AYTHYA VALISINERIA 123456789
CANVASBACK
FULICA AMERTCANA 123456789
AMERICAN COOT
OXYURA JAMAICENSIS 123456789
RUDDY DUCK
TROPHIC LEVEL: (3) CARNIVORE
FISHES
ACIPENSER MEDIROSTRIS 123456789
GREEN STURGEON
ACIPENSER TRANSMONTANUS 123456789
WHITE STURGENN
ALEOPISAURUS FEROX 123456789
LONGNOSE LANCETFISH
AMPHISTICHUS RHODOTERUS 123456789
REOTAIL SURFPERCH
ANARRHICHTHYS NCELLATUS 123456789
WOLF-EEL

KEY TO SYMBOLS =- 1.1.1 A-2

o € o o » o

o O o6 o
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COMMUNITY COMPOSITION ESTUARY

SCTENTIFIC NAME
COMMON NAME

TONEs SURTIDAL

RANGE

TROPHTC LEVEL: (3) CARNIVORE

FISHES

ARTEDIUS FENESTRALIS
®ADDED SCULPIN
3RAMA JAPONICA
POMFRET
SITHARTCHTHYS STIGMAEUS
SPECKLED SANDDAB
CNTTUS ASPER
PRICKLY SCULPIN
ENOPHRYS BISON
BUFFALD SCULPIN
HEXAGRAMMOS DFCAGRAMMUS
KELP GREENLING
MICROPTERNS SALMNIDES
LARGEMIUTH B8ASS
MOPNNE SAXATILIS
STRIPED RASS
ONCARAYNCHUS GNRAUSCHA
PINK SALMNN
ONCIR4YNCHUS KETA
CHJM SALMNN
ONCORHYNCHUS KISUTCH
COHO SAL™ON
ONCIRHYNCHUS TSHAWYTSCHA
CHINJOK SALMON /JUVENILE
NANCORYYNCHUS TSHAWYTSCHA
CHINOOX SALMON
NPHIODIN ELINGATUS
LINGCNOD
PALLASINA BARAATA
TURENDSF PIACHER
PARNP4RYS VETULUS
ENGLISH SOLE
PEPRILUS SIMILLIMUS
PACIFIC POMPANN
PLATICHTHYS STELLATYS
STARRY FLOUNDER
PSETTICHTHYS MELANOSTICTUS
SAND SOLE
OPTYCHOCHEILUS OREGONENSIS
NORTHERN SQUAWFISH
SAaLM0 CLARKI
CUTTHROAT TROUT
SALMO GAIRDNERI]
RAIN3INY TRAUT
SALVELINUS vALMA
DOLLY VARDEN
SCORPAENICHTHYS MARMIRATUS
CAREZON
SERASTES CAURINUS
COPPER ROCKFISH
SEBASTES MELANOPS
BLACK ROCKFISH

123456799
123456799
123456789
123456789
123456789
123456789
3
123456783
123456789
123456789
123456789
123456783
123456789
123456789
1234567189
123456799
123456789
123456789
123456789
39
123456789
123456789
123456789
123456709
123456799

1236455783

ABUNDANCE
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HARITATS CHANNEL

SCIENTIFIC NAME
COMMON MAME

RANGE

TOOPHTC LEVELt (3) CARNIVORE

FISHES

SEBASTES PAYCISPINIS
BOCACCIO

SOQUALJS ACANTHIAS
SPINY DOGFISH
TRIAKIS SEMIFASCIATA
LEQPARD SHARK

123456789
123456783
7

TROPHIC LEVELS (3) CARNIVORE

8IRDS

AECYMOPHOROUS OCCIDENTALILS
WESTERN GREBE
SRACHYRAMPHYUS MARMNRA TUM
MARBLED MURRELET
BUCEPHALA ALBEOLA
BUFFLEHEAD
BUCEPHALA CLANGULA
CNYMIN GNLDENEYE
CEPPHUS COLUMRA
PIGEIN GUILLEwOT
CLANGULA HYEMALIS
oLoSQuay

SAVIA ARCTICA

ARCTIC LOON

GAVIA IMMER

COMMIN LOON

GAVIA STELLATA
RED-THROATED LOON

HISTRIONICUS HISTRIINICUS
HARLEOQUIN DUCK

LARUS ARGENTATUS
HERRING GULL

LARJS CALIFORNICUS
CALIFORNIA GULL

LARUS CANUS

MEW GULL

LARUS DELAWARENSIS
RING-BILLED GULL

LARUS GLAUCESCENS
GLAUCDUS~WINGED GULL

LARYS HEERMANNI
HEERMANT®S GULL

LARUS OCCIDENTALIS
WESTERN GULL

LARUS PHILADELPHIA
BNNAPARTE®S GULL

LARUS THAYERI
THAYER®S GULL

MEGACERYLE ALCYON
RELTED KINGFISHER

MELANITTA DEGLANDI
WHITE=WINGED SCOTER

123456789
123456799
123456739
123456789
123456789
1234567089
123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456789
123456799
1234567089
123456789
123456799
123456789
123456799
123456789
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COMMUNITY COMP3SITION ESTUARY 70NEs

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVELS (3) CARNIVORE

BIRDS

MELANITTA NIGRA 123456789
ALACK SCOTER

MELANITTA PERSPICILLATA 123456709
SURF SCOTER

MERGUS MERGANSER 123456789
COMMIN MERGANSER

MERIUS SERRATOR 123456789
RED-AREASTZD MERGANSER

PANDION HALIAETUS 123456789
OSPREY

PELECANUS OCCIDFNTALIS 2346456789
BROWN PFLICAN

PHALACROFNRAY AURITUS 123456799
NNUBLE=-CRAESTED CORMIRANT

PHALACROCNRAX PELAGICUS 123456739
PELAGIC CORMORANT

PHALACROCORAX PENICILLATUS 123456789
ARANDITTS CIRMIRANT

PODICEPS AURITUS 123456789
HORNED SRESE

PODICEPS CASPICUS 123456789
EARED GRERE

PODICEPS GRISEGFNA 123456789
RED=-NECKED GRERE

PODILYMBUS PONICEPS 123456789
PIED=RTILLFD GRERE

RISSA TRTIDACTYLA 123456789
3LACK=-LFGGED XTTTIWAKE

STEINA CASPIA 123456789
CASPIAN TERN

STERNA HIRUNDO 1234656793
CNMMIN TERN

URIA AALGF 123456789

COMMIN MURRE
TROPHIC LEVEL: (3) CARNIVORE

MAMMALS
FUMETNPTAS JURATA 3
STELLAR SEA LINN
PHOCA VITOLINA 1236456789
HARBOR SEAL
ZALNPHUS CALIFNRNICUS 39

CALIFNRNIA SEA LION
TRIP4TC LEVEL?: (5) NMNIVOOE

FISHES
ANOJPLARCHUS P JRPURFSCENS 123456789
HIGH COCKSFOMR
HYPERPROSOPON ARGENTEU™ 123456789
WALLEYE SURFPERCH
HYPERPROSOPIN ELLIPTICUM 3456789

SILVER SURFPERCH

SUBTIDAL
ABUNDANCE

o 6 o0 O 0 € 0o Cc o C

2l

o C© C© Cc

STATUS

HABITAT: CHANNEL

SCIENTIFIC NAME RANGE
COMMON NAME
TROPHIC LEVEL: (5) OMNIVORE
FISHES
1CTALURUS 3
BULLHEAD
LEPIDOGOBIUS LEPIDUS 123456789
BAY GDBY
PHANERODON FURCATUS 123456789
WHITE SEAPFRCH
TROPHIC LEVELT (5) OMNIVORE
BIRDS
AYTHYA AFFINIS 122456789
LESSER SCAUP
AYTHYA MARILA 123456789
GREATER SCanp
TROPHIC LEVELS (6) PARASITE
INVERTEBRATES
CLAUSTOIUM VANZQUVERENSE 270
COPEPOD
TROPHIC LEVELT (6) PARASITE
FISHES
LAMPETRA AYRESI 123456789
RIVER LAMPREY
LAMPETRA PACIFICA 89
PACIFIC BROOK LAMPREY
LAMPETRA RICHARDSONI 12345678

WESTERN BROOK LAMPREY

TROPHIC LEVELt (7) FILTER FEEDER

INVERTEBRATES
ANISOGAMMARUS PUGETTENSIS 123456789
ANPHIPOD
CAULIBUGULA CILIATA 70
BRYOZOANS
CAULORAMPHUS SPINIFERUM 70
BRYDZOANS
MODTOLUS 270
-NULL~-
TROPHIC LEVELS (9) TNVERTEBRATE EATER
INVERTESRATES
AEQUOREA AEQUORFA 70
HYDRJIDS
BERDE CUCUMIS 7Q
COMB JELLIES
CANCER MAGISTER 1236456789

DUNGENESS CRAB
CRANGON ALBA 2Q
WHITE SHRIvP

ABUNDANCE

Q
Q
Q
c
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COMMUNTTY COMPISTTION ESTUARY IONET SUBTINAL HABITATE CHANNEL
SCIENTIFIC NAME RANGE  ABUNDANCE STATUS SCIENTIFIC NAME RANGE  ABUNDANCE STATUS
COMMIN NAME COMMON NAME
TROPHIC LEVEL: (9) INVERTEBRATE EATER TROPYIC LEVELS (9) TNVERTEBRATE EATER
INVERTEBRATES FISHES
SRANGON FRANCISEORUM 123456789 o - MICROGANUS PROXIMUS 123456789 A -
-NULL- PACIFIC TNYCOD
CRANGON NIGRICAUDA 123456799 ) - OLIGOCOTTUS SNYDERI 123456789 ) -
ILACK=TATLED SHRIN® FLUFFY SCULPIN
NEQMYSTS MERCEILS 320 0 - ONCORHYNCHUS GNRAUSCHA 123456789 Q -
MYSIO SHRIMP PINK SALMON /JUVENILE
NEPHTYS CAECA 270 ¢ - INCORHYNCHUS KETA 123456789 0 -
NERELD WORM CHUN SALMON /JUVENILE
VAELIA 70 ¢ - ONCNRHYNCHUS KISUTCH 123456789 0 -
HYDRITDS COHO SALMON /JUVENILE
PLEYRIRRACHIA RAACHET 7Q 4 - ONCNRHYNCHUS NERKA 1234567993 Q -
COMR JELLTES SOCKEYE SALMON #JUVENILE
PALYORIHIS SENCTLLATUS 70 ¢ - ONCIRHYNCHUS NERKA 123456789 u c
HYDROINS SOCKEYE SALMON
VELELLA VFLELLA 70 0] - PERCA FLAVESCENS 30 ) G
HYDRQID® YELLIW PERCH
RMACOCHILUS VACCA 123456789 ¢ 6
TROPHIC LEVELT (2) INVERTEBRATE EATER PILE PERCH
FISHES QHINICHTHYS 0SCULUS 123456749 0 -
SPECKLED DACE
ALLNSMERYS ELINGATUS 123456729 0 - RICHARDSONIUS BALTEATUS 12347 ¢ -
WHITERATT SMELT REDSIDE SHINER
ALNSA SAPIOTSSI%A 35789 A ¢ SPIRINCHUS THALEICHTHYS 123456789 A -
AMERICAN S44D LONGFIN SMELT
AM¥DDYTES HExAPTERUS 123456789 N ¢ SYNGNATHUS SRISEOLINEATUS 123456789 N -
PACIFIC SAND LANCE SAY PIPEFISH
APQOICHTHYS FLAVINUS 123456789 ) - THALEICHTHYS PACIFICUS 123456789 A -
PENPOINT GUNNEL EULACHON
AInEeReDys pFemIs 123436739 ° - TRNOHIC LEVELT (3) INVERTEBRATE EATER
ATHEOTNOPSLS CALIEDINTENSTS  7Q 0 - BIRDS
JARKSPELT
AULIP4YNCHUS ELAVIOUS 123456789 0 - Lz;:;s;ahogzlfinope 123456749 v -
TUBESNOUT PHALAROPUS FULICARIUS 123456789 ® -
CLINOCATTUS GLOAICEPS 123456780 a - -
MOSSMEAD SCULPIN ¢
CLUSFA HARENGUS PALLASIT 123456789 ¢ ¢ TROPHTC LEVELS (Q) UNKNOWN
SACIFTC HEQRRING INVERTEBRATES
CYMATISASTER AGGREGATA 121456789 a -
SHINER PERCH ACARTIA CLAUSIT 123456789 A -
ENMIOTNCA LATERALIS 123456789 ) G COPEPOD
STRIPED SEAPERCH ACARTIA LONIREMIS 123456789 A -
ENGRAULTS “NRDAX 123456789 ¢ ¢ COPEPAD
NORTHERN ANCHOVY ACARTIA TONSA 70 2 -
GASTERISTEUS ACULEATUS 123456789 ¢ - CaPEPOD
THREESPINF STTCKLERACK AMPITHDE 70 ) -
WYPIMESUS PRETIOSUS 123626739 n ¢ ANPHIPOD
SURFSMELT ANTHESSTUS NNRTONT ‘ 70 Q -
LEPTOCNTTUS ARMATUS 123456739 \ - COPEPOD
BAZIFIC STASHORN SCULPIN AUTOLYTUS ) 0 -
LUMBENUS SAGITTa 123456789 \ - POLYCHAETE WORM

SNAXE PITCKLFRACK
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COPMUNITY COMPOSTTION ESTUARY ZONEs SUBTIDAL HABITATs CHANNEL

SCTIENTIFIC NAME RANGE ABUNDANCE STATUS
COMMON NAME

TROPHIC LEVELS (0) UNKNOWN

INVERTEBRATES

CALANUS MARSHALLAE 570 A -
COPEPOD

CAPITELLA NVINCILA 7Q v -
LUGWORMS

CFNTRNPAGES 70 v -
CQPEPND

CTENNCALANUS VANUS 123456789 c -
C0°EPQD

DIASTYLIS 2Q 4 -
CUMACEAN

ETEONE LIGHTT 79 J] -
POLYCHAETE wOM

ETEINE LONGA 20 A -
POLYCHAETE WORM

EURYTHEUS 70 c -
COPEPOD

GLYZINDE ARMIGERA 27Q u -
POLYCHAETE WORM

GRANDINIZzRELLA JAPONIZA 799 Q -
AMPHIPONS

HYPERTA 70 1] -
HYPERQIID AM®HIPND

NNTIMASTUS TENUIS 27Q v -
LUGW)IAMS

PARACALANUS PARVUS 123456789 c -
CNPEPODS

PARAPHIXUS EPITOMUS 789 [} -
AMPHIPIDS

PARAPHOXUS 3PINOSUS 789 Q -
AMPHIPODS

PARAPHOXYS MILLERI 2789 Q -
AMPHIPIDS

PARAPLEUSTHES PUGETTENSIS 1236456789 (] -
AMPHIPQODS

POLYDNRA LISNT 270 u -
SPIONID WORM

PONTOSFNTA INERMIS 123456789 0 -
AMPHIPNDS

PSEUDICALANUS 123656799 A -
CNPEPID

OSENDNPOLYNIRA KEMPT 279 A -
SPIONID WORM

STRFBLNSPIN BENENICTIL 270 A -
SPIONID WORM

TYPISYLLIS PULCHRA 70 A -
POLYCHAETE WORM

TRIP4IC LEVEL? (3) ynkNOWN
FTSHES
PHOLIS ORNATA 1236456799 A -

SADDLEBACK GUNNEL
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2.1.1 Subtidal O ERL

Estuarine Zone st 59 RTINS Wi R29 G 2 Ei @

B Mud Flat

MUD FLAT

Habitat Description

No emergent vegetation. Primary production restricted
to epibenthic algae on the flats and to phytoplankton
in the water. Variable depth. Acts as nutrient

trap, encouraging high clam production. Current
velocities, light penetration or other factors prevent
the growth of eelgrass.

Food Web

Primary production dominated by phytoplankton. Epi-
benthic algal production often restricted by low

light levels. Detrital food chains are characteristic
and filter feeding is common.

Characteristic Flora
Diatoms dominate the phytoplankton and are present
with green and blue-green algae on the flats.

Characteristic Fauna

Zooplankton: copepods dominate the zooplankton with
mysids sometimes abundant.

Fish: starry flounder, staghorn sculpin, Pacific

herring, and shiner perch (megtggaster spp.) are
most common.

Benthos: soft-shell clam (Mya arenaria) and poly-
chaete worms dominate.

Birds: western grebe, scoter, cormorants, great blue
heron.
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COMMUNTTY CIMPOSITION ESTHARY

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVELS (1) PRODUCER
NON=VASCULAR PLANTS

CHAETOMORPHA CANNABINNA
GREEN ALGAE

123456789

TROPHTC LEVEL?: (2) HERATVORE

BIRDS
AYTHYA VALISINERTIA 123456789
CANVASBACK
FULICA AMERICANA 123656733
ANERICAN CIOT
OLOR COLUMBILANUS 123456799
WHISTLING SWAN
OXYURA JAMAICENSIS 123456739
RUDOY DUCK
TROPYIC LEVEL: (3) CARNIVORE
FISHES
CITHARICHTHYS STIGMAEUS 123656799
SPECKLED SANNDASB
RAJA RHINA 123656739
LONGNDSE SKATE
SQUALUS ACANTHIAS 123456739

SPINY NOGFISH
TROPHIC LEVEL: (3) CARNIVORE

BIRDS

BUCEPHALA ALBENLA 123456789
BUFFLEHEAD

BUCEPHALA CLANGULA 12364567893
COMMON GOLDENFYE

MELANITTA DEGLANDI 123456789
WHITF=WINGED S”OTER

MELANITTA PERSPICILLATA 12345689
SURF SCOTER

MERGUS MERGANSER 123456733
COMMON MERGANSER

MERGUS SERRATNR 1234567399
RED=BREASTED MFRGANSER

PHALACROCORAX AURITUS 123456739
DOUBLE=CRESTED CORMORANT

PHALACROCORAX PELAGICUS 123656789
PELAGIC CORMDRANT

PHALACROCORAX PENICTILLATUS 123456799

BRANDT®S CORMORANT

TROPHIC LEVELs (3) CARNIVORF
MAMMAL S

PHOCA -VITOLINA
HARBOR SEAL

123456789

ZONE: SUBTIDAL
ABUNDANCE

[z NN e

«©

[al

o o C

STATUS

A

6

HARITAT: MUD FLAT

SCTENTIFIC NAME RANGE
COMMAN NAME
TRIPHIC LEVELT (&) DETRITIVORE
INVERTEBRATES
ASARENTICOLS CLAPAREDLI VAGABUN 7
LUGWORKS
ASARFNICOLA PACTFICA 79
LUGWNRYS
AMASE AURICULA 7
IRISTLE WORMS
CORDPATUM AREVIS 123456749
AMPHIPOD
CORIPHIUM SALMINTS 1234567
AMOHIPOD
COPIPHIUM SPTNICORNE 123456789
AMPHIPID
WACOMA 3ALTHI®A 123456799
cLAM
YACOMA NASUTA 123456739
RENT=NOSED CLAM
OWENIA FUSTFJRMIS 70
POLYCHAETEWORM
TROPYIC LEVEL: (5) OMNIVORE
8IRDS
AYTHYA AFFINIS 123456787
LESSER SCAUP
AYTHYA MARILA 123456739
GREATER SCAUP
TROPHIC LEVFL: (6) PARASITE
INVERTFARATES
CAPTINONEMFRTFS EPTALTI 70
R1BBON WNRYS
PINNIXA FABA 7q
PEA CRAB
PINNIXA LTITTORALIS 70
PEA CRAR
PINNIXA OCCTOENTALIS 70
PEA CRAR
OINNIXA SCHMITTI 70
PEA (A9
PINNIXA TUBICOLA 79
PEA CRAR

KEY TO SYMBOLS - 1.1.1 A-2

ABUNNANCE

STATUS
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COMMUNITY COMPOSITION ESTUARY IZONE: SURTTOAL HARITAT: MUD FLAT

SCIENTIFIC NANME RANGE  ABUNDANCE STATUS SCIENTTFIC NAME RANGF  ABUNDANCE STATUS
COMMON NAME CIMMIN NAME
TROPHIC LEVEL® (7) FILTER FEEDER TROPHIC LFVELT (2) ynkNOWN
INVERTEBRATES INVERTESRATES
ANISOGAMMARUS PUGETTENSIS 123456789 4 - CAPITELLA CAPITATA 270 a -
AMPHIPND LUGWIRMS
ROWERBANKIA GRACILIS 70 ) - DIASTYLLS 20 v -
BRYOZOANS CUMACE AN
CLINOZARDTUM NUTTALLIT 123456789 A 6 FTENNE LIGHTI 70 A -
BASKET COCKLE OR 4EART COCKLE POLYCHAETE WORM
MYA ARENARIA 123456739 [} 6 ETEAQNE LONGA 2Q (o -
SOFT-SHELL CLAM PILYCHAETE WNeM
TADES JAPONICA 29 ] - GLYCERA CAPITATA 70 uy -
-NULL- POLY THAETE WNRM
TELLINA MODESTA 123456783 1 - GLYCERA ROARUSTA 70 A -
TELLEN POLYZHAFRTE wWORM
TELLINA NUCULOIDES 1236456799 A - GLYCINDE ARMIGFRA 270 [ -
TELLEN POLYCHAETE WORM
TRESUS CAPAX 123456789 A 6 HAPLOSAOLOPUS ELONGATA 279 c -
GAPER CLAM OR EMPIRE CLAM POLYCHAETE WORM
TRESUS NUTTALLII 123456783 A G HEMIPODUS BOREALIS 70 ) -
SOUTHERN GAPER POLYCHAETE WnaM
4ETERQMASTUS FILIFIRMIS 270 A -
TROPHIC LEVEL: (39) INVEQTEBRATE FATER LUGWORMS
INVERTEBRATES LEPTOCHELIA SAVIGNYT 20 A -
CRUSTACFAN
CRANGON ALBA 20 c - LEPTNCUIMA 20 [ -
WHITE SHRINMP CUMACE AN
CRANGON FRANCTSCORUM 173456789 C - MANAYUNKIA FSTUARINA 20 c -
-NULL= SA3ELLID WIRM
CRANGON NTGRTFAUDA 123456739 4 - MEDTOMASTUS CALIFOPNTENSIS 2739 c -
RLACK=TAILED SHRIMP LUGWORMS
GLYCERA AMERICANA 123456789 A - NERINE CIRRATULYS 79 [ -
POLYCHAETE WORM . POLYCHAETE 4NRM
HARMOTHNE IMBRICATA 270 y - PANCOLUS CALIFORNIENSIS 29 A -
POLYNOID WORMS CRUSTACFAN
HESPERONOE COMPLANATA 279 c - PILYNIPA BRACHYCEPHALA 79 < -
POLYNOID WORMS SPIONID WORM
NEOMYSIS MERCEDIS 320 A - POLYDORA SOCIALIS 79 u -
MYSID SHRINP SPIONID WORM
NEPHTYS CAECA 270 ] - PSEUDNPOLYDIRA KEMPI 27Q € -
NEREID WORM SPIONID WORM
NEPHTYS CAECNIDES 79 A - RHITHINPANQOPEUS HARRTSSI 70 [ -
NEREID WORM ZUINER 7EE CQAA
NEREIS BRANDTI 279 A - STREBLOSPTO SENEDICTI 279 A -
NEREID WORM SP1ONID WORM
NEREIS EAKINI 79 Q - SYLLIS ELONGATA 270 U -
NEREID WORM POLYCHAETE wWnR™
NITIMASTUS TENUISC 279 ¢ -
TROPHIC LEVELS (9) TNVERTEBRATE EATFO LUGWORNS
FISHES SCOLOPOIOS ARMIGER 20 0 -

POLYCHAETE WORM
PERCA FLAVESCENS 3Q c 9

YELLOW PERCH
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1.1 Subtidal
Estuarine Zone
C Sand Flat

B

SAND _FLAT

Habitat Description

No attached vegetation. Low epibenthic algal
production. Water column same as that above
mud flats.

Food Web

Phytoplankton dominant in primary production.
Organic detritus less available than on mud flat.
Detrital and deposit feeders less abundant.

Characteristic Flora

Diatoms dominant in phytoplankton and on substrate.

Characteristic Fauna

Similar to the mud flat but with shifts in the
proportions of the dominant organisms. Clinocardium
nuttalli (cockle) and Macoma secta (white-sand clam)
where sand is preponderant in substrate; Macoma
nasuta (bent-nosed clam) where mud is preponderant.
As sand gets coarser and its residence time is
diminished close to the channel, benthic populations
and organic matter are reduced.




-2 1°1°e

jeyjqey

COMMUNITY COMPOSTTION ESTUARY

SCIENTTFIC NAME RANGE ABUNDANCE

COMMON NAME

TROPHIC LEVELT (1) PRODUCER
NUN=VASCULAR PLANTS

3_3YOPSIS HYPNNIDES 123456789 U
GIEEN ALGAE

CERAMIUM CALIFNRNICUM 123456739 [
POTTERY SEAWFED

ENTEROMORPHA TUBULDSA 123456739 [}
GPEEN ALGAE

GRACILARIA SJOESTEOII 123456739 C
RED ALGAE

GRACILARIOPHYILA ORYZNIDES 123456789 Q
QFD ALGAE

ULVA FENESTRATA 123456789 u
GREFN ALGAE

ULVA LACTUCA 123456789 A
SEA LETTUCE

ULVA LORATA 123656799 U}
uLva

ULVA TAENTATA 123456789 v

GREEN ALGAE

TRNPHIC LEVFL: (1) PRNOUCFR
VASCULAR PLANTS

SIDALCEA HENDERSONIT * 123656 V)
HENDZIRSONTS CHECKEQ-MALLOW

TROPHIC LEVFL: (2) HERJIVORF
TNVEQTFI2ATES

LUM3IRINERTS ZONATA 7Q a
POLYCHAETF wnNR™

TROPHIC LEVEL: (2) HERSIVNRE
FISHES

CATNSTOMIS MATRNCHFILUS 1236567 Q
LARGESCALE SUCKER

TeIPHIC LFVEL: (2) HERQIVORE
RIRDS

ANSSR ALATIFRONS 123456730 v
WHITE=FANNTEN GONSE

AYTHYA VALISINEQIA 122656739 c
CANVASRACK

CHEN CAFRULESCENS 123656789 U
SNJIW GONSE

* INTERTIDAL

IONE: SUBTIDAL

HABITAT: SAND FLAT

SCTENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVELS (3) CARNTVORE

INVEPTERRATES

HAMINQE A 79

RU3BLE SHELL

PISASTER AREVISPINUS 123456799
STAR FISH OR SEA STARS

POLINICES LEWISII 1236456789
MONN SNATL

TROPHIC LEVELT (3) CARNIVORE
FISHES

ACIPENSER MEDIROSTRIS 123656789
GREEN STURGEON

ACIPENSER TRANSMONTANUS 123456789
WHTITE STURGEON

ARTFDIUS FENESTRALIS 123456789
PADDED SCULPIN

CITHARICHTIHYS STIGMAEUS 12364567389
SPECKLEN SANDDAB

ENOPHRYS 8ISNN 123456789
AUEFALO SCULPIN

INCIRHYNCHUS TSHAWYTSCHA 123456789
CHINOOK SALMON /JMVENILE

PARQPHIYS VETULUS 123456789
ENGLISH SNLE

PLATICHTHUYS STELLATUS 123456739
STARRY FLNUNDER

PSETTICHTHYS MCELANNSTICTUS 123456799
SAND SOLE

RAJA RHINA 123456799
LONGNNSE SXATE

SALMO CLARKY 123456789
CUTTHROAT TROUT

SALVELINUS vAL™MA 123456789
JOLLY VARDEN

SQUALUS ACANTHIAS 123456789

SPINY DOGFISH
TROPHIC LEVELT (3) CARNIVORE

83 IRDS

ASC4MOPHOROYS DOCCIDENTALIS 123456789
WESTEON GREBE

BUCEPHALA ALBENLA 123456789
QUFFLEHFAD

RUCEPHALA CLANGULA 123456789
COMMON GOLDENEYE

MELANITTA DEGLANDI 123456739
WHITE=WINGED SCNTER

MELANITTA NI3RA 123456799
BLACK SCNTER

MELANTTTA PERSPICILLATA 123656789
SUF SCOTER

KEY TO SYMBOLS 1.1.1 A-2

ABUNDANCE

c o c© 0o o o o o

2 JE—AN = IR o TR o JRNNY 2 J

STATUS

6
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COMMUNITY COMPOSITINN ESTUARY INNET SUBTIDAL HABITAT: SaND FLAT

SCTENTIFTC NAME RANGE  AQINDANCE  STATUS i SCTENTIFIC NAME RANGE  AB!NDANCE STATUS
COMMON NAME COMMON NAME
TROPHIC LEVFLS (3) CARNIVNRE TROPHIC LEVEL: (4) DETRITIVORE
BIRDS INVERTEBRATES
MEQGUS MFRGANSE® 123456789 u 6 MACOMA BALTHTCA 123456789 A -
COMMNN MERGANSER cLaM
MERGUS SFRRATNR 123456789 4 6 MACOMA NASUTA 123456799 A -
REJ=3REASTED MERGANSFR BENT=NOSED CLAM
PHALACRNCNRAX AURTTUS 1234567373 c - ORCHESTNTDEA CALIFORNIANA 123456789 A -
DOURLF=CRESTEN CORMNRANT RFACH HOPPER
PHALACROCORAX PELASICHS 12346456789 " - JRFHESTNINEA CORNICULATA 799 A -
OELAGIC CORMNRANTY BEACH HUPPER
PHALACROCOPAX PENTCILLATUS 123656789 u - PISTA PACIFICA 7 c -
8QANIT*S CIRVIRANT POLYCHAETE woo™
PODICEPS AWRTITUS 123456789 c - PYGISPIOD SLEGANS 2Q A -
HNANED GREAC SPIONID WORM
PIDICFPS GRISEGFNA 123456799 c - SCHISTNCIMUS HILTONT 789 U -
RED=NECKEN GFAF BRISTLE WOIMS
STFINA CASPTIA 123656789 X -
CASPIAN TE2N TROPHIC LFVEL: (5) OMNIVORE
MAMMALS FISHES
PHOCA VITNLINA 12346456799 c - CLEVELANDIA 10§ 123456783 C -
HAR®IR SFAL ARRQOW GOBY
HYPERPROSOPIN ARGFNTEUM 123456789 Q -
TROPHIC LEVELD (&) DETRITIVANRE WALLEYF SURFPERCH
INVERTERRATES HYPERPRUSNPIN ELLIPTICUM 36456789 Q -
SILVER SURFPERCH
ANSIDGRAMMARUS CONFERVIZCOLYS 29 c -
PILL BUGS TROPHIC LEVEL: (5) "MNIVNRF
AQMANODTA BIJCLATA 7Q A - BIRDS
POLYCHAETE WORM
AXIJTHELLA UARRNCINCTA n c - AYTHYA AFFINIS 123456789 u G
BAMBIO WNRYS LESSER SCAUP
CALLTANASSA CALIFNPNIENSIS 1234556783 A - AYTHYA MARILA 123456799 c 6
GHIST SHRIMP GREATER ScCauP
CALLIANASSA GIGAS® 29 " -
GHIST SHRIMP 0°PH : p
CALLIANASSA LINGIMANIA 70 v - 120 isvt§¥§:.A;:; ARASITE
GHOST SHeIvP
CNRIDIPHIUM ACHERUSICUM 123654789 Q - MALACO3DFLLA GROSSA 1236496789 u -
AMOHIPOD RIBRIN wWORMS
COROPH4TIUY AREVIS 123656789 Q -
AMPHI®JD TROPHIC LEVELS (7) FILTER FFEDER
CORNPHIUM DAKLANDENSE 20 Q - INVETFBRATES
AMPHIPON
CIRIPHIIM SALMONIS 1234567 Q - CRASSOSTREA GIGAS 123456789 A C
AMPHIPQD PACIFIC OR JAPANFSE OYSTER
SIRIPHTUM SPINICORNE 1236456739 c - CRYPTOMYA CALIFORNICA 1236456789 A -
AMOHIPID SNFT=-SHELL CLAM
CORNPHIUM STIMPSONT 29 A - EMERTTA ANALOGA 1236456789 v -
AMIHTPID MOLE CRAB
EUPILYMNIA CRESCENTIS 70 C - LYONSTIA CALIFORNICA 123456789 U -
POLYCHAETE wOR™ CALIFORNTIA PAPERSHELL
EUZINUS MUCRINATA 123456789 c - MYA ARENARIA 123456789 A G
POLYCHAETE WORM SOFT=-SHELL CLAM
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COMMUNITY COMPOSITION ESTUARY

SCIENTIFIC NAME RANGE
CIMMON NAME

TROPHIC LEVEL: (7) FILTER FEEDER

INVERTEBRATES
PHORONNPSIS VIRIDIS 7Q
BRYOZOANS
PROTOTHACA STAMINEA 123456739
COMMON LITTLENECK 0OR ROCK COCK
SAXIDOMUS GIGANTEUS 123456789
WASHINGTON CLAM
SILIQUA PATULA 123456789
RAZOR CLAM
TADES JAPONICA 2Q
=NULL~-
TROPHIC LFVELt (°?) SCAVENGER
INVERTEBRATES
OLIVELLA RIPLICATA 123456789

PURPLE OLIVE SNAIL

TROPHIC LEVEL? (3) INVERTFARATE EATER

INVERTEBRATES
CANCER MAGISTER 123656789
DUNGENESS CRAR
CANCER PRQODUCTUS 27Q
TRUE CRARS
CARINOMA MUTABILIS 70

RI3BNN WORMS
CEREBRATULUS CALIFIRNIENCIS 27Q
RIBAON 40RMS

MICRURA ALASKENSIS n
RI3B0N WORMS

NEPHTYS CAECA 27Q
NEREID wORM

NFEPHTYS CALIFORNIENSIS 7Q
NEREID WORM

NEPHTYS FERRUGINEA 20
NEREID WORM

PARANEMERTES PEREGRINA 79

RI3BNN WORMS

IONE: SURTINAL

A

[z N s TN 2 BN ]

ABUNDANCE STATUS

HARITAT: SAN) FLAT

SCIENTIFTIC NAME RANGE ARUNNANTE
CAMMON NAME

TRUPHIC LEVELS (3) INVEQRTEBRATE FATER

FISHES

ALLNSMERUS FLNNGATUS 123426789 2
WHITEBAIT SMELT

AMMIDYTES HEYAPTERPUS 123456739 A
PACIFIC SAND LANCE

CLUPEA HARENGUS PALLASI 123456789 [}
PATIFIC HERRING

CYMATNGASTER AGGRFGATA 123456789 A
SHINER PERCH

ENGRAULIS MJRDAXY 123656729 A
NNRTHFRIN ANCHAVY

GASTFROSTEUS ACULFATUS 123456789 Q
THREESPINE STICKLERACK

HYPIMESUS PRETTNSUS 123656789 A
SURFSMELT

LEPTOCOTTUS ARMATUS 123456799 [
OACIFIC STAGHORN SCULPIN

OLIGOCOTTUS SNYNERT 1234567989 ]
FLUFFY SCULPIN

ONCORHYNCHUS GNRBUSCHA 1234656789 Q
PINK SALMON /ZJUVENILF

ONCORHYYNCHUS KETA 123456789 U]
CHUM SALMON /JUVENILE

UNCORHYNCHUS NERKA 1236456789 1)
SNCKEYE SALMAN /JUVENTLE

PERCA FLAVESCENS 2 c

YELLUW PERCH
TROPHIC LEVELS (9) TNVERTERRATE ESATER

AIRDS
ACTITIS MACULARIA * 123456789 U
SPOTTEN SANNPIPER
ACTITIS MACULARIA * 1234567489 v

SPOTTED SANDPIPER

* INTERTIDAL

STATUS
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COMMUNITY COMPOSITION ESTUARY INNET S'IBTIDAL HABITAT: SAND FLAT

SCIENTIFIC NAME RANGE  AB!UNDANCE STATUS SCIENTIFIC NAME RANGE  ABUNDANCE STATUS
COMMON NAME CIMMIN NANE
TROPHIC LEVELS (Q) ynpnown TROPHTC LFVFLT (O) UNKNOWN
INVEITEBRATES FISHES

AGLAJA OTOMEDEA 123456789 A - PYOLTS ORNATA 123456789 c -
SLue SADNLEBANLK GUNNEL
CANCER GRACILIS 79 c -

TRUE CRABRS

CANCER OREGAINENSTS 270 (4 -

TRUE CRABS

DIASTYLIS 20 v -

CUMACEAN
DORVILLEA GRACILIS 79 ] -

POLYCHAETE WORM
EOHAUSTORIUS ESTUARIIS 20 A -

AMPHIPOD

ETEONE LONGA 2Q c -

POLYCHAETE WOeM
GLYCERA TENUIS 70 ] -

POLYCHAETE WORM
HAUS TORTUS 70 c -

AMPHIPODS
METEROMASTUS FILIFORMIS 270 c -

LUGWORNS
LEPTOCUMA 20 c -

CUMACEAN
LOPHOPANIPEYS BELLUS 79 ¢ -

TRUE CRABS
NASSARIUS PRNPINGUS 20 Q -

SNAIL
NOTHRIA IRIDESCENS 79 1} -

POLYCHAETE WORM
OPHELIA LIMACINA 70 c -

POLYCHAETE WORM

POLINICES DRACONIS 20 Q -

SNATIL
PONTOGENIA INERMIS 123456789 Q -

AMPHIPIDS
PSEUDNPOLYDORA KEMPI 270 4 -

SPIONID WORM
SACCOCIRRUS S°, 70 u -

POLYCHAETE WORM
TELMESSUS CHEIRAGONUS 70 [V} -

CRAB
TYPOSYLLIS PULCHRA 79 A -

POLYCHAETE WOM

SCNLOPITOS ARMIGER 29 Q -

POLYCHAETt WORM
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2.1.1 Subtidal
Estuarine Zone
D Eelgrass

Habitat Description

Bays and estuaries with moderate currents and where
surge is not extreme. Mean lower low water to 20-30
feet (6 to 9 m) deep. Substrate sandy to fine mud.
Eelgrass provides primary production, shelter, temper-
ature regulation, and sediment consolidation in
subtidal estuarine systems.

Food Web

Productivity dominated by the eelgrass (Zostera spp.)
However, macrophytic algae occurring on scattered
rocks or shells, epiphytic algae on the leaves and
phytoplankton also contribute. Principal food web is

] detrital with minor grazing components.

EELGRASS

Characteristic Flora

Eelgrass (Zostera spp.) is dominant. Ulva (a green
alga) is common zn the eelgrass meadows. A variety of
epiphytic algae (including Smithora, a red,andPetalonia*
a brown) and diatoms are found on the leaves of Zostera.

Characteristic Fauna
Infauna: nereid worms, clams (Macoma, Clinocardium,
Tresus), nematodes, and burrowing anemones.

On the leaves: Isopods, amphipods, hydroids, bryozoa,
harpacticoids, herring eggs, snails, sessile jellyfish,
limpet, protozoa, ciliates, nudibranchs.

Among the leaves: amphipods, jellyfish, harpacticoid
copepods, fish (herring, young salmonids, striped sea
perch, pipefish, blennies).

On the substrate: flatfish (soles and flounders), (in
substrate: deposit feeders), crabs (Dungeness, red rock,
hermit), moon snail.

Waterfowl: Canada qeese, black brant, scaups, widgeon,

™




z-a1°1°2

Ieyrqey

CUMMUNTTY COMPOSITION ESTUARY IINE:

STTENTIFIC NAME RANGF
COMMIN NAME

TROPHIC LEVEL: (1) °RNDUCER
NON=VASCULAR PLANTS

ALIJINGTA MINTMA 1236456789
GREEN ALGAE

ENTERNMNOPHA INTESTINALTS 123454789
LINK CONFETTI

ENTZQNMORPHA TUAULOSA 123456789
GREFN ALGAF

SMITHIRA NATADUM 123456789
RED FRINGE

ULVA FENFSTATA 123456779
GREEN ALGAS

JLVA LACTUCA 1236456789
SEA LETTUCE

JLVA LJ8ATA 1236456789
JLVaA

ULVA TAENTATA 123456733

GREEN ALGAE

TRAPHIC LFVELS (1) ORNNDUCER
VASCULAR PLANTS

I0STFRA MARINA 1236456729
FELGRA5S

ZASTERA NOLTIT 20
EFLARASS

TROPHIC LFVEL: (?2) HERARTIVORF
QIROS

ANAS ACUTA 123456782
OINTAIL

ANAS AMEOIZANA 1236456789
AMZQICAN WINGSON

ANAS CLYOFATA 123456799
NJQRTHFRN SHOVELFR

ANAS PENFLNPE 1234567689
EURINPFAN WI)SEON

ANSER AL@IFQNNS 123656733
dHITS-FRNNTEN GNOSE

AYTYYA VALISTNERTA 123456733
CANVASRACK

3RANTA 3FRNICLA 123456739
A0ANT

AQRANTA CANADENSIS 123454799
CANADA GQONSE

CHEN CAcRULESCENS 123456789
SNIW 6IISE

FULICA AMERICANA 123456789

AMIRTCAN CNHOT

SUBTIDAL
ARUNDANCE

STATUS

o o o o o

HARITAT: EELGRASS

SCIENTIFIC NAME RANGE

COMMON NAME
TRIPHIC LEVFLE (3) CARNIVORE
FISHFS

ARTEDINS FENESTRALIS 123456789
PADDED SCULPIN

CITHARICHTHYS STIGHAEUS 123456789
SPECKLEN SANDDAR

INCIRHYNCHUS TSHAWYTSCHA 123456789
CHINJIK SALMON /JUVENILE

PARNPHRYS VETULUS 1236456739
ENGLISH SOLE

PSETTICHTHYS MELANOSTICTUS 1234546749
SAND SOLE

SALMO CLARKI 123456789
CUTTHROAT TROUT

SALVELINUS MaLMA 1236456789
NOLLY VARDEN

TRNPYTC LFVELT (3) CARNIVORE
8IRDS
AUTNRINES STRTATUS 1236456793

GREEN HFRON

TRNOPHIC LFVELT (4) DETRITIVORE

INVFRTERRATES
ANPARQTHRIS GRACZILIS 270
BRISTLE WORMS
CNRJPHTIUM SREVIS 123456739
AMPHIPND
CORNPHIIM SALMONIS 12346%67
AVPHIPID
COROP{TUM STTIM“PSONI 20
AMPHTPID
IDNTFA FEWKEST 270
PILL AUARS
IDNTEA QUFESCENS 2Q
1<1°730
IDNTEA WISNESENSKIIL 279
°ILL AUGS
“ACIMA BALTHICZA 123456799
CLAM
MACOMA INCONSPICUA 123456799
CLawm
MACIMA NASUTA 123456789
BENT=NOSED CLAM™
NRCHESTIA TIASKIANA 123456799
3EACH HNPPER OR SAND FLEA
PISTA °ACIFICA 79

POLYCHAETE WwORY
TRICHOTNPTIXA VERTICALIS CALIFN 123456789
WATER R)ATHAN

KEY TO SYMBOLS 1.1.1 A-2

ABUNDANCE

o O o

STATUS

@ o o o
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COMMUNTITY CIMPOSTITION ESTUARY

SCTSNTIFIC NAME QANGE ARUNDANCE

COMMNN NAMg

TRNOPHIC LEVELS (5) OMNIVORE
FTSHES

SLEVELANDIA NS 123456799
ARROW GNAY

TROPHIC LFVEL: (5) OMNIVARE

9TRNS

AYTHYA AFFINIS 123456789
LESSER SCAUP

AYTHYA “MARILA 123456739
GREATER SCaAUP

TRIPHTC LFVELSL (4) OARASITE

TNVERTEARATES
CLAYSIDIUM VANTOUVFRENSE 270
coeeedn
TROPHIC LEVFLt (7) FILTER FFEDER
TNVERTERRATES

AEDZS DQRSALIS 1236456799
MISUUT TN

ALCYNNIDIUM n
BRYNZIANS

ANISN3AMMARYS COINFERVICOLUS 123456739
AMPHI®TD

CLINCIAQDTUM NUTTALLTT 123456783
IASKET COCKLE NR HEART CNILLF

TRAYOTIMYA FALIFORNTZA 1236456799
SOFT=-SHFLL CLAM

EPHYDIIDAE NITIPHILA 122456739
SHOQEFLY

[OMONZA 77
3RYII0ANS

TELLINA 90ODFSTA 123454799
TELLEN

TELLINA NUCULNDTOES 123456799
TELLEN

TRESUS CaPax 1236456783
GAOEP CLAM OR EMPIRE CLAY

TRESUS NUTTALLII 123454799

SOUTHERN GAPER

ZONE: SUATIDAL

STATUS

D

HABITAT: EELGRASS

SCIENTIFIC NAME
COMMON NANME

RANGE

ARUNDANCE STATUS

TROPHIC LEVELT (9) INVERTEBRATE EATER

INVERTEARATES

BEM3IDION TNDISTINCTUM
GRNUND BEETLE

CEREARATHULUS CALIFORNIENSIS
RIBBON WORMS

CRANGON ALSA

WHITE SHRTIuP

CRANGIN FRANTCISCORUM
=NULL~-

CRANGIN NIGRICAUDA
BLACK=TALILEN SHRIm™P
HERMISSENDA CRASSTICORNIS
NUDIARANCH

NENMYSIS MERCEDIS
MYSID SHRIMP

NEREIS 3RANDTI
NERETID WNRM

SALDA BUENOT
SALDIDAFR

SALDULA PALUSTRIS
SHIREBUG

123456789
270

2Q
123456789
1236456789
1234556799
320

27Q

45

123456789

c
U]
c
c
[
c

A

o Cc o

TOPHIC LEVFL: (9) INVERTEQRATE EATER

FISHES

AMMIDYTES HEXAPTERUS
PACIFIC SAND LANCE
ATHERINNPS AFFINIS
TUPSuELT
CLUPEA HARENGUS PaALLASI
PACIFIC HERRING
CYMATOGASTFQ AGGREGATA
SHINER PERCH
ENGRAUL TS MORDAX
NDITHERN ANCHOVY
GASTE®NSTEUS ACULEATUS
THREESPINE STICKLEBACK
YYPIMESUS PRETIOSUS
SURFSMELT
LEPTOCITTUS A@MATUS
PACIFIZ STAGHOION SCULPIN
UNCNRHYNCHUS GORBUSCHA
PINK SALMNN /JUVENTLF
ONCIRAYNCZHUS K=TA
CHUM SALMON /ZJUVENTLE
ANCRHYNCHUS NERKA
SOCKEYF SALMON /JUVENTLE
SYNGNATHUS 3RTSENLINEATUS
3AY PIPEFISH

12364567989
123456789
123456789
1236456799
123456799
123456799
123456749
123456789
123456789
123456799
123456799

123456799

» ©€ <© o
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COMMUNITY COMPOSITION ESTUARY IONE: SUSTIDAL HARTITAT: EELGRASS

SCIENTIFIC NAME RANGE  AB'INDANCE STATUS SCIENTIFIC NAME QANGE  ABUNDANCE
COMMON NAME COMMIN NAMF
TROPYIC LEVELS (9) INVERTERRATE EATER TROPHIC LEVELT (Q)
BIRDS INVERTEQRATES
CHARADRTUS SEMIPALMATUS * 123456739 c - SI3RATULUS CIRRATUS 270 e
SEMIPALMATED PLOVER LUGWNRMS
CIRRIFORMIA SPIRARRANCHIA 79 Q
» LUSWORMS
T’ "{ﬁv§§¥§k;‘§gz SCOLOPOINS ARMIGER 20 v
POLYCHAETE WORM
AMPTITHOE VALIDA 789 A -
AMPHIPND TRNOPHIC LFEVELST (92) UNKNOWN
CAPITELLA 20 A - FISHES
LUGWORMS
CAPITELLA CAPITATA 270 ¢ - PHOLIS 0RNATA 123456789 c
LUGWOR NS SADDLEBACK GINNEL
CAPITELLA OVINCOLA 79 "y -
LUGWORMS
CAPRELLA 20 A -
AMPHIPNN
EOMAUSTIRIUS 20 A -
AMPHIPOD
GLYCTNDE ARMIGERA 270 ¢ -
POLYCHAETE WORM
4APLOSCOLOPUS ELONGATA 270 u -
POLYCHAETE WORM
LACUNA 123456789 u - * INTERTIDAL
CHINK SHELL
LFPTOCHELIA SAVIGNYT 20 A -
CRUSTACEAN
LOXORHYNCHUS CRISPATUS 70 ] -
TRUE CQABS
NAINERIS DENDRITICA 70 c -
POLYCHAETE WORM
NERINE CIRRATULUS 70 c -
POLYCYAETE WORM
PANCOLUS CALIFORNIENSIS 20 A -
CRUSTACEAN
PHOTIS BREUIPES 22 A -
AMPHIPND
PHOTIS CALIFORNICA 799 c -
AMPHIPQDS
PONTHAROINIA OBTUSTDENS 789 c -
AMOHIPODS
SCHLEROPLAX GRANULATA 70 c -
CRAB
SYNIDOTEA RITTERI 70 v -
PILL BUGS

STATUS
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2.1.1 Subtidal
Estuarine Zone
E Rocky Substrate

ROCKY SUBSTRATE

Habitat Description

Rock outcroppings and gravel/shingle substrates occur
In some estuaries, predominantly in the subtidal zone
but also extending into the intertidal zone. Floral
and faunal assemblages resembling those of the
protected outer coast (kelp beds and headlands and
rocky islands) are present. Vertical zonation of
organisms Is noticeable and tidepools with diverse
plant and animal life are found.

Food Web

Food webs based both on production by attached
macroalgae and by the phytoplankton of the water
column occur. Detrital input from eelgrass and
mprsh habitats Is also significant.

Characteristic Flora

Attached macroalgae are dominant. Lower level algae
include bull kelp (Nereocxstis) and sugar wrack
(Laminaria). Sandstone flats have covering of Ulva
and Enteromorpha. Rockweed (Fucus) and Pelvetiopsis
spp. occur on the exposed (intertidal) portions of the
rock surfaces.

Characteristic Fauna

Sponges, hydroids, sea anemones, nudibranchs, shore
crabs, hermit crabs, tubeworms, piddocks, 1impets,
mussels, blennies, sculpins, and rockfishes are
among the inhabitants of the habitat.
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p—
Skeletonema (
costatum Piddocks
Chaetoceros sp. \ Mussels
Trceinadice: Barnacles

Coscinodiscus sp.
Thalassliosira sp.

Sponges

Zooplankton:
Acartia
clausii
Pseudocalanus Sp |
Zoea
Nauplii

Littorira
,// Limpets

Ling cod

| Enteromorpha sp. Black
Fucus sp Blennies rockfish
Egregia Padded Greenling
Nereocystis sculpin

Buffalo
sculpin

Internal

\\ Detritus

——

External
Detritus

Amphipods

Polychaetes

—— | e

FOOD WEB-ROCKY SUBSTRATE

— —— —— ——
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COMMUNITY CIMNPOSITION ESTUARY

SCIENTIFIC NAME
COMMON NAME

I0NEs

RANGE

TROPHIC LEVEL: (1) PRODUCER
NON=-VASCULAR PLANTS

ALARIA
HONEY WARE
BRYQPSTS CORTICULANS
SEA FERN
CALLOPHYLLIS FLABELLULATA
RED ALGAE
CODIUM FRAGILE
SEA STAGHORN
COILODESME CALIFORNTCA
STICK BAG
CRYPTOPLEURA RUPRECHTTIANA
RUCHE
CRYPTISIPHONIA WONDII
RED ALGAE
CUMAGLOIA ANDERSONII
RED ALGAE
CYSTOSETRA OSMUNDACEA
W00DY CHAIN BLADDER
DELESSENA DECIPIENS
BARON DELESSERT
DESMARESTIA HERRACEA
BROWN ALGAE
JESMARESTIA VIRIODIS
BRIWN ALGAE
ECTQCARPUS CONFFRVOIDES
BROWN ALGAE
ECTNCARPUS GRANULOSUS
BROWN ALGAE
ECTOCARPUS OVIGFR
BROWN ALGAE
EGREGIA MENZIESII
FEATHER 80A
ENTEROMORPHA INTESTINALIS
LINK CONFETTI
ENTEROMORPHA LINZA
GREEN STRING LETTUCE
FUCUS EVANESCENS
BROWN ALGAE
FUCUS EVANESCENS
BROWN ALGAE
FUCUS FURCATUS
ROCK WEED POPPING WRACK
GELIDIUM PULCHRUM
RED ALGAE
GIGARTINA AGARDHII
GRAPESTONE
CIGARTINA BINGHAMIAE
GRAPES TONE
GIGARTINA CALIFNRNICA
GRAPESTONE
GIGARTINA CORYMBIFERA
GRAPESTONE

7

123456789
123456789
1234567R9
123456789
123456739
123456789
123456799
1234656789
123456789
123456789
123456789
123456789
123456789
1234656789
123456739
123456789
123456789
123456789
123456799
123456789
123456789
1234%6789
123456789
123456799

123456739

susTIOAL

ABUNNANCE

o o o

al

o o o o

HABITAT: QOCKY SURSTRATE

SCIENTIFIC NAME
COMMON NAME

TRNPHIC LEVEL:

RANGE

(1) PRNNUCER

NON=-VASC!LAR PLANTS

GYYNNGONGRUS LINEARIS
RED ALGAE
4ALNSACCION GLANDTFORME
SEA SAC
YAPLOGLOIA ANDFRSONIT
ARIWN ALGAE
HYMENENA FLASELLIGERA
REN ALGAF
IQRIDAEA CORNATA
TRIDESTENT SEAWEED
LAMINAQIA SACCHARINA
SUGAR WRACX
LEATHESTA DIFFORMIS
ARNWN ALGAE
MELANOPHYCUS INTESTTINALIS
RED ALGA
MEMARANNPTERA DIMORIHA
RED ALGAE
MIZR07LADIA B8JREALIS
COURSE SEA LACE
NEPEOCEPTTIS LEUTKEANA
BULL WHIP XFLP
NJONTHALIA FLOCNOSSA
S4YARP TOOTY B8RUSH
PELVETINPSIS LIMITATA
3ROWN ALGAE
PETALONIA FASCIA
ARJWN ALGAE
POLYNEURA LATISSIMA
CRISSCROSS NETWORK
POLYSIPHANTA CALIFORNICA
REN ALGAE
37LYSIPHINTA HENDRYI]
RE) ALGAE
PQOPHYRA NERENCYSTIS
RED ALGAE
PORPHYRA NECIDENTALIS
Qe) ALGAF
P JRPHYIA PERFNRATA
REQ LAVER
PRINNTTIS LvyALLII
LYALLIS SEAWES)D
PTILOTA FILICTINA
RED WING
RHUDOCHORTON ROTHIT
RED ALGAE
SCYTOSIPHON LOMENTARIA
WHIP TURE
SORANTHERA HLVOTDEA
3RIWN ALRAE
SPONGUMORPHA AQCTA
GREEN ROPE

KEY TO SYMBOLS 1.1.1 A-2

123456799
123456789
1236455799
123456789
123456789
123656789
123656799
123656732
123456789
123656789
123456799
1234567489
123456739
123456739
1234556789
123656799
1234656739
1236456739
1236496733
123456739
123456739
123456799
123456789
123456739
123456789

123456783

ARUNDANCF

O o O o o o0

nl
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COMMUNITY COMPOSTTINN ESTUARY

SCTENTIFTIC NAME RANGE
COMMON NAME
TROPHTIC LEVFL: (1) PRNDUCER
NON=VASCULAR PLANTS

SPONGNMORPHA CNALITA 123456799
GREEN ALGAE

SOINGIMNRPHA MERTENSII 123456789
GREEN ROPE

SOONGOMNRPHA SOINFSCENS 123456799
GREEN ROPE

TRENTEPOHLIA ODNRATA 1216456789
GREEN ALGAF

ULNTHRIX FLNCCA 123456789
GREEN ALGAF

YLVA FENESTRATA 123456739
GRZEN ALGAE

ULVA LJIBATA 122456789
ULva

YLVA TAENIATA 123456799
GREEN ALGAES

URQOSPORA WORMSKIOLDII 123456789
GREEN ALGAE

TROOHIC LEVEL: (2) HER3ITVNRE
INVERTESRATES

AMPHISSA 79

SNATL

COLLISELLA Q

LIvPET

COLLISFLLA DIGITALIS 123456789
LIMPET

CNOLLISELLA PELTA 123456729
LIMPET

0I1INNRA ASPERA 123656799
KEYHOLE LTMPETY

CATHARINA TUNTCATA 123456739
3LACK CHTITON

LITTORINA 123426789
PERTAINKLF

LITTORINA SCHUTULATA 123456799
PERITWINKLE

LUMIRINFRIS SOFCIES 123456739
OJLYCHAFTFE WNRM

MOPALIA CILIATA 123456799
CHITANS

NOTNACYEA 1234557393
LIVPETS

NNTIACMFA FENESTRATA 123456739
LIMPET

NOTOATMES PERSONA 123456799
LIMPETY

NNTOACMEA SCUTUM 123456789
LIMPET

ZONEt SUBTIOAL
ABUNDANCE

o O o

(2]

HARITAT: ROCKY SURSTRATE

SCIENTIFIC NAME RANGE
COMMIN NAVvE

TRIPHIC LEVEL: (3) CARNIVORE

INVERTERRATES

ACANTHNDNRIS CILUMRINA 789
NUDIBRANCH

AEOLIOIA PAPILLOSA 123456739
NUDTBRANSH

ANISOD0RIS NJARILIS 123456799
SEA LEMON

ARCHIDNRIS MONTEREYENSIS 1236456789
NUDIBRANCH

DIROINA ALBOLINEATA 1236456783
NUDIBRANCH

EVASTERIAS TROSCHELIT 123456789
STAR FISH TR SEA STARS

NUCELLA LAMELLOSA 123456789
WRINKLED PURPLE SNAIL

PISASTER RAREVISPINUS 123456789
STAR FISH JR SEA STARS

PISASTER GIGANTEUS 789

STAR FISH NR SCcA STARS

PISASTER OCHROCEODUS 123456789
OCHRE STAR

PYCNOPNDIA YHELTANTHOIDES 123456799

SUNFLOWER STAR
TROPHTIC LEVEL: (3) CARNTIVORE

FISHES
ANARRAICYTHYS JCELLATUS 123456733
WOLF=-EFL
ARTEDIUS FENESTRALIS 122656789
PAJIDED SCULPIN
HEXAGRAWMOS NECAGRAMMUS 123456749
KELP GREENLING
ONCOR4YNCHUS KETA 123456789
CHUM SALMON
J°HT0JIN ELINGATUS 1236567%9
LINGCOD
PAROPYRYS VETULUS 123456789
ENGLISH SOLE
PLATICHTHYS STELLATUS 12346456789
STARRY FLO'INDER
SCORPAFNICHTHYS MARMNRATUS 123456789
CABFZON
SERASTES CAURINUS 123656789
CO%PER® RNCKFISH
SEBASTES MELANNPS 123456789
ALACK ROCKFISH
SEBASTES PAUCISPINIS 123456789
BOCACT 10
SOUALUS ACANTHIAS 123456789

SPINY DOGFISH

ABUNDANCE

© O O O O 0o N0 OO c

c c o o

o

c Cc 0o o o o

STATUS

@ @ ® o & [ I B s B 1] ]
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COMMUNITY CIMPOSITION ESTUARY

SCIENTIFIC NAME QANGE
CIMMON NAME

TROPHIC LEVELS (3) CARNIVORE

3IRDS

CALIORTS PTTLNCNEMIS * 123456799
RNCK SANNPIPER

HAFMATOPUS 3ACHMANT * 123456789
3LACK OYSTFRCATCHER

HISTRIINICUS 4ISTRIONICUS 123656789
HARLEQUTN NUCK

LARUS GLAUCESCENS 123456789
GLAUCAUS-WINGED GULL

LARUS NCCIDSNTALITS 123656789
JESTERN GULL

MELANITTA DEGLANDI 1236456789
WHITE=-WINGED SCOTER

MELANITTA NIGRA 123456789
3LACK SCOTER

MELANTTTA PERSPICTLLATA 123456789
SURF SCOTER

MERGUS MERGANSER 123456799
COMMAN MERSANSER

MERGUS SERRATNR 123456789
RFD=-AREASTEN MFRGANSER

OHALACROCNRAX AURITUS 123456789
DOURLE-CRESTED CORMORANT

P4ALAZINCORAX PELAGICUS 123456739
PELASIC CORMNRANT

PHALACROCOQAX PENTCILLATUS 123456789

ARANDT TS CIRMORANT
TROPHIC LEVEL: (3) CARNIVNPF
MAMMAL S
PHOZA VITOLINA 123456783
HARANR SEAL

TRIOPHIC LEVEL?! (&) DETRITIVORE
INVERTF3QATES

AMPYITRITE INBUSTA 7Q
PILYCHAETE WNRM

ANSTIGRAMMARYS CONFERIVICOLYS 2Q
PILL AUGS

CTRILANA HARFIRODI 7
PTLL RUSGS

EUDISTYLTIA VANCNUVERT 7Q
OJLYCHAFTE WNAM

IDOTEA FEWKESI 279
PILL 8UGS

INOTEA SCHMTITTI 7
PILL RUGS

IDNTEA WISNESENSKTI 27Q
oILL RUGS

POLYCIRRUS SP, 7Q
POLYCHAETE WORM

SABELLARIA CEMENTARIUM 79

SASEL! ID WARM

IONE: SUBTTDAL
ABUNDANCE

O O o0 o0 0O C 0o o o0

STATUS

IvaiILYILng »

HARTITAT: ROCKXY SUASTRATE

SCIENTIFIC NAME RANGE
COMMIN NAME

TROPHIC LEVEL: (4) DETRITIVORE

INVERTEBRATES
SABELLARIA GRACILIS 7Q
SABELLID WORM
THELEPUS CRLSPUS 70
POLYCHAETE wORM
TIGRIOPUS CALIFORNICUS 7Q
cnPePON

TROPHIC LEVELs (5) NDMNIVORE
INVERTERQATES

MOPALTA MUSCOSA
CHITON

TROPHIC LEVELS (5) OMNIVORE
FISHES

ANJPLARCHUS PURPURESCENS
HIGH CONCKSCNu8

TROPHIC LEVEL: (%) NMNIVORE

BIRDS
ZNRVUS BRACHYRHYNCHOS * 123456739
COvMON CROW
CORVUS CORAX * 123456789

COMMON RAVEN

TROPHTC LEVELS (6) PARASITE
FISHES

LAMPETRA AYRESI
RIVER LAMPREY

123456789

123456783

123456789

ABUNDANCE STATUS

TROPHIC LEVEL: (7) FILTER FEEDER

TNVERTEBRQATES

ADULA CALIFORNIENSIS 123456789
CLAM

ADULA FALCATA 789
CLAM

AXOZIELITA NRIGINALIS 70
SPINRES

SALANUS GLANDULA 29
BARNACLF

BNCCARIIA PROBOSCIDEA 70
POLYCHAFTE wooM

SLUNNA 1L
SPINGES

CONNPEUM 70
BQYOZNANS

HALICLONA 70
SPONGES

4IATELLA 70
NESTLING CLAM

LEPAS 2Q

BARNACLE

Q -
[ -
Q -
Q -
Q -
¢ -
i) -
Q -
v -
[V} -
Q -
¢ -
A -
Q -
Q -
Q -
u -
[ -
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COMMUNITY COMPOSITION ESTUARY

SCIENTIFIC NAME
COMMIN NAME

70NE: SUBTIDAL

RANGE

TROPHIC LEVEL: (7) FILTER FEEDER

INVERTEBRATES

MEMBRANIPORA TUBERCULATA
BRYOZOANS
MYTILUS CALIFORNIANUS
CALIFORNIA MUSSEL
MYTILUS EOULILS
BAY MUSSEL
OPHLITASPONGIA PENNATA
SPINGES
PENITELLA PENITA
BORING CLAY
PETRICOLA CARDITOIDES
SIVALVE
PSEUDOPOTAMILLA OCCELATA
PILYCHAETE WOR™
SCHIZOBRANCHIA INSIGNIS
POLYCHAETE wWORM
SERPULA VERMICULARIS
POLYCHAETE WORM

70
123456789
123456789
7Q
123456789
123456789
70
70

79

TROPHIC LFVELS (%) SCAVENGER

INVERTERRATES

HEMIGRAPSUS NUDUS
PURPLE SHORE CRAR
PACHYCHELES RUDIS
PORCELAIN CRAS
PACHYGRAPSUS CRASSIPES
LINED SHORE CRAB
PAGURISTES TURGIDUS
HEQMIT CRAB
PAGURUS HEMPHILLII
HERMIT CRAR
PETROLISTHES CINCTIPES
PORCELAIN CRAS
PETROLISTHES ERIOMERUS
POIRCELAIN CRAB

TROPHIC LEVEL? (9) INVERTEBRATE EATER

INVERTEBRATFES

AMPHIPORUS
RIQBON WORMS
ANTHOPLEURA ARTEMISIA
SEA ANEMONES
ANTYOPLEURA ELEGANTISSIMA
SEA ANEMONES
ANTHOPLEURA XANTHOGRAMMICA
SEA ANEMONES
CALLIOPIELLA PRATTI
AMPHIPQD
CANCER ANTENNARIUS
ROCK CRAB

279
70
79
70
70
70

70

123456789
79

70

70

789

123456739

AB'UUNDANCE

o o o c 0O o

o o o o o

YAAITAT: ROCKY SURSTRATE

SCIENTIFIC NAMF
COMMON NAME

TROPHIC LEVEL: (9) INVERTEBRATE EATER

INVERTEBRATES

CORDYLNPHORA LACUSTRIS
HYDRQIDS
GARVEIA ANNUALTA
HYORIINS
HALTPLANELLA LUCTAE
SEA ANEYNNES
HALOSYDNA RREVISETOSA
POLYNDID wiRuS
HYALE FREQUENS
AMPHIPONS
YYALE PLUMULOSA
AMPHIPQD
METRIDIU%
SEA ANEMANES
MICRURA PARADALIS
RIRJON WORMS
NNTNPLANA
=NULL~-
STYLOCHUS
=NULL-
TETRASTEMMA NIGRIFRONS
RIRGIN WORMS
TUBULARIA
HYDRJTIDS
TUBULANUS PILYMORPHUS
RIBBIN WORMS
THRIULANUS SEXLINEATUS
RI3BON WORMS

TROPHIC LEVEL:
FISHES

APJIDICHTHYS FLAVIDUS
PENPOINT GUNNEL
AULORHYNTHUS FLAVINUS
TUBESNAUT

SLINDIITTUS GLOATCEPS
MOSSHEAD SCUL®IN
CLUPEN HARFNGNS PALLASI
PACIFIC HFRRING

CYMATOGASTER AGGREGATA
SHINER PFRCH

ENGRAULIS MIRDAX
NIRTHERN ANCHOVY

GASTEROSTEUS ACULEATUS
THREESPINE STICKLERACK

HYPOMESUS PRETINSUS
SURFSMELT

OLIGNCITTUS MACHLOSUS
TIDEPONL SCULPIN

OLISOCOTTUS SNYDERI
FLUFFY SCUL®IN

RANGE

7Q

7Q

M

7
56789
789
77

79

70

7

79
123456789
&

70

122656789
123456733
1236456799
123456799
123456733
123456783
123456709
173656739
123456789

123656783

ABUNDANCE

el

o o

(3) INVFRTEBRATF EATER

STATUS
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COMMUNITY COMPOSTTION ESTUARY

SCIENTIFIC NAME
COMMNN NAME

TROPHIC LEVEL? (9) INVERTEBRATE EATER

R IRDS

ACTITIS MACULARTA *
SPOTTED SANDPIPER
ACTITIS MACULARIA *
SPOTTED SANDPIPER
APHRIZA VIRGATA *
SURFBIRD
ARENARIA INTEQORES *
RUDDY TURNSTONE
ARENARIA MELANOCEPHALA *
BLACK TURNSTONE
CALIDRIS ALPINA *
DUNLIN

Z0ONE: SUBTIDAL

RANGE

123456789
123456789
123456799
123456739
123456769
123456789

TROPHIC LEVEL: (Q) yNKNOWN

INVERTEBRATES

AMPITHOE SIMULANS
AMPHIPOD

CANCER GI880SULUS
ROCK CRABS

EULALTA QUADRIOCULATA
POLYCHAETE WORM

EUMIDA SANGUINEA
POLYCHAETE WORM

GENETYLLIS CASTANEA
POLYCHAETE WORM

HYPJEULALIA BILINEATA
POLYCHAETE WORM
IDEQTEA SCHITTI

PILL RAUGS

MIMULUS FOLIATUS

TRUE CRABRS

NASSARIUS PROPINGUS
SNATL

NEOSPHAEROMA OREGONENSIS
PILL BUGS

NEREIS MEDIATOR
NEREID wWNRM

NEREIS PELAGICA
NEREID WORM

NEREIS VEXILLOSA
NEREID WORM

NOTNPHYLLUM IMBRICATUM
=NULL~-

PACHYCHELES PURESCENS
PORCELATN CRAB
PLATYNERETS AGASSIZI
NEREID wWORM

POLINTCES DRACONIS
SNAIL

POLYDORA ARMATA
SPIONID WORM

123456739
70
7Q
79
70
79
70
79
2Q
7
79
70
270
79
70
79
2Q
70

ABUNDANCE STATUS

cC € € € < c

» C C P O O

o

YABITAT: QNCKY SUASTRATE

SCIENTIFIC NAME
COMMON NAME

RANGF

TROPHIC LEVEL: (Q) UNKNOWN

INVERTEBRATES

PUGETTTA GRACILIS

KELP CRAB
PUGFTTTA PRINUCTA

KELP rRAB

SCYRA ACUTIERONS

CRAR
SYLLIS ELONGATA
POLYCHAETE WNRY
TRYPANOSYLLIS ADAMANTFUS
POLYCYAETE WORY

TROPHIC LEVEL:
FISHES

HEXAGRAMMNS LAGOCEPHALYS
ROCK GREENLING

* INTERTIDAL

19
19
7
279
7Q

(Q) UNKNOWN

1236456789

A9'JNDANCE

STaTUS

)



Habitat
2.1.1E-8
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2.1.2 Intertidal — -
Estuarine Zone — N T o
A Pllings l J T t
\J 0:

Is;bitat Description

arves, pilings and docks may be intertidal or subtidal
artificial structures which modify both the pelagic and
benthic habitats in estuaries or offshore. Pilings and
docks provide substrate for attachment, shade and pro-
tection for a myriad of flora and fauna. These struc-
tures modify benthic habitats through changes In
current patterns and subseouent man-induced litter

and pollutants.

Food Web

Typically the components of the food web are a mix
between phytoplankton based conmunities and those
benthic communities associated with macrophytes and
epiphytes. The benthic communities surrounding the
bottoms of the pilings are slightly different in that
t:ere Is a significant detrital input from the pilings
above.

PILINGS
LINOO

Characteristic Flora
The macroglgae Enteromorpha, Ulva, Fucus, and
Dasyopsis plumosa are most common.

Characteristic Fauna

Mytilus edulis (mussel), barnacles (Balanus sp.)
tunicates, hydroids, anemones, ectoprocts, nudibranchs,
polychaetes, amphipods and other small crustaceans,
starfish (Pisaster ochraceus), pile perch (Cymato-
gaster), and crabs (Pachycheles rudis and Cancer

magister).




T-v iz
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COMMUNLTY CIMPOSITION ESTUARY TONE?

SCIENTIFIC NAME RANGE
COMMIN NAME

TROPHIC LFVFL: (1) PRODUCER
NON=VASCULAR PLANTS

ANTITHAMNION GLANDULIFERUM 123656739
RED ALGAE

ANTITHAMNION TENUISSTMyY™ 123656793
RED ALGAE

BRYIPSTS HYPNOIDES 123456789
GRFEN ALGAE

CERAMIUM GARDERT 123456739
POTTERY SEAWEED

ECTNCARPUS CONFERVOIODES 123456799
ARTWN ALGAS

ENTERNMN2PHA CRINITA 1236456739
GREEN ALGAE

ENTEPOMDRPHA LINZA 123456789
GREEN STRING LETTUCF

FUZ')S EVANESCENS 1234%6739
AR JWN ALGAE

FUC'YS FURCATUS 123456799
QNCK WEEN POPPING WRACK

LICMOPHNRA AR3REVIATA 79
DIATOMS

PLATYTHAMNTIN PECTINATUM 123456789
RED ALGAE

PLATYTHAMNIIN REVERSU™ 123456739
RED ALGAE

PLOCAMIUM PACIFICUM 123456799
RED ALGAE

POLYSTPHONTA CALIFOINICA 1236456783
RED ALGAE

POLYSTPHONTA PACIFICA 1236456789
POLLY PACIFIC

RHTZOCLONIUM RIPARIUM 123456789
CREEN ALGAE

UR0SPIRA PFNICILLIFORMIS 123456789

GREFN ALGAE
TROOHIC LEVELSE (2) HEPBIVNRF

INVERTERRATES

COVLISELLA OVAZITALIS 12346456733
LIMPET

COLLISFLLA °ELTA 123456789
LIMPET

LIMNORTA 70
GRTBALE

LITTORINA 1234567817
PERTALINXLE

LITTOQINA SCUTULATA 1236456799
OERIWINKLE

NATIATMEA PERSONA 123645K7R9
LIvPET

INTERTIDAL

ARUNDANCE

o 0o o6 o0 0o o o

o (2] o

HASITAT: PILINGS

SCIENTIFIC NAME RANGF
COMMON NAME

TROPHIC LEVELY (3) CARNIVORE

FISHES

OPHIOION ELNANGATUS 123456789
LINGCOD

PALLASINA BARBATA 1234%6789
TUSENNSE PIACHER

SCORPAENTCHTHYS MARMORATUS 123456789
CaREZON

SEBASTES CAURINUS 1236456799
COPPER ROCKFISH

SEBASTFS MELANOPS 123456789
ALACK RNCKFISH

SERASTES PAUCISOINIS 123456789
RgCACCIO

TROOHIC LEVELY (3) CARNIVORE
3TRDS

SUCEPHALA CLANSULA 123456799
COMMON GOLDENEYE

MELANITTA DEGLANDI 127456799
WHITE-WINGED SCOTER

MELANITTA NIGRA 123456739
ILACK SCOTER

MFLANITTA PERSPICILLATA 123456789

SURF SCOTER

TRNPYIC LEVELS (&) DETRITIVORE

INVERTERRQATES
EUDTSTYLTIA VANCOUVERI 79
POLYCHAETE WORM
LIGIA PALLASII 123456789
ROCK LOUSE
TROPHIC LEVEL: (5) OMNIVORE
AIRDS
STURNUS VULGARIS 123456789
STARLING
TROPHIC LEVFLS (6) PARASITE
FISHES
LAMPETRA AYRESI 123456799

QIVER LAMOREY

KEY TO SYMBOLS 1.1.1 A-2

ABUNDANCE STATUS

c O 0o o o <

[2 TN =S BN =4

o o o o

6
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COMMUNITY COMPOSITION ESTUARY IONF: INTERTIDAL HABITATs PILINGS

SCIENTIFIC NAME RANGE ABUNDANCE STATUS SCIENTIFIC NAME RAN GE ABUNDANCE STATUS
COMMON NAME CIMMON NAME
TRNPHIC LEVELS (7) FILTER FEEOER TROPHIC LEVELS (9) INVERTEBRATE EATEQ
INVERTEBRATFS FISHES
BALANUS GLANDULA 20 [ - CLINOCOTTUS GLORTCEPS 123454789 ] -
RAQNACLE 90SSHEAD SCULPIN
AANKIA SETACFA 123456789 c - CLUPEA HARENGUS PALLASI 123456789 c c
SHIPWORM PACIFIC HERRING
LEPAS 2Q [ - CYMATOGASTER AGGREGATA 123456789 A -
3AINACLE SHINER PERCH
MYTILUS EDULIS 123456799 A - EMBIOTOCA LATERALIS 123456789 Q G
BAY MUSSEL STRIPED SEAPERCH
SCHIZNRRANCHIA INSIGNIS 7n c - ENGRAULIS MORDAX 123456789 A (4
POLYCHAETE WORM NORTHERN ANCHOVY
SERPULA VERMTCULARIS 79 c - GASTEROSTEUS ACULEATUS 123456789 A -
POLYCHAETE wWORM THREESPINE STICKLEBACK
LEPTOCOTTUS ARMATUS 123456789 A -
TROPHIC LEVEL: () SCAVENGER PACIFIC STAGHORN SCULPIN
INVEQTERRATES LUMPENUS SAGITTA 123456789 c -
SNAKE PRICKLEBACK
ANISCLABRIS MARITIvA 25789 1] 1 RHACOCHILUS vacca 123456789 A [
EARWIG PILE PERCH
TRIOHIC LEVEL: (I) INVEI/TEQPATF EATER TROPUIC LEVEL?Y (9) INVERTEBRATE EATER
INVERTERPATES RIRDS
AGLADPHENTA 123456733 4 - PRNGNE SURIS 23456789 V] R
4YOROIOS PURPLE MARTIN
EMPLECTNNEMA GRACILE 70 Q -
RI3IBAN WORMS TROPHIC LEVEL? (Q) UNKNOWN
METRINDT UM 7Q A - INVERTESRATES
SFA ANEMNNES
J3ELIA LONGISSIMS 7Q c - AMPITHOE LACERTNSA 123456789 Q -
HYDRQIDS AYPHIPQOD
SYNCNRYNE EXTMTA 70 [ - POLINICES ORACONIS 2Q Q -
HYDROINS SNAIL
TURULARTA MARINA 70 [ - PORCELLIN SCABER 7Q c -
HYQRQIODS PTLL BUGS
TEREDOD NAVALIS 123456789 c c
SHIPWORM



2.1.2 A- 4 Habitat
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2.1.2 Intertidal
Estuarine Zone
B Mud Flat

MUD_FLAT

Habitat Description

Nearly identical to subtidal mud flat except for
exposure during low tide, when predators such as
shorebirds feed on the Infauna (which are the same
as subtidal flat).

Food Web

Primary production dominated by phytoplankton.
Detrital food webs and filter feeding are character-
istic, with predation by birds common at low tldes.

Characteristic Flora

Diatoms dominate the phytoplankton and are present
with green and blue green algae on the flats.

Characteristic Fauna
Zooplankton: copepods dominate, with mysids sometimes
abundant.

Fish (high tide): starry flounder, staghorn sculpin,
and shiner perch (Cymatogaster spp.) are most common.

Invertebrates: soft-shell clam (Mxé arenaria), bent-
nosed clam (Macoma nasuta), and polychaete worms
dominate the benthos.

Birds: western grebe, scoter, cormorants, and great
blue heron when tide is In; shorebirds such as western
sandpiper, sanderling, yellowlegs, dunlin, dowitchers,
curlews, etc., when tide is out and flat is exposed.
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COMMUNITY COMPOSTITION ESTUARY

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVEL1Y (1) PRONUCER
NON=VASCULAR PLANTS

BLIDINGIA MINIMA 123456739
GREEN ALGAE

CHAETOMORPHA CANNABINNA 1234567%9
GREEN ALGAE

CLADNPHORA 123456789
GREEN ALGAE

DESMARESTIA MUNDA 123456789
WIDE BR'.NCH CNLOR CHANGER

ENTFROMORPHA CLATHRATA 123455789
GREEN ALGAE

ENTEROMORPHA INTESTINALIS 123456789
LINK CONFETTI

ENTEROMORPHA LINZA 123456739
GREEN STRING LETTUCE

ENTEROMORPHA SALINA 123456789
GREEN ALGAE

ENTEROMORPHA TUBULOSA 123456799
GREEN ALGAE

FUCUS 123456729
BROWN ALGAE

MICROCOLEUS 1236456789
BLUE GREEN ALGAE

OSCILLATORIA 123456789
BLUE GREEN ALGAE

RHTZOCLONTUM LUBRICU™ 123456799
GREEN ALGAE

SPIRULINA 123456799
BLUE GREEN ALGAE

ULVA EXPANSA 123456799
GREEN ALGAE

ULVA FENESTRATA 123456789
GREEN ALGAE

ULVA LACTUCA 123456739
SEA LETTUCE

ULVA LOBATA 123456799
uLva

ULVA TAENIATA 123456739
GREEN ALGAE

VAUCHERTA 79
DIATOMS

TROPHIC LEVEL: (1) PRODUCER
VASCULAR PLANTS

SCIRPUS MARITIMUS 1234567
SEACOAST BULRUSH
TRIGLOCHIN MARITIMUM 123456799

SEASIDE ARROWGRASS

IONE: INTERTIDAL

AB'NDANCE

2 2 o T o TR « BN o )

c < » C© C

»

4AQ[TAT: MUD FLAT

SCTENTIFIC NAME RANGE
COMMON NAME

TRAPHIC LEVELS (2) HERRIVOPE

3[RDS

ANAS ACUTA 123456739
OINTAIL

ANAS AMERICANA 123456739
AMEQICAN WIDGEON

ANAS CLYPEATA 1236456739
NIRTHERN SHOVELER

ANAS CRECCA 123456787
GREEN=WINGED TEAL

ANAS PENELOPS 123456793
ENRDPFAN WIDGENN

ANSER ALBIFRONS 123456789
WHITE=FPNNTED GOOSE

CHEN CAEULESCENS 123456799
SNOW GONSE

Z0LUMBA FASCTATA 123456789
3AND=TAILE) PIGFON

FULICA AMERTCANA 123456739
AMERICAN CONT

NLOR COLUMBTANUS 123456787

dHISTLING SWaN

TRIPHIC LEVEL: (3) CARNIVNRE

INVERTCEQRATES
OJLINTICES LEWISIT 123456789
MOJN SNATL
TROPHTC LEVFLET (3) CARNIVNRE
FISHES
CITHARTCHTHYS STIGMAEUS 123456739

SPECKLED SANDNAR

TROPHIC LEVELS (3) CAPNIVORE

31IRDS

ARDEA YERODTIAS 123456789
GREAT BLUE HERON

BUTIRIDES STRIATUS 123456789
GIEEN HFRON

LARUS ARGENTATUS 123456789
HEQRING GULL

LARJS CALIFIRNICUS 1234567393
CALIFNRNIA GULL

LARQUS CANUS 123456789
MEW SULL

LARUS DELAWARENSIS 123456799

QING-RILLED SULL

KEY TO SYMBOLS 1.1.1 A-2

ABUNNANCE

(2]

c c

STATUS

[ I N 2 B 1 ]

6



ey |qey

€-8 2°1°7

COMMUNITY COMPOSTITION FSTUARY TONE:

SCIENTIFIC NAME RANGE
COMMON NAME

TROPHIC LEVEL: (3) CARNIVORE

BIRDS

LARUS GLAUCESCENS 123456799
GLAUCOUS-WINGED GULL

LARUS OCCTDENTALIS 1234%6739
WESTERN GULL

LARUS PHILADELPHIA 123456789
BONAPARTE®S GULL

LARUS THAYERI 123456799
THAYER?TS GULL

TRINGA FLAVIPES 123456739

LESSER YELLOWLEGS
TROPHIC LEVELY (3) FARNIVNRE
MAMMALS

PHOCA VITOLINA 123456789
HARBOR SEAL

TROPHIC LEVELS (4) DETRITIVARE

INVERTEARATES
ABARENICOLA CLAPARENIT VAGABUN 7
LUGWOR™S
ABARENICOLA PACIFICA 79
LUGWORMS
AMAGE AURICULA 7

QRISTLE WORMS
ANSTOGRAMMARUS CONFERVICOLUS 20
PILL BUGS

CALLIANASSA CALIFORNTENSIS 123456789
GHIST SHRIMP

CALLIANASSA GIGAS 2Q

GHIST SHRIwP

CNROPHIYM BREVIS 1236456799
AMPHIPND

CORJPHIUM SALMONIS 1234567
AMPHIPOD

CNROPHIUM SPINICORNF 123456789
AMPHIPNN

COROPHIUM STIMPSOUNI 20
AMPHIPON

MACOMA BALTHICA 123456789
CLaM

MAC JMA INCONSPICUA 123456789
CLAM

MACOMA INQUINATA 123456799
CLAM

MACOMA NASUTA 1234656799
SENT=-NNSED CLAM

OWENIA FUSIFORMIS 70
PULYCHAETE WORM

PELNSCNLEX GABRIELLF 20
TUBIFICIDS

TARPHIOTA GENICULATA 123456789

ROVE BEETLE

INTFRTIDAL

ABUNOANCE

o

HASITAT: MUD FLAT

SCTENTIFIC NAME RANGE
CUMMON NAME

TROPHTIC LEVFL: (5) NMNfvner
INVERTEQRATES

NASSARIUS J8SNLETUS 1236456793
JASKET SHELL

TANPHTIC LEVEL: (5) NMNIVPRE

sf{ens

AYTHYA AFFINIS 1236567293
LESSER SCAUP

AYTHYA “MARILA 123456789
GOEATER SCAU®

CORVUS R2ACHYRHYNCHIS 123456733
COMMON CROW

CIRVUS CNRAX 1234567893

COMMON RAVEN

TRIPHIC LEVFLS: (5) NMNIVNRE

MAMMALS
PRNCYIN LOTOR 1234567R9
RACCJON
TROPHIC LEVEL: (6) PARASITE
INVERITEBRATES
ALEDCHARA SyLCTCNLLYS 123456739
RNVF REETLE
CARCINNNFMERTFS EPTALTI ké)
Q[38NN WORYS
CLAUSINTIUM VAN OQUVERENSF ?70
CaPe°eNN
MALACORDFLLA GRNSSA 1236956799
RIB8IN WORYS
PINNIXA FARA 7
PEA CRAB
OINNIXA LITTORALIS 70
PEA ZRUR
PINNIXA DCCIDENTALIS 7Q
OFA CRaAB
PLINNIXA SCHMITTI 79
OgA CRAS
PINNTXA TUBICOHLA 7
PEA CRAQ
TROPHIC LEVEL: (7) FILTER FEEDER
INVERTEBRATES
ANISNSAMMARYYS CONFERVICOLUS 123456799
AMPHIPIN
ANISOGAMMARYS PUGETTENSIS 1234%6722
AMPHIPID
ANWERGANKTA GRACILIS 79
3RYQZNANS
CLINNCARNIUM NUTTALLIT 123456789

BASCKET COCKLE UR HEART CNTKLF

AQUNNANCE

U
c
U]

Yy

al

[}

STATUS

(2]

G
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COMMUNITY CIMPISITION SSTUARY ZONEs INTEOTIDAL HABITAT: MUD FLAT

SCTYENTIFIC NAME RANGE ABUNDANCE STATUS SCIENTIFIC NAME RANGE ARUNNANCE STATUS
ZIMMON NAME COMMON NAME
TROPHIC LEVEL: (7) FILTER FEEDER TROPHIC LEVEL: (9) INVERTEBRATE EATER
INVERTEARATES INVERTEBRATES
CASSOSTREA GIGAS 123656799 A c LINEUS RUBER 70 v -
PACIFIC OR JAPANESE NYSTER RI3BIN WORYS
LYONSTA ZALTFORNICA 123456789 1] - MICRURA ALASKENSTS 7 Q -
FALTFOANTA PAPFRSHELL RI3AON WORMYS
YA ARENARTA 123456739 A 6 NEMATOSTELLA VECTENSIS 70 c -
SIFT=SHELL CLAM SEA ANEMONES
oHNAQNAPSIS VIRIDIS 70 c - NEQMYSTS MERCEDIS 320 A -
3_YNZNANS MYSID SHRIYP
PROTOTHACA TENFRRIMA 123456789 c - NEPHTYS FAECA 270 ] -
BIVALVE NERETD 4N@M
TADES JAPONICA 20 Q - NEPHTYS CAECOIDES 70 A -
-NUJLL=- NEJEID WORM
TELLINA MNDESTA 123456799 A - NEREIS B8PANDTY 270 A -
TELLEN NERET) WwORM
TELLINA NUCULNIDES 123456789 A - PARANEMERTES PFREGRINA 79 ¢ -
TELLEN RIBBNN WNRMS
TRESUS CAPAX 123456789 A G SALDULA PALUSTRIS 123456789 Q 1
AAPER CLAM NR FMPIIS CLAM SHNRE ‘UG
TRESUS NITTALLIT 123456739 A 6 THINOBIUS FRIZZELLI 12 Q 1
STUTHFRN GADER ROVE BEFTLE
UPOGE3LA PUGETTENSIS 123456799 A - TUBULANUS PILYMNRPHUS 79 (4 -
BLUE MUD SHRIMP RIBBIN WORMS
FRIPHIC LEVFLT (8) SCAVENGER raovu;gaggvsta (9) INVERTEBRATE EATE®
TNVERTERRATES
:RPR [ -
oAG!RIS HIRSHYTIUSCULUS 709 ¢ - ‘:ﬁ;;:l:ugzg;gzeis 123456789 )
HEQIMIT CRA3J ARENARTIA MELANOCEPHALA 123456789 [}) -
TRAP4IC LEVEL: (9) TNVERTESRATE FATE? JLACK TUGNSTANE
TNVERTERQATES ACTITIS MACULARIA 123456789 v -
SPOTTEN SANDPIPER
ALLNRCHESTES ANGUSTUS 278930 "y - CALIDRIS ALSA 123456739 1] -
AMOUWTIPQD SANDERLING
JLEDIYS MINSTRATUS 1236456739 Q - CALIDRTS AL2INA 123456780 A -
’NVE AEETLE . DUNLIN
2APINNMA MUTAQILIS 70 ] - CALIDRTS RAIRDIT 123456789 R -
T894 4NRMS BATRDTS SANDPIPER
CFREBATULUS TALIFORNIENSTS 279 v - CALIDRIS CANUTUS 123456789 v -
R133AN WNQvS QEDKNNT
SRANEIN ALAA &) £ - CALIORIS MAURI 123456799 A -
WHLTE SHRTYP WESTERN SANDPTPER
CRANGIN FRANCTSCORUM 123456799 C - CALIDRIS MINUTILLA 123456789 c -
=NULL- LEAST SANDPIPFR
CRANGIN NIGRICAUNA 123456739 [ - CATIPTRNPHORUS SEMTPALMATUS 456789 [V} -
RLACK=TATLEN SHRIMP WILLET
SLYZEIA AMCQTFANA 123456783 A - C4ARADRTUS VACTIFEOUS 123456789 c -
PILYCHAETE WNRM KILLDEER
HALIPLANELLA LEUCOLENA 7Q o - LIMNODROMUS GRISEUS 123456789 ¢ -
SEA ANEMONES SHORT=3ILLED DOWTTCHER
HARMOTHOE IMSRICATA 279 v - LIMNODROMUS SCOLNPACEUS 123456789 c -
PALYNDID wIRMS LONG=BILLED DNWITCHER
HCSSOEQANNE COMPLANATA 270 4 -

POLYNOIN WIAINS



Ie3|qeq

S-82°1°C

CNMMUNITY COMPISITION ESTUARY INNE?

SCTENTIFIC NAME RANGE
CIMMON NAME

TROPHIC LEVFL: (9) INVERTEBRATE FATER

INTERTIDAL

ASUNDANCE

RIRDS

LIMNSa FEDOA 123456739 u
MARBLED GODWIT

LNRIPES LOBATUS 123656789 U
NORTHERN PHALAROPE

NUMENTUS AMERQICANUS 12346789 U
LONG=-3ILLED CURLEW

NUMENTUS PHAFQOPUS 123456799 u
W IM3REL

PLUVTALIS NDIMINICA 123456789 u
AMERIZAN GOLNEN PLOVER

PLUVIALIS <SJUATAROLA 123456789 4
ALACK=-BELLIED PLOVER

TRINGA MELANOLE'ICA 123456739 c
GREATER YELLJIWLEGS

TRAPHIC LEVELS (Q) UNKNOWN
INVFRTFBRATFS

AGLAJA DIOMEDEA 123456789 A
SLUG

AMPHICTFETS MUCRMANATA 20 u
JRISTLF wWNaMs

AMPITHOE VALIDA 789 A
AMOHTP )N

CAPITELLA CAPITATA 270 A
LUSWNRMS

ETFAINE LIGHTI 7Q A
POLYCHAETE WORM

ETEONE LONGA 29 A
SOLYCHAFTE WIRM

SLYZERA ZAPITATA 7Q u
OQLYCHAETE WNRM

GSLYZERA RNBISTA 79 A
OJLY