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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.

$ lidell , 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 /OBS -79 /11 through 79/15 .

Habitat iii



TABLE OF CONTENTS

CHAPTER AND SECTION PAGE

PREFACE iii

TABLE OF CONTENTS iv.

VLIST OF FIGURES

LIST OF TABLES

LIST OF CONTRIBUTORS

vi

vii

INTRODUCTION AND USERS ' GUIDE ix

i Introduction and Objectives of the Study
ix

ii The Study Area ix

iii Approach to the Study and Organization of Documents

iv Access to Characterization Information A Brief Users ' Guide xii

Numbering of the Description and Model Pages

x
i

v XV

PART 1 . CLASSIFICATION AND MODELING

1-1

1-1

1-1

1-1

1-1

1-2

1.0 Chapter One ECOSYSTEM CLASSIFICATION

1.1 Approaches to Classification

1.1.1 Terrestrial Classification

1.1.2 Aquatic Environments

1.1.3 Zones of Human Activity

1.1.4 The Present System

1.2 Zone and Habitat Selection

1.2.1 A Heirarchial System

1.2.2 Classifying the influences of Man

1.2.3 Human Activity Zones

1.2.4 Man's Activities in Other Zones

1.3 Zone and Habitat Description

1.4 Comparison with Other Classification Systems

1-2

1-2

1-2

1-2

1-4

1-4

1-4

2-1

2-1

2-1

2-1

2-1

2.0 Chapter Two MODELING WITHIN THE ENVIRONMENT

2.1 Heirarchy of Zones , Habitats , and Models

2.1.1 Geographical Setting

2.1.2 Biological Zones , Habitats , Succession , and Cycles

2.1.3 Zone and Habitat Specific Models

2.1.4 Heirarchial Arrangement

2.2 Model Formats

2.2.1 Pictures and Symbols

2.2.2 Community Composition

2.3 Habitat Models Matrix

2-2

2-2

2-2

2-2

2-2

iv Habitat



CHAPTER AND SECTION
PAGE

PART 2 . ZONE AND HABITAT DESCRIPTIONS
includes pages

1.1.1-1 through

4.2.5E - 1

behind the

division page

Notes for Part 2

The contents of Part 2 are given in Table 2-1 , the Habitat

Models Matrix , pages 2-6 through 2-9 of Part 1 .

PART 3 . REFERENCE DATA

GLOSSARY OF SYMBOLS
GS - 1

GLOSSARY OF TERMS
GT- 1

LIST OF MEASUREMENT ABBREVIATIONS AND SYMBOLS
MA - 1

ENGLISH-METRIC MEASUREMENT UNIT CONVERSIONS
MC - 1

LIST OF REFERENCES
R- 1

LIST OF FIGURES

FIGURE NUMBER
PAGE

INTRODUCTION

1

X

Х

2

Location of the Study Area and its Divisions

General Divisions of a Coastal Watershed

Organization of the Ecological Characterization

of the Pacific Northwest Coastal Region

xi

3
xiii

PART 1 . CLASSIFICATION AND MODELING

1-3

2-3

1-1 The Distribution of Inland Biological Zones in the Region

2-1 Hierarchy of Zones , Habitats , and Models

2-2 Habitat Model , Pictorial Diagram

2-3 Habitat Model, Symbolic Diagram

2-4

2-5

The List of Figures for Part 2 is incorporated into Table 2-1 ,

the Habitat Models Matrix , pages 2-6 through 2-9 in Part 1 .

Habitat



The following people provided technical /editorial assistance . FWS indicates

Fish and Wildlife Service and BLM stands for Bureau of Land Management , both

of the U.S. Department of the Interior .

Bunce , Elaine : FWS

Byrne , John : FWS

Hedgepeth , Joel : Consultant

Jamison , Dave : State of Washington , Department of Ecology

Jensen , William : Consultant

Johnston , James : FWS

Keene, Don : BLM

Kline , Gary : FWS

Kroger , Richard : FWS

Watson , Jay : FWS

Willet , Charlotte : Consultant

Yoshinaka , Marvin : FWS

Young , Martha : FWS

Barbara Carney and Daisy Singleton , FWS , provided clerical assistance in

preparing the camera -ready document .

viii
Habita

t



INTRODUCTION AND USERS ' GUIDE

Sections Page

i Introduction and Objectives of the Study ...

i i The Study Area ..

iii Approach to the Study and Organization of Documents .

Access to Characterization Information A Brief

Users ' Guide......

Numbering of the Description and Model Pages .

*
*
*
iv

xii

V

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 .

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

illustrations , and descriptive models .

2 .

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 11 , it is H.1. Pacific Northwest plus H.2. Columbia

River 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 ) .

i
x

Habitat
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FIGURE 1 . LOCATION OF THE STUDY AREA AND ITS DIVISIONS . Note that " 'Unit

# 10 " • the continental shelf - is not a Hatershed 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 .

Х
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ACTIVITY
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ESTUARY
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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 .

Habitat xi



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 2.0 4.0 HUMAN ACTIVITY ZONESINLAND

ZONES

COASTAL

ZONES

4.1 Inland

2.1 Estuaries

3.0 OCEANIC SHELF

ZONES

3.1 Pelagic Oceanic

Zones

3.1.1 Euphotic

Pelagic

Zone

4.1.1 Rural and Hamlet

Zone

1.1 Alpine

Highlands

1.1.1 Arctic

Alpine Zone

1.1.2 True Fir

Zone

2.1.1 Subtidal

Estuarine

Zone
4.1.2 Village and

Suburban Zone

2.1.2 Intertidal

Estuarine

Zone

3.1.2 Disphotic

Pelagic

Zone

3.2 Benthic Oceanic

Zones

4.1.3 Light Urban Zone

4.1.4 Dense Urban Zone

4.1.5 Buffer and

Connector Zone

1.2 Slopes and

Lowlands

2.1.3 Above Tide

Estuarine

Wetland Zone1.2.1 Western

Hemlock

Zone

4.2 Coastal

2.2 Beaches and

Dunes

3.2.1 Non - vegetated

Benthic Zone

3.2.2 Vegetated

Benthic Zone

4.2.1 Rural and Hamlet

Zone1.2.2 Redwood

Zone 2.2.1 Beach Surf

Zone
4.2.2 Village and

Suburban Zone1.2.3 Mixed

Evergreen

Zone

2.2.2 Above Tide

Beach and

Dune Zone

1.2.4 Sitka

Spruce

Zone

4.2.3 Light Urban Zone

4.2.4 Dense Urban Zone

4.2.5 Buffer and

Connector Zone
2.3 Headlands and

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 . 1 ) . 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 .

volumes 2 , 3 , and 4 - the Characterization Atlas - can be approached generally ( in sequence ) .for

an overall treatment of the Pacific Northwest Coastal Region , or selectively by subject following

the common outline .

xii
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VOLUME ONE

CONCEPTUAL MODEL

(General Ecosystem Modeling)

VOLUME TWO

CHARACTERIZATION ATLAS -

REGIONAL SYNOPSIS

(Pacific Northwest Coastal

Region Overview)

CA

VOLUME THREE

CHARACTERIZATION ATLAS -

ZONE & HABITAT

DESCRIPTIONS

( Models and Descriptions)

VOLUME FOUR

bio River

CHARACTERIZATION ATLAS

WATERSHED UNIT

DESCRIPTIONS

(Site Specific Data

for 9 Units)

VOLUME FIVE

DATA SOURCE APPENDIX

(Data Topus and Printouts)

FIGURE 3. ORGANIZATION OF THE ECOLOGICAL CHARACTERIZATION OF THE PACIFIC

NORTHWEST 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 4 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 :

- as

( 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.

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.)
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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 ( D ) . 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 .

9

(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 approaches , 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 numbeiring 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 I 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 1 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 Old 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 .
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ECOLOGICAL CHARACTERIZATION

OF THE

PACIFIC NORTHWEST COASTAL REGION

VOLUME THREE

CHARACTERIZATION ATLAS

ZONE AND HABITAT DESCRIPTIONS

Part Ono

CLASSIFICATION AND MODELING

Chapters Pages

1. Ecosystem Classification .... 1-1 to 1-29

2 . Modeling within the Environment . 2-1 to 2-9



Chapter One
-

ECOSYSTEM CLASSIFICATION

Sections Page

1.1 APPROACHES TO CLASSIFICATION .....

1.1.1 Terrestrial Classification ...

1.1.2 Aquatic Environments ...

1.1.3 Zones of Human Activity .

1.1.4 The Present System ...

1-1

1-1

.1-1

1-1

1-2

1.2 ZONE AND HABITAT SELECTION ..

1.2.1 A Hierarchial System ...

1.2.2 Classifying the influences of Man .

1.2.3 Human Activity Zones .....

1.2.4 Man's Activities in Other Zones .

1-2

1-2

1-2

1-2

1-4

1.3 ZONE AND HABITAT DESCRIPTION .... 1-4

1.4 COMPARISON WITH OTHER CLASSIFICATION SYSTEMS ... 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 ) . Ian McHarg ( 1969 ) advocates " Design with Nature " and treats the interaction of man

and nature from the standpoint of achieving a balance with the envi ronment. 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 System . The classification 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 . xii) which are fur

ther broken down into their component habitats (e.g. , Lacustrine , Riparian , Old 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 . 11 ) , 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 super imposed 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 .

inese latter are grouped under Buffers and Connectors and include parks , greenbelts , and trans

portation and utility corridors . No other ecologicalclassification system incorporates this
range of zones and these diverse human - influenced habitats .

1-2
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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 , 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 .

1-4
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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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1.1./ ARCTIC ALPINEZONE

GENERAL

COMMENT

TheArcticAlpineZoneisrestrictedtothehighpeaksoftheOlympicMountains.Because

productivityislow,thezoneisespeciallysensitivetodisturbancesandtherateofre

vegetationisextremelylow.WithinthestudyareathiszoneisunderU.S.Departmentof

InteriorjurisdictioninOlympicNationalPark.

TOPOGRAPHY

AND

SOILS

Elevationrangesfromtimberlineupward,beginningapproximatelyat1,460meters(5000ft).

Youthfulsubstrate(withshallow,rockysoil),activemasswasting(landslides,rockfall,

avalanches),andactiveweatheringarecharacteristic.Slopesandaspectsarehighly

variable.

Long,coldwinters(8-9months),shortgrowingseasonandbriefsummers,

strong,sun-andrain-shadoweffects,diurnalwindpatterns.

CLIMATE

Heavyprecipitationpeakingduringwintermonthswithmuchofitassnow;rapiddischarge

peakingatsnowmelt;retentioninformofglaciersandsnowfieldsischaracteristic.

HYDROLOGY

HABITATTYPES

1.1.1B

Palustrine

1.1.1A

Lacustrine

1.1.1C

Riverine

1.1.1D

Tundra/Alpina

1.1.1F

IceFields/

Glaciers

1.1.1E

Rocklands

1
-
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TABLE1-1.

5

COMPARISONOFTHISZONEANDHABITATCLASSIFICATIONWITHOTHERCLASSIFICATIONSYSTEMS.

Merriam

1894

Munz&

Keck

1959

Franklin&

Dyrness

1973

A.0.0.E.

1975F

Cheatham&

Haller

1976

Cowardin

etal.

1977

Hall

1977

1.0 INLANDZONES

1.1 AlpineHighlands -
-

i
i

-
-

1.1.1 ArcticAlpine

Zone

Arctic

Alpine

Timberline

&Alpine

Region
Alpine

Mountains Alpine -
-

TX

ALacustrine -
-

Freshwater

Marsh&

Shore

!

Freshwater

Marshes Lacustrine WL

BPalustrine -
-

-
-

Freshwater

Marsh&

Shore

Freshwater

Marshes Palustrine
MT

CRiverine -
-

-
-

Freshwater

Marsh&

Shore

Mountain

Streams Riverine WR

DTundra/Alpine -
-

Alpine

Meadow

Wet

Meadow TX,MS,is

Alpine

Fall

FieldsE Rocklands -
- -
-

Alpine

Meadow

Alpine

Border&

Rockfields

AlpineSnow

&Ice

Habitats

-
- NA,NR,NRA

F IceFields/

Glaciers -
-

-
-

-
-

-
- NI

H
a
b
i
t
a
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1.1.2 TRUEFIRZONE

GENERAL

COMMENT

WithinthestudyareathezoneisrestrictedtotheslopesoftheOlympicMountainsandis

largelyintheNationalPark.Itisacool,coniferous,sub-alpineforestandcorresponds

tothemountainhemlockandsilverfirzonesasdefinedbyFranklin&Dyrness(1973)and

theCanadianandHudsonianZonesasdescribedbyArmyCorpsofEngineers(1975F).

O

TOPOGRAPHY

AND

SOILS

Elevationrangesfrom600to1700meters(1968to5576feet).Topographygenerallysteepand

youthful.Soilsonsteepslopestendtobeshallow,overlyingvolcanicandsedimentary

bedrock.Soilsinvalleysandmoremoderateslopesaredeepandwellformed.Dominantsoils

areSpodosols,i.e.,Cryorthods(PodzolsandGreyPodzols),andHaplorthods(BrownPodzolic

Soils).
►

CLIMATE

Thezoneiswetandcoolwithannualprecipitationaveraging260cm(102inches).Rain

shadows,aspect,sunshadows,anddiurnalwindpatternsproducestrongmicroclimaticeffects.

Averageannualtemperaturerangesfrom3.4to5.6°c(38to42°F),dependinglargelyonele

vationandshadoweffects.AverageJanuarytemperaturesrangefrom-3.7°Cto-1.7°C(25to

29°F).AverageJulytemperaturesrangefrom12to15°C(54to59°F).Summersareshortand

cool;wintersarelongandcold.

HYDROLOGY

Thezoneischaracterizedbyheavyprecipitationandsnowfall.Precipitationrangesfrom160

to280cm(25to43inches)including400-1400cm(157to551inches)ofsnow.Asnowpackof

1to7.5meters(3to25feet)(dependentonelevationandshadoweffects)istypical.Snow

covercanbeexpectedforaslongas6monthsintheupperelevations.Retentionismoderate

andrunoffisrapid,peakingduringthespringmelt.

HABITATTYPES
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1.1AlpineHighlands

(continued)
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1.2.7 WESTERNHEMLOCKZONE

GENERAL

COMMENT

Highlyproductiveandextensivelowlandconiferforest.Currentlylargelyinsecondgrowthdueto

extensiveloggingandwindthrow.Muchofthehighlyproductivecommercialforestlandsofthestudy

areaoccurinthiszone.ThezonecorrespondstotheWesternHemlockZoneofFranklinandDyrness

(1973),andtheHumidTransitionZoneasdescribedbytheArmyCorpsofEngineers(1975F).

TOPOGRAPHY

AND

SOILS

Elevationrangesfrom150to600meters(492to1968feet)intheOlympicsandfromnearsealevelto

600meters(1968feet)intheCoastalRange.Topographyisvariablebutusuallynotprecipitous.

Typicalarelowermountainslopes,foothillsandplains,withmanybogs.Soilsaremoderatelydeep

todeepwithmediumacidityandhighorganiccontent(FranklinandDyrness,1973).Dominantsoils

includeDystrochrepts(solsBurnsAcides),Haplumbrepts(WesternBrownForestSoils),andHaplohumult

(RedishBrownLateriticsoils).

CLIMATE

Thezonehasamild,wetmaritimeclimate.Averageannualtemperaturesrangefrom8°Cto10°C(46to

50°F)withsummerandwinterextremesmuted.AverageJanuarytemperaturesarenear1°C(34°F)and

averageJulytemperaturesarenear17.5°C(64°F).Snowcoverisinfrequentinthelowerelevations.

Summerdehydrationstressissignificantonoverlydrainedsoilsandsouthfacingslopes.

Thezoneischaracterizedbyheavyprecipitationvaryingfrom160to320cm(63to126inches).

Averageannualsnowfallsrangefrom0atnearsealeveltonearly200cm(79inches)athigher

elevations.However,snowcoverisusuallyofshortduration.Mostoftheprecipitationoccurs

duringthewinterwithsummerreceivingonly6-9percent.Latesummerandearlyfallflowsare

consequentlylow.

HYDROLOGY

HABITATTYPES
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1.2.2

GENERAL

COMMENTS

REDWOODZONE

Thezoneisrestrictedtothefogbelt(MunzandKeck,1959)atthesouthernextremityofthe

studyareaandistypicallyfoundinlandoftheSitkaSpruceZone.Itextendsintermittently

fromapproximatelyfifteenkilometers(ninemiles)northoftheCalifornia-Oregonbordersouthto

theSanLouisObispoCountyline.Characteristically,itextendsinlandnomorethan40to64

kilometers(25to40miles)whereitmergeswiththemixed-evergreenforestoftheinteriorupper

reachesofthecoastalwatersheds(GriffenandCritchfield,1972;MunzandKeck,1959;Cheatham

andHaller,1976).

Extendsfromsealevelto900meters(3,000feet)(CheathamandHaller,1976)withthebulkofits

distributionbeingbelow2,000feet(600meters)(GriffenandCritchfield,1972).Foundonboth

alluvialflatswithdeepwell-drainedsoilsandonvalleyslopeswithshallowwell-drainedsoils

(CheathamandHaller,1976).Thealluvialflatsaresubjecttoperiodicsiltationduetoflooding

(Ornduff,1974).Thezonetypicallyhaswest-facingslopeswithnortherlyandsoutherlyaspects

beingcommonandeast-facingslopesuncommon.

TOPOGRAPHY

0

CLIMATE

TheclimateismildandcomparabletothatoftheSitkaSpruceZone. Meanannualtemperatures

varybetween50°and60°F(10°and15°c).Seasonalfluctuationsbetweenmeanannualmaximumand

meanannualminimumaremoderate:10to15°F(5to10°C)inlowlandsand30°F15°c)inhigher

elevations.Temperaturesrarelydropbelow15°F(-10°c)orgoabove100°F(37°c)(Fowells,1965).

Frostfreeperiodrangesfromsixtoelevenmonths.Ofcriticalimportancetothedistributionof

thezonearefrequentsummerfogswhichdecreasewaterlossfromevaporationandtranspiration

duringtherelativelydrysummer.Condensationoffogontreecrownsandsubsequentfogdripadds

importantmoisturetothewaterbudget.

Alluvialstandsaresubjecttoperiodicwinterflooding,andfrequentsummerfogs(Cheathamand

Haller,1976).Annualprecipitationvariesfrombetween25to122inches(62to305cms)falling

mostlyaswinterrain.JanuaryistypicallythewettestmonthandAugustthedryest(Fowells,

1965).

HABITATTYPES

HYDROLOGY
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1.0INLANDZONES

1.2SlopeandLowland

Zones(continued)
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1.2.3

.

MIXEDEVERGREENZONE

ThezoneisfoundintheKlamathMountainrangeandtheNorthCoastrangeofCalifornia;itischar

acteristicofthewesternSiskiyouMountains.InnorthernCaliforniaitliesimmediatelyeastand

adjacenttotheRedwoodZone.Itisanareaofvegetationalandfloristicdiversitywithlarge

numbersofendemicspecies.Insomeareasitisrelativelyunproductive,butinnorthernCalifornia

thiszoneisveryproductive.Ithasscatteredareasofserpentinesoilsanditoverlaysavery

oldandcomplexgeology.Thezoneencompassesfloristicelementsofbothnorthernconiferousforest

andtheCaliforniaschlerophyllousforest/scrubandisconsidered"central"totheflorasofsur

roundingareas(Whittaker,1960).

GENERAL

COMMENTS

TOPOGRAPHY

AND

SUBSTRATE

Withinthestudyareathezoneischaracterizedbyrugged,dgeplydissectedterrainwithsteep

slopes,(FranklinandDyrness,1973).Averagegradesare30°ormoreandvalleysarenarrow.Upland

soilsarepredominantlyHaplohumults(ReddishBrownLaterites).Scatteredthroughouttheuplandsare

areasofshallowunproductivesoils,Hapludolfs(Gray-BrownPodzolicSols)orXerochrepts(Regosols),

overlyingperidotiteorserpentinerocks.Whittaker(1960)identifiesthreemajorsoiltypesbased

onparentmaterialofgabbro,periodotite,andserpentine.

Theclimateisrelativelywarmandwetduringthewinterandhotanddryduringsummer.Meanmonthly

temperaturesduringthehottestmonthoftheyearrangefrom140-22°C(57to72°F).Durin
gthe

coldestmonthoftheyeartemperaturesrangefrom0°-7°C(32to46°F).Mean
annualtemperatureis

around11°C(52°F)(Whittaker,1960).Hot,drysummersmakesthiszonepronetofrequentfires.CLIMATE

Annualprecipitationvariesfrom60to170cm(24to67inches)withgenerallylessthan15%ofpre

cipitationfallingduringsummer.Withinthestudyarea,precipitationincreaseswithdistancefrom

coastandelevation.Snowfallismoderaterangingfrom3to80cm(2to31inches)anddoesnot

remainforextendedperiodsoftime.FlowsgenerallypeakduringDecemberwithminimumflowsoccur

ringinSeptember.Streampatternsarewelldeveloped,withlakesandwetlandsuncommon.
HYDROGRAPHY

HABITATTYPES
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1.0INLANDZONES

1.2SlopeandLowland

Zones(continued)
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12.4

GENERAL

COMMENTS

.

TOPOGRAPHY

AND

SOILS

SITKASPRUCEZONE

SitkaSpruceoccursalonganarrowcoastalstripthatstretchesfromtheKenaiPeninsula,Alaska,to

CapeMendencino,California,atthesouthernboundaryofthestudyarea(Harrisetal.,1974;Frank

lin&Dyrness,1973;Griffen&Critchfield,1972).Typicallythezoneisonlyafewkilometerswide

butextendsinlandinrivervalleysandwhereextensivecoastalplainsoccur.Itiscomparableto

thecoastalsubzoneoftheHumidTransitionalLifeZoneorwhatsomecalltheCoastalTemperateRain

Forest(Harrisetal.,1974).Thezoneisveryproductivewithsubstantialcommercialtimberlands.

Thezoneisrestrictedtocoastallowlandsandisgenerallyfoundbelow150meters(492feet),al

thoughitmayextendto600meters(1968feet)wheremountainmassesformthecoastline.Topography

isgenerallyflattorolling.Soilsaretypicallyproductive,deep,rich,andfinetextured.Char

acteristicmajorgreatsoilgroupsarehumults(BrownLateritics,ReddishBrownLateritics,andsols

BrunsAcides)andalluvials(udifluvents).Generally,surfacesoilsareacid,highinorganiccontent

andtotalnitrogenandlowinbasesaturation(FranklinandDyrness,1973).

Theclimateofthezoneismaritime.Temperatureandprecipitationaremoderatethroughouttheyear.

Averageannualtemperaturerangesfrom10.3to11.3°C(50to520F)withaverageJanuarytemperaturesbetween

4-8°C(39to46°F)andaverageJulytemperatures13to17°C(55to63°F).Windsaregenerallyfromthenorth

westduringsummerandsoutherlyduringwinter.Winterstormswithhighwindsandprecipitationoriginating

inthePacificoftenmoveintothezone.Thepredictedfrequencyofwinds55-61km/h(90to100mph)

isoneineachhundredyears(U.S.D.A.,1975A).Extendedfreezingperiodsarerare.

Precipitationrangesfromlessthan200cm(78inches)atthesouthernboundaryofthestudyareato

morethan300cm(118inches)atthemorenorthernextremities.Onlyabout5%oftheprecipitation

fallsfromJunethroughAugust(FranklinandDyrness,1973).Summerfogsandlowcloudsarefrequent

andplayanimportantrollinreducingsummermoisturestress(Ruth,1954).Snowisuncommon.Lakes,

peatbogs,andswampsarenumerous.RiverandstreamgradientsaretypicaloftheGravelandPastoral

ZonesasclassifiedbyBauer(1974A).Someareasinthesezonesarepronetoflooding.

HABITATTYPES

CLIMATE

.

HYDROLOGY
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1.0INLANDZAMES

1.2SlopeandLowland

Zones(continued)
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2./

GENERAL

COMMENTS

ESTUARYZONES

Highproductivityandwidevarietyofhabitats.Largespatialandtemporalvariationsinhydrology,

hydrography,andgeology.Thedegreeofmixingdefinesthreetypesofestuaries:stratified,well

mixed,andpartiallymixed.Mixingphenomenamaybeseasonalandaredependentuponriverrunoff,

tides,winds,shape,andtopography.Estuariesprovidefoodandshelterformanykindsoforganisms

Inaddition,theyareimportanttomenfortransportation,commerceandrecreation.

Freshwaterissuppliedeitherfrominteriororcoastalwatersheds.Seawaterisbroughtinbytides

andwinds.SeasonalityisamajorfeatureoftheestuarinehydrographyofthePacificNorthwestand

alsoaffectsthestructureoffoodwebandbiologicalcommunities.Therangeofwatertemperatureis

typicallyfrom4-20°c(40-70°F),ofsalinityfrom0to34°/00,andofthetidesfrom2-3.5m(7

11ft).Coastallagoonsareavarietyofestuarywherethemouthisclosedbylongshoredriftat

timesofseasonallylowflows.

HYDROGRAPHY o

BATHYMETRY

AND

SEDIMENTS

Depthsvaryfromveryshallow(3mor10ftthroughout)to10-16m(30-50ft)inthoseestuaries

havingchannelsandenergyholes.Sedimentsvaryfromcoarse-grainedcleansandsderivedfromthe

oceantofine-grainedsedimentsfromtheriver.Gravelbedsinriverineportionsareimportantas

spawningareasforanadromousfish.Activitiessuchaslogging,farming,andindustrializationcan

substantiallymodifynaturalconcentrationsofnutrients,dissolvedoxygen,andsedimentconditions.

.

FOODWEBS

Productioninestuariesiscomplex,consistingofmanyinterrelatedfoodwebs.Characteristically,

phytoplanktonproductionisdominantduringspringandsummer,withdetritivoresbecomingimportant

fromlatesummerthroughthewintermonths.Macrophytes(seaweedsandeelgrass)arealsoimportant

producers.Algalmatsoftenaccumulateonintertidalmudflatsduringsummer

ZONEÅHABITATTYPES

TIDALRANGE1

2.1.1A

Channel

2.1.1E

Rocky

Substrate

2.1.1B 2.1.1.C 2.1.1D

MudFlotSandFlatEelgross

2.1.1SUBTIDALESTUARINEZONE

2.1.2C 2.1.3A2.1.3B 2.1.3.C

2.1.2A 21.2BEmergent Dikod Shrub Forested

PilingsMudFlatVegetationMarsh WetlandWotland

212INTERTIDALESTUARINEZONE12.1.3ABOVETIDEESTUARINEWETLANDZONE
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-
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2.2 BEACHESANDDUNES

GENERAL

COMMENTS

Extensivebeach/dunecomplexesoccurfromtheSouthernWashingtoncoastsouthwardalongthe

OregonCoasttoCapeBlanco.Smallerbeachesandstrandcommunitiesareassociatedwithhead

landcomplexesallalongthecoast.TheBeachSurfZoneisahighenergyareawithshifting

substrateandlimitedspeciesdiversity.TheAboveTideBeachandDuneZoneareunstableand

subjecttowaterandwinderosionaswellasflooding.

TOPOGRAPHY

AND

SOILS

CLIMATE

Thereareonlysmallchangesinelevationwithinthezonebutthechangesareveryimportant

duetotidalcyclesinthebeachesandwatertablerelationshipsinthedunes.Predominant

dunesoilsincludetheWestportandNetartseries.Westportsoilsaretypicallyfoundinre

centlystabilizedslightlyweatheredsand.Theyareapoorlydevelopedsoilandareamember

ofthemixedmesicfamilyofTypicUdipsammerts(U.S.D.A.,1975A).Soilsarenutrientspoor

andbecomesalinenearthebeach(Ranwell,1972).

Marineinfluencesstronglymodifyclimaticconditions,especiallyontheimmediatecoastalstrip.

Theclimateismildwithsmallvariationsintemperature.MeantemperatureforJanuaryranges

between5to8°C(41to47°F)andbetween13to16°C(55to61°F)forJuly.Snowandheavyfreezes

areinfrequent.Wintersarewetandcoolwithoccasionalstormsgeneratingheavyprecipita

tionandstrongwinds(90-100MPHwindscanbeexpectedtooccuronceevery100years)

(U.S.D.A.,1975A).Microclimatechangesaredramaticindunes(Ranwell,1972).

Precipitationaveragesbetween200to300cm(78to118inches)withthebulkfalling

betweenNovemberandApril.Frequentsummerfogsandsubsequentfogdripcompensatefor

summerhydrationstress.Thesoilsarehighlypermeable.Rechargeofgroundwaterand

surficialwatersisdirectlyfromprecipitation.Thedeflationplainandmarshesare

subjecttoannualinundationduringwinter.Thewatertableisusuallyverycloseto

thesurfaceonthedeflationplainbutissubjecttoseasonalvariations.ifground

waterremovalisgreaterthanrecharge,saltwaterintrusionfrequentlyoccurs.

ZONE&HABITATTYPES

HYDROLOGY

2.2.2A

Forudung

2.2.2F

StabilizedDuno

2.2.2E

DunoLako2.2.1A
2.2.1B

UnprotectedProtoctod

2.21BEACHSURFZONE

2.2.2B 2.2.2C 2.2.2D

DellationPlainDunoMarshActivoDung

2.2.2ABOVETIDEBEACH&DUNEZONE
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2.0COASTALZONES

(continued)
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2.3

1
-
2
2 GENERAL

COMMENTS

HEADLANDS&ROCKYISLANDS

Headlandsaremarine/terrestrialecotonestypicalofopenrockycoasts.Theyarestressful,high

energyenvironments.Coastalislandsoccurallalongthecoastexceptinthevicinityofche

ColumbiaRivermouth.Manysupportimportantseabirdcoloniesandhaulingareasformarine

mammals.Intertidalareasaresubjecttoseverephysicalandchemicalconditions.SomeOceanic

habitats(e.g.Surfgrass)overlapwiththeRockySurfZone.

TOPOGRAPHY

AND

SOILS

Headlandsaretypicallysteepandprecipitous.Soilsaregenerallylocalinoriginandderivedfrom

basaltnorthofCapeBlancoandofsedimentarymaterialsouthoftheCape.cliffscandropdirectly

intothemarinesystemtomoderatedepths.Slumpingofcliffsisthesedimentsourceformany

localbeaches.

CLIMATE

Climateismaritimewithfluctuationsoftemperatureandprecipitationmuted.Meantemperature

rangesbetween50and8°C(41to46°F)forJanuaryandbetween140and16°C(57to61°F)forJuly.

Snowandheavyfreezesareatypical.Wintersarewetandcoolwithoccasionalstormsgenerating

heavyprecipitation,extremetidalranges,andstrongwinds.Strongwindsfrequentlybreakoff

treesandcarrysaltsprayinlandwhichstronglyinfluencesthemakeupofthehabitat.

ThethreemajorwaterinputstotheAboveTideareaarewinterprecipitation,saltspray,and

summerfogdrip.Freshwateraquatichabitatsareuncommon.Dischargeisusuallydirectlyinto

theocean.Wavesareconcentratedonheadlands,andlocalcurrentscanbesevere.HYDROLOGY

ZONE&HABITATTYPES

2.3.1A

Unprotected

2.3.1B

Protected

2.3.2A

Headlonds&RockyIslands

2.3)ROCKYSURFZONE 2.3.2ABOVETIDEROCKYSHOREZONE
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2.0COASTALZONES

(continued)
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3.0

GENERAL

COMMENTS

OCEANICZONES

Inneriticzone(nearshore,overcontinentalshelf),NortheasternPacificsurfacewaters(upper

200m)mixwithrunoffandupwellingdeeperoceanwaters.Runoffrechargesnutrientsupplyduring

winter.Springdiatombloomrapidlydepletesthissupply,butupwellingcontinuallyreplaces

limitingnutrient,chieflynitgate,sometimesalsosilicate(Anderson,G.C.,1972). Annualrate

ofproductionisover300gC/m”,morethan6timestheaverageproductivityofthewholeocean,

includingneriticzone(Curl,1970).

BATHYMETRY

AND

SEDIMENTS

Continentalshelfrelativelyflatandfeatureless.Slopessteepernearshoreandouteredgethan

inwidercentralarea.Slopessteepenandshelfnarrowsfromnorthtosouth.Recentsandslie

inshore,muddysedimentsseaward.Relictsandsexposedatplacesalongouteredge.Rockybanks

occurirregularly,oftenassociatedwithheadlands.Thicknessofsedimentsisindynamicequi

librium,accretinginsummer,erodinginwinter(Bourkeetal.,1971;Kulmetal.,1975).

CLIMATE

Smallseasonalvariationintemperaturemeansrangeonly4°C(39°F).Largedifferencesinwindand

precipiation;prevailingwinterwindsaresouthwesterly,bringingstormstothecoast;summer

windsaremostlyfromthenorthwestatspeedsusuallylowerthaninwinter.About80%ofthe

annualprecipitationoccursfromOctobertoMarch.Shorestationprecipitationdataoveresti

matesrainfallatseabyafactorof2to4(Elliottetal.,1971).Densefogs,relatedtoup

wellingofcolderwaters,occurmostfrequentlyfrommidsummertofall,averaging3to8days

permonth(oiw,1977).

Salinityofsurfacewatersvarieswidely,from20to34°/00,alteredbyrunoffandupwelling.

Runofflowerssurfacesalinityto<32.5°/00.Upwellingincreasessurfacewatersalinityto

>32.5°/00insummer.Watertemperaturevariesfromameanhighof17.7°C(64°F)toameanlowof

7.6°C(46°F),butannualmeantemperaturerangeisonly5°C(41°F),from14°C(570F)insummerto

9°C(480F)inwinter.Bothhighestandlowesttemperaturesoccurinsummerduringupwelling

(Bourkeetal.,1971).

ZONE&HABITATTYPES

AAM

HYDROGRAPHY

PES

TROIT

3.2.1A

Rocky

3.2.1B

Mud

3.2.1C

MuddySand

3.2.1D

Sand

3.2.2A

Kelp

3.2.2B

Surfgross

3.1.1A 3.1.2A

Euphotic Disphotic

3.1.1EUPHOTIC3.1.2DISPHOTIC

PELAGICZONEPELAGICZONE

3.1PELAGICOCEANICZONES

3.2.1NON-VEGETATEDBENTHICZONE 3.2.2VEGETATEDBENTHICZONE

3.2BENTHICOCEANICZONES
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4./
O

GENERAL

COMMENTS

HUMANACTIVITYZONES-INLAND

Thesezonesaremodifiedandmanagedforhumanuseandaregenerallycharacterizedbythecontinuingpresenceofman

andhisactivitiesinvaryingdegrees.Theyarepreparedandmaintainedinanartificialorhighlymodifiedstate.

Thezonesareclassifiedbytheintensityandtypeofman'sactivitiesand,thus,thedegreeofdeparturefromthe

surroundingnaturalzone.Theresultinghabitatswillcontainspeciesplannedbymansuchaslawngrass,shrubs,and

pets;adaptablelocalspeciessuchasblackberriesandgulls;andexoticspeciesthatareattractedtoman'sactivities

suchasEnglishSparrowsandrats.Increasingwasteexportisacharacteristicofurbanization.

TOPOGRAPHY

AND

SOILS

Buildingsitesareselectedforutilitarianandaestheticfactorsincluding,amongothers:accesstotransportation,

utilities,population,markets,jobs,view,recreation,climate,topography,drainage,andphysicalpropertiesof

soils.Topographymaybeextensivelymodifiedtoprovidesitesforconstructionandotheractivities;streamsare

oftendivertedorchannelized.Thisusuallymeansdestructionofexistingsoilstructurebygradingandfilling,

coveringgroundwithbuildingsandpavements,productionoffillorspoilbanks,andcreationofnewsurfacesoilsfor

managedvegetation.

Exceptforsomeairpollutionandsmog,thereislittlemodificationofclimateduetohumanactivityinthestudy

region. Microclimaticchanges,asinlocalfogandfrostpatterns,mayoccurwhereairflowpatternsareaffectedby

structures,topographicchanges,clearedandpavedareas,orbywasteheat,suchasthermaleffluents.Rainfallis

adequatethroughmostoftheyear;insummer,lawnsandotherlandscapedareasareusuallywatered.Coastalfogs

extendinlandtothemountainsandmaymakeasignificantcontributionofmoisturetovegetationandsoils.Subject

tooccasionalseverestorms.

CLIMATE

HYDROLOGY

Runoffisusuallymodifiedandmanagedforhumanactivity.Changesincludedamsanddikes,establishingnewdrainage

patterns,reroutingandchannelizingstreams,extensivemodificationofgroundcoverandsoilpermeability,tappingand

disruptionofaquifers,andinstallationofstormandsanitarysewers.Surfacerunoffisfaster.Stormpeaksare

shorterandhigher.Surfacepollutants,includingfertilizerandsprayresidues,arewasheddirectlyintostorm

sewers.Thereissomeirrigationandpotentialformoreextensivedevelopment.

HABITATTYPES

4.1.5E4.1.1B

Residential Commercial

RURALandHAMLET

ZONE

1
-
2
6
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Fabosetal 1973Gwynn,1968

1UrbanUses4.0
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HUMANACTIVITYZONES
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E Watercourses 93Waterareas 51Streams&Canals

H
a
b
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t
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4.2

GENERAL

COMMENTS

HUMANACTIVITYZONES-COASTAL

Thesezonesaremodifiedandmanagedforhumanuseandaregenerallycharacterizedbythecontinuingpresenceofmanand

hisactivitiesinvaryingdegrees.Theyarepreparedandmaintainedinanartificialorhighlymodifiedstate.Thezones

areclassifiedbytheintensityandtypeofman'sactivitiesand,thus,thedegreeofdeparturefromthesurrounding

naturalzone.Theresultinghabitatswillcontainspeciesplannedbymansuchaslawngrass,shrubs,andpets;adaptable

localspeciessuchasblackberriesandgulls;andexoticspeciesthatareattractedtoman'sactivitiessuchasEnglish

sparrowsandrats.CoastalZonesincludeactivitiesanddevelopmentsonorneartheshorelinesandestuaries.

TOPOGRAPHY

AND

SOILS

Buildingsitesareselectedforutilitarianandaestheticfactorsincluding,amongothers:accesstotransportation,

utilities,population,markets,jobs,view,recreation,climate,topography,drainage,andphysicalpropertiesofsoils.

Topographymaybeextensivelymodifiedtoprovidesitesforconstructionandotheractivities;watercoursesareoften

divertedorchannelized.Thisusuallymeansdestructionofexistingsoilstructurebygradingandfilling,covering

groundwithbuildingsandpavements,productionoffillorspoilbanks,andreationnewsurfacesoilsformanaged

vegetation.Beachanddunestabilizationprogramsoccurinsomeareas,andportionsofmanyestuarieshavebeenfilled.

CLIMATE

Exceptforsomeairpollutionandsmog,thereislittlemodificationofclimateduetohumanactivityinthestudyregion.

Microclimaticchanges,asinlocalfogandfrostpatterns,mayoccurwhereairflowpatternsareaffectedbystructures,

topographicchanges,clearedandpavedareas,andbywasteheat.Themicro-climaticinfluencesoftheocean(temperature,

humidity,fog)aremorepronouncedthanintheInlandZones,withtheaddedfactorofsaltspraynearthewaterandfor

somedistanceinlandduringstorms.Rainfallisgenerallyadequateexceptinsummer.

Runoffisusuallymodifiedandmanagedforhumanactivity.Changesincludedamsanddikes,establishingnewdrainage

patterns,reroutingandchannelizingstreams,extensivemodificationofgroundcoverandsoilpermeability,tappingand

disruptionofaquifers,installationofstormandsanitarysewers,piers,breakwaters,jetties,andchanneldredging.

Surfacerunoffisfaster;stormpeaksarequickerandhigher.Fertilizersandsprayresiduesenterstreamsdirectly.

Someirrigationoccurs,withpotentialformore.TheCoastalZonesaresubjecttooccasionalseverestormsand"100-year"

tides,aswellastsunamis.

HABITATTYPES

HYDROLOGY

4.2.5E4.2.3A

Rox.-Com.

4.2.1A4.2.1B

RosidontialCommorcial

RURALondHAMLET

ZONE

4.2.3B

Industrial

4.2.2A4.2.2B

ResidontialCommercial

VILLAGEandSUBURBAN

ZONE

4.2.4A4.2.4B

Ros.-Com.
Heavy.

Industrial

DENSEURBAN

ZONE

4.2.5A

Partsa

Granbolta

4.2.5B

Hedgerowa

4.2.5C 4.2.5D

TransportationUtility

Corridor
Corridor

andCONNECTORZONE

Waterways

LIGHTURBAN

ZONE
BUFFER

1 1

1
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4.0HUMANACTIVITYZONES

(Continued)

4.2CoastalZones

4.2.1RuralandHamletZone

AResidential
Notes:

B Commercial
1.

>

Classificationcomparisonsarethesameasfor4.1InlandZones

except,underFabosetal.,1973,deleteRFBFreshwaterSandy

BeachesandsubstituteSaltwaterSandyBeaches(notinFabos'

system).4.2.2VillageandSuburbanZone

AResidential

2.

B Commercial

theabundanceofwildlifeinanygivenplaceisafunction

ofmanyparameterssuchasquantity,quality,anddistribution

ofvegetativecover;climate;topography;andlanduse."-Fabos

etal.,1973,p.59.

3.4.2.3LightUrbanZone

AResidentialandCommercial

Andersonetal.,(1976),relateStandardLandUseCodetoremote

sensordata.

4. ClawsonandStewart(1965)reviewlanduseclassification.

5.

B Industrial

Re4.1.3B,ashabitats,tenniscourtsandswimpoolsoftenlook

morelikeindustrialareasthanresidentialandcommercial.

6. Re4.1.3Band4.1.4B,StandardLandUseCode(URA-BPR,1965)is

basedinpartonStandardIndustrialClassificationManual1957.

4.2.4

A

DenseUrbanZone

ResidentialandCommercial

B Industrial

4.2.5BufferandConnectorZone

AParksandGreenbelts

B Hedgerows

CTransportationCorridors

DUtilityCorridors

EWatercourses

H
a
b
i
t
a
t
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Chapter Two MODELING WITHIN THE ENVIRONMENT

Section Page

2.1
2-1

2-1

HIERARCHY OF ZONES , HABITATS , AND MODELS ....

2.1.1 Geographical Setting

2.1.2 Biological Zones , Habitats , Succession .

and Cycles .....

2.1.3 Zone and Habitat Specific Models .

2.1.4 Hierarchial Arrangement ....

2-1

2-1

2-2

2.2 MODEL FORMATS ....

2.2.1 Pictures and Symbols ...

2.2.2 Community Composition .

2-2

2-2

2-2

2.3 HACITAT MODELS MATRIX .... 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.g. , Pelagic Seasonal Cycle Model ) . For convenience

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 in pictorial form . Additional information

( regulating 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 . 1 ) .

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 sonie

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
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REGION

WATERSHED WATERSHEDWATERSHED WATERSHED

INLAND INLAND INLAND INLAND

COASTAL COASTAL COASTAL COASTAL

OCEANIC

WATERSHED UNIT

ARCTIC
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TRUE

FIR

WESTERN

HEMLOCK

RED

WOOD

MIXED

EVER

GREEN

SITKA

SPRUCE

OCEANIC

INLAND ZONES

COASTALZONES
PELAGIC

ZONES

ESTUARIES

BEACHES

a DUNES

HEAD

LANDS

ROCKY.

ISLANDS

BENTHIC

ZONES

2. / ESTUARIES

2.1.1 SUBTIDAL 2.1.2 INTERTIDAL 2.1.3. ABOVE TIDE

ESTUARINE ZONE ESTUARINE ZONE ESTUARINE WETLAND

ZONE

MODELS

SNNO ROCKY

VOUNTATEPILIMOS

EMENDUT

MUD FLAT VEC

DIKED

MARSHCHANNEL MN FLAT

SHRUB FORESTED

VETLAND WETLAND

HABITAT

DESCRIPTION

FOOD WEB

COMMUNITY

COMPOSITION

SUCCESSION

These habitats included in Estuarine Succession Model, page 2.1-2 . and INDEXES

ECOSYSTEM

MODELol 0 ol
FIGURE 2-1 . HIERARCHY OF ZONES , HABITATS , AND MODELS
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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 . The arrows indicate direction of

energy flow .
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FIGURE 2-3 . HABITAT MODEL , SYMBOLIC DIAGRAM . This is a draft model showing the same

food web as the pictorial diagram on the facing page .
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Figure 2-4 .

GENERAL DIVISIONS OF A COASTAL WATERSHED

ALPINE
HIGHLANDSMA m

a
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ACTIVITY

- Inland
HEADLANDS

ROCKY ISLANDSLe
s
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TABLE 2-1 . HABITAT MODELS MATRIX
1

Description
P
a
g
e

S
u
c
c
e
s
s
i
o
n

M
o
d
e
l

C
o
m
m
u
n
i
t
y

Composition

EnvironmentalI
n
d
i
c
e
s

F
o
o
d
W
e
b

M
o
d
e
l

EcosystemM
o
d
e
l

Biological Zonation

1.0 INLAND ZONES

1.1 Alpine Highlands

1.1.1 Arctic Alpine Zone 1.1.1-1

A Lacustrine

B Palustrine

C Riverine

1.1.1A - 1

1.1.1B- 1

1.1.16-1

1.1.1A - 2 ( 1.2.1A- 2 ) ( 1.2.1A- 3)

1.1.1B-2 ( 1.2.1A- 2 ) ( 1.2.1A - 3 )

1.1.1c - 2

D Tundra/Alpine

E Rocklands

F Ice Fields /Glaciers

1.1.1D - 1

1.1.1E - 1

1.1.1F - 1

1.1.1D - 2

1.1.1E - 2

2

1.1.2 True Fir Zone

A Lacustrine

B Palustrine

1.1.2-1

1.1.2A - 1

1.1.2B- 1

1.1.2A- 2 ( 1.2.1A - 2 ) ( 1.2.1A - 3 )

1.1.2B - 2 ( 1.2.1A- 2 ) ( 1.2.1A - 3 )

1.1.20-2C Riverine

D Early Seral Shrub

E Second Growth Forest

1.1.20-1

1.1.2D - 1

1.1.2E - 1

( 1.2.1c - 2)

( 1.1.1-2 ) ( 1.2.1-3 ) ( 1.2.16-2)

( 1.1.1-2 ) ( 1.2.1-3 ) ( 1.2.1H -2)

( 1.1.1-2 ) ( 1.2.1-3 ) ( 1.2.1K - 9)Fold Growth Forest

G Sub -Alpine Meadow

H Rockland/Talus

1.1.2F - 1

1.1.2G - 1

1.1.2H - 1

1

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

2

Ecosystems and processes in this cone are similar to those in lowland zones but not identical so

model page numbers are in parentheses .
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TABLE 2-1 . Habitat Models Matrixi

( continued )

Description
P
a
g
e

S
u
c
c
e
s
s
i
o
n

M
o
d
e
l

C
o
m
m
u
n
i
t
y

Composition

F
o
o
d
W
e
b

M
o
d
e
l

E
n
v
i
r
o
n
m
e
n
t
a
lI

n
d
i
c
e
s

Ecosystem
M
o
d
e
l

Biological Zonation

1.2 Slopes and Lowlands

1.2.1 Western Hemlock Zone

А Lacustrine

B Palustrine

1.2.1-1

1.2.1A - 1

1.2.1B - 1

1.2.1A - 4

1.2.1 B - 2

C Riverine

DRiparian

E Agricultural Lands

1.2.16-1

1.2.1D - 1

1.2.1E - 1

1.2.1c - 2

1.2.11-2

F Early Seral Grasslands /Pasture

G Early Seral Shrub

H Second Growth Forest ( Broadleaf )

1.2.1F - 1

1.2.16-1

1.2.1H - 1

1.2.1G - 2

1.2.1H- 2

1

J

к

Second Growth Forest (Mixed )

Second Growth Forest ( Conifer )

old Growth Forest

1.2.11-1

1.2.11-1

1.2.1K- 1

1.2.1H- 2

1.2.1H - 2

1.2.1K- 9

1.2.2 Redwood Zone

A Lacustrine

B Palustrine

1.2.2-1

1.2.2A - 1

1.2.2B - 1

1.2.1A - 4

1-2-1B - 2

C Riverine

DRiparian

E Agricultural Lands

1.2.20-1

1.2.2D - 1

1.2.2E - 1

1.2.1C - 2

1.2.1D - 2

F Early Seral Grasslands /Pasture

G Early Seral Shrub

H Second Growth Forest ( Broadleaf )

1.2.2F - 1

1.2.2G - 1

1.2.2H - 1

1.2.1G - 2

1.2.1H - 2

1 Second Growth Forest (Mixed )

j Second Growth Forest ( Conifer )

K 01d Growth Forest

1.2.21-1

1.2.2J - 1

1.2.2K- 1

1.2.1H- 2

1.2.1H- 2

1.2.1K- 9

1.2.3 Mixed Evergreen Zone

A Lacustrine

B Palustrine

1.2.3-1

1.2.3A- 1

1.2.3B - 1

1.2.1A - 4

1.2.1B - 2

C Riverine

DRiparian

E Serpentine

1.2.30-1

1.2.30-1

1.2.3E - 1

1.2.1c - 2

1.2.1D - 2

F

G

H

Early Seral Grasslands/Pasture

Early Seral Shrub

Second Growth Forest ( Broadleaf )

1.2.3F - 1

1.2.3G - 1

1.2.3H - 1

1.2.1G - 2

1.2.1H - 2

I Second Growth Forest ( Mixed )

J Second Growth Forest ( Conifer )

K Old Growth Forest

1.2.31-1

1.2.3J - 1

1.2.3K- 1

1.2.1H - 2

1.2.1H - 2

1.2.1K- 2

1.2.4 Sitka Spruce Zone

A Lacustrine

B Palustrine

1.2.4-1

1.2.4A - 1

1.2.4B - 1

1.2.1A- 4

1.2.1B - 2

C Riverine

D Riparian

E Agricultural Lands

1.2.4C - 1

1.2.4D - 1

1.2.4E - 1

1.2.1c - 2

1.2.1D - 2

F Early Seral Grasslands /Pasture

G Early Seral Shrub

H Second Growth Forest ( Broadleaf )

1.2.4F- 1

1.2.4G - 1

1.2.4H - 1

1.2.1G - 2

1.2.1H - 2

1 Second Growth Forest ( Mixed )

J Second Growth Forest ( Conifer )

K 01d Growth Forest

1.2.41-1

1.2.4J - 1

1.2.4K- 1

1.2.1-2

1.2.1A- 2

1.2.1A- 2

1.2.1-3

1.2.1A- 3

1.2.1A - 3

1.2.1-2

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-3

1.2.1-2

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-31.2.1K- 2 1.2.1K- 3

1.2.2-2

1.2.1A - 2

1.2.1A - 2

1.2.1A - 3

1.2.1A - 3

1.2.2-2

1.2.2-2

1.2.2-2

1.2.2-2

1.2.2-2

1.2.1-2

1.2.1A- 2

1.2.1A- 2

1.2.1-3

1.2.1A- 3

1.2.1A - 3

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-2

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-3

1.2.1-2

1.2.1A - 2

1.2.1A - 2

1.2.1-3

1.2.1A - 3

1.2.1A - 3

1.2.1-2

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-3

1.2.1-2

1.2.1-2

1.2.1-2

1.2.1-3

1.2.1-3

1.2.1-3

1.2.1H - 2

1.2.1H - 2

1.2.1K- 9
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Ecosystem
M
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l

E
n
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S
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o
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n
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Composition

F
o
o
d
W
e
b

M
o
d
e
l

D
e
s
c
r
i
p
t
i
o
n

P
a
g
e

TABLE 2-1 . Habitat Models Matrix !

( continued )

Biological Zonation

2.1-1 2.1-2 2.1-3

2.0 COASTAL ZONES

2.1 Estuaries

2.1.1 Subtidal Estuarine Zone

A Channel

B Mud Flat

2.1.1A - 1

2.1.1B - 1

2.1.1A- 2

2.1.1B - 2 2.1.1B - 3

2.1.1A- 7

2.1.1B- 52.1-2

2.1-2C Sand Flat

D Eelgrass

E Rocky Substrate

2.1.10-1

2.1.1D - 1

2.1.1E - 1

2.1.1C - 2

2.1.1D - 2

2.1.1E-2 2.1.1E - 3

2.1.1c -6

2.1.1D - 5

2.1.1E -8

2.1.2 Intertidal Estuarine Zone

A Pilings

B Mud Flat

C Emergent Vegetation

2.1.2A- 1

2.1.2B - 1

2.1.20-1

2.1.2A- 2

2.1.2B - 2

2.1.20-22.1.20-3

2.1-2

2.1-2

2.1.2A- 4

2.1.1B- 5

2.1.2C - 6

2.1.3 Above Tide Estuarine Wetland Zone

A Diked Marsh

B Shrub Wetland

C Forested Wetland

2.1.3A- 1

2.1.3B - 1

2.1.30-1

2.1.3A- 5

1.2.1G-2

1.2.1H-2

2.2 Beaches and Dunes

2.2.1 Beach Surf Zone

A Unprotected Beach

B Protected Beach

2.2.2 Above Tide Beach and Dune Zone

A Foredune

B Deflation Plain

С Dune Marsh

D Active Dune

E Dune Lake

F Stabilized Dune

2.3 Headlands and Rocky Islands

2.3.1 Rocky Surf Zone

A Unprotected

B Protected

2.3.2 Above Tide Rocky Shore Zone

A Headlands and Rocky Islands

3.0 OCEANIC SHELF ZONES

3.1 Pelagic Oceanic Zones

3.1.1 Euphotic Pelagic Zone

A Euphotic

3.1.2 Disphotic Pelagic Zone

A Disphotic

3.2 Benthic Oceanic Zones

3.2.1 Non-vegetated Benthic Zone

A Rocky

B Mud

C Muddy Sand

D Sand

3.2.2 Vegetated Benthic Zone

A Kelp

B Surfgrass

2.1.3A- 2

1.2.4G

1.2.41

2.1-2

2.1-2

2.1-2

2.2-1 2.2-2 2.2-3

2.2.1A- 22.2.1A- 1

2.2.1B - 1

2.2-2

2.2-2

2.2-3

2.2-3

2.2.1A- 3

2.2.1A- 3

2.2.2A - 1

2.2.2B - 1

2.2.20-1

2.2-2

2.2-2

2.2-2

2.2-3

2.2-3

2.2-3

2.2.2A- 2

2.2.2B- 2

2.2.2C - 2

2.2.2D - 1

2.2.2E - 1

2.2.2F - 1

2.2.2E - 2

2.2-2

2.2-2

2.2-2

2.2-3

2.2-3

2.2-3

2.2.2D - 2

2.2.2E - 3

2.2.2F - 2

2.3-1

2.3.1A - 1

2.3.18-1

2.3.1A-2

2.3.1A-2

2.3.2A- 1 2.3.2A- 2

3.0-1

3.1.1A- 1 3.1.1A- 2

3.1.2A - 1 3.1.2A

3.2.1A- 1

3.2.1B - 1

3.2.16-1

3.2.11-1

3.2.1-2

3.2.1-2

3.2.1-2

3.2.1-2

3.2.1-2

3.2.2A - 1

3.2.2B - 1

3.2.2-2

3.2.2-2

3.2.2-2

2-8
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TABLE 2-1 . Habitat Models Matrix !

( continued )

Description

Ecosystem
M
o
d
e
l

E
n
v
i
r
o
n
m
e
n
t
a
l

I
n
d
i
c
e
s

S
u
c
c
e
s
s
i
o
n

M
o
d
e
l

C
o
m
m
u
n
i
t
y

C
o
m
p
o
s
i
t
i
o
n

F
o
o
d
W
e
b

M
o
d
e
l

P
a
g
e

Biological Zonation

4.1-1

4.0 HUMAN ACTIVITY ZONES

4.1 inland

4.1.1 Rural and Hamlet Zone

A Residential

B Commercial

4.1-2

4.1-2

4.1-3

4.1-3

4.1.1A- 1

4.1.1B - 1

4.1-2 4.1-34.1.2 Village and Suburban Zone

A Residential

B Commercial

4.1.2A- 1

4.1.2B - 1

4.1-2 4.1-34.1.3 Light Urban Zone

A Residential and Commercial

B Industrial

4.1.3A - 1

4.1.3B - 1

4.1.3A - 2

4.1-2 4.1-34.1.4

A

B

Dense Urban Zone

Residential and Commercial

Industrial

4.1.4A- 1

4.1.4B - 1

4.1.5 Buffer and Connector Zone

A Parks and Greenbelts

B Hedgerows

4.1.5A - 1

4.1.5B - 1

4.1-3

4.1-3

4.1-3

C Transportation Corridors

D Utility Corridors

Waterways

4.1.50-1

4.1.5D - 1

4.1.5E - 1

4.1-3

4.1-3

4.1-3

4.2-14.2 Coastal

4.2.1 Rural and Hamlet Zone

A Residential

B Commercial

4.2-2

4.2-2

4.2-3

4.2-3

4.2.1A- 1

4.2.1B - 1

4.2-2 4.2-3
4.2.2 Village and Suburban Zone

A Residential

B Commercial

4.2.2A- 1

4.2.2B- !

4.2-2 4.2-34.2.3

А

B

Light Urban Zone

Residential and Commercial

Industrial

4.2.3A- 24.2.3A- 1

4.2.3B - 1

4.2-2. 4.2-34.2.4 Dense Urban Zone

A Residential and Commercial

B Industrial

4.2.4A- 1

4.2.4B - 1

4.2.5

A

B

Buffer and Connector Zone

Parks and Greenbelts

Hedgerows

4.2.5A- 1

4.2.5B- 1

4.2-3

4.2-3

4.2-3

C Transportation Corridors

D Utility Corridors

E Waterways

4.2.5c - 1

4.2.50-1

4.2.5E - 1

4.2-3

4.2-3

4.2-3

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 . Thus the

Ecosystem Model for 2.1.3 B Shrub Wetland is on page 1.2.1G - 2 .

5 . Succession Models cover several habitats . They will be with the zone or the first seral stage

and the page number will be repeated for subsequent stages .

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

Habitat 2-9



ECOLOGICAL CHARACTERIZATION

OF THE

PACIFIC NORTHWEST COASTAL REGION

VOLUME THREE

CHARACTERIZATION ATLAS

ZONE AND HABITAT DESCRIPTIONS

Part Two

ZONE AND HABITAT DESCRIPTIONS

Section
Pages

Notes for Part 2
( over )

Description and Model Pages . 1.1.1 1 ,

et seq .

( See Table 2-1 for complete listing . )



NOTES FOR PART 2

1 . 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 .

2
. 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 .

3 . 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 ) .

4. 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 .

5. 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 .

6. 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 .

7. 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 .

8. 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

2.1.1 B- 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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1.1./ ARCTIC ALPINEZONE

GENERAL

COMMENT

TheArcticAlpineZoneisrestrictedtothehighpeaksoftheOlympicMountains.Because

productivityislow,thezoneisespeciallysensitivetodisturbancesandtherateofre

vegetationisextremelyslow.WithinthestudyareathiszoneisunderU.S.Departmentof

InteriorjurisdictioninOlympicNationalPark.

TOPOGRAPHY

AND

SOILS

Elevationrangesfromtimberlineupward,beginningapproximatelyat1,460meters(5000ft).

Youthfulsubstrate(withshallow,rockysoil),activemasswasting(landslides,rockfall,

avalanches),andactiveweatheringarecharacteristic.Slopesandaspectsarehighly

variable.

Long,coldwinters(89months),shortgrowingseasonandbriefsummers,

strong,sun-andrain-shadoweffects,diurnalwindpatterns.

CLIMATE

Heavyprecipitationpeakingduringwintermonthswithmuchofitassnow;rapiddischarge

peakingatsnowmelt;retentioninformofglaciersandsnowfieldsischaracteristic.

HYDROLOGY

HABITATTYPES

I.LTB

Palustrine

1.1.1.A

Lacustrine

1.1.1C

Riverine

1.1.ID

Tundra/Alpine

1.1.1F

IceFields/

Glaciers

1.1.1E

Rockiands

H
a
b
i
t
a
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1
.
1
.
1

-
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1.1.1ArcticAlpineZone

Lacustrine
A

LACUSTRINE

CharacteristicFlora

Nannoplankton,ultraplankton.

HabitatDescription

Clearwaters,usuallyfrozeninwinter;oligo

trophic,i.e.deficientinnutrientsandlow

productivity.

FoodWeb

Predominantlydetrital,dependingonsurrounding

drainage;salmonidsandamphibiansareatthe

apexofthefoodweb.

CharacteristicFauna

Zooplankton:protozoans,rotifers,cladocerans,

copepods,mites.

Salmonidfish:rainbowtrout,brooktrout,cut

throattrout,silvertrout(sockeyesalmonor

kokanee).

Benthos:midges,amphipods,stoneflies,mayflies.

1
.
1
.
1

A
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COMMUNITYCOMPOSITIONINLANDS ZONE:ARCTICALPINE
HABITATILACUSTPINE

STATUS
RANGE ABUNDANCESTATUS

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

TRUPHICLEVEL(3)CARNIVORE

HERPETOFAUNA

123456799U RCALAMAGROSTISCRASSIGLUMIS

THURBERTSREEDGRASS

SPIREADOUGLASII

DOUGLASSPIREA

THAMNOPHISSIRTALISPICKERINGI123

PUGETSOUNDRED-SIDEDGARTERS
.

123456789U

C TRUPHICLEVEL:141DETRITIVORE

INVERTEBRATES

TROPHICLEVELI(2)HERBIVORE

INVERTEBRATES

123456789C

123456789A

123456789A

123456789с

123456789

1234567894

123456789A

CERATOPOGINIDAE

BITINGMIDGES

ENCHYTRADAE

OLIGOCHAETES

ISOPODA

ISOPODS

LEPIDOSTOSA

CADDISFLIES

LEPIDOSTOYATIDAE

CADDISFLIES

LUMBRICULIDAE

OLIGOCHIAETE

OLIGOCHAETA

SEGMENTLDROUNDWOPMS

TUBIFICIDAE

TUBIFICIDS

123456789A

123'56789 с

123456789A

123456789C

123456789A

123456789

BAETIS

MAYFLIES

BRILLIA

MIDGES

CHIRONOMIDAE

TRUEMIDGES

EPHEMERELLA

MAYFLIES

GASTROPODA

SNAILS

HYDROPTILA

CADDISFLIES

HYDROPTILIDAE

CADDISFLIES

LIMNEPHILIDAE

CADDISFLIES

PARALEPTOPHLEBIA

MAYFLIES

PHRYGANEIDAE

CADDISFLIES

SIPHLONURUS

MAYFLIES

A

1234567894

123456789A

123456789A

TRUPHICLEVFLI(5)OMNIVCRE

INVERTEBRATES

123456789с

123456789C

123456789A

AMPHIPODA

AMPHIPODS

LIMNEPHILIDAC

CADDISFLIES

123456789A

123456789с

TROPHICLEVELI(6)PARASITE

INVERTEBRATESTRUPHICLEVEL:121HERBIVORE

HERPETOFAUNA

123456799с

123456789Q

HIRUDINAE

LEECHES

123456789A

BUFOBOREASBOREAS

NORTHWESTERNTOAD/TADPOLE

HYLAREGILA

PACIFICTREEFROG/TADPOLE

RANACASADAE

CASCADESFROG,TADPOLE

KEYTOSYMBOLS

(FROMFIGURE3-10,VOLUME1).

12

C

TROPHICLEVELS(3)CARNIVORE

FISHES

ABUNDANCE

AABUNDANT

CCOMMON

UUNKNOWN

0PRESENTABUNDANCEUNKNOWN
-

STATUS

R RARE

EENDA
NGERED

TTHREAT
ENED

Р
PERIPHERAL

1EN
DEMIC

EG-GAME

сCOMMERCI
AL

с
POTENTIALLY

COMMERCIAL

XPEST

1 с GPROSOPIUMWILLIAMSONI

MOUNTAINWHITEFISH

SALMOCLARKI

CUTTHROATTROUT

123456789 G

H
a
b
i
t
a
t

1
.
1
.
1

A
-
2



COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATILACUSTRINE

SCIENTIFICNAME

COMMONNAME

RANGESCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS RANGE ABI'NDANCESTATUS

TROPHICLEVELI(7)FILTERFEEDER

INVERTEBRATES

TROPHICLEVEL:(E)SCAVENGER

INVERTEBRATE;

123456789
Q

123456789TURBELLARIA

FLATWORMS

123456789
A

123456789

TRUPHICLEVEL:(9)INVERTEBRATEEATER

FISHESс

123456789
A

123456789A G
SALMOGAIRONERI

RAINBOWTROUT

SALVELINUSFONTINALIS

BROOKTROUT

123456789 789 C G

123456789

TROPHICLEVELI191INVERTEBRATEFATER

HERPETOFAUNA123456789A

123456789
A с

AMELETUS

MAYFLIES

BOSMINA

WATERFLEAS

CERACLEA

CADDISFLIES

CLADOCERA

WATERFLEAS

CDPEPUDA

COPEPODS

CULICIDAE

MOSQUITOS

CYCLOPS

COPEPOOS

DAPHNIA

WATERFLEAS

DIAPTOMUS

COPEPODS

EPISCHURA

COPEPODS

KELLICOTTIA

ROTIFERS

LEPTOCERIDAE

CADDISFLIES

MYSTACIDES

CADDISFLIES

PELECYPODA

CLAMS

PSYCHOMYIA

CADDISFLIES

PSYCHOMYIIDAE

CADDISFLIES

ROTIFERA

ROTIFERS

123456789
A

с

123456789
A

AMBYSTOMAGRACILEGRACILE 123456789

BROWNSALAMANDER

AMBYSTOMAMACRODACTYLUMMACROD1234

WESTERNLONG-TOLDSALAMANDER

HYLAREGILA 123456789

PACIFICTREEFROG

RANACASCADAE 12

CASCAVESFROG

TARICHAGRANULOSAERANULOSA123456789

NORTHERNROUGHSKINNEDNEWT

123456789
A с

123456789
A C

123456789
A

123456789
C

123456789с

123456789C

123456789A

H
a
b
i
t
a
t

1
.
1
.
1

A
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COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITAT:LACUSTRINE

RANGESCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ARUNDANCESTATUS

TROPHICLEVEL:191INVERTEBRATEFATER

INVERTEBRATES

TROPHICLEVEL:101UNKNOWN

INVERTEBRATES

1 с 123456789A

123456789
A 123456789

A

23456789 123456789
A

123456789A 123456789
A

123456789с 123456789C

123456789

ACARINA

WATERMITES

CHIRONOMUS

TRUEMIDGES

EPHEMEROPTERA

MAYFLIES

LIMNEPHILUS

CADDISFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORMS

OSTRACODA

SEEDSHRIMP

PSYCHODIDAE

MOTHFLIES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

A 1234567A9C

123456789с 123456789

AGABUSVANCOUVERENSIS

DIVINGBEETLE

ANSIOPTERA

DRAGONFLIES

ANTHERIX

SNIPEFLIES

COLEOPTERA

AQUATICBEETLES

DOLICHOPODIDAE

LONG-LEGGEDFLIES

DYTISCIDAE

PREDACEOUSDIVINGBEETLES

EMPIDIDAE

DANCEFLIES

HYDROPHILIDAE

WATERSCAVENGERBEETLES

NEBRIAKINCAIDI

GROUNDBEETLE

NEBRIATRIFARIAVANDYKEI

GROUNDBEETLE

OECETIS

CADDISFLIES

POLYCENTROPODIDAE

CADDISFLIES

RHYACOPHILA

CADDISFLIES

SCAPHINOTUSOLYMPIAE

GROUNDBEETLE

ZYGOPTERA

DAMSELFLIES

A

123456789с 123456789
A

123456789

1234 O
123456789

A

123456789C

123456789с

123456789

123456789A

1
.
1
.
1

1
-
4
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1.1.1ArcticAlpineZone

BPalustrine

PALUSTRINE

HabitatDescription

Poorlydrained,saturatedsoilswithlowherbaceous

vegetationoftenassociatedwithlakes.

CharacteristicFlora

Cottongrass,sedgespp.,rushspp.,

heath.

sphagnum,

FoodWeb

Unknown.

CharacteristicFauna

Insects: mosquitolarvae.

Herpetofauna:rough-skinnednewt,northwestern

salamander,Cascadefrog.

Birds:Brewer'sblackbird.

Mammals:mountainvole,Townsend'svole.
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COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATIPALUSTRINE

ABUNDANCE
RANGE

RANGE STATUS ABUNDANCESTATUS
SCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(2)HERBIVOR

INVERTEBRATES

123456789 123456769
ASPHAGNUM

SPHAGNUMMOSS

123456789U

TROPHICLEVELS(1)PRODUCER

VASCULARPLANTS 123456789с

LIMNEPHILIDAE

CADDISFLIES

OCHROTRICHIA

CADDISFLIES

PARALEPTOPHLEBIA

MAYFLIES

PHRYGANEIDAE

CADDISFLIES

SIPHLONURUS

MAYFLIES

1 C 123456789A

12 U R 123456789C

1 U R

TROPHICLEVELi(2)HERBIVORE

HERPETOFAUNA123456789 R

1 U 123456789с

U 123456769A

ALNUSINCANA

MOUNTAINALDER

ANDROMEDAPOLIFOLIA

BOG-ROSEMARY

BOTRYCHIUMLANCEOLATUM

LANCE-LEAVEDGRAPE-FERN

CALAMAGROSTISCRASSIGLUMIS

THURBERTSREEDGRASS

CAREXNIGRICANS

BLACKALPINESEDGE

CAREXSPECTABILIS

SHOWYSEDGE

EMPETRUMNIGRUM

CROWBERRY

ERIOPHORUMCHAMISSONIS

COTTONGRASS

KALMIAOCCIDENTALIS

SWAMPLAUREL

LEDUMGLANDULOSUM

PACIFICLABRADIRTEA

LEDUMGROENLANDICUM

LABRADORTEA

VACCINIUMOXYCOCCUS

WILDCRANBERRY

BUFOBOREASBOREAS

NORTHWESTERNTOAD/TADPOLE

HYLAREGILA

PACIFICTREEFRIG/TAOPOLE

RANACASADAE

CASCADESFROG,TADPOLE

123456789U R
12 C

1 с

TROPHICLEVEL:(2)CARNIVORF

FISHES123456789с

123456789с 123456789A
SALMOCLARKI

CUTTHROATTROUT

G

12345

с

123456789U

TRIPHICLEVEL:131CARNIVORE

HERPETOFAUNA

A

TROPHICLEVEL:121HERBIVORE

INVERTEBRATES

THAMIOPHISSIRTALISPICKERINGI123

PUGETSOUNDKED-SIDEDGARTERS

KEYTOSYMBOLS 1.1.1A-2

123456789
A

123456769
A

123456789Q

123456789с

BAETIS

MAYFLIES

CHIRONOMIDAE

TRUEMIDGES

CINYGMULA

MAYFLIES

CRICOTOPUS

TRUEMIDGES

ELMIDAE

RIFFLEBEETLES

EPHEMERELLA

MAYFLIES

EUKIEFFERIELLA

TRUEMIDGES

GASTROPODA

SNAILS

HYDROPTILIDAE

CADDISFLIES

123456789U

123456789C

123456789A

123456789C

123456789A

1
.
1
.
1

B
-
2

H
a
b
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t



COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATIPALUSTRINE

RANGESCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS RANGE
SCIENTIFICNAME

COMMONNAME

ARUNDANCESTATUS

TROPHICLEVELI141DETRITIVORE

INVERTEBRATES

TROPICLEVELI(71FILTERFEEDER

INVERTEBRATES

с 123456789

A 123456789
A

123456789
A

A 123456799

с 123456789
4

A
123456789

A

A
123456789

A

с 123456789
A

CERATOPOGONIDAE 123456789

BITINGMIDGES

DIXA 123456789

DIXAMIDGES

ENCHYTRAEDAE 123456789

OLIGOCHAETES

HYDROBAENUS 123456789

TRUEMIDGES

ISOPODA 123456789

ISOPODA

LEPIDOSTOMA 123456789

CADDISFLIES

LUMBRICULIDAE 123456789

OLIGOCHAETE

MICROTENDIPES 123456789

TRUEMIDGES

OLIGOCHAETA 123456789

SEGMENTEDROUNDWOPMS

ORTHOCLADIUS 123456789

TRUEMIDGES

PARAKIEFFERIELLA 123456789

TRUEMIDGES

PHAENOPSECTRA 123456789

TRUEMIDGES

PROCLADIUS 123456789

TRUEMIDGES

TANYTARSUS 123456789

TRUEMIDGES

TUBIFICIDAE 123456789

TUBIFICIDS

TROPHICLEVEL:051OMNIVORE

INVERTEBRATES

A 123456789C

AMELETUS

MAYFLIES

CLADOCFRA

WATERFLEAS

COPEPODA

COPEPODS

CORYNONEURA

TRUEMIDGES

CULICIDAE

MOSQUITOS

CYCLOPS

CUPEPODS

HETEROTRISSOCLADIUS

TRUEMIDGES

LEPTOCERIDAE

CADDISFLIES

MICROPSECTRA

TRUEMIDGES

MYSTACIDES

CADDISFLIES

PARATANYTARSUS

TRUEMIDGES

PELECYPODA

CLAMS

PSECTROCLADIUS

TRUEMIDGES

ROTIFERA

ROTIFERS

STEMPELLINA

TRUEMIDGES

STEMPELLINELLA

TRUEMIDGES

THIENEMANNIELLA

TRUEMIDGES

с 123456799
A

Q 1234567390

A 1234567A9с

C
123456789

с 123456789

D

A
123456789o

123456789Q

123456789
C

123456789сAMPHIPODA

AMPHIPODS

LIMNEPHILIDAE

CADDISFLIES

123456789A

TROPHICLEVEL:(81SCAVENGER

INVERTEBRATES

TURBELLARIA

FLATWORMS

123456789с
TROPHICLEVEL:051OMNIVORE

MAMMALS

.

PEROMYSCUSMANICULATUS

DEERMOUSE

123456789с X

TROPHICLEVEL:(6)PARASITE

INVERTEBRATES

123456789сHIRUDINAE

LEECHES
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COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATIPALUSTRINE

SCIENTIFICNAME

COMMONNAME
RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:191INVERTEBRATEEATER

INVERTEBRATES

TROPHICLEVEL:10)

INVERTEBRATES

A 123456789A

123456789
4

C
123456789

O

A 123456789A

с -

123456789
C

с 123456789

ANSIOPTERA 123456789

DRAGONFLIES

COLEOPTERA 123456789

AQUATICBEETLES

DOLICHOPODIDAE
123456789

LONG-LEGGEDFLIES

DYTISCIDAS 123456789

PREDACEOUSDIVINGBEETLES

EMPIDIDAE 123456789

DANCEFLIES

HYDROPHILIDAE
123456789

WATERSCAVENGERBEETLES

NEBRIAKINCAIDI 1

GROUNDBEETLE

NEBRIALABRADORICACRASSICORNII

GROUNDBEETLE

NEBRIASAHLBERGI
1

GROUNDBEETLE

NEBRIATRIFARIAVANDYKEI
1234

GROUNDBEETLE

RHYACOPHILIDAE 123456789

CADDISFLIES

ZYGOPTERA 123456789

DAMSELFLIES

с 123456789A

ACARINA

WATERMITES

CHIRUNOMUS

TRUEMIDGES

CONCHAPELOPIA

TRUEMIDGES

EPHEMEROPTERA

MAYFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORYS

OSTRACODA

SEEDSHRIMP

PELTOPERLA

STONEFLIES

PLECOPTERA

STONEFLIES

POLYPEDILUM

TRUEMIDGES

PSYCHODIDAE

MOTHFLIES

THIENEMANVIMYIA

TRUEMIDGES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

с 123456789C

с 123456789

с I 123456789C

123456789
4

123456789Q

123456789A

TROPHICLEVEL:191INVERTEBRATEEATER

FISHES
1234567894

SALMOGAIRONERI

RAINBOWTROUT

123456789U G

TROPHICLEVELI(9)INVERTEBRATEEATER

HERPETOFAUNA

с

с

A

AMBYSTOMAGRACILEGRACILE 123456789

BROWNSALAMANDER

AMBYSTOMAMACRODACTYLUMMACROD1234

WESTERNLONG-TUFDSALAMANDER

HYLAREGILA 123456789

PACIFICTREEFROG

PLETHODONVANDYKEI 12

WASHINGTONSALAMANDER

RANACASCADAE 12

CASCADESFROG

RHYACOTRITONOLYMPICUSOLYMPIC12345

NORTHERNOLYMPICMOUNTAINSALA

TARICHAGRANULOSAGRANULOSA123456789

NORTHERNROUGHSKINNEDNEWT

с

C

Q

.
с

1
.
1
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1
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1.1.1ArcticAlpineZone

CRiverine

RIVERINE

CharacteristicFlora

Periphyton.

HabitatDescription

Streamsarefairlysmall,undeveloped,andfrozen

duringwinter.Theyarepredominantlyintheboulder

zone,asdefinedbyBauer(1974A),withsteep

gradients.

CharacteristicFauna

Insects:mayflies,stonefly,caddisfly,and

blackflylarvae.

Birds:dipper.
FoodWeb

Primarilydetrital.
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COMMUNITYCOMPOSITIONINLANDS ZONE:ARCTICALPINE HABITATIRIVERING

RANGE ABUNDANCESTATUS
SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS

TROPHICLEVEL:(2)HERBIVORE

INVERTEBRATES

TROPHICLEVELI(2)HERBIVORE

INVERTEBRATES

123456789A
123456789

123456789C
1234567894

123456789с
123456789

123456789с

PARALEPTOPHLEBIA

MAYFLIES

PHRYGANEIDAE

CADDISFLIES

PTERONARCELLA

STONEFLIES

PTEPONARCYS

STONEFLIES

RHITHROGENA

MAYFLIES

SIPHLONURUS

MAYFLIES

ZAITZEVIA

RIFFLEBEETLES

123450789C

123456789
4 -

123456789A

123456789 123456789с

123456789C
123456789C

123456789
A

TRIPHICLEVELS(2)HERBIVORE

HERPETOFAUNA123456789

123456789A 123456789Q

1 Q 123456789A

BUFOBOREASBORLAS

NORTHWESTERNTOAJITADPOLE

HYLAREGILA

PACIFICTREEFROG/TADPOLE

RANACASADAE

CASCADESFRIG,TADPOLE

123456789с 12

123456789с

BAETIS

MAYFLIES

BRACHYCENTRIDAE

CADDISFLIES

BRACHYPTERA

STONEFLIES

BRILLIA

MIDGES

CHIRONOMIDAE

TRUEMIDGES

CINYGMULA

MAYFLIES

CRICOTOPUS

TRUEMIDGES

ELMIDAE

RIFFLEBEETLES

EPEORUS

MAYFLIES

EPHEMERELLA

MAYFLIES

EUCAPNOSIS

STONEFLIES

EUKIEFFERIELLA

TRUEMIDGES

GASTROPODA

SNAILS

GLOSSOSOMATIDAE

CADDISFLIES

HEPTAGENIA

MAYFLIES

HETERLIMNIUS

RIFFLEBEETLES

HYDROPTILA

CADDISFLIES

HYDROPTILIDAE

CADDISFLIES

LEUCOTRICHIA

CADDISFLIES

LEUCTRA

STONEFLIES

LIMNEPHILIDAE

CADDISFLIES

MICRASEMA

CADDISFLIES

NARPUS

RIFFLEBEETLES

NEMOURA

STONEFLIES

OCHROTRICHIA

CADDISFLIES

OPTIOSERVUS

RIFFLEBEETLES

123456789

TRJPHICLEVEL:131CAPNIVORE

FISHES
C

123456789A 1
с

G

123456789с

PROSOPIUMWILLIAMSONI

MOUNTAINWHITEFISH

SALMOCLARKI

CUTTHROATTROUT

SALVOLINUSMALMA

DOLLYVARDEN

123456789
A G

1234567894 123456789U

123456789
A

TROPHICLEVEL:131CARNIVORF

HERPETOFAUNA
456789

123456789
Q

THAMNOPHISSIRTALISPICKERINGI123

PUGETSOUNDRED-SIDEDGARTERS

с •

123456789
A

TRUPHICLEVELE131CARNIVORE

BIRDS
123456789

C

123456789C
ACTITISMACULARIA

SPOTTEOSANDPIPER

123456789с

123456789с

KEYTOSYMBOLS-1.1.1A-2

123456789A

123456789с
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COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATIRIVERINE

RANGE ABUNDANCESTATUS RANGESCIENTIFICNAM:

COMMONNAME

ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS

TROPHICLEVEL:14)DETRITIVORE

INVERTEBRATES

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

с 123456789с

123456789с

A
123456789с

Q
15 0

с . 123456789с

с 123456789C

Q
123456789с

A
123456789

O

A
123456789

A

A
123456789Q

CERATOPOGONIDAE 123456789

BITINGMIDGES

DIXA 123456789

DIXAMIDGES

ENCHYTRAEDAE 123456789

OLIGOCHAETES

HYDROBAENUS 123456789

TRUEMIDGES

IRONODES 123456789

MAYFLIES

ISOPODA 123456789

IOSPODS

KINCAIDIANA 1

OLIGOCHAETS

LEPIDOSTOMA 123456789

CADDISFLIES

LEPIDOSTOMATIDAE 123456789

CADDISFLIES

LUMBRICULIDAE 123456789

OLIGOCHAETES

MICROTENDIPES 123456789

TRUEMIDGES

OLIGOCHAETA 123456789

SEGMENTEDROUNDWORMS

ORTHOCLADIUS 123456789

TRUEMIDGES

PARAKIEFFERIELLA 123456789

TRUEMIDGES

PHAENOPSECTRA 123456789

TRUEMIDGES

PROCLADIUS 123456789

TRUEMIDGES

STYLODRILUS 1

OLIGOCHEATS

TANYTARSUS 123456789

TRUEMIDGES

TUBIFICIDAE 123456789

TUBIFICIDS

TROPHICLEVEL:051OMNIVORE

INVERTEBRATES

123456789
A

A
123456789C

с
123456789

C

AMELETUS

MAYFLIES

ARCTOPSYCHE

CADDISFLIES

CERACLEA

CADDISFLIES

CONSTEMPELLINA

TRUEMIDGES

COPLPODA

COPEPODS

CORYNONEURA

TRUEMIDGES

DIAMESA

TRUEMIDGES

HETEROTRISSOCLADIUS

TRUEMIDGES

HYDROPSYCHE

CADDISFLIES

KRENOSMITTIA

TRUEMIDGES

LEPTOCERIDAE

CADDISFLIES

MICROPSECTRA

TRUEMIDGES

MYSTACIDES

CADDISFLIES

PARAMETRIOCNEMUS

TRUEMIDGES

PARAPSYCHE

CADDISFLIES

PARATANYTARSUS

TRUEMIDGES

PELECYPODA

CLAMS

PHILOPOTAMIDAE

CADCISFLIES

POTTHASTIA

TRUEMIDGES

PSECTROCLADIUS

TRUEMIDGES

PSYCHOMYIA

CAUCISFLIES

PSYCHOMYCIDAE

CADDISFLIES

RHEOTANYTARSUS

TRUEMIDGES

ROTIFERA

ROTIFERS

SIMULIIDAE

BLACKFLIES

SIMULIUM

BLACKFLIES

0
123456789

Q
123456789с

с 123456789
Q .

O - 123456789с

C
123456789

A

123456789

123456789с

123456789с

с
123456789C

4

AMPHIPODA 123456789

AMPHIPODS

LIMNEPHILIDAE 123456789

CADDISFLIES

TROPHICLEVELS(6)PARASITE

INVERTEBRATES

123456789с

123456789C

123456789
A

123456789сHIRUDINAE

LEECHES
123456789

0
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COMMUNITYCOMPUSITIONINLANDS ZONF:ARCTICALPINE HABITAT:RIVERINE

SCIENTIFICNAME

COMMONNAME

RANGE ASUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

123456789
1 с

123456789
1234 U

STEMPELLINA

TRUEMIDGES

STEMPELLINELLA

TRUEMIDGES

THIENEMANNIELLA

TRUEMIDGES

WORMALDIA

CADDISFLIES

D
0

0
0

123456789с
123456789C

123456789
123456789

Q

123456789сTROPHICLEVEL:(8)SCAVENGER

INVERTEBPATES

NEBRIAKINCAIDI

GROUNDBEETLE

NEBRIATRIFARIAVANDYKEI

GROUNDBEETLE

OECETIS

CADDISFLIES

PARAPERLA

STONEFLIES

POLYCENTROPODIDAE

CADDISFLIES

POLYCENTROPUS

CADDISFLIES

PSECTROTANYPUS

TRUEMIDGES

RHYACOPHILA

CADDISFLIES

RHYACOPHILIDAE

CADDISFLIES

ZYGOPTERA

DAMSELFLIES

123456789с

TURBELLARIA

FLATWORMS

123456789
C

123456789
0

123456789
CTROPHICLEVELI191INVERTEBRATEEATER

INVERTEBRATES
123456789

A

123456789с

123456789C

123456789A

123456789с
TRUPHICLEVEL:091INVERTEBRATEEATER

FISHES

23456789

123456789A G

123456769A

SALMOGAIRONERI

RAINBOWTROUT

SALVELINUSFONTINALIS

BROOKTROUT

789
C

1234 с

1 C 1
TROPHICLEVEL:191INVERTEBRATEEATER

HERPETOFAUNA

123456789с

с

ACRONEURIA

STONEFLIES

ALLOPERLA

STONEFLIES

ANSIOPTERA

DRAGONFLIES

ANTHERIX

SNIPEFLIES

ARCYNOPTERYX

STONEFLIES

BEMBIDIONCOMPLANULUM

GROUNDBEETLE

BEMBIDIUNCRENULATUMFARRARAE

GROUNDBEETLE

CARDIOCLADIUS

MIDGES

COLEOPTERA

AQUATICBEETLES

CULTUS

STONEFLIES

DOLICHOPODIDAE

LONG-LEGGEDFLIES

DYTISCIDAE

PREDACEOUSDIVINGBEETLES

EMPIDIDAE

DANCEFLIES

GEHRINGIAOLYMPICA

GROUNDBEETLE

HYDROPKILIDAE

WATERSCAVENGERBEETLES

ISOPERLA

STONEFLIES

KATHROPERLA

STONEFLIES

123456789
A

A

123456789с

AMBYSTOMAGRACILEGRACILE123456789

BROWNSALAMANDER

HYLAREGILA 123456789

PACIFICTREEFROG

RANACASCADAE
12

CASCADESFROG

RHYACOTRITONOLYMPICUSOLYMPIC12345

NORTHERNOLYMPICMOUNTAINSALA

TARICHAGRANULUSAGRANULOSA123456789
NORTHERNROUGHSKINNEDNEWT

с

123456789C

с -

123456789

U

123456789с

U I

123456789с

123456789с

123456789

0

1
.
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1
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COMMUNITYCOMPOSITIONINLANDS ZONEIARCTICALPINE HABITATIRIVERINE

RANGESCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS

TRJPHICLEVELI(0)UNKNOWN

INVERTEBRATES

123456789
A

123456789
A

123456789Q

1 U

123456789с

123456789
A

123456789с

123456789
A

123456789A

123456789с

123456789с

ACARINA

WATERMITES

CHIRONOMUS

TRUEMIDGES

CONCHAPELOPIA

TRUEMIDGES

DEUTEROPHEBIIDAE

MOUNTAINMIDGES

ECCLISOMYIA

CADDISFLIES

EPHEMEROPTERA

MAYFLIES

HELICOPSYCHE

CADDISFLIES

HYDRCPSYCHIDAE

CADDISFLIES

LIMNEPHILUS

CALDISFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORMS

NEMATOMORPHA

HORSEHAIRWORMS

NEOPHYLAX

CADDISFLIES

OSTRACODA

SEEDSHRIMP

PELTOPERLA

STONEFLIES

PLECOPTERA

STONEFLIES

PSYCHODIDAE

MOTHFLIES

RHEOCRICOTOPUS

TRUEMIDGES

SERICOSTOMATIDAE

CADDISFLIES

THIENEMANNIMYIA

TRUEMIDGES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

123456789

123456789C

123456789с

123456789с

123456789
A

123456789
A

123456789
с

123456789
4

123456789
0

1234567894

123456789
A

H
a
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t
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1.1.6ArctisAlpineZone

DTundra/

TUNDRA/ALPINE

HabitatDescription

Open,non-forested,highaltitudemeadows.

entirelylackingexceptonshelteredslope.

layerwidespread.

Trees

Herb

CharacteristicFlora

Lupine,Indianpaintbrush,blackcrowberry,

mountainheath.

FoodWeb

Grazingfoodwebwithlowproductivity.Slow

regenerationandsuccessionaretypical.Moderate

numberofherbivorescansurviveseasonally.

Communityisexceedinglyvulnerable.

CharacteristicFauna

Mammals:hoarymarmot,mountaingoat,Roosevelt

elk,'black-taileddeer,blackbear,meadowvole.

Birds:waterpipit,Clark'snutcracker,rufous

hummingbird.

1
.
1
.
1

D
-

1
H
a
b
i
t
a
t



COMMUNITYCOMPOSITIONINLANDS ZONEIARTICALOINE HABITATITUNDRA/ALPINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMCNNAME

RANGE ABUNDANCESTATUS

TRJPHICLEVEL:(11PRODUCER

NON-VASCULARPLANTS

123456789
U

U

123456749
u

U

n
o
C
C

123456789
U

C

CLADONIA3ACILLARIS

BRITISHSOLDIERLICHEN

CLADONIABELLIDIFLORA

BRITISHSOLDIERLICHEN

CLADONIAFLIRCATA

FOLICSELICHEN

CLADONIAPIXIDATA

PIXIEGOBLETLICHEN

CLADONIARANGIFIRINA

REINDEERLICHEN

STEREOCAULON

FRUITICOSELICHEN

UMBILICARIA

ROCKTRIPE

123456789
U

123456789 U
U

123456789 U
U

123456789
с

-

с

TRPHICLEVEL:(1)PPCDUCER

VASCULARPLANTS

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

HEDYSARUMOCCIDENTALE1

SWEETVETCH

LOMATIUMMARTINDALEIVAR.FLAVI

MARTINDALETSYELLOWLOMATIUM

LUPINUSLEPIDUS
1

PRAIRIELUPINE

OXYRIADIGYNA
1

MOUNTAINSORREL

OXYTROPISCAMPESTRIS
1

CRAZYWEED

PEDICULARISBRACTEOSAVAR.ATR1

DARK-REDBRACTEDLOUSEWORT

PHLOXDIFFUSA
1

SPREADINGPHLOX

PHYLLODOCEEMPETRIFORMIS
1

REDMOUNTAIN-HEATHER

POLYGONUMBISTURTOIDE
S
1

AMER.BISTURT

POTENTILLADIVERSIFOLIA
1

CINQUEFOIL

RANUNCULUSESCHSCHOLTZII
1

SNOWBUTTERCUP

SAXIFRAGAOCCIDENTALISVAR.RU1

WESTERNSAXIFRAGE

SAXIFRAGAOPPOSITIFOLIA
1

PURPLESAXIFRAGE

SAXIFRAGATOLMIEI 1

ALPINESAXIFRAGE

SENECIONEOWEBSTERI
1

OLYMPICMOUNTAINBUTTERWEED

SYNTHYRISPINNATIFIDAVAR,LAN1

WOLLYFEATHERLEAFKITTENTAILS

VACCINIUMDELICIOSUM 123456789

BLUELEAFHUCKLEBERRY

с

U U

U
U

с
U

U

U

R U I

U R U I

U U

ANTENNARIALANATA
1

WOOLYEVERLASTING

ANTENNARIARACEMOSA
1

SLENDEREVERLASTING

ARENARIADBTUSILO3A
1

BLUNT-LEAVEOSAVOWORT

ARNICARYOSERGII
1

PYDPERGISARNICA

ARTEMISIATRIFIRCALA
1

THREE-FORKEDONJRMUND

BOTRYCHIUMLANCEOLATUM
1

LANCE-LEAVEDGOAPE-FERN

CALAMAGRCTISCRASSIGLUMIS
12345679

THURBERTSREED;RASS

CALTHALEPTOSEPALA 1

CLKSLIPMARSH-MARIGOLD

CAREXNIGRICANS
1

BLACKALPINE3:0GE

CASSIOPE1ERTENSIANA
2

inHITEMOSSHEATHER

CASTILLEJAPARVIFLORAVAR.OLYI

OLYMPICTOUNTAINFAINTBRUSH

CASTILLEJAPARVIFLORAVAR.ORE134

MAGENTAPAINT-ARUSH

DOUGLASTILAEVIGATAVAR.CILIO134

SMOOTHDOUGASIA

DRAEAINCERTA
1

YELLOWSTONEORADA

EMPETRUMNIGRUM 123456789

CROWBERRY

CKIGERUNCOMPOSITUSVAP.GLASR12345

DWARFMOUNTAINFLLABANE

GEUMTRIFLORUMVAR,CAMPANULAT134

Béll-SHAPEDPIJRPLEAVENS

TROPHICLEVEL:121HERBIVORE

INVERTEBRATES
५

ית

R
1

HEMPHILLIADROMEDARUS

SLUG

PHROPHYSAONOBSCURUM

-NULL
C 1

R

TROPHICLEVEL:121HEPBIVORE

BIRDS
R

C R
12

LEUCOSTICTETEPHROCOTIS

GRAY-CROWNEDROSYFINCH

SELASPHORUSRUFUS

RUFOUSHUMMINGBIRD.

с
123456789с

I

U R

KEYTOSUMBOLS-1.1.1A-2
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COMMUNITYCOPPOSITIONINLANDS ZONEIARCTICALPINE HABITATITUNDRAALPINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:

MAMMALS

(2)HERBIVORE TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

123456789C
G с

-

456 U

CERVUSCANADENSIS

ROOSEVELTELK

THOMOMYSMONTICOLA

MOUNTAINPOCKETGOPHER

PHENACOMYSINTERMEDIUS

HEATHERVOLE

с

BEMBIDIONCOMPLANULUN 1234

GROUNDBEETLE

BEMBIDIONCRENULATUMFARRARAE1

GROUNDBEETLE

NEBRIATRIFARIAVANDYKEI
1234

GROUNDBEETLE

SCAPHINOTUSJOHNSONI 1

GROUNDBEETLE

123 C I

U I

TROPHICLEVELI131CARNIVORE

HERPETOFAUNA

THAMAOP415SERTALISPICKERINGI123

PUGETSOUNDRED-SIDEDGARTERS

TROPHICLEVEL:(9)INVERTEBRATEEATER

HERPETOFAUNA

с

TROPHICLEVELI131CAPNIVOPE

BIRDS с

12

AMBYSTOMAGRACILEGRACILE123456789

BROWNSALAMANDER

AMBYSTOMAMACRODACTYLUMMACROD1234

WESTERNLONG-TOEDSALAMANDER

BUFOBOREASBOREAS 123456789

NORTHWESTERNTOAD

ENSATINAESCHSCHOLTZIOREGONEN123459

OREGONREDSALAMANDER

HYLAREGILA 123456789

PACIFICTREEFROG

с

123456789C Q

AQUILACHRYSAETOS

GOLDENEAGLE

BUTEOJAMAICENSIS

RED-TAILEDHAWK

CORVUSCORAX

COMMONRAVEN

FALCOPEREGRINUS

PEREGRINEFALCON

FALCUSPARVERIUS

AMERICANKESTREL

123456789с Q

123456789U E

TROPHICLEVEL:(91INVERTEBRATEEATER

BIRDS123456789с

123456789с

TROPHICLEVEL:(31CARNIVORE

MAMMALS

ANTHUSSPINOLETTA

WATERPIPIT

EREMOPHILAALPESTRIS

HORNEDLARK

123456789U

€

с
с

с

TROPHICLEVEL:191INVERTEBRATEEATER

MAMMALS

FELISCONCOLJR 123456789

MOUNTAINLION

MUSTELAFRMINFA 123456789

SHORT-TAILEDWEASEL

MUSTELAFRENATA 123456789

LONG-TAILEDWEASEL

TRJPHICLEVEL:051OMNIVORE

MAMMALS

り G SOREXCINEREUS

MASKEDSHREW

123 U

PEROMYSCUSMANICULATUS

CEERMOUSE

123456789
C X

H
a
b
i
t
a
t

1
.
1
.
1

D
-
3



il
l

FA

1.1.1 ArcticAlpineZone

RocklandsE

ROCKLANDS

HabitatDescription

Dominatedbyrockoutcrops,rockrubble,boulders;

soildevelopmentseverelylimited;importantescape

andnestinghabitat.

CharacteristicFlora

Predominantlyunvegetated;lichens,mossesand

somemountainalderoccur.

FoodWeb

Grazingfoodchains;fewspecies,lowproductivity.

CharacteristicFauna

Birds:goldeneagle,gray-crownedrosyfinch,

raven.

Mammals:mountaingoat,yellow-belliedmarmot.
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COMMUNITYCOMPOSITIONINLANDS ZONE: ARCTICALPINE HABITATIROCKLANDS

SCIENTIFICNAME

COMMONNAME

RANGE ARUNDANCESTATUS ABUNDANCESTATUSSCIENTIFICNAME RANGE

COMMONNAME

TROPHICLEVEL:(21HERBIVORE

INVERTEBRATES

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

123456789
U U

HEMPHILLIADROMEDARUS

SLUG

1 с

123456789U

TROPHICLEVELS(3)CARNIVORE

BIRCS123456789
U

CLADONIABACILLARIS

BRITISHSOLDIERLICHEN

CLADONIABELLIDIFLORA

BRITISHSOLDIERLICHEN

CLADONIAFURCATA

FOLIOSELICHEN

CLADONIAPIXIDATA

PIXIEGOBLETLICHEN

CLADONIARANGIFERINA

REINDEERLICHEN

STEREOCAULON

FRUITICOSELICHEN

UMBILICARIA

ROCKTRIPE

123456789
U 12

123456789
U

AQUILACHRYSAETOS

GULDENEAGLE

CORVUSCORAX

COMMONRAVEN

FALCOPEREGRINUS

PEREGRINEFALCON

123456789с

123456789U
123456789

U E

123456789

TROPHICLEVEL:(3)CARNIVORE

MAMMALS

TROPHICLEVEL:(1)PPCDUCER

VASCULARPLANTS U

U I u с

U R

FELISCONCOLOR 123456789

MOUNTAINLION

MUSTELAERMINEA
123456789

SHORT-TAILEDWEASEL

MUSTELAFRENATA 123456789

LONG-TAILEDWEASEL

TROPHICLEVEL:151OMNIVORE

INVERTEBRATES

с G

U R

R

U
R

GPYLLOBLATTA

ICECRICKET

I

U R

TROPHICLEVEL:051OMNIVORE

MAMMALS
U

U R

PEROMYSCUSMANICULATUS

DEERMOUSE

123456789
X

ASTRAGALUSCOTTONII
1

COTTONTSMILK-VETCH

CALAMAGROSTISCRASSIGLUMIS123456789

THURBERTSREEDGRASS

DOUGLASITLAEVIGATAVAR.CILIO134

SMOOTHDOUGASIA

DRABAINCERTA 1

YELLOWSTONEDRABA

ELMERARACEMOSAVAR.PUBERULENI

HAIRYELMERA

ELMERARACEMOSAVAP.RACEMOSA1

RACEMEDELMERA

ERYSIMUMARENICOLAVAR.ARENIC1

SAND-DWELLINGWALLFLOWER

GEUMTRIFLORUMVAR.CAMPANULAT134

BELL-SHAPEDPURPLEAVENS

LEWISIACOLUMBIANAVAR.RUPICO134

COLUMBIALEWISIA

LOMATIUMMARTINDALETVAR.FLAVI

MARTINJALETSYELLOWLOMATIUM

POLEMONIUMELEGANS
1

ELEGANTSKY-PILOT

SAXIFRAGABRONCHIALISVAR.VES134

MATTEDSAXIFRAGE

SAXIFRAGACAESPITOSAVAR.EMAR134

TUFTEDSAXIFRAGE

SAXIFRAGAOPPISITIFOLIA
1

PURPLESAXIFRAGE

SENECIONEOWEBSTERI 1

OLYMPICMOUNTAINBUTTERWEED

SYNTHYRISPINNATIFIDAVAR.LAN1

WOOLYFEATHERLEAFKITTENTAILS

U R

TROPHICLEVEL:191INVERTEBRATEEATER

INVERTEBRATES
U R

U

U I

BEMBIDIONCOMPLANULUM 1234

GROUNDBEETLE

NEBRIATRIFARIAVANDYKEI 1234 U

GROUNDBFETLE

TROPHICLEVEL:191INVERTEBRATEEATER

HERPETOFAUNA

U u R

U R

с

U I

с

AMBYSTOMAGRACILEGRACILE123456789

BROWNSALAMANDER

AMBYSTOMAMACRUDACTYLUMMACROD1234

WESTERNLONG-TOEDSALAMANCER

PLETHODONVANDYKEI 12

WASHINGTONSALAMANDER

RHYACOTRITONOLYMPICUSOLYMPIC12345

NORTHERNOLYMPICMOUNTAINSALA

KEYTOSYMBOLS-1.1.1A-2
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1
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2
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a
b
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t



1.1.1

F

ArcticAlpineZone

IceFields/Glaciers

ICEFIELDS/GLACIERS

HabitatDescription

Predominantlyice-coveredhabitat,unvegetated

andunstable.

CharacteristicFlora

Algae,bacteria.

CharacteristicFauna

Insects,iceworms.FoodWeb

Abbreviatedfoodwebwithlowdiversityandfew

species.
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1.1.2 TRUEFIRZONE

GENERAL

COMMENT

WithinthestudyareathezoneisrestrictedtotheslopesoftheOlympicMountainsandis

largelyintheNationalPark.Itisacool,coniferous,sub-alpineforestandcorresponds

tothemountainhemlockandsilverfirzonesasdefinedbyFranklin&Dyrness(1973)and

theCanadianandHudsonianZonesasdescribedbyArmyCorpsofEngineers(1975F).

.

TOPOGRAPHY

AND

SOILS

Elevationrangesfrom600to1700meters(1968to5576feet).Topographygenerallysteepand

youthful.Soilsonsteepslopestendtobeshallow,overlyingvolcanicandsedimentary

bedrock.Soilsinvalleysandmoremoderateslopesaredeepandwellformed.Dominantsoils

areSpodosols,i.e.,Cryorthods(PodzolsandGreyPodzols),andHaplorthods(BrownPodzolic

Soils).

CLIMATE

Thezoneiswetandcoolwithannualprecipitationaveraging260cm(102inches).Rain

shadows
aspect,sunshadows,anddiurnalwindpatternsproducestrongmicroclimaticeffects.

Averageannualtemperaturerangesfrom3.4to5.6°C(38to42°F),dependinglargelyonele

vationandshadoweffects.AverageJanuarytemperaturesrangefrom-3.7°Cto-1.7°C(25to

29°F).AverageJulytemperaturesrangefrom12to15°C(54to59°F).Summersareshortand

cool;wintersarelongandcold.

HYDROLOGY

Thezoneischaracterizedbyheavyprecipitationandsnowfall.Precipitationrangesfrom160

to280cm(25to43inches)including400-1400cm(157to551inches)ofsnow.Asnowpackof

1to7.5meters(3to25feet)(dependentonelevationandshadoweffects)istypical.Snow

covercanbeexpectedforaslongas6monthsintheupperelevations.Retentionismoderate

andrunoffisrapid,peakingduringthespringmelt.

HABITATTYPES

1.1.2A

Locustrine

1.1.2B

Palustrine

1.1.2C

Riverine

1.1.2D

EarlySeralShrub

1.1.2E

SecondGrowth

Forest

1.1.2F

OldGrowth

Forest

1.1.2G

Sub-Alpine

Meadow

1.1.2H

Rockland/Tolus
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1.1.2TrueFirZone

ALacustrine

LACUSTRINE

CharacteristicFlora

Nannoplankton,ultraplankton.

HabitatDescription

Clear,coldwaterscharacteristicallyoligotrophic

i.e.,deficientinnutrientsandlowinproductivity.

Lakesaresubjecttoseasonalstratificationand

mixing.

FoodWeb

Predominantlydetrital,dependingonsurrounding

drainage;salmonids,andinsomelakesamphibians

areattheapex.Summerbreedingharlequinducks
andcommonloonsareseasonalcomponents.

CharacteristicFauna

Zooplankton:protozoans,rotifers,cladocerans,

copepods,andmites.

Salmonidfish:rainbow,brook,cutthroat,and

silvertrout(sockeyesalmon).(Whitefishare

foundinlargerlakes.)

Benthos:midges,amphipods,stoneflyandmayfly

larvae.

Mammals: mink.

Birds: commonloon,harlequinduck.
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COMMUNITYCOMPJSITIONINLANDS ZONEITRUEFIR HABITATILACUSTRINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

TROPHICLEVELS(1)PRODUCER

NONVASCULAR

TROPHICLEVELI121HERBIVORE

MAMMALS

123456789с
с сDIATOMA

DIATOM

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

C G

CASTORCANADENSIS 12345678

BEAVER

EKITHIZONDORSATUM 12345678

PORCUPINE

TRJPHICLEVELI131CARNIVORE

FISHES

U
с G

C
с

CALAMAGROSTISCRASSIGLUMIS123456789

THURBERTSREEDGRASS

POTANOGETONALPINUS 123456789

MJUNTAINPONDWEED

RJRIPPANASTURTIUMAQUATICUM123456789

WATER-CRESS

SAGITTARIALATIFOLIA 123456789

WAPATO

SPIREADOUGLASII 123456789

DOUGLASSPIREA

TROPHICLEVELi(2)HERBIVORE

INVERTEBRATES

с
G

PROSOPIUMWILLIAMSONI 1

MOUNTAINWHITEFISH

PTYCHOCHEILUSOREGONENSIS
1236

NORTHERNSQUAWFISH

SALMOCLARKI 123456789

CUTTHROATTROUT

SALMOTUTRA
89

BROWNTROUT

TROPHICLEVEL:131CARNIVORE

HERPETOFAUNA

U

с G

A
с .

C

THAMNOPHISSIRTALISFITCHI123456789

VALLYGARTERSNAKE

THAMNOPHISSIRTALISPICKERINGI123

PUGETSOUNDRED-SIDEDGARTERS

TROPHICLEVELI131CARNIVORE

BIRDS

с

A

с

C

с

U E

A

123456789

MAYFLIES

BRILLIA

123456789

TRUEMIDGES

EPHEMERELLA 123456789

MAYFLIES

GASTROPODA 123456789

SNAILS

HYDRUPTILA 123456789

CADCISFLIES

HYOROPTILIDAE 123456789

CADDISFLIES

LIMNEPHILIDA 123456789

CADDISFLIES

PARALEPTOPHLEBIA 123456789

MAYFLIES

PHRYGANEIDAE 123456789

CADDISFLIES

SIPHLONURUS 123456789

MAYFLIES

ACTITISMACULARIA 123456789

SPOTTEDSANDPIPER

FALCOPEREGRINUS 123456789

PEREGPINEFALCIN

TROPHICLEVEL:141DETRITIVORE

INVERTEBRATES

A

A

123456789с

C

123456789
4

A

123456789с

C

123456789

123456789A

CERATOPOGONIDAE

BITINGMIDGES

ENCHYTRACDAE

OLIGOCHAETES

ISOPODA

ISOPODS

LEPIDOSTOMA

CADCISFLIES

LEPIDOSTOMATIDAS

CADDISFLIES

LUMBRICULIDAE

OLIGOCHAET

OLIGOCHAETA

SEGMENTEDROUNDWORMS

STRATIOMYIDAE

SOLDIERFLIES

TUBIFICIDAE

TUBIFICIDS

2 123456789

4
123456789

123456789

NORTHWESTERNTOADITADPOLE

HYLAREGILA 123456789

PACIFICTREEFROG/TADPOLE

RANAAURORAAURORA 123456789

NORTHERNRED-LEGGEDFROG,TADP

RANACASADAE

BAETIS

123456789

MIDGES

CHIRONOMIDAE

TROPHICLEVELi(2)HERBIVORE

HERPETOFAUNA

BUFOBOREASBOREAS

12

CASCADESFROG,TADPOLE

A 23456789 с

C 123456789A

KEYTOSYMBOLS
-
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2
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ZONE:TRUEFIRCOMMUNITYCOMPOSITIONINLANDS

SCIENTIFICNAME

COMMONNAME

HABITATILACUSTRINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUS

TROPHICLEVEL:151OMNIVORE

INVERTEBRATES

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

с 123456789PSYCHOMYIIDAE

CADDISFLIES

ROTIFERA

ROTIFERS

с 123456789

A

AMPHIPODA 123456789

AMPHIPODS

HESPEROCORIXALAEVIGATA 123456789

WATERBOATMAN

LIMNEPHILIDAE 123456789

CADDISFLIES

SIGARAVANDYKEI 123456789

WATERBOATMAN

TROPHICLEVELI(6)PARASITE

INVERTEBRATES

TROPHICLEVEL:181SCAVENGER

INVERTEBRATESC

ASTACIDAE 123456789с

CRAYFISH

TURBELLARIA 123456769с

FLATWORMS

TROPHICLEVELI(9)INVERTEBRATEEATER

INVERTEBRATES

23456789 U
CLIMACIA

SPONGILIA

HIRUDINAE

LEECHES

123456789C

123456789A

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES
23456789

C

123456789
123456789C

123456789
A

123456789с

123456789с
123456789

A

123456789
123456789

A

с

123456789
123456789

4
с

123456789C X
123456789A

123456789A

123456789

123456789 123456789

AMELETUS

MAYFLIES

BOSMINA

inATERFLEAS

CERACLEA

CADDISFLIES

CLADOCERA

WATERFLEAS

CUPF.PODA

COPEPOOS

CULEXTARSALIS

MOSQUITO

CULICIDAE

MOSQUITOS

CYCLOPS

CUPEPODS

DAPHNIA

WATERFLEAS

DIAPTOMUS

COPEPOOS

EPISCHURA

COPEPODS

KELLICOTTIA

KOTIFERS

LEPTOCERIDAE

CACCISFLIES

MYSTACIDES

CADDISFLIES

PELOCYPODA

CLAMS

PSYCHOMYIA

CADDISFLIES

ANSIOPTERA

DRAGONFLIES

ANTHERIX

SNIPEFLIES

BELOSTOMAFLUMINEUM

WATERBUG

BIDESSUSAFFINIS

DIVINGBEETLE

COLEOPTERA

AQUATICBEETLES

CORIXIDAE

WATERBOATMEN

DOLICHOPODIDAE

LONG-LEGGEDFLIES

DYTISCIDAE

PREDACEOUSDIVINGBEETLES

EMPIDIDAE

DANCEFLIES

GELASTOCORISOCULATUS

TOADBUG

GERRIDAE

WATERSTRIDERS

GERRISNYCTALIS

WATERSTRIDER

GYRINIDAE

WHIRLIGIGBEETLES

GYRINUSPICIPES

WHIRLIGIGBEETLE

HYDROPHILIDAE

WATERSCAVENGERBEETLES

HYDROPORUSUNDULATUS

DIVINGBEETLE

NOTONECTAKIRBYI

BACKSWIMMER

NOTONECIAUNDULATA

BACKSWIMMER

NOTONECTIDAE

BACKSWIMMERS

123456789
123456789A

123456789
123456789

A

123456789
123456789A

A

123456789A

123456789
C

123456749
123456789с

A

123456789
123456789с

123456789C

123456789C

123456789с
123456789C

123456789с

H
a
b
i
t
a
t

1
.
1
.
2

A
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATILACUSTRINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS RANGE
SCIENTIFICNAME

COMMONNAME
ABUNDANCESTATUS

TRIPICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

TROPHICLEVEL:(91INVERTEBRATEEATER

MAMMALS

с
SOREXPALUSTRIS

12

WATERSHREW

TROPHICLEVEL:(0)UNKNOWN

INVERTEBRATES

123456789

123456789
A

OECETIS
123456789с

CADDISFLIES

OPHIOGOMPHUS 1 0

ORAGONFLIES

POLYCENTRIPODIDAE 123456789
с

CADDISFLIES

RHYACOPHILA 123456789
A

CADDISFLIES

SALDULAEXPLANATA 12 0

SHOREBUG

SALDULAPALLIPES 123456789с

SHOREBUG

SIALIS 23456789 С

ALDERFLIES

ZYGOPTERA 123456789
A

DAMSELFLIES

TROPHICLEVELE191INVERTEBRATEFATER

FISHES

123456789

123456789
A

123456789с

ACARINA

WATERMITES

CHIRONOMUS

TRUEMIDGES

EPHEMEROPTERA

MAYFLIES

LIMNEPHILUS

CADDISFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORMS

OSTRACODA

SEEDSHRIMP

PSYCHODIDAE

MOTHFLIES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

123456789с

123456789
A

123456789
A

G

123456789
A

G

CATOSTOMUSCATUSTOMUS
123 с

LONGNOSESUCKER

SALMOCAIRONERI 123456789A

RAINBOHTROUT

SALMOTUTRA 89

BROWNTROUTIJUVENILE

SALVELINUSFONTINALIS 789 с

BROOKTROUT

TRJPHICLEVEL191INVERTEBRATEFATEP

HERPETOFAUNA

123456789

G

AMBYSTOMAGRACILEGRACILE123456789C

BROWNSALAMANDER

AMBYSTOMAMACRIDACTYLUMMACROD1234
C

WESTERNLONG-TUEDSALAMANDER

DICAMPTOOONENSATUS 123456789
U

PACIFICGIANTSALAMANDER

HYLAREGILA 123456789A

PACIFICTREEFROG

RANAAURORAAURORA 123456789A

NORTHERNRED-LEGGEDFROG

RANACASCADAE 12 C
CASCADESFROG

TARICHAGRANULJSAGRANULOSA123456789с

NORTHERNROUGHSKINNEDNEWT

TRUPHICLEVELI191INVERTEBRATEEATER

BIRDS

IRIDOPROCNEBICOLOR

TREESWALLOW

123456789©

1
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4

r
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h



1.1.2TrueFirZone

B
Palustrine

PALUSTRINE

HabitatDescription

Freshwatermarshandshrubswamps.Marshesare

dominatedbyherbaceousplantsandshrubswamps

bywoodyplants.Accumulationoforganicmaterials

ishighandanaerobicsoilconditionsaretypical.

CharacteristicFlora

Periphyton,Carexspp.(sedge),heath,pitcher

plant,cottongrass,sedges,yellowskunk

cabbage,devil'sclub,Sitkaalder.

FoodWeb

Productivityishighduringthefairlyshort

growingseason.Thefoodwebisdominatedby

grazersinmarshesandundocumentedinshrub

swamps.

CharacteristicFauna

Invertebrates:mosquitolarvae,damselfly.

Herpetofauna:cascadefrog,rough-skinnednewt.

Mammals:Rooseveltelk,northernboglemming,

mountainvole.

Birds: greenheron.
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATIPALUSTRINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS RANGE
SCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS

TROPHICLEVELI(1)PRODUCER

NON-VASCULARPLANTS

U

A
SPHAGNUM 123456789

SPHAGNUMMOSS

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

C

A

с с C.

R
A -

U R

TROPHICLEVELI(2)HERBIVORE

INVERTEBRATES

ELMIDAE 123456789

RIFFLE85cTLES

EPHEMERELLA
123456789

MAYFLIES

EUKIEFFERIELLA 123456789

TRUEMIDGES

GASTROPODA
123456789

SNAILS

HYDROPTILIDAE 123456789

CADDISFLIES

LIMNEPHILIDAE 123456789

CADDISFLIES

OCHROTPIC4IA 123456799

CADDISFLIES

PARALEPTOPHLEBIA
123456789

MAYFLIES

PHRYGANEIDAC
123456789

CADDISFLIES

PSEUDOCLO:ON 1

MAYFLIES

SIPHLONURUS
123456789

MAYFLIES

STENODEMATRISPINOSUM 123456789

PLANTBUG

TROPHICLEVEL:121HERBIVORE

HERPETOFAUNA

U U

U C

U 4 -

с

C с

C
с

U

ALNUSRUBRA 123456789

REDALDER

ANDROMEDAPOLIFOLIA 12

BOG-ROSEMARY

BENSONIELLAOREGANA 89

BENSONIELLA

CALAMAGROSTISCRASSIGLUMIS123456789

THURBERISREEDGRASS

CORNUSCANADENSIS 123456789

BUNCHBERRYDOGWOOC

DROSERAROTUNDIFOLIA 123456789

ROUND-LEAVEDSUNDEW

GAULTHERIASHALLON 123456789

SALAL

KALMIAOCCIDENTALIS 123456789

SWAMPLAUREL

LEDUMGLANDULOSUM
123456789

PACIFICLABRADORTEA

LEDUMGROENLANDICUM 12345

LABRADORTEA

PINUSCONTORTA
123456789

LODGEPOLEPINE

PINUSMONTICOLA 157

WESTERNWHITEPINE

RORIPPANASTURTIUMAQUATICUM123456789

WATER-CRESS

RUBUSSPECTABILIS 123456789

SALMONBERRY

THUJAPLICATA 123456789

WESTERNREDCEDAR

TOFIELDIAGLUTINOSA 123456789

WESTERNTOFIELDIA

TSUGAHETEROPHYLLA 123456789

WESTERNHEMLOCK

VACCINIUMOXYCOCCUS 123456789

WILDCRANBERRY

TROPHICLEVEL:(2)HERBIVORE

INVERTEBRATES

R

U

C

U C

A

с

A

U

BUFOBOREASBOREAS
123456789

NORTHWESTERNTOADITADPOLE

HYLAREGILA 123456789

PACIFICTREEFROG/TADPOLE

RANAAURORAAURORA 123456789

NORTHERNRED-LEGGEDFROG,TADP

RANACASADAE 12

CASCADESFROG,TADPOLE

TRJPHICLEVELI121HERBIVORE

BIRDS

C

A с

U U

U
с

U

MELOSPIZALINCOLNII 123456789

LINCOLNTSSPARROW

TROPHICLEVEL:121HERBIVORE

MAMMALS

12345678с C

123456789
A

123456789
U

123456789
A

BAETIS

MAYFLIES

CHIRONOMIDAE

TRUEMIDGES

CINYGMULA

MAYFLIES

CRICOTOPUS

TRUEMIDGES

CASTORCANADENSIS

BEAVER

MICROTUSLONGICAUDUS

LONG-TAILEDVOLE

MICROTUSJREGONI

OREGONVOLE

REITHREDONTOMYSMEGALOTIS

WESTERNHARVESTMOUSE

123456789U

123456789

89

123456789C

KEYTOSYMBOLS1.1.1A-2
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2
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COMMUNITYCO1PSITIONINLANDS ZON::TRUEFIR HABITATIPALUSTRINE

SCIENTIFICNAMS

COMMONNAME

RANGE ABINNANCS STATES RANGE
SCIENTIFICNAME

COMMONNAME

ASUNDANCESTATUS

TRIPHICLEVEL

FISHES

(31CARNIVORE TRJOHICLEVEL!151OMNIVORE

INVERTI.BRATES

G
SALMOCLARKI 123455799

CUTTHROATTROUT

TRIPHICLEVEL(31CARNIVORE

HERPETOFAUNA

AMPHIPODA 1234567A9

APHIPOOS

LIMNEPHILIDA 12345079

CADDISFLIES

SIGARAVANOYK:I 123456789

ATEPSCATMAN

TRIP4ICLEVELE1!1OMNIVORE

MAMMALS

A

4

THAMMOPHISSIRTALISFITCHI123456789

VALLYGARTERSNAKE

THAMNOPHISSIRTALISPICKERINGT123

PUEETSOUNDRE0-510EDGARTERS

TRIPHICLEVELI131CARNIVORE

MAMMALS

123456789CPEREMYSCUSMANICULATUS

05ERMOUSE

123456789

TROPHICLEVELi(6)PARASITE

INVERTEBRATESSOREX09SCURUS

DOCKYSHQE

U

123456789

.

HIRUCINAE

LEECHES
TROPHICLEVEL:(4)DETRITIVORE

INVERTEBRATES

123456789C

TROPHICLEVEL:17)FILTERFEEDER

INVERTEIRATES

123456789
A

123456789

123456789
A

123456789

123456789
123456789A

123456759C
123456789

C

123456789A

123456789
C X

123456789
A

123456789
8

123456789C
1234567A9

A

CERATCEUGINIDAE

BITINGMIDG:S

OIXA

DIXAMIDGES

ENCHYTRACOAE

OLIGOCHAETES

HYOROBANOS

TRUFMIOG::

ISOPODA

ISOPODS

LEPICOSTD4A

CADCICHLIES

LUMOFICULIOA:

OLIGOCHAFT

MICRCTENDIPES

TRUEMIDGES

OLICOCHAITA

SEGMENTEDROUNDWORMS

ORTHOCLAIUS

TRUEMIDGES

PARAKIEFFTRIELLA

TRUEMIDGES

OHACNOPSECTRA

TRUEMIDGES

PHJCLACIUS

TRUEMITGES

STRATIEMYIDAE

SOLCIERFLIES

TANYTADSUS

TRUEMIOGES

TURIFICIOA

TUEIFICIDS

123456769
A

123456789
A

12345679

AMELETUS

MAYFLIES

CLADOCERA

WATCRFLEAS

COPEPODA

COPEPODS

CCRYNONSURA

TRUEMIDGES

CULEXTARSALIS

JSOUIT)

CULICIDAF

MOSWUITO)

CYCLOPS

CUPEPODS

HETEROTRLSOCLADIUS

TRUEMICGES

LEPTOCERLOAF

CADCISFLIES

MICROPSECTRA

TRUEMIDGES

MYSTACIDS

CADDISFLIES

PARACLADOPELMA

TRUEMIDGES

PARALANYTARSUS

TRUEMIDGES

PELECYPODA

CLAMS

PSECIRCCLADIUS

TRUEMIDGES

ROTIFERA

UTIFRS

123456789
A

123456789
0

123456769с

123456789A

123456789
A

123456789C

123456789

23456789C

123456789

!23456789с

123456789

A123456789

123456749©

123456789
&
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COMMUNITYCOMPOSITIONINLANOS ZONE!TRUEFIR HABITATIPALUSTRINE

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

Q

0

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

SALDULAEXPLANATA 12

SHOREBUG

SALDULAPALLIPES 123456789

SHOREBUG

SIALIS 23456789

ALDERFLIES

ZYGOPTERA 123456789

DAMSELFLIES

STEMPELLINA 123456789

TRUEMIDGES

STEMPELLINELLA 123456789

TRUERIDGES

THIENEMANNIELLA 123456789

TRUEMIDGES

TROPHICLEVEL:(E)SCAVENGER

INVERTEBRATES

с

C
с

TRUPHICLEVEL:(9)INVERTEBRATEEATER

FISMES
ASTACIDAS 123456789с

CRAYFISH

TURBELLARIA 123456789с

FLATWORMS

TROPHICLEVEL:(9)INVERTEBRATEFATER

INVERTEBRATES

123456789USALMOGAIRONERI

RAINBOWTROUT

TROPHICLEVELE(9)INVERTEBRATEEATER

HERPETOFAUNA
123456789

23456789
с

O

123456789
C

C

123456789 U

A
123456789C

123456789с
с

AMBYSTOMAGRACILEGRACILE123456789

BROWNSALAMANDER

AMBYSTOMAMACRUDACTYLUMMACROD1234

WESTERNLONG-TOEDSALAMANDER

DICAMPTUDINENSATUS 123456789

PACIFICGIANTSALAMANDER

HYLAREGILA 123456789

PACIFICTREEFRUG

PLETHODONVANDYKEI
12

WASHINGTINSALAMANDER

RANAAURORAAURORA 123456789

NORTHERNRED-LEGGEDFROG

RANACASCAUAE 12

CASCADESFROG

RHYACOIRITONOLYMPICUSOLYMPIC12345

NORTHERNOLYMPICMOUNTAINSALA

TARICHAGRANULOSAGRANULOSA123456789

NORTHERNROUGHSKINNEDNEWT

A123456789
A

с
123456789C

Q
123456789

ANSIOPTERA

DRAGONFLIES

BEZZIA

BITINGMIDGES

CICINDELAHIRTICOLLIS

TIGERBEETLE

COLEOPTERA

AQUATICBEETLES

CURIXIDAS

WATERBOATMEN

DOLICHUPODIDAE

LING-LEGGEDFLIES

DYTISCIDA:

PREDACEOUSDIVINGBCETLES

EMPIDIDAE

DANCEFLIES

GELASTOCORISCULATUS

TOADSUG

GERRIDAE

WATERTRIDERS

GERRISINCURVATUS

WATERSTRIDER

GYRINIDAE

WHIRLIGIGBCATLES

HYDROPHILIDAE

WATERSCAVENGERBRETLES

MACPCPELOPIA

TRUEWIDGES

NOTONECTAUNDULATA

BACKSWIMMER

NOTONECTIOAE

BACKSWIMMERS

RHYACOPHILIDAE

CADDISFLIES

с

с
123456759A

123456789
TROPHICLEVELS(9)INVERTEBRATEEATER

MAMMALS
123456789

A

123456789с
123456789C

12 U

2345

MYOTISLUCIFUGUS

LITTLEBROWNMYOTIS

SOREXPALUSTRIS

WATERSHREW

SOREXVAGRANS

VAGRANTSHREW

123456789C
123456789

123456789

12345679
A

1
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATIPALUSTRINE

SCIENTIFICNAME

CUMMONNAME

RANGE ARUNDANCE STATUS

TROPHICLEVEL:10)UNKNOWN

INVERTEBRATES

123456789
A

123456789A

123456789
Q

123456789
A

123456789
C

123456789 с

123456789
A

ACARINA

WATERMITES

CHIRONOMUS

TRUEMIDGES

CONCHAPELOPIA

TRUEMIDGES

EPHEMEROPTERA

MAYFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORMS

OSTRACODA

SEEDSHRIMP

PELTOPERLA

STONEFLIES

PLECOPTERA

STONEFLIES

POLYPEDILUM

TRUEMIDGES

PSYCHODIDAE

MOTHFLIES

THIENEMANNIMYIA

TRUEMIDGES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

123456789с

123456789U

123456789с

123456789A

123456789
0

123456789

123456789A
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1.1.2

C

TrueFirZone

Riverine

RIVERINE

CharacteristicFlora

Periphyton

HabitatDescription

Clearcoldoligotrophicwater,fairlylowflows

insummerwithheavyflowsduringspringmelt.

Streamshaveconsiderablewhitewaterandare

predominantlyintheBoulderZonedefinedby

Bauer(1974A).Gradientsaresteepandboulders

andgravelarethemainsedimentsizes.

CharacteristicFauna

Insects:stonefly,mayfly,caddisfly,andblack

fly,nymphstages.

Birds:dipper.

FoodWeb

Predominantlydetritalanddependentoncatchbasin.
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATIRIVERINE

RANGE ABUNDANCESTATUS
RANGE ABUNDANCESTATUS

SCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(11PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:121HERBIVORE

INVERTEBRATES

123456789сDIATOMA

DIAICM

TRJPHICLEVELS(1)PRODUCER

VASCULARPLANTS

U .POTAMOGETONALPINUS 123456789

MOUNTAINPOVOWEED

RORIPPANASTURTIUMAQUATICUM123456789

WATER-CRESS

TRIPHICLEVEL:121HERBIVORE

INVERTEBRATES

с

A

123456789
с

&

с
.23456789

A

с
2345 Q

A
123456789C

HIMALOPSYCHE 23456789

CADDISFLIES

HYDROPTILA 123456789

CADDISFLIES

HYDROPTILIDAE 123456789

CADDISFLIES

LEUCOTRICHIA 456789

CADDISFLIES

LEUCTRA 123456789

STONEFLIES

LIMNEPHILIDAE 123456789

CADDISFLIES

MICRASEMA
123456789

CADDISFLIES

NARPUS 123456789

RIFFLEBcETLES

NEMOURA 123456799

STONEFLIES

OCHROTRICHIA 123456789

CADDISFLIES

OPTIOSERVUS 123456789

RIFFLEBEETLES

PARALEPTOPHLEBIA 123456789

MAYFLIES

PHRYGANEIOAE 123456789

CADDISFLIES

PSEUDOCLOEON
1

MAYFLIES

PTERONARCELLA 123456789

STONEFLIES

PTERONARCYS 123456789

STONEFLIES

RHITHROGENA 123456789

MAYFLIES

SIPHLONURUS 123456789

MAYFLIES

LAITZEVIA 123456789

RIFFLEBEETLES

TRIPHICLEVEL:121HERBIVORE

HERPETOFAUNA

C

123456789с

123456789
с

с

A
123456789A

с
123456789

4

C
1234567890

1

с
123456789

AMIOCENTRUS

CADDISFLIES

BASTIS

MAYFLIES

BORECCHLUS

TRUEMIDGES

BRACHYCENTRIDAE

CADDISFLIES

BRACHYPTERA

STONEFLIES

BRILLIA

MIDGES

CHIRUNOMIDAS

TRUEMIDES

CINYGMULA

MAYFLIES

CLACOTANYTARSUS

TRUEMIDGES

CRICUTOPUS

TRULMIDGES

ELMIDAE

RIFFLEBELTLES

EPEORUS

MAYFLIES

EPHEMERELLA

MAYFLIES

EUCAPNOSIS

STONEFLIES

EUKIEFFERIELLA

TRUEMIDGES

GASTROPODA

SNAILS

GLOSSOSOMATIDAE

CADDISFLIES

HALIPLL'SROBERTSI

HALIPLID

HEPTAGENIA

MAYFLIES

METERLIMNIUS

RIFFLEBEETLES

C

4
123456789

4

123456789
с

A

1234567A9
с

A

1 Q

123456789с

123456789с
Q

123456789с

ASCAPHUSTRUEI 123456789

TAILEDFROGITADPOLE

BUFOBOREASBORSAS 123456789

NORTHWESTERNTOADITADPOLE

HYLAREGILA 123456789

PACIFICTREEFROG/TADPOLE

RANAAURIRAAURORA 123456789

NORTHERNRED-LEGGEDFROG,TADP

RANACASADAE 12

CASCADESFROG,TADPOLE

123456789C

123456789A

-

123456789C

KEYTOSYMBOLS 1.1.1A-2
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRIJEFIR HABITATIRIVERINE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:121HERBIVORE

MAMMALS

TROPHICLEVEL:(4)DETRITIVORE

INVERTEBRATES

с

C

CASTORCANADENSIS 12345678

BEAVER

ERITHIZONDORSATUM 12345678

PORCUPINE
TRUPHICLEVELI131CAPNIVOPE

FISHES
O

A

с G

с -

C

0

A G

Q

PROSOPIUMWILLIAMSONI 1

MOUNTAINWHITEFISH

PTYCHOCHEILUSOREGONENSIS1236

NORTHERNSQJAWFISE

SALMOCLARKI 123456789

CUTTHROATTROUT

SALMOTUTRA 89

BROWNTROUT

SALVELINUSMALMA 123456789

DOLLYVARDEN

TROP:41CLEVELI131CARNIVORE

HERPETOFAUNA

с
G

MICROTENDIPES 123456789

TRUEMIDGES

MONODIAMESA 23456789

TRUEMIDGES

ODONTOMESA 23456789

TRUEMIDGES

OLIGOCHAETA 123456789

SEGMENTEDROUNDWORMS

ORTHOCLADIUS 123456789

TRUEMIDGES

PARAKIEFFERIELLA
123456789

TRUEMIDGES

PHAENOPSECTRA 123456789

TRUEMIDGES

PROCLADIUS 123456789

TRUEMIDGES

STRATIOMYIDAE 23456789

SOLDIERFLIES

STYLODRILUS 1

OLIGOCHAETES

TANYTARSUS 123456789

TRUEMIDGES

TUBIFICIDAE 123456789

TUBIFICIDS

TROPHICLEVEL:(5)OMNIVORE

INVERTEBRATES

с

U G

с

Q

C с

C
A

THAMNOPHISSIRTALISFITCHI123456789

VALLYGARTERSNAKE

THAMNOPHISSIRTALISPICKERINGI123

PUGETSOUNDRED-SIDEDGARTERS

IKJPMILLEVEL:131CARNIVORE

BIRCS

с
ACTITISMACULARIA 123456789

SPOTTEDSANDPIPER

TROPICLEVELi141DETRITIVORE

INVERTEBRATES

AMPHIPODA 123456789

AMPHIPODS

LIMNEPHILIDAE
123456789

CADDISFLIES

TROPHICLEVEL:(6)PARASITE

INVERTEBRATES123456789C

123456789
4

123456789
4 с

CLIMACIA
23456789

SPONGILIA

HIRUDINAE
123456789

LEECHES

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

123456789
0

123456789C

CERATOPOGONIDAE

BITINGMIDGES

DIXA

DIXAMIDGES

ENCHYTRAEDAE

OLIGOCHAFTS

HYDROBAENUS

TRUEMIDGES

IRONODES

MAYFLIES

ISOPODA

ISOPODS

KINCAIDIAVA

OLIGOCHAETES

LEPIDOSTOMA

CADDISFLIES

LEPIDOSTOMATIDAE

CADDISFLIES

LUMBRICULIDAE

OLIGOCHAETES

123456789с

123456789с

123456789с

1

AMELETUS

MAYFLIES

ARCTOPSYCHE

CADDISFLIES

CERACLEA

CADDISFLIES

CHEUMATOPSYCHE

CADDISFLIES

CONSTEMPELLINA

TRUEMIDGES

123456789C

123456789

123456789

1234567A9

15
O

123456789 .
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COMMUNITYCOMPOSITIONINLANOS ZONE!TRUEFIR HABITATIRIVERINE

RANGE ARUNDANCE
ABUNDANCE

STATUS
RANGE

STATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

CUMMONNAME

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

C 0

C
с

STEMPELLINELLA 123456789

TRUEMIDGES

THIENEMANNIELLA 123456789

TRUEMIDGES

NORMALDIA 123456789

CADCISFLIES

TROPHICLEVELS(8)SCAVENGER

INVERTEBRATES

C

0

2

A

ASTACIDAE 123456789с

CRAYFISH

TURBELLARIA 123456789C

FLATWORMS

TRJP1CLEVEL:(0)INVERTEARATEEATER

INVERTEBRATESA

C
123456789с

C
123456789A

2
123456789с

23456789

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

CJPEPODA 123456789

CUPEPCOS

CORYNONEURA 123456789

TRUEMIOGES

DIAMESA 123456789

TRUEMIDGES

OOLOPHILUOES 123456789

-NULL

METEROTRIOSOCLADIUS 123456789

TRUE"IDOSS

HYDROPSYCHE 123450769

CADCISFLIES

KRENGSMITTIA 123456789

TRUEMIDG1S

LEPTOCERIDAE 123456789

CADDISFLISS

MICROPSECTRA 123456789

TRUEMIOGES

MYSTACIOS 123456789

CAODISFLIES

PARACLADDELMA 123456789

TRLIMIDGES

PARACAICOPUS 123456740

TRULMIDES

PARAMETRICNEMUS 123456789

TRUEMIDGES

PARAPSYCH: 123456789

CADDISFLIES

PARATAYTARSUS 123456789

TRUE10GFS

PELECYPIDA 123456769

CLAMS

PHILCPOTAMIDAE 123456789

CADDISFLIES

POTTHASTIA 123456789

TRUEMIDGES

PSECIRCCLADIUS 123456789

TRUEMIDGES

PSYCHOMY1A 123456789

CADDISFLIES

PSYCHOMYIIDAE 123456799

CADDISFLIES

RHEOTANYTARSUS 123456789

TRUEMIDGES

ROTIFERA 123456789

ROTIFERS

SIMULIIDA! 123456789

BLACKFLIES

SIMULIUM 123456789

BLACKFLIES

STEMPELLINA 12345679

TRUEMIDGES

3 123456789A

1234 с

0 23456789 0

C
123456789с

4 123456789с

с

ACRONEURIA

STONEFLI:S

ALLOPERLA

STONCFLIES

ANSIUPTERA

DRAGONFLIES

ANTHERIX

SNIPEFLIES

APCYNOPTERYX

STONEFLIES

BEMBIDIONCOMPLANULUM

GROUNDBEETL:

BEZZIA

BITINGMIDGES

BIOESSUSAFFINIS

DIVINGBEETLE

CARDIOCLADIUS

PIDGES

CICIND:LAHIRTICOLLIS

TIGERBEETLE

COLEOPTERA

AQUATICBEETLES

CORIXIDAF

WATERBUATMEN

CULTUS

STONEFLIES

DULICHOPODIDAE

LONG-LEGGEDFLIES

DYTISCIDAE

PREDACEOUSDIVINGBEETLES

EMPIDIDAE

DANCEFLIES

GELASTICORISOCULATUS

TOADBUG

GERRIDAE

WATERSTRIDERS

123456789с

с 123456789A

C 123456789C .

C 123456789C

C 123456789с

123456789с

A 123456789с

O 123456789с

o

H
a
b
i
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t
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATIRIVERINE

SCIENTIFICNAME

COMMONNAME

RANGE ARUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE APUNDANCESTATUS

TPJPHICLEVEL:(91INVERTEBRATEFATER

INVERTEBRATES

TROPHICLEVELI191INVERTEBRATEEATER

FISHES

123456789с

123456789с

123456789C

CATOSTOMUSCATOSTOMUS 123 с

LONGNOSESUCKER

SALMUGAIRONERI 123456789

RAINBOWTROUT

SALMOTUTRA 89

BRCWNTROUTIJUVENILE

SALVELINUSFONTINALIS 789

BROOKTROUT

TROPHICLEVEL:(9)INVERTEBRATEEATER

HERPETOFAUNA

G

123456789C
G

123456789C

1234567890

2345

123456789с

2345

123456789с

AMBYSTOMAGRACILEGRACILE123456789с

BROWNSALAMANDER

ASCAPHUSTRUEI 123456789A

TAILEDFROG

DICAMPTODONENSATUS 123456789
U

PACIFICGIANTSALAMANDER

HYLAREGILA
123456789A

PACIFICTREEFROG

RANAAURORAAURORA 123456789U

NORTHERNREO-LEGGEDFROG

RANACASCADAE 12 с

CASCADESFROG

RHYACOTRITONOLYMPICUSOLYMPIC12345 с

NORTHERNOLYMPICMOUNTAINSALA

TARICHAGRANULOSACRANULOSA123456789U

NORTHERNROUGHSKINNEDNEWT

TROPHICLEVEL:191INVERTEBRATEEATER

BIRCS

123456789

GERRISNYCTALIS

WATERSTRIDER

GYRINIDAE

WHIRLIGIGPEETLES

GYRINUSPICIPOS

WHIRLIGIGBEETLE

HYOPJPHILIDAE

WATERSCAVENGERBEETLES

ISUPERLA

STONEFLIES

KATHROPERLA

STONEFLIES

MACPOPELOPIA

TRUEMIDGES

MICROVELIABJENJI

VELIID

NATARSIA

TRUEMIDGES

NUTONECTIDAE

BACKSWIMMERS

OECETIS

CADDISFLIES

OPHIOGOMPHUS

DRAGONFLIES

PARAFERLA

STONEFLIES

PULYCENTRIPODIDAE

CADDISFLIES

POLYCENTRUPUS

CADDISFLIES

PS:CTROTANYPUS

TRUEMIDGES

RHYACOPHILA

CALDISFLIES

RHYACOPHILIDAE

CADDISFLIES

SALDULANIGRITA

SHOREBUG

SALDULAPALLIPES

SHURCBUG

SIALIS

ALDERFLIES

ZYGOPTERA

DAMSELFLIES

с

123456789

123450789с

12345679

1234567890 -

1234567A9C

CINCLUSMEXICANUS 123456789с

DIPPER

TROPHICIEVELI(9)INVERTEBRATEEATER

MAMMALS

123456789A

SOREXPALUSTRIS

WATERSHREW

12
C

1234567A9C

23456789с

123456789C
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COMMUNITYCOMPOSITIONINLANDS ZONE:TRUEFIR HABITATIRIVERINE

RANGESCIENTIFICNAME

COMMUNNAME

ABUNDANCESTATUS

TROPHICLEVELS(0)UNKNOWN

INVERTEBRATES

123456789

123456789
4

123456789

1 U

123456789с

123456789
A

123456789с

123456789
Q

123456789
4

123456789A

123456789
C

123456789с

1234567890

ACARINA

WATERMITES

CHIRONOMUS

TRUEMIDGES

CONCHAPELOPIA

TRUEMIDGES

DEUTEROPHEBIIDAE

MOUNTAINMIDGES

ECCLISOMYIA

CADDISFLIES

EPHEMEROPTERA

MAYFLIES

HELICOPSYCHE

CADDISFLIES

HYDATOPHYLAX

CADDISFLIES

HYDROPSYCHIDAE

CADDISFLIES

LIMNEPHILUS

CADDISFLIES

MUSCIDAE

HOUSEFLIES

NEMATODA

ROUNDWORMS

NEMATOMORPHA

HORSEHAIRWORMS

NEOPHYLAX

CADDISFLIES

OSTRACODA

SEEDSHRIMP

PELTOPERLA

STONEFLIES

PLECOPTERA

STONEFLIES

PSEPHENIDAE

WATERPENNIES

PSYCHODIDAE

MOTHFLIES

PTILODACTYLIDAE

PTILODACTYLBEETLES

RHEOCRICOTOPUS

TRUEMIDGES

SERICOSTOMATIDAE

CADDISFLIES

THIENEMANVIMYIA

TRUEMIOGES

TIPULIDAE

CRANEFLIES

TRICHOPTERA

CADDISFLIES

123456789с

123456789с

123456789с

123456789
A

23456789 U

123456789A

23456789 0

123456789

123456789A

123456789Q

123456789
A

123456789
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1.1.2TrueFirZone

DEarlySeralShrub

EARLYSERALSHRUB

HabitatDescription

Thishabitatoccursfollowingdisturbancesuchas

fireorlogging.Ashrubcommunityquicklybecomes

establishedanddominatesuntilovertoppedbyforest

species.

CharacteristicFlora

Beargrass,huckleberry,brackenfern.Onwet

siteselderberry,gooseberry,andsalmonberry

dominate.

FoodWeb

Predominantlygrazingorbrowsing,significantuse

ofshrubsbyelkandblack-taileddeer.

CharacteristicFauna

Birds:white-crownedsparrow,dark-eyedjunco,

Wilson'swarbler,mountainchickadee.

Mammals:bats,deermouse,bushy-tailedwoodrat,

Townsend'schipmunk,coyote.
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ESecondGrowthForest

1.1.2TrueFirZone

SECOND GROWTHFOREST

HabitatDescription

Youngvigorouseven-agedforest(100yearsoldor
less)withfairlyclosedcanopy.

CharacteristicFlora

inthelowerreachesofthezoneDouglasfir,

noblefir,andwesternhemlockarethedominant

treespecies.Inthehigherelevationssilver

fir,mountainhemlock,lodgepolepine,andsub
alpinefiraremorecommon.

FoodWeb

Thefoodwebiscompartmentalizedintotwosegments
acanopywhichisdominatedbygrazers(including

seedeaters)andaforestfloorwebwhichislargely

detrital.

CharacteristicFauna

Mammals:Townsend'schipmunk,deermouse,heather

vole,coyote,Trowbridgeshrew,Snowshoehare.

Birds:westerntanager,eveninggrosbeak,Clark's

nutcracker,raven,red-breastednuthatch,hermit

thrush,browncreeper,Stellar'sjay,Swainson's

thrush,andblack-throatedgraywarbler.
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F

1.1.2 TrueFirZone

oldGrowthForest

OLDGROWTHFOREST

HabitatDescription

Agingconiferforestwithpartiallyopenedcanopy

containssnagsandsomediseasedtrees.

CharacteristicFlora

Silverfiristhedominantspecies.Western

hemlockandDouglasfirarecommonatlower,and

mountainhemlockathigherelevations.Climax

speciesaresilverfirandmountainhemlock.
FoodWeb

Thefoodwebiscompartmentalizedintotwosegments:

acanopywhichisdominatedbygrazersandaforest

floorcommunitywhichislargelydetrital. However,

duetothepartiallyopencanopy,browseandother

forestfloorgrowthoccurs.

CharacteristicFauna

Birds:spottedowl,saw-whetowl,goshawk,gray

jay,variedthrush,hairywoodpecker,pileated

woodpecker,chestnut-backedchickadee,hermit

warbler.

Mammals:redtreemouse,duskyshrew,marten,

flyingsquirrel.

Herpetofauna:Pacificgiantsalamander,tailed

frog.
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1.1.2TrueFirZone

GSub-AlpineMeadow

SUB-ALPINE MEADOW

HabitatDescription

Nonforestedgladesmorecommoninthehigherreaches

ofthezone.Moistureconditionsvaryconsiderably.

Thisisafragilehabitat,whichcanbedamagedby

excessiveuseandsubsequenterosion.

CharacteristicFlora

Xerictomesicvegetationissimilartothat

identifiedfortheArcticalpinemeadowhabitat.

Inpoorlydrainedareascotton-grass,sphagnum,

andrushesaremorefrequent.

FoodWeb

Grazingfoodwebwithlowproductivity,slowregener

ationandsuccession.Concentrationsofherbivores

arecommonduringsummermonths.

CharacteristicFauna

Mammals:mountainvole,Richardson'svole,Townsend's

mole,Rooseveltelk,black-taileddeer,blackbear.

Birds:waterpipit,white-crownedsparrow,kill

deer,AmericanKestrel,goldeneagle,Clark's

nutcracker,Lincoln'ssparrow,rufoushummingbird.
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Kaye

Н.

TrueFirZone

Rockland/Talus

ROCKLAND/TALUS

HabitatDescription

Dominatedbyrockoutcrops,boulders,cliffs.

Lackofsoilseverelylimitingtoplantgrowth.

CharacteristicFlora

Predominantlyunvegetated;lichensandmossesmost

common.

FoodWeb

Off-sitegrazingfoodweb;fewspecies,lowproducti

vity.

CharacteristicFauna

Birds:goldeneagle,raven.

Mammals:mountaingoat,yellow-belliedmarmot,

long-tailedweasel.
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1.2.7 . WESTERNHEMLOCKZONE

Highlyproductiveandextensivelowlandconiferforest.Currentlylargelyinsecondgrowthdueto

extensiveloggingandwindthrow.Muchofthehighlyproductivecommercialforestlandsofthestudy

areaoccurinthiszone.ThezonecorrespondstotheWesternHemlockZoneofFranklinandDyrness

(1973),andtheHumidTransitionZoneasdescribedbytheArmyCorpsofEngineers(1975F).

GENERAL

COMMENT

TOPOGRAPHY

AND

SOILS

Elevationrangesfrom150to600meters(492to1968feet)intheOlympicsandfromnearsealevelto

600meters(1968feet)intheCoastalRange.Topographyisvariablebutusuallynotprecipitous.

Typicalarelowermountainslopes,foothillsandplains,withmanybogs.Soilsaremoderatelydeep

todeepwithmediumacidityandhighorganiccontent(FranklinandDyrness,1973).Dominantsoils

includeDystrochrepts(SolsBurnsAcides),Haplumbrepts(WesternBrownForestSoils),andHaplohumult

(RedishBrownLateriticSoils).

CLIMATE

Thezonehasamild,wetmaritimeclimate.Averageannualtemperaturesrangefrom8°Cto10°C(46to

50°F)withsummerandwinterextremesmuted.AverageJanuarytemperaturesarenear1°C(340F)and

averageJulytemperaturesarenear17.5°C(64°F).Snowcoverisinfrequentinthelowerelevations.

Summerdehydrationstressissignificantonoverlydrainedsoilsandsouthfacingslopes.

HYDROLOGY

Thezoneischaracterizedbyheavyprecipitationvaryingfrom160to320cm(63to12inches).

Averageannualsnowfallsrangefrom0atnearsealeveltonearly200cm(79inches)athigher

elevations.However,snowcoverisusuallyofshortduration.Mostoftheprecipitationoccurs

duringthewinterwithsummerreceivingonly6-9percent.Latesummerandearlyfallflowsare

consequentlylow.

HABITATTYPES

1.2.1J

SecondGrowth1.2.11SacondGrowth

ForestSecondGrowthForest

(Broadloof)Forest(Mixed)(Conitor)

1.2.1H

1.2.1B

Palustrine

1.2.1C

Rivering
1.2,1A

Lacustrino

1.2.1F

EarlySoral1.2.1.G

Grassland/EarlySeral

Pasture
Shrub

1.2.1D

Riparian

1.2.1E

Agricultural

1.2.1K

OldGrowth

Forost
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0

SUCCES

SIONAL

STAGE

ORIGINAL

COMMUNITY

**

EARLYSERAL

GRASSLANDI

PASTURE

EARLYSERAL

SHRUB

**

SECONDGROWTH

FOREST

(BROADLEAF.

MIXED,CONIFER)

OLDGROWTH

FOREST

TIME ~1YEAR ~5YEARS ~20YEARS ~500-1,000YEARS

PRIMARY

RATE

CONTROLLING

FACTORS

FIRE,

LOGGING,

CLEARING,

MASSWASTING

DEGREEOF

DISTURBANCE,

NUTRIENTS,

MOISTURE,

BROWSING

NUTRIENTS,

MOISTURE,

BROWSING,

SEEDSOURCE

NUTRIENTS,

MOISTURE

SECONDARY

RATE

CONTROLLING

FACTORS

SEVERITYOFFIRE,

LOGGINGPRACTICES

(e.g.SCARIFICATION,

COMPACTION,

CLEARCUTTING,

EROSION,

SLASHDISPOSAL),

LOADING&DRAINAGE

FERTILIZATION,

PLANTING,

HERBIVOREPOPULATION,

ASPECT,

PRECIPITATION,

SOILDEPTH&QUALITY,

*SELECTIVECUTTING

*WINDTHROW

FERTILIZATION,

PLANTING,

HERBIVORE&

SEEDEATING

POPULATION,

PRECIPITATION,

ASPECT,

SOILDEPTH&

QUALITY

TIME

(WITHOUT

DISTURBANCE) (SEETERRESTRIAL

SUCCESSIONNOTES

INSECTION3.2.4.1

OFVOLUME2.)

*SELECTIVECUTTING&WINDTHROWREVERT

ONLYASFARASSHRUBSTAGE.

** REFERTOAPPROPRIATEHABITATDESCRIPTION.O

SUCCESSIONMODEL-WESTERNHEMLOCKZONE
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ORIGINAL

COMMUNITY

EARLYSERAL

GRASSLAND/PASTURE

EARLYSERAL

SHRUB

SECONDGROWTH

FOREST

OLDGROWTH

FOREST (SOURCES).

COMMUNITY

COMPOSITION

100
90

NITROGEN

UPTAKE

(
k
g
/
h
a
)

I
b
/
a

(EDMONDS,1974)

120

ACCUMULATION

OFFOLIAGE

NUTRIENTS

(
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/
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a

)

0

105

NITROGEN

CALCIUM

-POTASSIUM1
b
/
a (COLEetal.,1975)

=

0
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l
o

TOTAL

BIOMASS

UNDERSTORY
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(
m
e
t
r
i
c

t
o
n
n
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/
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)

VASCULAR

PLANTS

(COLEetal.,1975)
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/
a

500 200

TOTALBIOMASS

ACCUMULATION (EDMONDS,1974)

(ABOVEGROUND)
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(
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)
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)

10,000 9,000

NETANNUAL

PRODUCTION

I
b
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a
/
y
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(GRIERetal.,1974)

0

high

EROSIONAND

LANDSLIDE

POTENTIAL

(MONTGOMERY,1976)

low

M

ENVIRONMENTALINDICES

ASSOCIATEDWITHWESTERNHEMLOCKSUCCESSION
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1.2.1 WesternHemlockZone

Lacustrine

LACUSTRINE

HabitatDescription

Lakesareoligotrophictomesotrophic.Characterized

byemergentvegetation,shallowwater,andthickshore

linevegetation.Theyaregenerallymoreproductive

thanthelakesofthehigherzones.

FoodWeb

Productivityisdominatedbyphytoplanktoninlarge

deeplakesandbyperiphytonandemergentvegetation

insmallershallowlakes.Bothgrazinganddetrital

componentsofthefoodwebarewell-developed.

CharacteristicFauna

Zooplankton:protozoans,rotifers,copepods,mites,

withcopepodsthemostnumerous.

Fish:inoligotrophicwaters,rainbowtrout,Dolly

Varden,brooktrout,cutthroattrout,sockeyesalmon

(silvertrout),whitefish.inwarmer,moreenriched

waters,perch,bullhead,crappie,andlargemouthbass.

Mammals:mink,riverotter,muskrat,beaver,and

raccoon.

Birds:mallard,widgeon,bufflehead,greatblue

heron,Canadagoose,gadwall,Americancoot,belted

kingfisher,osprey.

Herpetofauna:paintedturtle,gartersnakes,rough

skinnednewt,westerntoad,bullfrog.

CharacteristicFlora

Nannoplanktonandultraplanktondominatetheoligo

trophiclakes.Yellowpondlily,cattails,andpond

weedarecommonmacrophytes.
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SERAL

STAGE
OLIGOTROPHIC

D
MESOTROPHIC

D
EUTROPHIC MARSH/SWAMP

♡
UPLAND

TIME

PRIMARY

RATE-CONTROLLING

FACTORS

AREA/DEPTHRATIO

NUTRIENTS

DETRITUS

SEDIMENT

AREA/DEPTHRATIO

NUTRIENTS

DETRITUS

SEDIMENT

AREA/DEPTHRATIO

NUTRIENTS

DETRITUS

SEDIMENT

DETRITUS

SEDIMENTS

SECONDARY

RATE-CONTROLLING

FACTORS

TOPOGRAPHY

PRECIPITATION

SOILS

LANDUSE

SEWAGEEFFLUENT

VEGETATION

RUNOFF

CONSTRUCTION,

LOGGINGAND

MININGACTIVITIES

TOPOGRAPHY

PRECIPITATION

SOILS

LANDUSE

SEWAGE

VEGETATION

RUNOFF

CONSTRUCTION,

LOGGINGAND

MININGACTIVITIES

TOPOGRAPHY

PRECIPITATION

SOILS

LANDUSE

SEWAGE

VEGETATION

RUNOFF

CONSTRUCTION,

LOGGINGAND

MININGACTIVITIES

PRECIPITATION

DRAINAGE

DIKING

LANDUSE

VEGETATION

RUNOFF

CONSTRUCTION,

LOGGINGAND

MININGACTIVITIES

AQUATICSUCCESSIONMODEL-

LACUSTRINE/PALUSTRINEWESTERNHEMLOCK
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01igotrophic Mesotrophic Eutrophic UplandSwamp/Marsh

86
60

Nutrient

Concentration

(ug/1) 26

5
0

Nutrient

Concentration

(ug/1)
10

10.0Chlorophylla

(ug/1)
7.62

=1,000

-500

NetPrimary

Productivity

(mg/C/m2/day)
200

16
Secchi

Visibility

(meters)

8

2

bluegreen&

Floral

Composition

ultraand

nannoplankton

net

plankton

alder,cedar

willows,

cottonwood,

devilsclub

Filimentous
cattails,sedge.

Algae,pond
heath,Douglas

Lily,horsetails
sperea,willows

othersubmergents

&emergentvegetation

red-winged

bass,crappie,
blackbird,

bluegill long-billed

marshwren

Faunal

Composition

rainbow,cutthroat

trout,whitefish

black-tailed

deer,mountain

beaver

3 NO-N

TIME

Datafromselectedlakes,actualconditionsvaryseasonally

andwithsite-specificconditions.

ENVIRONMENTALINDICES

ASSOCIATEDWITHFRESHWATERAQUATICSUCCESSION
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ECOSYSTEMMODEL-

LACUSTRINE

WESTERNHEMLOCK

UPLAND

MAMMALS,BIRDS,

ANADROMOUSFISH,

INSECTS,HERPTOFAUNA

INSOLATION
MIGRATION

VISITATION PROCESSES USERS

AIR
EXCHANGE

SURFACE

&AERIAL

COMMUNITY

METAMORPHOSIS

REPRODUCTION

ATMOSPHEREADVECTION
NONCONSUMPTIVE

USES

EQUILIBRIUM

|
|

EROSION

RUNOFF

PERCOLATION

DEMANDEVAPORATION

PRECIPITATION

2
2 CONSUMPTION

C.C.

REGULATION

(ADJACENT
FLOW

UPLANDS

(INUNDATION

DISSOLVED

GASES

WATER

|

1
WITHDRAWAL

&

HARVESTINGPHOTO FISHING

REGULATION

PELAGIC

COMMUNITY

DAMS

BASIC

INDUSTRIES

(REGIONAL)

ADJACENT

WETLANDS

(EXCHANGE
WATERCOLUMN

EXCHANGE
SEASON

WIND

TEMP

IMPORTS

EXPORTS

MIXING
PRECIP

1,SNOWMELT
|HEAT

(SEEINDEXTRENDS)
SUSPENDEDDISSOLVED

SOLIDSSOLIDS!

ICONSTRUCTION

&

FILLING

TOANDEXCHANGE

FROMLAKE

REGULATION

(UPSTREAM

RIVERINE

MUNICIPAL

UTILITIES

RUNOFF

CONSUMPTION

TURBINES

ORDISCHARGE

SPILLWAY!
REGULATION

POWER

GENERATIONC.C. PROCESSUSE

SETTLING PERÇOLATION

PHOTO

|

1

DOWNSTREAM

RIVERINE
RUNOFF

BENTHIC

-COMMUNITY
EXCHANGE

SERVICE

INDUSTRY

DETRITUS

|દ|

SEDIMENTS

GROUND

WATER
PERCOLATION

IMPOUNDMENT

GAINOF

HABITAT

DAMFAILURE

SUCCESSION

WATERREMOVAL

SUBSTRATE
1

C.C.=CarryingCapacity

LOSSOF

HABITAT

DAMS

TOLAKE (DISCHARGE
USEDWATER

RETURN

POLLUTION

REGULATION
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1.2.1

B

WesternHemlockZone

Palustrine

PALUSTRINE

HabitatDescription

Freshwatermarshandswampstypifiedbystanding

waterandpoordrainageandhydricvegetation.

Marshesaredominatedbyherbaceousplantsandswamps

bywoodyplants.Organicaccumulationandanaerobic

soilconditionsarecommon.

CharacteristicFlora

Marsh:cattails,rushes,sedges,duckweed,sphagnum,

heath,skunkcabbage,pitcherplant,Douglasspirea.

Swamp:redalder,westernredcedar,blackcotton

wood,sweetgale,andwillows.

FoodWeb

Productivityisfairlyhighandthegrazingcomponent

offoodwebpredominates.

CharacteristicFauna

Invertebrates:dragonflies,damselflies,mosquitoes,

mites,otherarachnids.

Mammals:muskrat,beaver,raccoon,northernwater

shrew,easterncottontail,Oregonvole.

Birds:greatblueheron,Americanbittern,red

wingedblackbird,commonyellowthroat,waterfowl,and

long-billedmarshwren.
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ECOSYSTEMMODEL-

PALUSTRINE

WESTERNHEMLOCK

EXTERNALI

POPULATIONS

MIGRATION

VISITATION
INSOLATION

EVAPOTRANSPIRATION

ADVECTION

ATMOSPHERE
AIR

WETLAND

-ADMINISTRATION

&REGULATION

FEDERAL

LOCAL&

STATE

GOVERNMENTS

PRECIP TOALL

ACTIVITIES

RECREATIONVISITATION PEOPLE

PERCOLATION

-

GAINOF

HABITAT

SPORT

HARVEST

TRAPPING

&

HUNTING

EXPORT

SKINSAND

TWATERFOWL

INCREASE

WATERTABLE

C.C.

RIPARIAN

PHOTO

SUCCESSIONOR

DECREASEWATER

TABLE

EXPORTHARVEST
FOREST

INDUSTRY

WOOD

EXCHANGE

LOSSOF

HABITAT

PALUSTRINE

COMMUNITY

SUBSTRATE

WATER

COLUMN UPTAKE

LOSSOF

HABITAT

VOINCREASF

WATERSUCCESSIONOR

TABLEDECREASEWATER

TABLE

TRANSITION

BETWEEN

LACUSTRINE

AND

RIPARIAN

.

IMPORT

FILLINGDEVELOPMENT

GOODS,

SERVICES,

CAPITAL

PEOPLELACUSTRINE EXPORT

REGULATION

C.C.=CarryingCapacity

-EXTRACTION)

LAKEAND

GROUND

WATER

WATERAND

WASTESYSTEMSFLOW

WATERTABLE

LAKELEVEL

RETURN
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1.2.1WesternHemlockZone

CRiverine

RIVERINE

menon

CharacteristicFlora

Typicalphytoplanktoninclude:Spirogyra,Aphanizo

Oscillatoria,Melosira,Navicula,Pinnelaria,

Gomphonema,Diatoma,Nitzschia,Cymbella.Emergents

suchascattails,sedges,andrushescanalsooccur.

HabitatDescription

Cold,clearwatersgenerallyarelowinnutrients.

TheturbidColumbiaRiverisanexception,asit

drainsanextensiveinlandarea.

Theriversarepredominantlyinthefloodwayzonewith

smallersectionsfallinginthepastoralandboulder

zones(Bauer,1974A).Channelgradientisusually

fromonetothreemetersperkilometer,steeperinthe

boulderzoneandlessinthepastoralzone.Bed

materialsareprimarilygravelandsand.Boulders

andcobblesoccuronsteepergradients,whilesand

andsiltoccuronflattergradients.Channelsare

generallybraidedbutmaybecomesinuousatlower

elevationsandflattergradients.

CharacteristicFauna

Invertebrates:stoneflies,caddisflies,andmayflies

arecommoninvertebratesandaretypicalofriffle

areas
whiletubificidsandoligochaetesaremore

commoninpools.

Fish:cohosalmon,chinooksalmon,rainbowtrout,cut

throattrout,whitefish,sculpin,squawfish,suckers,

andstickleback.

FoodWeb

insmallerstreamsthecomponentsofthefoodwebare

primarilydetritalanddependentonthedrainagebasin.

inlargerstreamsandrivers,periphytonandphyto

planktoncontributesignificantlytothefoodweb.

Mammals:mink,riverotter,raccoon.

Birds:dipper,harlequinduck,hoodedandcommon

mergansers.

Herpetofauna:tigersalamanderandnorthwestsalaman

der(smallstreams).
.
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ECOSYSTEMMODEL–

RIVERINE

WESTERNHEMLOCK

UPLAND

COMMUNITY

AÑADROMOUS/UPLAND

INSECTS FISHANIMALS

O

PROCESSES USERS

V

LITTERFALL

INSOLATION REPRODUCTIONMIGRATION

METAMORPHOSISVISITATION

VISITATION

NON

CONSUMPTIVE

USES

SHADE

ADVECTION

ATMOSPHERE
AIR DAMS

HARVEST
DEMAND

REGULATION

EVAPORATION

PRECIP PROCESSUSE
CHEMICAL

EQUILIBRIUM

&AERATION

BASIC

INDUSTRIES*

(REGIONAL) |

ADJACENT

UPLANDS

EROSION

RUNOFF

PERCOLATION

FLOODING

DISSOLVED

GASES

WATER

PERTURBATIONS
TMPORT

EXPORT

WATERCOLUMN

CONSTRUCTION

&

CHANNELIZATION
(ADJACENT

TWETLANDS
EXCHANGE

MUNICIPAL

UTILITIESC.C.

1

DISSOLVED

SOLIDS

HEAT

MIXING

SUSPENDED

SOLIDS

TURBIDITY PHOTO
ESTUARY RUNOFF

FISHING

EXCHANGE

RIVERINE

COMMUNITY
REGULATION

WITHDRAWAL

&

HARVESTING

PERCOLATION

SCOURING

GRADIENT

SETTLING

POWER

GENERATION

V

GROUND

WATER

DETRITUS

I&

SEDIMENTS

-
-

PERCOLATION IMPOUNDMENT

EROSION
isUB'SRATE

EXCHANGE

SERVICE

INDUSTRY

REGULATION

LOSSORGAIN

OFHABITAT

BEDROCK = C.C.=CarryingCapacity

TOWATER

COLUMN
DISCHARGE

USEDWATER

RETURN

POLLUTION

REGULATION

*SEEVOLUMEI,FIGURE4-12,MAJORACTIVITYSUMMARYMODEL
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1.2.1 WesternHemlockZone

Riparian

RIPARIAN

HabitatDescription

Wateredgehabitatgenerallydifferentiatedfrom

surroundingareasbyalteredvegetation,often

subjecttoperiodicflooding.

CharacteristicFlora

Blackcottonwood,redalder,Oregonash,cascara,
willows,westernwaxmyrtle.

FoodWeb

Productivityiswaterdependent.Considerable

interactionoccursatthewater/landedge.

CharacteristicFauna

Mammals:mink,long-tailedweasel,riverotter,

raccoon,bobcat,Rooseveltelk,coyote,vagrant

shrew.

Birds:easternkingbird,screechowl,great

hornedowl,red-tailedhawk,grouse,swallows,crow,

beltedkingfisher,greatblueheron.

Herpetofauna:northernalligatorlizard,garter

snakes,Pacifictreefrog,westerntoad,red-legged

frog,long-toedsalamander.
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ECOSYSTEMMODEL-

RIPARIAN

WESTERNHEMLOCK

0

INSOLATION

ATMOSPHERE ADVECTION) AIR

1

WIND

PRECIP
ADMINISTRATION

&

REGULATION

GOVERNMENTS

PERCOLATION

DETRITUS

C.C.
INCREASEWATER

TABLE UTILITY)RECREATION

UPLAND

PEOPLE
VISITATION

LEACHING PHOTO
GAINOF

HABITAT

EXCHANGE

CANOPY

COMMUNITYSUCCESSIONOR

DECREASEWATER

TABLE

NUTRIENTS

UPTAKE

HARVEST

HUNTING

&

TRAPPING

EXPORT GAME

SUBSTRATE

INCREASE

WATERTABLE

LOSSOF

HABITAT
SHADING

SOIL

C.C.
RIVERINEL

LACUSTRINE

IOR

PALUSTRINE

HARVEST

FOREST

INDUSTRY

EXPORT WOOD

FLOODING)

PHOTO

EXPORT

FLOOR

COMMUNITY
(EXCHANGE

GROUND

WATER,

SOIL

MOISTURE

1
GROUND

WATER
FLOW

UPTAKE

CLEARING IMPORTEXTRACTION

PRECIP

SEASON

WATERTABLE

DEVELOPMENT MATERIALS
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1.2.1WesternHemlockZone

EAgricultural

AGRICULTURAL

HabitatDescription CharacteristicFlora

Areasundercultivation,truckcrops,orchards, Cultivatedvegetationandweedplants.

berryfarms.

CharacteristicFauna

FoodWeb Mammals:vagrantshrew,Townsend'smole,coyote,

Managedforhumanuse. easterncottontail,Townsend'svole,Oregonvole,

raccoon,stripedskunk,redfox.

Birds:swallows,Savannahsparrow,red-tailedhawk,

ring-neckedpheasant,gulls,killdeer,crow,mourning

dove,short-earedowl.

Herpetofauna:gophersnake,gartersnakes,western

toad.
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1.2.1WesternHemlockZone

FEarlySeral

Grassland/Pasture

EARLYSERALGRASSLAND/PASTURE

HabitatDescription CharacteristicFlora

Herbaceous,lowvegetationwithnooverstory.IncludesGrasses,herbs.

openslopesandsummitsofthemountainswithinthe

WesternHemlockZoneaswellasthelowlandopenfields.CharacteristicFauna

Mammals:COWShorses,black-taileddeer,Roosevelt

FoodWeb elk,duskyshrew,coastmole,Townsend'smole,

Grazingandoftendirectedtoman'sutility. easterncottontail,Oregonvole,Pacificjumping

mouse,coyote,redfox.

Birds:red-tailedhawk,marshhawk,AmericanKestrel,

killdeer,swallows,robin,westernmeadowlark,

Brewer'sblackbird,Savannahsparrow,Vespersparrow,

Oregonjunco.

Herpetofauna:gartersnakes,tigersalamander,

northwesternsalamander,Pacifictreefrog.
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1.2.1

G

WesternHemlockZone

EarlySeralShrub

EARLYSERALSHRUB

HabitatDescription

Earlysuccessionalthicket.

lands.

Shrubstageinforest

CharacteristicFlora

Trailingblackberry,Oregongrape,vinemaple,salal,

Pacificrhododendron,snowbush,willows,swordfern,

huckleberries.

FoodWeb

Browsing grazing. CharacteristicFauna

Mammals:coastmole,easterncottontail,mountain

beaver,Townsendchipmunk,deermouse,blackbear,

black-taileddeer,Rooseveltelk,coyote,bobcat.

Birds:songsparrow,Oregonjunco,white-crowned

sparrow,commonnighthawk,MacGillivray'swarbler,

ruffedgrouse,robin,commonbushtit,mountainquail,

sharp-shinnedhawk,willowflycatcher.
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1.2.1

Н.

WesternHemlockZone

SecondGrowthForest

(Broadleaf)

SECONDGROWTHFOREST(Broadleaf)

HabitatDescription

Young,vigorousbroadleafforest.

CharacteristicFlora

Redalder,big-leafmaple,cherry,dogwood,black

cottonwood,Oregonash.

FoodWeb

Bothcanopyandforestfloorcomponentsofthe

foodwebarewelldeveloped.Thecanopywebis

dominatedbygrazers,whilethatoftheforest

floorisprimarilydetrital.

CharacteristicFauna

Mammals:mountainbeaver,Trowbridgeandvagrant

shrew,coastmole,deermouse,Pacificjumpingmouse,

raccoon,spottedskunk,coyote,bobcat,black-tailed

deer.

Birds:westerntanager,eveninggrosbeak,solitary

vireo,Swainson'sthrush.

Herpetofauna:northernalligatorlizard,racer,

commonandnortherngartersnakes,northwestern

salamander,long-toedsalamander,rough-skinnednewt,

redsalamander,red-leggedfrog.
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1.2.1 WesternHemlockZone

SecondGrowthForest

(Mixed)

SECONDGROWTHFOREST(Mixed)

HabitatDescription

Young,vigorousforestwithmixtureofconiferand

broadleaftreespecies.

CharacteristicFlora

Douglasfir,redalder,westernredcedar,big-leaf

maple,westernhemlock,andblackcottonwood.

FoodWeb

Bothcanopyandforestfloorarecomponentsthat

sustainthefoodweb.Thecanopyfoodwebisdomi

natedbygrazerswhilethatoftheforestflooris

detrital.

CharacteristicFauna

Mammals:Trowbridgeshrew,vagrantshrew,coast

mole,mountainbeaver,deermouse,Pacificjumping

mouse,coyote,redfox,bobcat,black-taileddeer,

Rooseveltelk.

Birds:ruffedgrouse,band-tailedpigeon,Vaux's

swift,westernwoodpecker,easternkingbird,

black-cappedchickadee,red-breastednuthatch,

robin,Bewick'swren,Swainson'sthrush.

Herpetofauna:gartersnakes,rough-skinnednewt,

redsalamander,Pacifictreefrog.

H
a
b
i
t
a
t

1
.
2
.
1

1
-

1



H
a
b
i
t
a
t

11

1.2.1WesternHemlockZone

JSecondGrowthForest

(Conifer)

SECONDGROWTHFORESTConifer)

HabitatDescription

Young,vigorous,second-growthconiferforestless

than120yearsold,generallywithaclosedcanopy.

CharacteristicFlora

Douglasfir,westernredcedar,PortOrfordcedar,

grandfir.

FoodWeb

Boththecanopygrazingandtheforestfloordetri

talcomponentsofthefoodwebarewell-developed.

CharacteristicFauna

Mammals:mountainbeaver,chickaree,northernflying

squirrel,deermouse,long-tailedweasel,Oregonvole,

Pacificjumpingmouse,marten,bobcat.

Birds:bluegrouse,ruffedgrouse,band-tailed

pigeon,westernflycatcher,rufoushummingbird,

Steller'sjay,crow,chestnut-backedchickadee,

winterwren,robin,variedthrush.
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1.2.1WesternHemlockZone

KOldGrowthForest

OLDGROWTHFOREST

HabitatDescription

oldgrowth,predominatelyconiferforest(120years

old).Deadsnags,anddiseasedtreesaretypical.

Thecanopyisnotclosed.

CharacteristicFlora

ClimaxspeciesiswesternhemlockwithDouglasfir

dominantondrysitesandwesternredcedarandPort

Orfordcedarprevalentonmoistsites.Long-lived,

seralspeciescanremainacomponentofthecommunity

forseveralhundredyears.
FoodWeb

Boththecanopygrazingandtheforestfloorde

tritalcomponentsofthefoodwebarewelldeveloped. CharacteristicFauna

Mammals:marten,Pacificwatershrew,duskyshrew,

Townsendchipmunk,bobcat,long-tailedweasel,mink,

Rooseveltelk.

Birds:baldeagle,osprey,band-tailedpigeon,

screechowl,hairywoodpecker,olive-sidedflycatcher,

browncreeper,Hermitwarbler,westerntanager,purple

finch,spottedowl,Vaux'sswift.

Herpetofauna:Pacificgiantsalamander,tailedfrog,

Olympicsalamander,Oregonnewt,westernred-backed

salamander.
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COMMUNITYCOMPOSITIONINLANDS ZONE:WESTERNHEMLOCK HABITATIOLDGROWTHFOREST
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COMMUNITYCOMPOSITIONINLANDS ZONE!WESTERNHEMLOCK HABITAT:OLDGROWTHFOREST

ABUNDANCESTATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME
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COMMUNITYCOMPOSITIONINLANOS ZONE!WESTERNHEMLOCK HABITATIOLDGROWTHFOREST
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1.2.2

GENERAL

COMMENTS

REDWOODZONE

Thezoneisrestrictedtothefogbelt(MunzandKeck,1959)atthesouthernextremityofthe

studyareaandistypicallyfoundinlandoftheSitkaSpruceZone.Itextendsintermittently

fromapproximatelyfifteenkilometers(ninemiles)northoftheCalifornia-Oregonboersouthto

theSanLouisObispoCountyline.Characteristically,itextendsinlandnomorethan40to64

kilometers(25to40miles)whereitmergeswiththemixed-evergreenforestoftheinteriorupper

reachesofthecoastalwatersheds(GriffenandCritchfield,1972;MunzandKeck,1959;Cheatham

andHaller,1976).

Extendsfromsealevelto900meters(3,000feet)(CheathamandHaller,1976)withthebulkofits

distributionbeingbelow2,000feet(600meters)(GriffenandCritchfield,1972).Foundonboth

alluvialflatswithdeepwell-drainedsoilsandonvalleyslopeswithshallowwell-drainedsoils

(CheathamandHaller,1976).Thealluvialflatsaresubjecttoperiodicsiltationduetoflooding

(Ornduff,1974).Thezonetypicallyhaswest-facingslopeswithnortherlyandsoutherlyaspects

beingcommonandeast-facingslopesuncommon.

TOPOGRAPHY

CLIMATE

TheclimateismildandcomparabletothatofthesitkaSpruceZone.Meanannualtemperatures

varybetween50°and60°F(10°and15°c).Seasonalfluctuationsbetweenmeanannualmaximumand

meanannualminimumaremoderate:10to15°F(5to10°C)inlowlandsand30°F(15°C)inhigher

elevations.Temperaturesrarelydropbelow15°F(-10°c)orgoabove100°F(37°c)(Fowells,1965).

Frostfreeperiodrangesfromsixtoelevenmonths.Ofcriticalimportancetothedistributionof

thezonearefrequentsummerfogswhichdecreasewaterlossfromevaporationandtranspiration

duringtherelativelydrysummer.Condensationoffogontreecrownsandsubsequentfogdripadds

importantmoisturetothewaterbudget.

Alluvialstandsaresubjecttoperiodicwinterflooding,andfrequentsummerfogs(Cheathamand

Haller,1976).Annualprecipitationvariesfrombetween25to122inches(62to305cms)falling

mostlyaswinterrain.JanuaryistypicallythewettestmonthandAugustthedryest(Fowells,

1965).

HABITATTYPES

HYDROLOGY
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EarlySerol
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1.2.2B
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1.2.2RedwoodZone

АLacustrine

LACUSTRINE

HabitatDescription

Freshwaterlakesandponds.Lacustrinehabitatsare

uncommoninthezoneduetothewelldeveloped

drainagepattern.Nolargelakesoccurinthiszone

withinthestudyarea.Pondsareformedbybeaver

damsalongsmallerstreams.

CharacteristicFauna

Zooplankton:protozoans,copepods,rotifers,mites.

Benthos:chironomids.

Fish:rainbowtrout,cutthroattrout,bullhead,

largemouthbass,crappie,yellowperch.

Herpetofauna:yellow-leggedfrog,bullfrog,western

aquaticgartersnake.

Birds:bufflehead,Americancoot,kingfisher,common

loon,shoveler,Americanwidgeon.

Mammals:mink,riverotter,raccoon,beaver.

FoodWeb

Productivityisvaried.Thefoodwebispredominantly

basedondetritalinputfromthesurroundingdrainage

basinexceptwhereeutrophic.

CharacteristicFlora

Emergents:cattails,yellowpondlily,rushes,sedges,

willows.

Submergents:Plantago(plantain)spp.Phytoplankton

gothroughthetypicalannualcycleofspring:diatom;

earlysummer:diatomgreenalgae;latesummer:

blue-greenalgae.Actualconditionsinagivenlakeor

pondvaryandreflectlocalenvironmentalconditions.
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.2 RedyodZone

BPalustrine

PALUSTRINE

HabitatDescription

Freshwatermarshandswampscharacterizedbystanding

water,poordrainage,andhydricvegetation.Marshes

aredominatedbyherbaceousplantsandswampsbywoody

plants.Organicaccumulationandanaerobicsoil

conditionsarecommon.Thesehabitatsareoften

foundinfloodplainsorassociatedwithLacustrine

habitats.

CharacteristicFlora

Marsh:cattails,rushes,sedges,duckweed,sphagnum,

heath,pitcherplant.

Swamp:willows,crabapple,sweetgale,Labradortea,

Oregonash,redalder.

.

FoodWeb

Productivityishighwithgrazingportionoffoodweb

beingdominant.Thedetritalcompartmentistruncated

duetoanaerobicconditions.Accumulationoforganic

materialsintheformofpeatistypical.

CharacteristicFauna

Invertebrates:dragonflies,damselflies,mosquitoes,

mites,andotherarachnids.

Herpetofauna:yellow-leggedfrog,westernpond

turtle,blacksalamander,westernaquaticgartersnake.

Mammals:beaver,Oregonvole,raccoon,mink,marsh

shrew,duskyshrew,Pacificjumpingmouse.

Birds:greatblueheron,greenheron,red-winged

blackbird,long-billedmarshwren,commonyellowthroat,

egret,Virginiarail,killdeer.
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1.2.2

C

RedwoodZone

Riverine

RIVERINE

HabitatDescription

Freshwaterstreamsandriverswithmoderatetosteep

gradient.Watersaretypicallyclear,cold,and

oligotrophic.Bedmaterialincludesboulders,gravel,

andsand,withfinermaterialsoccurringinsomequiet

pools.

CharacteristicFlora

Diatoms,periphyton,Aphanizomenspp.,Anaebanaspp.,

Spirogyra,watercress,NaviculaandNitzschiaalgal

spp.

FoodWeb

Foodwebistypicallyheterotrophicanddependenton

detritusfromthesurroundingdrainagebasins.Where

adequatesunlightreachesthehabitatperiphytonand

emergentproductivitycanbeimportant.

CharacteristicFauna

Fish:chinookandcohosalmon,rainbowtrout,cut

throattrout,whitefish,sculpin,suckers,stickleback,

lamprey.

Herpetofauna:blacksalamander,westernaquatic

gartersnake,red-leggedfrog.

Birds:Americanmerganser,kingfisher,dipper.

Mammals:mink,riverotter,raccoon.
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D

1.2.2 RedwoodZone

Riparian

RIPARIAN

HabitatDescription

TheripariancommunityintheRedwoodZoneissimilar

tothatfoundintheotherlowlandforestzonesof

thestudyarea.Itisawateredgehabitatthat

differsfromthesurroundingareabyhavingaltered

vegetation.

CharacteristicFlora

Redalder,blackcottonwood,Oregonash,willows,

Californiamyrtle,Juncusspp.,Deweysedge,mitrewort,

devil'sclub.

FoodWeb

Productivityisdominatedbywateredgeplants.

Secondandthirdtrophiclevelsaretypicallywater

dependentinsectlarvaeandfish.Topcarnivores

aretypicallyterrestrialorsemi-aquatic.

CharacteristicFauna

Herpetofauna:bullfrog,red-leggedfrog,rough

skinnednewt,Pacifictreefrog.

Birds:kingfisher,long-billedmarshwren, red

wingedblackbird,dipper,greatblueheron,green

heron,osprey,swallows,Californiaquail.

Mammals:riverotter,mink,raccoon,marshshrew,

vagrantshrew,ringtail.
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1.2.2RedwoodZone

EAgricultural

AGRICULTURAL

HabitatDescription

Areasundercultivation;truckcrops,berryfarms,

alfalfafields,etc.

CharacteristicFlora

Cultivatedvegetationandweedspecies.

FoodWeb

Typicallymonocropearlyseralspecies,managedfor

theproductionoffiberandfoodforman.

CharacteristicFauna

Herpetofauna:gophersnake,gartersnake,western

toad.

Birds:swallows,Savannahsparrow,red-tailedhawk,

ring-neckedpheasant,gulls,killdeer,crow,barn

owl.

Mammals:vagrantshrew,Townsend'smole,coyote,

easterncottontail,Townsend'svole,Oregonvole,

raccoon,stripedskunk,redfox,grayfox.
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1.2.2

F

RedwoodZone

EarlySeral

Grassland/Pasture

EARLYSERALGRASSLAND/PASTURE

HabitatDescription

Earlyseralgrass/forbcommunityestablished

afterdisturbance.

FoodWeb

Agreaterproportionofnetprimaryproductivity

isincorporatedintothenon-detritalfoodweb

thanoccursintheforestedhabitats.

CharacteristicFlora

Bromegrass,fireweed,willow-weed,brakenfern,

fescuespecies,bentgrass,pampasgrass,Pacific

reedgrass,tuftedhairgrass.

Birds:turkeyvulture,white-tailedkite,American

kestrel,willet,killdeer,mourningdove,common

nighthawk,Allen'shummingbird,commongoldfinch,

Savannahsparrow.

Mammals:coastmole,littlebrownmyotis,brush

rabbit,Bottapocketgopher,dusky-footedwoodrat,

Californiameadowvole,grayfox,oppossum.
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1.2.2RedwoodZone

GEarlySeralShrub

EARLY SERALSHRUB

HabitatDescription

Shrubstageinsuccessionwhichmergesintochapperal

onlessfavorablesiteswithpoormoistureorshallow

soils.Onwindy,exposed,shallow-soiledsites,it

becomespermanentvegetationandiscallednorthern

coastalscrub(CheathamandHaller,1975).

CharacteristicFlora

Vegetationonmesictohydricsitesincludessaplings

oftreespeciessuchasredwood,tanoak,Douglasfir,

andunderstoryshrubspeciessuchasevergreenhuckle

berryandPacificrhododendron.Ondriersitessalal,

Suksdorfsage,fleabane,coyotebrush,madrone,poison

oak,andceanothusarecommon.

FoodWeb

Grazingfoodwebisbetterdevelopedthanonforested

sitesandlitterissparse.

CharacteristicFauna

Herpetofauna:westernrattlesnake,gophersnake,

westernfencelizard,racer,Eschscholtz'ssalamander.

Birds:red-tailedhawk,turkeyvulture,American

kestrel,Californiaquail,poorwill,hummingbirds,

white-crownedsparrow,scrubjay,songsparrow,

bushtit,warblers,rufous-sidedtowhee.

Mammals:black-taileddeer,bobcat,coyote,brush

rabbit,woodrat,white-footedmouse,grayfox,

Trowbridgeshrew,Beecheygroundsquirrel,coyote.
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1.2.2

H

RedwoodZone

SecondGrowthForest

(Broadleaf)

( SECONDGROWTHFOREST(Broadleaf)

HabitatDescription

Secondgrowthhardwoodforestusuallyfoundon

hydricorxericsiteswithinthezone.

CharacteristicFlora

Redalder,waxmyrtle,big-leafmaple,andvine

mapleformstandsonhydrictomesicsites,while

Pacificmadrone,tanoak,andOregonwhiteoakare

establishedondriersites.FoodWeb

Boththeforestcanopygrazingfoodwebandthe

forestfloordetritalfoodwebarewell-developed.

Thedetritalweb,however,transfersthegreat

majorityofthebiomassandenergy.

CharacteristicFauna

Birds:bluegrouse,Stellar'sjay,purplefinch,

solitaryvireo,robin,dark-eyedjunco,songsparrow,

screechowl.

Mammals:oppossum,blackbear,ermine,raccoon,

deermouse,westernharvestmouse,hoarybat.
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1.2.2RedwoodZone

|SecondGrowthForest

(Mixed)

SECONDGROWTHFOREST (Mixed)

CharacteristicFlora

Douglasfir,redwood,tanoak,madrone,redalder,

big-leafmaple.

HabitatDescription

Thehabitatfrequentlyoccursasasecondaryphaseof

successionasalderistoppedbyredwoodorDouglas

fir.Alsoonxericsites,particularlyhillsides,

mixedstandsofDouglasfir,tanoak,andmadroneare

typicalonasemipermanentbasisandaresimilarto

communitiesoftheMixedEvergreenZone.Oldercavity

infestedhardwoodarecriticalnichesforseveral

species.

CharacteristicFauna

Rhododendron,evergreenhuckleberry,salal.

Birds:red-tailedhawk,Cooper'shawk,bluegrouse,

greathornedowl,pygmyowl,rufoushummingbird,

mountainchickadee,olive-sidedflycatcher,golden

crownedkinglet.

Mammals:Townsendchipmunk,redtreemouse,coyote,

northernflyingsquirrel,chickaree.

FoodWeb

Foodwebiswell-developedandincludesbothcanopy

andforestfloorcomponents.Mastcropsplayan

importantroleinthisfoodweb.Thevastmajority

ofproductivity,however,flowsthroughthedetritus

foodweb.
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1.2.2RedwoodZone

JSecondGrowth

Forest(Conifer)

SECONDGROWTHFOREST (Conifer)

HabitatDescription

Youngvigoroussecondgrowthforest,typicallywitha

closedcanopy.
.

FoodWeb

Bothcanopygrazingandforestfloordetritalwebs

aredeveloped,althoughmuchoftheenergyflows

throughthedetritalpath.

CharacteristicFlora

Onalluvialflatstheforestisfrequentlydominated

byredwoodwithasparseunderstoryofswordfern

andOregonoxalis.Onuplands,Douglasfir,grand

fir,andwesternhemlockbecomeanimportant

componentofthecanopyandbushyspeciessuchas

evergreenhuckleberryandPacificrhododendronbecome

moreimportantunderstoryspecies.

CharacteristicFauna

Birds:Cooper'shawk,red-tailedhawk,grayjay,

hairywoodpecker,bluegrouse,winterwren.

Mammals:vagrantshrew,littlebrownmyotis,Cali

forniamyotis,yumamyotis,Townsendchipmunk,

chickaree,northernflyingsquirrel,white-footed

vole,blackbear.
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1.2.2RedwoodZone

K01dGrowthForest

OLDGROWTH FOREST(Conifer).

HabitatDescription

Dense,tall,dark,closedcanopyforestwithlarge
treesover200feettallandusuallyolderthan400

years.
•

CharacteristicFlora

Redwood,Douglasfir,grandfir,westernhemlock,
tanoak,Pacificmadrone.Understoryspeciesinclude

salal,Oregonoxalis,swordfern,Pacificrhododen
dron,evergreenhuckleberry.Alluvialareasare

nearlycompletelydominatedbyredwood.

FoodWeb

Bothcanopygrazingandforestfloordetritalwebs
aredeveloped,althoughthegreatmajorityofthe

energyflowoccursthroughthedetritalweb.

CharacteristicFauna

Birds:greathornedowl,spottedowl,pileated
woodpecker,commonraven,westerntanager,Swainson's

thrush.

Mammals:white-footedvole,redtreemouse,deer
mouse,Trowbridge'sshrew,northernflyingsquirrel,

coastmole,marten,fisher.
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1.2.3

GENERAL

COMMENTS

MIXEDEVERGREENZONE

ThezoneisfoundintheKlamathMountainrangeandtheNorthCoastrangeofCalifornia;itischar

acteristicofthewesternSiskiyouMountains.innorthernCaliforniaitliesimmediatelyeastand

adjacenttotheRedwoodZone.Itisanareaofvegetationalandfloristicdiversitywithlarge

numbersofendemicspecies.Insomeareasitisrelativelyunproductive,butinnorthernCalifornia

thiszoneisveryproductive.Ithasscatteredareasofserpentinesoilsanditoverlaysavery

oldandcomplexgeology.Thezoneencompassesfloristicelementsofbothnorthernconiferousforest

andtheCaliforniaschlerophyllousforest/scrubandisconsidered'central"totheflorasofsur

roundingareas(Whittaker,1960).

TOPOGRAPHY

AND

SUBSTRATE

Withinthestudyareathezoneischaracterizedbyrugged,deeplydissectedterrainwithsteep

slopes,(FranklinandDyrness,1973).Averagegradesare30ormoreandvalleysarenarrow.Upland

soilsarepredominantlyHaplohumults(ReddishBrownLaterites).Scatteredthroughouttheuplandsare

areasofshallowunproductivesoils,Hapludolfs(Gray-BrownPodzolicSols)orXerochrepts(Regosols),

overlyingperidotiteorserpentinerocks.Whittaker(1960)identifiesthreemajorsoiltypesbased

onparentmaterialofgabbro,periodotite,andserpentine.

Theclimateisrelativelywarmandwetduringthewinterandhotanddryduringsummer.Meanmonthly

temperaturesduringthehottestmonthoftheyearrangefrom140-22°C(57to72°F).Duringthe

coldestmonthoftheyeartemperaturesrangefrom0°-8°C(32to46°F).Meanannualtemperatureis

around11°C(520F)(Whittaker,1960).Hot,drysummersmakesthiszonepronetofrequentfires.

CLIMATE

.

HYDROGRAPHY

Annualprecipitationvariesfrom60to170cm(24to67inches)withgenerallylessthan15%ofpre

cipitationfallingduringsummer.Withinthestudyarea,precipitationincreaseswithdistancefrom

coastandelevation.Snowfallismoderaterangingfrom3to80cm(2to31inches)anddoesnot

remainforextendedperiodsoftime.FlowsgenerallypeakduringDecemberwithminimumflowsoccur

ringinSeptember.Streampatternsarewelldeveloped,withlakesandwetlandsuncommon.
.

HABITATTYPES
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1.2.3MixedEvergreenZone

A.Lacustrine

LACUSTRINE

HabitatDescription

Freshwaterlakesandponds.Lacustrinehabitats

areuncommoninthezoneduetothearea'swell

developeddrainagepattern.Nolargelakesoccurin

thiszone.

CharacteristicFlora

Emergents:cattails,pondlily,rushes,sedges,

willows.

Submergents:Plantago(plantain)spp.,phytoplankton.

Spring-diatoms;earlysummer-diatomandgreenalgae;

latesummerbloomsaretypicallyblue-greenalgae.
-

FoodWeb

Productivityisvaried.Thefoodwebisbasedon

detritalinputfromthesurroundingdrainagebasin.
CharacteristicFauna

Zooplankton:protozoans,copepods,rotifers,mites.

Benthos:chironomids.

Fish:rainbowtrout,cutthroattrout.

Mammals:mink,riverotter,raccoon,muskrat,beaver.

Birds:bufflehead,Americancoot,kingfisher,green

heron,red-wingedblackbird,long-billedmarshwren.

Herpetofauna:yellow-leggedfrog,westernpond

turtle,westernaquaticgartersnake.
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1.2.3

B

MixedEvergreenZone

Palustrine

PALUSTRINE

HabitatDescription

Freshwatermarshandswampstypifiedbystandingwater

andpoordrainageandhydricvegetation.Marshesare

dominatedbyherbaceousplantsandswampsbywoody

plants.Organicaccumulationandanaerobicsoilcon

ditionsarecommon.Palustrinehabitatsareuncommon

duetothearea'sgeologicageandsubsequentwell

developeddrainagepattern.

CharacteristicFlora

Marsh:cattails,rushes,sedges,duckweed,sphagnum,

heath,pitcherplant.

Swamp:willows,crabapple,sweetgale,Labrador

tea,Oregonash,redalder.

FoodWeb

Productivityishighwiththegrazingfoodwebbeing

dominant.Thedetritalcompartmentistruncateddue

toanaerobicconditions.Accumulationoforganic

materialsintheformofpeatistypical.

CharacteristicFauna

Invertebrates:dragonflies,damselflies,mosquitoes,

mites,andotherarachnids.

Mammals:muskrat,beaver,Oregonvole,raccoon,

mink,marshshrew,duskyshrew.

Birds:greatblueheron,red-wingedblackbird,

long-billedmarshwren,commonyellowthroat,green

heron.

Herpetofauna:yellow-leggedfrog,westernpond

turtle,blacksalamander,westernaquaticgarter

snake.
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1.2.3MixedEvergreenZone

CRiverine

RIVERINE

HabitatDescription CharacteristicFaunaCon't.

Freshwaterstreamtypicallywithsteepgradient(5Mammals:mink,riverotter, raccoon.

meters/kilometer)andclassifiedintheBoulderZoneBirds:dipper,Harlequinduck.

(Bauer,1974A).BedmaterialistypicallybouldertoReptilesandAmphibians:blacksalamander,western

gravelwithsandandsandmixturesoccurringinpools.aquaticgartersnake.

Channelsaregenerallystraight.

FoodWeb

Thefoodwebistypicallyheterotrophicandde

pendentondetritusfromthedrainagebasin.

CharacteristicFlora

Someperiphyton,sedges,andrushes.

CharacteristicFauna

Invertebrates:stoneflies,caddisflies,andmay

fliesarecommoninriffleareas,whiletubificera

andoligochaetesaremorecommoninpools.

Fish:chinook,coho,rainbowtrout,cutthroattrout,

whitefish,sculpin,suckers.

H
a
b
i
t
a
t

1
.
2
.
3

C
-

1



1.2.3MixedEvergreenZone

DRiparian

RIPARIAN

HabitatDescription

Wateredgehabitatgenerallydifferentiatedfrom

surroundingareabyalteredvegetation.

CharacteristicFlora

Willows,blackcottonwood,redalder,Oregonash,

Juncusspp.,yew.

FoodWeb

Firsttrophiclevelisdominatedbyterrestrial/

wateredgeplants.Secondandthirdtrophiclevels

arewaterdependent.Topcarnivoresaretypically

terrestrialorsemi-aquaticanimals.

CharacteristicFauna

Mammals:beaver,mink,riverotter,raccoon,ring

tail.

Birds:kingfisher,red-wingedblackbird,dipper,

greatblueheron.
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1.2.3MixedEvergreenZone

ESerpentine

SERPENTINE

HabitatDescription

Areasofserpentinesoilsthatdifferfloristically

fromthesurroundingvegetation.Typicallythey

aremoreopenandsavannah-like.

CharacteristicFlora

Canopy:Jeffreypine,knobconepine,lodgepolepine,

PortOrfordcedar,westernwhitepine,andincense

cedar.

Groundvegetation:huckleberryoak,pinemat

manzanita,hoarymanzanita,coffeeberry,ceanothus,

snowberry,dwarfjuniper,andbeargrass.

FoodWeb

Productivityislowwithbrowsing/grazingcomponents

ofthefoodwebbetterdevelopedthanthoseof

adjacentmore-forestedsites.Soilsarenutrient

deficient,lowincalcium,xeric,andshallow.
CharacteristicFauna

Mammals:black-taileddeer,Rooseveltelk,ringtail,

Californiavole,Townsend'svole,long-tailedvole,

pinyonmouse,westernharvestmouse,mazanapocket

gopher,Douglassquirrel,andwesterngraysquirrel.

Birds:red-tailedhawk,greathornedowl,golden

crownedkinglet,vespersparrow,pinesiskin,lesser

goldfinch.
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1.2.3MixedEvergreenZone

FEarlySerai

Grassland/Pasture

EARLYSERALGRASSLAND/PASTURE

HabitatDescription

Earlyseralgrass/forbcommunityestablishedafter

disturbance."Balds"aremaintainedindefinitely

duetofireandbrowsingonshallowdroughty,

rockysoils.

CharacteristicFlora

Grasses:lemonneedlegrass,westernneedlegrass,

bottlebrushsquirreltail.

Forbs:Sierrasnake-root,barestemlomatium,

mountainfalsecaraway.

FoodWeb

Browsing.
CharacteristicFauna

Mammals:long-tailedvole,Oregonvole,Botta

pocketgopher,westernpocketgopher,California

vole,black-taileddeer.

Birds:Californiaquail,Americangoldfinch,vesper

sparrow,brown-headedcowbird,rufous-sidedtowhee.

Herpetofauna:westernrattlesnake,westernskink,

westernterrestrialgartersnake.
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1.2.3MixedEvergreenZone

GEarlySeralShrub

EARLYSERALSHRUB

HabitatDescription CharacteristicFlora

Earlyseralshrub,typicallysclerophyllous, ItisaHoarymanzanita,greenmanzanita,smallgoldenchink

semipermanentfire-inducedseraltypeandmayremainapin,mountaintanoak,huckleberryoak,huckleberry

indefinitelyonshallowsouth-facingsoils.This oak,saddleroak,pygmyOregongrape,bearbush,

chaparralcommunitybecomingthedominantclimaxcom-Californiacoffeeberry,snowbrushceanothus

munityinlandandsouthofthestudyarea. whitehornceanothus.

FoodWeb
CharacteristicFauna

Browsingfoodwebsarewell-developedwiththedetri
Mammals:black-taileddeer,Rooseveltelk,Botta

talwebnotassignificantasinforestedstages.
pocketgopher,golden-mantledgroundsquirrel,Cali

forniagroundsquirrel,long-tailedvole,deermouse,

yellow-pinechipmunk.

Birds:white-crownedsparrow,songsparrow,lesser

goldfinch,scrubjay,calliopehummingbird,Cali

forniaquail.

Herpetofauna:westernrattlesnake,westernskink,

southernalligatorlizard,westernfencelizard,

gophersnake.
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1.2.3MixedEvergreenZone

|SecondGrowthForest

(11ixed)

SECONDGROWTHFOREST(Mixed)

HabitatDescription

Youngvigorouslygrowingmixedconifer/hardwoodforest

typicallywithtwostrata.

CharacteristicFlora

Knobconepinearedominantsereonareasthathave

undergoneforestfires.Onothersitestanoak,

Douglasfir,madrone,canyonliveoak,PortOrford

cedar,incensecedar.FoodWeb

Canopygrazingandforestfloordetritalcomponents

ofthefoodwebarewell-established. CharacteristicFauna

Mammals:black-taileddeer,Rooseveltelk,brush

rabbit,snowshoehare,Townsendchipmunk,red

backedvoles,long-tailedvole.

Birds:Nashvillewarbler,solitaryvireo,orange

crownedwarbler,mourningdove,treeswallow,

pygmyowl.
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1.2.3 1.2.3MixedEvergreenZone

SecondGrowthForest

(Conifer)

SECONDGROWTHFOREST(Conifer)

HabitatDescription

Youngvigorouslygrowingconiferforesttypically

foundonmesicsitesinlowelevations(0-1000

meters)withagreaterdistributionathigher

elevations.Mostsecondgrowthforestsareof

amixedbroadleaf/conifercharacter.

CharacteristicFlora

Douglasfir,PortOrfordcedar(hydricareas,low
elevationsanddraws),incensecedar,sugarpine,

vinemaple,Oregongrape.

FoodWeb

Bothgrazingcanopyanddetritalforestfloor

componentsoffoodwebarewell-developed.The

principalavenueofenergyflowisthroughthedetrital

web.

CharacteristicFauna

Birds:pinesiskin,redcrossbill,eveninggrosbeak,

westerntanager,black-throatedgraywarbler,

Townsend'ssolitaire,winterwren,grayjay,western

flycatcher,saw-whetowl.

Mammals:bobcat,long-tailedweasel,blackbear,

Oregonvole,Californiared-backedvole,chickaree,

Trowbridge'sshrew.
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1.2.3MixedEvergreenZone

KoldGrowthForest

OLDGROWTHFOREST

HabitatDescription

Atwo-strataforestwithupperstratumbeingconifers

andlowerstratumbeingsclerophyllousevergreen

trees.Canopyclosureofbothstratavariesfrom
closedtoopen.

CharacteristicFlora

Upperstratum:Douglasfir,PortOrfordcedar,

westernwhitepine.

Midstratum:tanoak,madrone,goldenchinkapin,

canyonliveoak.

Shrubspeciesincludecodleroak,huckleberryoak,

Oregongrape,trailingblackberry,baldhiprose,

Pacificpoisonoak.

FoodWeb

Grazingcanopy,grazingforestfloor,anddetrital

forestfloorcomponentsofthefoodwebarewell

developed.Cansupportgreaterdensitiesofforest

floorbrowsersthanotheroldgrowthforests. CharacteristicFauna

Birds:grayjay,raven,pygmyowl,spottedowl,

sharp-shinnedhawk,bluegrouse,pileatedwood

pecker,browncreeper,Townsend'ssolitaire.

Mammals:chickaree,flyingsquirrel,dusky-footed

woodrat,white-footedvole,redtreemouse,long

andshort-tailedweasels.
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1.2.4

.

GENERAL

COMMENTS

TOPOGRAPHY

AND

SOILS

SITKASPRUCEZONE

SitkaSpruceoccursalonganarrowcoastalstripthatstretchesfromtheKenaiPeninsula,Alaska,to

CapeMendencino,California,atthesouthernboundaryofthestudyarea(Harrisetal.,1974;Frank

lin&Dyrness,1973;Griffen&Critchfield,1972).Typicallythezoneisonlyafewkilometerswide

butextendsinlandinrivervalleysandwhereextensivecoastalplainsoccur.Itiscomparableto

thecoastalsubzoneoftheHumidTransitionalLifeZoneorwhatsomecalltheCoastalTemperateRain

Forest(Harrisetal.,1974).Thezoneisveryproductivewithsubstantialcommercialtimberlands.

Thezoneisrestrictedtocoastallowlandsandisgenerallyfoundbelow150meters(492feet),al

thoughitmayextendto600meters(1968feet)wheremountainmassesformthecoastline.Topography

isgenerallyflattorolling.Soilsaretypicallyproductive,deep,rich,andfinetextured.Char

acteristicmajorgreatsoilgroupsarehumults(BrownLateritics,ReddishBrownLateritics,andsols

BrunsAcides)andalluvials(udifluvents).Generally,surfacesoilsareacid,highinorganiccontent

andtotalnitrogenandlowinbasesaturation(FranklinandDyrness,1973).

Theclimateofthezoneismaritime.Temperatureandprecipitationaremoderatethroughouttheyear.

Averageannualtemperaturerangesfrom10.3to11.3°C(50to520F)withaverageJanuarytemperaturesbetween

4-8°C(39to46°F)andaverageJulytemperatures13to17°C(55to63°F).Windsaregenerallyfromthenorth

westduringsummerandsoutherlyduringwinter.Winterstormswithhighwindsandprecipitationoriginating

inthePacificoftenmoveintothezone.Thepredictedfrequencyofwinds55-61km/h(90to100mph)

isoneineachhundredyears(U.S.D.A.,1975A).Extendedfreezingperiodsarerare.

Precipitationrangesfromlessthan200cm(78inches)atthesouthernboundaryofthestudyareato

morethan300cm(118inches)atthemorenorthernextremities.Onlyabout5%oftheprecipitation

fallsfromJunethroughAugust(FranklinandDyrness,1973).Summerfogsandlowcloudsarefrequent

andplayanimportantrollinreducingsummermoisturestress(Ruth,1954).Snow

peatbogs,andswampsarenumerous.RiverandstreamgradientsaretypicaloftheGravelandPastoral

ZonesasclassifiedbyBauer(1974A).Someareasinthesezonesarepronetoflooding.

CLIMATE

HYDROLOGY

uncommon.
Lakes,

HABITATTYPES
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1.2.4SitkaSpruceZone

A.Lacustrine

LACUSTRINE

HabitatDescription CharacteristicFlora,continued

Lakesaregenerallyshallowandmesotrophictoeutro-Aphanizomenon,Coelosphaesium,andAnabaena.

phicwithbothemergentandsubmergentvegetation.

WaterclarityisusuallylowwithSecchidiskreadingsCharacteristicFauna

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

withcopepodstypicallydominant.

FoodWeb

Fish:inoligotrophic-mesotrophiclakes,rainbow
Emergentandsubmergentplantproductiondominates.

trout,cutthroattrout.
Algaebloomsarecommonandappreciablyaddtothe

Inmesotrophictoeutrophic

lakes,introducedwarmwaterfishsuchaslarge-mouth

totalproductivity.Foodwebhaswell-developed

compartmentsdominatedbygrazersinthewatercolumn

bass,yellowperch,catfish,blue-gill.

anddetritusinthebenthos.Lakesaregenerally Mammals:mink,riverotter,raccoon,muskrat,beaver.

moreproductivewithlargerstandingcropsthanlakes
Birds:mallard,widgeon,bufflehead,greatblue

athigherelevations.
heron,Canadagoose,gadwall,Americancoot,belted

kingfisher.

CharacteristicFlora

Emergentsareyellowpondlily,cattail,andScirpusHerpetofauna:paintedturtle,rough-skinnednewt,

spp.
bullfrog.

SubmergentsarePotemogetonspp.Springandearly

summerphytoplanktongeneraarethediatomFragilaria

andthegreenalgaeOedogoniumandSpirogyra.Late

summerbloomsaretypicallytheblue-greenalgae1
.
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1.2.4SitkaSpruceZone

BPalustrine

PALUSTRINE

HabitatDescription

Freshwatermarshand/orswamptypifiedbystanding

water,poordrainageandhydricvegetation.Marshes

aredominatedbyherbaceousplantsandswampsby

woodyplants.Organicaccumulationintheform

ofpeatandanaerobicsoilconditionsarecommon.

FoodWeb

Productivityishighwithgrazingcomponentof

thefoodwebdominant.Detritalcompartmentis

truncatedduetoanaerobicconditions.

CharacteristicFlora

Marsh:cattails,rushes,sedges,duckweed,sphagnum,

heath,pitcherplant.

Swamp:willows,crabapple,sweetgale,Labrador

tea,westernredcedar,redalder,skunkcabbage.

CharacteristicFauna

Invertebrates:dragonflies,damselflies,mosquitoes,

mites,otherarachnids.

Mammals:muskrat,beaver,Oregonvole,raccoon,mink,

marshshrew.

Birds:red-wingedblackbird,long-billedmarshwren,

commonyellowthroat,greatblueheron.
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1.2.4SitkaSpruceZone

CRiverine

RIVERINE

HabitatDescription CharacteristicFlora

Thewatersaregenerallycoldandclearandlowin Diatoms,GreenandBlue-greenalgae.

nutrients,althoughnutrientconcentrationsaretypi

callygreaterthanintheupstreamreaches.Rivers CharacteristicFauna

arepredominantlyinthepastoralzonewithsmaller Invertebrates:stoneflies,mayflies,caddisflies.

sectionsinthegravelzone(Bauer,1974A).Gradientis
Fish:chinookandcohosalmon,steelheadtrout,

typicallyfrom0to3metersperkilometer.Bedmater
cutthroattrout.

ialstypicallyrangefromsilttosandwithgravelsand

cobblesoccurringinsteepergradients. Channelsare Herpetofauna:tailedfrog.

usuallysinuousbutmaybebraided.
Birds:beltedkingfisher.

FoodWeb Mammals:mink,riverotter,beaver.

insmallerstreamsthecomponentsofthefoodwebare

primarilydetritalanddependentonthedrainagebasin.

Inlargerstreamsperiphyton,phytoplankton,and

emergentvegetationcontributesignificantlytothe

foodweb.

H
a
b
i
t
a
t

1
.
2
.
4

C
-

1



1.2.4SitkaSpruceZone

DRiparian

RIPARIAN

HabitatDescription

Wateredgehabitatgenerallydifferentiatedfrom

surroundingareasbyalteredvegetation.Subject

toperiodicflooding.

CharacteristicFlora

Willows,blackcottonwood,redalder,westernwax

myrtle.

FoodWeb

Firsttrophiclevelisdominatedbyterrestrial/

wateredgeplants.Secondandthirdtrophiclevels

arewater-dependent.Topcarnivoresareeither

terrestrialorsemi-aquaticanimals.

CharacteristicFauna

Mammals:raccoon,mink,riverotter,beaver.

Birds:kingfisher,red-wingedblackbird,warblers.

Herpetofauna:tailedfrog,red-leggedfrog.
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1.2.4SitkaSpruceZone

EAgricultural

AGRICULTURAL

HabitatDescription

Areasundercultivation,truckcrops,orchards,

berryfarms.

CharacteristicFlora

Cultivatedvegetationandweedplants.

FoodWeb

Managedforhumanuse.

CharacteristicFauna

Mammals:vagrantshrew,Townsend'smole,coyote,

easterncottontail,Townsend'svole,Oregonvole,

raccoon,stripedskunk,redfox.

Birds:swallows,Savannahsparrow,red-tailedhawk,

ring-neckedpheasant,gulls,killdeer,crow,mourning

dove,short-earedowl.

Herpetofauna:gophersnake,gartersnakes,western

toad.
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1.2.4SitkaSpruceZone

FEarlySeral

Grassland/Pasture

EARLYSERALIGRASSLANDZPASTURE

HabitatDescription CharacteristicFlora

Herbaceouslowvegetationwithnooverstory. OftenEarlyseralcommunitiesincludewoodlandgroundsel,

maintainedaspastureforgrazing.Alsoincludes fireweed,autumnwillowweed.Pasturesharborahost

earlyseral''weed"stageafterclearcuttingorfire.ofnativeandintroducedgrasses.

FoodWeb

Grazingfoodwebiswell-developed.

CharacteristicFauna

Mammals:Cows,horses,black-taileddeer,elk,

duskyshrew,coastmole,Townsend'smole,eastern

cottontail,Oregonvole,Pacificjumpingmouse,

coyote,redfox.

Birds:red-tailedhawk,marshhawk,AmericanKestrel,

killdeer,swallows,robin,westernmeadowlark,

Brewer'sblackbird,Savannahsparrow,vespersparrow,

Oregonjunco.

Herpetofauna:gartersnakes,tigersalamander,

northwesternsalamander,Pacifictreefrog.
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ng1.2.4SitkaSpruceZone

GEarlySeralShrub

EARLYSERALSHRUB

HabitatDescription

Earlysuccessionalthicketusuallyoccurringfrom

fivetofifteenyearsafterdisturbance.

CharacteristicFlora

Salmonberry,swordfern,elderberry,vinemaple,

salal,grasses.

FoodWeb

Browsing-grazing.

CharacteristicFauna

Mammals:coastmole,mountainbeaver,blackbear,

black-taileddeer,bobcat.

Birds: songsparrow,Oregonjunco,white-crowned

sparrow,ruffedgrouse,robin,commonbushtit,

mountainquail,sharp-shinnedhawk.
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1.2.4SitkaSpruceZone

HSecondGrowthForest

(Broadleaf)

SECONDGROWTHFORESTBroadleaf

HabitatDescription

Young,generallylessthanfiftyyears,vigorous

deciduousbroadleafforest.

CharacteristicFlora

Overstoryistypicallydominatedbyredalder,with

anunderstoryofsalmonberry,swordfern,Oregonoxalis

andtrailingblackberry.Epiphyticcryptogamsare

common.FoodWeb

Bothcanopyandforestfloorcomponentsofthefood

webaredeveloped.Thecanopyfoodwebisagrazing

one,whiletheforestfloorwebisbasedondetritus.

CharacteristicFauna

Mammals:mountainbeaver,Trowbridgeandvagrant

shrew,shrew-mole,coastmole,deermouse,Pacific

jumpingmouse,raccoon,spottedskunk,coyote,

bobcat,black-taileddeer.

Birds:westerntanager,eveninggrosbeak,solitary

vireo,Swainson'sthrush.

Herpetofauna:northernalligatorlizard,racer,

commonandnortherngartersnake,northwesternsala

mander,long-toedsalamander,rough-skinnednewt,

redsalamander,red-leggedfrog.
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1.2.4SitkaSpruceZone

SecondGrowthForest

(Mixed)

SECONDGROWTHFOREST(Mixed)

HabitatDescription

Youngvigorousforestwithmixtureofconiferand

broadleaftreespecies.

CharacteristicFlora

Canopy:redalder,big-leafmaple,sitkaspruce

Douglasfir.

Forestfloor:swordfern,salmonberry,trailingblack

berry,Oregonoxalis.Epiphyticcryptogams(lichens,

mosses,clubmosses,andferns)arecommononhardwoods.

FoodWeb

Bothcanopygrazingandforestfloordetrital

componentsofthefoodweboccur.

CharacteristicFauna

Mammals:mountainbeaver,chickaree,northernflying

squirrel,deermouse,long-tailedweasel,black-tailed

deer,bobcat.

Birds:westerntanager,Stellar'sjay,crow,evening

grosbeak,robin,variedthrush.
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1.2.4SitkaSpruceZone

JSecondGrowthForest

(Conifer)

SECONDGROWTHFOREST(Conifer)

HabitatDescription CharacteristicFlora

YoungvigoroussecondgrowthconiferforestlessthanOverstory:Sitkaspruce,westernhemlock,Douglas

120yearsold.Generallywithaclosedcanopy. fir,shorepine,PortOrfordcedar,grandfir,western

redcedar.

FoodWeb

Bothcanopygrazingandforestfloordetritalcompon
Understory:swordfern,Oregonoxalis,falselily-of

the-valley,Westernspringbeauty,withwell-drained
entsofthefoodwebarewell-developed.

sitesbeingdominatedbysalal,Pacificrhododendron,

andredhuckleberry.

CharacteristicFauna

Mammals:mountainbeaver,chickaree,northernflying

squirrel,deermouse,long-tailedweasel,Oregonvole,

Pacificjumpingmouse,marten,bobcat.

Birds:bluegrouse,ruffedgrouse,band-tailed

pigeon,Hammond'sflycatcher,rufoushummingbird,

Stellar'sjay,crow,chestnut-backedchickadee,winter

wren,robin,variedthrush.
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1.2.4SitkaSpruceZone

KoidGrowthForest

(Conifer)

OLDGROWTHFOREST(Conifer

HabitatDescription

Agingconiferforestwithpartiallyopenedcanopy,

typicallywithsnagsanddiseasedtrees.

FoodWeb

Bothgrazingcanopyandforestfloordetritalcompon

entsofthefoodwebarewell-developed.Inaddition,

considerableforestfloorbrowsingoccursduetothe

opencanopy.Alsodiseasedtrunksandsnagsare

importantfoodsourcestospeciessuchaswoodpeckers

andcreepers.

CharacteristicFlora

ForestcanopyisdominatedbySitkaspruceand

westernhemlockwithDouglasfir,PortOrfordcedar,

westernredcedarandbig-leafmaplearelocally

abundant.Cryptogamsarecommon.Characteristic

forestfloorspeciesareOregonoxalis,western

springbeauty,three-leavedcoolwart,evergreen

woodviolet,salal,rhododendron,andevergreen

huckleberry.Inwetareas,devil'sclub,redelder

berry,anddeerfernarecommon.

.

.

CharacteristicFauna

Mammals:redtreemouse,duskyshrew,marten,flying

squirrel,chickaree.

Birds:spottedowl,saw-whetowl,goshawk,grayjay,

variedthrush,hairywoodpecker,pileatedwoodpecker.

Herpetofauna:Pacificgiantsalamander,tailedfrog.
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2./

GENERAL

COMMENTS

ESTUARYZONES

Highproductivityandwidevarietyofhabitats.Largespatialandtemporalvariationsinhydrology,

hydrography,andgeology.Thedegreeofmixingdefinesthreetypesofestuaries:stratified,well

mixed,andpartiallymixed.Mixingphenomenamaybeseasonalandaredependentuponriverrunoff,

tides,winds,shape,andtopography.Estuariesprovidefoodandshelterformanykindsoforganisms.

Inaddition,theyareimportanttomenfortransportation,commerceandrecreation.

Freshwaterissuppliedeitherfrominteriororcoastalwatersheds.Seawaterisbroughtinbytides

andwinds.SeasonalityisamajorfeatureoftheestuarinehydrographyofthePacificNorthwestand

alsoaffectsthestructureoffoodwebandbiologicalcommunities.Therangeofwatertemperatureis

typicallyfrom4-20°c(40-70°F),ofsalinityfrom0to34°/00,andofthetidesfrom2-3.5m(7

11ft).Coastallagoonsareavarietyofestuarywherethemouthisclosedbylongshoredriftat

timesofseasonallylowflows.

HYDROGRAPHY

BATHYMETRY

AND

SEDIMENTS

Depthsvaryfromveryshallow(3mor10ftthroughout)to10-16m(30-50ft)inthoseestuaries

havingchannelsandenergyholes.Sedimentsvaryfromcoarse-grainedcleansandsderivedfromthe

oceantofine-grainedsedimentsfromtheriver.Gravelbedsinriverineportionsareimportantas

spawningareasforanadromousfish.Activitiessuchaslogging,farming,andindustrializationcan

substantiallymodifynaturalconcentrationsofnutrients,dissolvedoxygen,andsedimentconditions.

FOODWEBS

Productioninestuariesiscomplex,consistingofmanyinterrelatedfoodwebs.Characteristically,

phytoplanktonproductionisdominantduringspringandsummer,withdetritivoresbecomingimportant

fromlatesummerthroughthewintermonths.Macrophytes(seaweedsandeelgrass)arealsoimportant

producers.Algalmatsoftenaccumulateonintertidalmudflatsduringsummer.

ZONE&HABITATTYPES

TIDALRANGE

2.1.1A

Channel

2.1.1E

Rocky

Substrate

2.1.1B 2.1.1.C 2.1.1D

MudFlatSandFlotEolgrass

2.1.1SUBTIDALESTUARINEZONE

2.1.2C 2.1.3A2.1.3B
2.1.3.C

2.1.2A 21.2BEmergentDiked Shrub Forested

PilingsMudFlatVegetationMarsh WetlandWetland

21.2INTERTIDALESTUARINEZONE2.1.3ABOVETIDEESTUARINEWETLANDZONE
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ESTUARYSUCCESSIONMODEL

NE

EROSION

SUBSIDENCE

SUCCES-SUBTIDAL

SIONALMUDOR

STAGE SANDFLAT

EMERGENT

VEGETATION

(SALTMARSH)

SHRUB

WETLAND

FORESTED

WETLAND

O DIKEDMARSH

(GRASSLAND)
INTERTIDAL

MUDFLAT
EELGRASS

TIME

PRIMARY

RATE

CONTROLLING

FACTORS

SILTATION

DEPOSITION

EROSION

SILTATION

CATCHMENT

STABILIZATION

SILTATION

CATCHMENT

GRAZING

SALINITY

DIKING

GRAZING

SALINITY

WIND

NUTRIENTS,

MOISTURE,

DEGREEOF

DISTURBANCE

PHYSIOGRAPHY

TIDES

SECONDARYSUSPENDEDAND

RATE BEDLOADS

CONTROLLINGWATERSHEDLAND

FACTORS USEPRACTICES

DISCHARGE

ROOTSTABILIZATION

PHYSIOGRAPHY

TIDES

SUSPENDEDAND

BEDLOADS

WATERSHEDLAND

USEPRACTICES

DISCHARGE

PHYSIOGRAPHY

TIDES

ROOTSTABILIZATION

SUBSIDENCE

ECONOMICAND

POLITICAL

DECISION

DETRITUS

AGRICULTURE

GRAZING

BEDLOADS

DISCHARGE

FLOODING

TIME

WATERSHED

WINDTHROW

(SEEESTUARINESUCCESSIONNOTESINSECTION3.2.4.2OFVOLUME2.)
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ECOSYSTEMMODEL-

ESTUARY
O

UPLANDMAMMALS

ANDBIRDS

INSOLATION
SALINITY
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AIRADVECTIONATMOSPHERE

WIND

C.C.

MIGRATION

VISITATION

SEASON

TIDEAFFECTS
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SUSPENDED

SEDIMENT
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REGULATION
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PRECIP

SEASON

CLEARING

DAMS

GRADIENT
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MUNICIPLEUSE
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UPTAKE
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ROOTED
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&
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-CONSUMPTIONSTORM

TIDE

WIND

FILLING
UPLAND

HABITATS
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VMIGRATION

VISITATION TOXOCEANIC

ECOSYSTEM

SEASON
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ELEVATION

SALINITY

EXTRACTION
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MIXING
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CURRENT
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SALINITY

SEASON
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2.1.1 Subtidal

EstuarineZone

ChannelA

CHANNEL

.

HabitatDescription

Anaturallyoccurringorartificiallydredgedportion
oftheestuarywhichissignificantlydeeperthanthe

adjacentshallowerflatsandischaracterizedby
differentsedimentaryandfaunalassemblages.Dredging

significantlymodifiesandaffectsbenthicpopulation
andthereforefoodsourcesforfish.Subtidally,the

deeperchannelsoftendisphoticatbottom.

CharacteristicFlora

Diatomsdominatethephytoplankton.Becauseof

depthandturbiditytherearenoproducersinthe

benthos.

FoodWeb

Beginswithphytoplanktonordetritusfromother

estuarinecompartments.Indeeperchannelsrespiration
anddecompositioncoupledwithreducedflowsmaypro

ducelowconcentrationsofdissolvedoxygenthereby
reducingpopulationsizesandmodifyingspeciescompo

sition.

CharacteristicFauna

Zooplankton:copepodsaredominant.

Fish:starryflounder,staghornsculpin,sharks,
lingcodandrockfish(aroundjetties),andfeeding

salmon(springandsummer).

Mammals:harborseal.

Birds:grebes,cormorants,scoters,pelican,etc.
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:CHANNEL

RANGESCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ARUNDANCESTATUS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

70 с

70 U
0

70

70 U

70

o

PLEUROSIGMA 70

DIATOMS

RHIZOSOLENIA
70

DIATOMS

SCHROEDERELLA 70

DIATOMS

SKELETONEMACOSTATUM 123456789

DIATOMS

SYNEDRATABULATA 70

DIATOMS

THALASSIONEMANITZSCHIOIDES123456789

DIATOMS

THALASSIOSIRA 70

DIATOMS

THALASSIOTHRIX 70

DIATOMS

TROPHICLEVEL:121HERBIVORE

INVERTEBRATES

70
0 -

0 -

123456789
Q

789

70 0

70 Q

1234567890
с

ACHNATHES

DIATOMS

ASTERIONELLAJAPONICA

DIATOMS

BACTERIASTRUMDELICATULUM

DIATOMS

BIDDULPHIA

DIATOMS

CERATIUM

DIATOMS

CHAETOCEROS

DIATOMS

CHAETOCEROSDEPILIS

DIATOMS

CHAETOCEROSDECIPIENS

DIATOMS

CHAETOCEROSSOCIALIS

DIATOMS

CORETHRON

DIATOMS

COSCINODISCUS

DIATOMS

COSCINODISCUSRADIATUS

DIATOMS

DITYLUM

DIATOMS

EUCAMPIAZODIACUS

DIATOMS

FRAGILLARIASTRIATULA

DIATOMS

ISTHMIANERVOSA

DIATOMS

LAUDERIA

DIATOMS

LICMOPHORAABBREVIATA

DIATOMS

MELOSIRA

DIATOM

MELOSIRAMONILIFORMIS

DIATOMS

MELOSIRASULCATA

DIATOMS

NAVICULA

DIATOMS

NITZSCHIA

DIATOMS

NITZSCHIAPARADOXA

DIATOMS

NOCTILUCA

DIATOMS

PERIDINIUM

DIATOMS

HARPACTICOID 123456789

COPEPOD

OIT4ONA 70

COPEPOD

TROPHICLEVEL:121HERBIVORE

FISHES

70

123456789
0

с

70

CATOSTOMUSMACROCHEILUS 1234567

LARGESCALESUCKER

TROPHICLEVEL:121HERBIVORE

BIRDS

70 Q

70 C

с G

70

с G

70

AYTHYAVALISINERIA 123456789

CANVASBACK

FULICAAMERICANA 123456789

AMERICANCOOT

OXYURAJAMAICENSIS 123456789

RUDDYDUCK

TROPHICLEVEL:(31CARNIVORE

FISHES

с G

1234567 Q

789

70 Q
123456789с G

70 U
123456789C

70 123456789U

ACIPENSERMEDIROSTRIS

GREENSTURGEON

ACIPENSERTRANSMONTANUS

WHITESTURGEON

ALEISAURUSFEROX

LONGNOSELANCETFISH

AMPHISTICHUSRHODOTERUS

REDTAILSURFDERCH

ANARRHICHTHYSOCELLATUS

WOLF-EEL

70
Q

0
0

0

123456789с

7
0 123456789Q

KEYTOSYMBOLS -1.1.1A-2

2
.
1
.
1

A
-
2

H
a
b
i
t
a
t



COMMUNITYCOMPOSITIONESTUARY ZONE:SURTIDAL HABITAT:CHANNEL

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(31CARNIVORE

FISHES

TROPHICLEVEL:(31CARNIVORE

FISHES

123456789

o U

123456789
U

4

123456789
O G

SEBASTESPAUCISDINIS 123456789

BOCACCIO

SQUALJSACANTHIAS 123456789

SPINYDOGFISH

TRIAKISSEMIFASCIATA
70

LEOPARDSHARK

TROPHICLEVEL:(3)CARNIVORE

BIRDS

o

123456789
A

123456789Q

123456789
123456789

с
O G

123456789U
3 с G

123456739
123456787

с
с G

123456789
123456789

с

U C

123456789
123456789C

U с

123456789U
123456789с с

U
123456789

123456789

0

123456789с C
123456789с

ARTEDIUSFEUESTRALIS

DADDEDSCULPIN

BRAMAJAPONICA

POMERET

CITHARICHTHYSSTIGMAEUS

SPECKLEOSANDDAR

COTTUSASPER

PRICKLYSCULPIN

ENOPHRYSBISON

BUFFALOSCULPIN

HEXAGRAMMOSDECAGRAYMUS

KELPGREENLING

MICROPTERISSALMCIDES

LARGEMOUTHBASS

MOHONESAXATILIS

STRIPEDRASS

ONCORHYNCHUSGORSUSC4A

PINKSALMON

ONCORHYNCHUSKETA

CH'IMSALMON

ONCORHYNCHUSKISUTCH

COHOSALMON

ONCORHYNCHUSTSHAWYTSCHA

CHINOOKSALMONIJUVENILE

ONCORHYNCHUSTSHAWYTSCHA

CHINOOKSALMON

OPHIODONELONGATUS

LINGCOD

PALLASINABARBATA

TUSENOSEPJACHER

PAROPHRYSVETULUS

ENGLISHSOLE

PEDRILUSSIMILLIMUS

PACIFICPOMPAN

PLATICHTHYSSTELLATUS

STARRYFLOUNDER

PSETTICHTHYSMELANOSTICTUS

SANDSOLE

PTYCHOCHEILUSOREGONENSIS

NORTHERNSOUAWFISH

SALMOCLARKI

CUTTHROATTROUT

SALMOGAIRONERI

RAININITROUT

SALVELINUSMALMA

DOLLYVAROEN

SCORPAENICHTHYSMARMORATUS

CABEZON

SERASTESCAURINUS

COPPERROCKFISH

SEBASTESMELANOPS

BLACKROCKFISH

123456789
123456789c

U с

123456789
123456789U

0

123456789
U

123456789

AEC4MOPHOROUSOCCIDENTALIS

WESTERNGREBE

BRACHYRAMPH'JSMARMORATUM

MARBLEDMURRELET

BUCEPHALAALBEOLA

BUFFLEHEAD

BUCEPHALACLANGULA

COMMONGOLDENEYE

CEPDHUSCOLUMBA

PIGEINGUILLEMOT

CLANGULAHYEMALIS

OLOSQUAW

GAVIAARCTICA

ARCTICLOON

GAVIAIMMER

COMMJNLOON

GAVIASTELLATA

RED-THROATEDLOON

HISTRIONICUSHISTRIINICUS

HARLEQUINDUCK

LARUSARGENTATUS

HERRINGGULL

LAR'USCALIFORNICUS

CALIFORNIAGULL

LARUSCANUS

MEWGULL

LARUSDELAWARENSIS

RING-BILLEDGULL

LARUSGLAUCESCENS

GLAUCOUS-WINGEDGULL

LARUSHEERMANNI

HEERMANISGULL

LARUSOCCIDENTALIS

WESTERNGULL

LARUSPHILADELPHIA

BONAPARTETSGULL

LARUSTHAYERI

THAYERISGULL

MEGACERYLEALCYON

BELTEDKINGFISHER

MELANITTADEGLANDI

WHITE-WINGEDSCOTER

Q G

A
123456789

123456789

Q G

123456789
123456789

GA

123456789с
123456789Q G

123456789
30

123456789C
123456789с G

123456789A
123456789

123456789
A

123456789U G

123456789U

1234567A9с G

123456789U
123456789C G

123456789с E

123456787с 6
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:CHANNEL

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(31CARNIVORE

BIRDS

TROPHICLEVEL:(5)OMNIVORE

FISHES

U G с

с G

n
0

0

U

ICTALURUS 3

BULLHEAD

LEPIDOGOBIUSLEPIDUS 123456789

BAYGOBY

DHAVERODONFURCATUS 123456789

WHITESEAPERCH

TROPHICLEVEL:051OMNIVORE

BIRDS

G

с 6

U R

U

U
E

с G

AYTHYAAFFINIS 123456789

LESSERSCAUP

AYTHYAMARILA 123456789

GREATERSCAUD

TROPHICLEVEL:(6)PARASITE

INVERTEBRATES

C

C

270

MELANITTANIGRA 123456789

BLACKSCOTER

MELANITTAPERSPICILLATA 123456709

SURFSCOTER

MERGUSMERGANSER 123456789

COMMONMERGANSER

MERGUSSERRATOR 123456789

RED-BREASTEDMERGANSER

PAVDIONHALIAETUS 123456789

OSPREY

PELECANUSOCCIDENTALIS 23456789

BROWNPFLICAN

PHALACROONRAYAURITUS 123456789

DOUBLE-CRESTEDCORMORANT

DHALACROCORAXPELAGICUS 123456789

PELAGICCORMORANT,

PHALACROCORAXPENICILLATUS123456789

ARANDTTSCORMORANT

PODICEPSAURITUS 123456789

HORNEDGREBE

PODICEPSCASPICUS 123456789

EAREDGOEBE

PODICEPSGRISEGENA 123456789

RED-NECKEDGRERE

PODILYMBUSPODICEPS 123456789

PIED-AILLEDGRERE

RISSATRIDACTYLA 123456789

BLACK-LEGGEDKUTIWAKE

STEINACASPIA 123456789

CASPIANTERN

STERNAHIRUNDO 123456789

CAYMONTERN

URIAAALGE 123456789

COMMONMURRE

TROPHICLEVEL:(3)CARNIVORE

MAMMALS

CLAUSIDIUMVANCOUVERENSE

COPEPODс

C
TROPHICLEVEL:061PARASITE

FISHES

C

C.

U

C

LAMPETRAAYRESI 123456789

RIVERLAMPREY

LAMPETRAPACIFICA 8?

PACIFICBROOKLAMPREY

LAMPETRARICHARDSONI 12345678

WESTERNBROOKLAMPREY

TROPHICLEVEL:171FILTERFEEDER

INVERTEBRATES

Q

U

U

с
ANISOGAMMARUSPUGETTENSIS123456789 Q

AMPHIPOD

CAULIBUGULACILIATA 70

BRYOZOANS

CAULORAMPHUSSPINIFERUM
70

BRYOZOANS

MODIOLUS 270 с

-NULL

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

EUMETODLASTUAATA
3

STELLARSEALION

DHOCAVITOLINA 123456789

HARAORSEAL

ZALOPHUSCALIFORNICUS
39

CALIFORNIASEALION

TROPHICLEVEL:151OMNIVORE

FISHES

A

U

70 C

70 C

123456789

AEQUOREAAEQUORFA

HYDROIDS

BEROECUCUMIS

COMBJELLIES

CANCERMAGISTER

DUNGENESSCRAB

CRAVGONALBA

WHITESHRIMP

123456789

AVOPLARCHUSDURPURFSCENS

HIGHCOCKSCOMA

HYPERPROSOPONARGENTEUM

WALLEYESURFPERCH

HYPERPROSOPONELLIPTICUM

SILVERSURFPERCH

123456789

20

3456789

2
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:CHANNEL

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS
RANGE ABUNDANCESTATUS

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

TROPHICLEVEL:(9)INVERTEBRATEEATER

FISHES

123456789
0

123456799O

320 O

270 с

CRANGONFRANCISCORUM

-NULL

CRANGONNIGRICAUDA

BLACK-TAILEDSHRIMP

NEOMYSUSMERCEDES

MYSIDSHRIMP

NEPHTYSCAECA

NERELDWORM

OBELIA

HYDROIDS

PLEURJARACHIABACHEL

COMBJELLIES

POLYORCHISPENCILLATUS

HYDROIDS

VELELLAVELELLA

HYDROID

70 C

70 с

70 C

70 1
G

MICROGADUSPROXIMUS 123456789A

PACIFICIMCOD

OLIGOCOTTUSSNYDERI 1234567890

FLUFFYSCULPIN

ONCORHYNCHUSGORAUSC4A 123456789Q

PINKSALMONTJUVENILE

ONCORHYNCHUSKETA 123456789Q

CHUMSALMON(JUVENILE

ONCORHYNCHUSKISUTCH 1234567890

COHOSALMONTJUVENILE

ONCORHYNCHUSNERKA 123456789Q

SOCKEYESALMONIJUVENILE

ONCORHYNCHUSNERKA 123456789U

SOCKEYFSALMON

PERCAFLAVESCENS 30 Q

YELLOWPERCH

RHACOCHILUSVACCA 123456789C

PILEPERCH

RHINICHTHYSOSCULUS 123456789Q

SPECKLEDDACE

RICHARDSONIUSBALTEATUS 12347 C

REDSIDESHINER

SPIRINCHUSTHALEICHTHYS 123456789

LONGFINSMELT

SYNGNATHUSGRISEOLINEATUS123456789
A

BAYPIPEFISH

THALEICHTHYSPACIFICUS 123456789A

EULACHON

TROPHICLEVEL:(DIINVERTEBRATEEATER

BIRDS

G

TROPHICLEVEL:(OINVERTEBRATEEATER

FISHES

123456789Q

35789
A

с
A

1234567A9A с

123456789 Q

1234567890

70 0

U
123456789

R

123456789Q

ALLOSMERUSELINGATUS

WHITEBAITSMELT

ALOSASADIDISSIMA

AMERICANSHAD

AMODYTESHEXAPTERUS

PACIFICSAVOLANCS

APODICHTHYSFLAVINUS

PENPOINTGUNNEL

ATHERINODSAFFINIS

TIDSMELT

ATHEDINOPSISCALIFORNTENSIS

JACKSMELT

AULIPHYNCHUSFLAVIOUS

TUBESNOUT

CLINOCOTTUSGLOAICEPS

MOSSHEADSCULPIN

CLUDFAHARENGUSPALLASI

PACIFICHERRING

CYMATISASTERAGGREGATA

SHINERPERCH

EMIOTOCALATERALIS

STRIPEDSEAPERCH

EVGRAULISMYROAX

NORTHERNAUCHOVY

GASTEROSTEUSACULEATUS

THREESPINFSTICKLESACK

HYPOMESUSPRETIOSUS

SURFSMELT

LEPTOCNTTUSARMATUS

DACIFICSTAGHORNSCULPIN

LUMPENUSSAGITTA

SNAKEPRICKLFRACK

LOBIPESLOBATUS 123456789

NORTHERNPHALAROPE

DHALAROPUSFULICARIUS 123456789

QEDPHALARIDE

TROPHICLEVELI101UNKNOWN

INVERTEBRATES

123456789C с

123456789
A

123456789

123456789
Q G

123456789

123456789C C

70 A

123456789
с

ACARTIACLAUSII

COPEPOD

ACARTIALONGIREMIS

COPEPOD

ACARTIATONSA

COPEPOD

AMPITHOE

AMPHIPOD

ANTHESSIUSNORTONI

COPEPOD

AUTOLYTUS

POLYCHAETEWORM

70 0

123456789

70 Q

123456789
A .

70

1?3456789
4
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t
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:CHANNEL

RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(01UNKNOWN

INVERTEBRATES

A

U

с

с

C

U

o -

U

U .

CALANUSMARSHALLAE 570

COPEPOD

CAPITELLAOVINCOLA 70

LUGWORMS

CENTROPAGES 70

COPEp20

CTENOCALANUS
VANUS 123456789

COPEPOD

DIASTYLIS 20

CUMACEAN

ETEONELIGHTI 70

POLYCHAETEWORM

ETEONELONGA 20

POLYCHAETEWORM

EURYTHEUS 70

COPEPOD

GLYCINDEARMIGERA 270

POLYCHAETEWORM

GRANDIDIERELLAJAPONIS.A 799

AMPHIDOOS

HYDERIA 70

HYPERIIDAMOHIPOD

NOTOMASTUSTENUIS 270

LUGWJOMS

DAPACALANUSPARVUS 123456789

COPEPODS

PARAPHOXUSEPITOMUS 799

AMPHIPODS

PARAPHOXUSSPINOSUS 799

AMPHIPODS

PARAPHOXYSMILLERI 2789

AMPHIPODS

PARAPLEUSTHESOUGEITENSIS123456789

AMPHIPODS

POLYDORALIONI 270

SPIONIDWORM

PONTOGENIAINERMIS 123456789

AMPHIPODS

PSEUDOCALANUS 123456789

COPEPID

OSEUDOPOLYDORAKEMPI
270

SPIONIDWORM

STREBLOSPIOBENEDICTI 270

SPIONIDWORM

TYPOSYLLISPULCHRA
70

POLYCHAETEWORM

TRIDHICLEVEL: (0)UNKNOWN

FISHES

с

0

o

0

U

0

A

A

4

A

123456789PHOLISORNATA

SADDLEBACKGUNNEL

2
.
1
.
1

.
A

-
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-

ECOSYSTEMMODEL-

CHANNEL
BIRDS

V

INSOLATION MIGRATION

VISITATION

TOAIR,

WATERCOLUMN

ANDSEDIMENT

ADVECTION)
ATMOSPHERE

AIR

DISCHARGESPOLLUTANTS

SPILLS
DEPTH

LOGSTORAGE

PLANKTON

TURBIDITY

SEASON

TIDE

CONSUMPTION

DISCHARGES

SPILLS

L

BOATING

&

SHIPPING

TRAFFIC
ADJACENT)

RIVERINE

ECOSYSTEM

SUSPENSION

ANDMIXING

OFSEDIMENT

SHIPS
(MIGRATION

REPRODUCTION

EQUILIBRIUM
EVAPORATION

PRECIP

INUNDATION
CURRENT

SALINITY

RUNOFF
(TRANSPORTLOGS

C.C.

LOG

PERTURBATIONSSTORAGE

1

HEAT
1

ESTUARINE

WATER

COLUMN

PHOTO

HARVEST FISHERIES
MIXING

EXPORT CATCH

(EXCHANGE

PELAGIC

-CHANNEL

COMMUNITYSEEMODEL2.1

DREDGE

EELGRASS

RUNOFF

PROPWASH

TIDE

WAVE

1
TRANSPORT

1
DREDGE

PROPWASH

RUNOFF

TIDE

CURRENT

DREDGING

PROPWASH

SALINITY

V

1

C.C.
i

i
SUSPENSION

DEPOSITION MIXING

PHOTO

OCEANIC

'ECOSYSTEM

DREDGING

CHANNEL

MAINTENANCE
EXPORT

BENTHIC

CHANNEL

COMMUNITY

DREDGE

SPOILS
EXCHANGE1

REGULATION

\VISITATION

MIGRATION

FEEDING

REPRODUCTION

GAINOF

HABITATSEDIMENT

&

DETRITUS
LOSSOF

HABITAT

SEDIMENTATION
C.C.=CarryingCapacity

OTHER

DREDGINGHESTUARINE

'HABITATS

SUCCESSIONTOSUBTIDAL

SANDORMUDFLATS

H
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i
t
a
t
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EstuarineZone

BMudFlat

2.1.1Subtidal

MUDFLAT

CharacteristicFlora

Diatomsdominatethephytoplanktonandarepresent

withgreenandblue-greenalgaeontheflats.

HabitatDescription

Noemergentvegetation.Primaryproductionrestricted

toepibenthicalgaeontheflatsandtophytoplankton

inthewater.Variabledepth.Actsasnutrient

trap,encouraginghighclamproduction.Current

velocities,lightpenetrationorotherfactorsprevent

thegrowthofeelgrass.

FoodWeb

Primaryproductiondominatedbyphytoplankton.Epi

benthicalgalproductionoftenrestrictedbylow

lightlevels.Detritalfoodchainsarecharacteristic

andfilterfeedingiscommon.

CharacteristicFauna

Zooplankton:copepodsdominatethezooplanktonwith

mysidssometimesabundant.

Fish:starryflounder,staghornsculpin,Pacific

herring,andshinerperch(Cymatogasterspp.)are

mostcommon.

Benthos:soft-shellclam(Myaarenaria)andpoly

chaetewormsdominate.

Birds:

heron.

westerngrebe,scoter,cormorants,greatblue
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REPRESENTATIVEFOODWEB MUDFLAT
-

SURFACE

FEEDING

DUCKS

SCAVENG

INGBIRDS
SHOREBIRDS

DIVING,

FISHING

BIRDS

MAN

PELAGIC

DIATOMS

PELAGIC

COPEPODS

ATTACHED

ALGAE
JUVENILE

FISH

BAITFISH
FOODFISH

SMALL

GASTROPODS

BENTHIC

DIATOMS

BENTHIC

COPEPODS

BENTHIC

AMPHIPODS

EPIBENTHIC

PREDATORS

SCAVENGERS

CARRION

INFAUNAL

PREDATORS

MICROBE

SUSPENSION

FEEDERS

DETRITUS

DEPOSIT

FEEDERS
UPLAND

PREDATORS
NON

LIVING

ORGANIC

INPUT

2
.
1
.
1

B
-

2
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t



COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HARITAT:MUDFLATH
a
b
i
t
a
t

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:141DETRITIVORE

INVERTEBRATES

CHAETOMORPHACANNABINNA

GREENALGAE

123456789
A

A

TROPHICLEVEL:(2)HERBIVORE

BIRDS
!!

123456789C G 0

123456789
G 0

AYTHYAVALISINERIA

CANVASBACK

FULICAAMERICANA

AMERICANCIOT

OLORCOLUMBIANUS

WHISTLINGSWAN

OXYURAJAMAICENSIS

RUDDYDUCK

APARENICOLACLAPAREONVAGABUN7

LUGWORMS

ASARENICOLAPACIFICA 70

LUGWORMS

AMAGFAURICULA
7

30ISTLEWORMS

CORPHIUMBREVIS 12345678?

AMPHIPOD

COROPHIUMSALMONIS 1234567

AMDHIPOD

COPOPHIUMSPINICORNE
123456789

AMPHIPID

MACOMABALT41A
123456789

CLAM

MACOMANASUTA 123456789

REVI-VOSEDCLAM

OWENIAFUSIFORMIS
70

POLYCHAETEWORM

123456789

-

A

123456789C
A

A

TROPHICLEVEL:131CARNIVORE

FISHES
A

123456789
O G

CITHARICHTHYSSTIGMAEUS

SPECKLEDSANDDAB

RAJARHINA

LONGNOSESKATE

SOUALUSACANTHIAS

SPINYDOGFISH

123456789с

TROPHICLEVEL:051OMNIVORS

BIRDS

123456789
A

123456787"
AYTHYAAFFINIS

LESSERSCAUP

AYTHYAMARILA

GREATERSCAUP

123456789C GTROPHICLEVEL:(3)CARNIVORE

BIRDS

123456789с
G

TROPHICLEVEL:161PARASITE

INVERTEBRATES

123456789с G

70 C

123456789C G

70

123456789C G

70

123456789U

BUCEPHALAALBEOLA

BUFFLEHEAD

BUCEPHALACLANGULA

COMMONGOLDENFYE

MELANITTADEGLANDI

WHITE-WINGEDSOOTER

MELANITTAPERSPICILLATA

SURFSCOTER

MERGUSMERGANSER

COMMONMERGANSER

MERGUSSERRATOR

RED-BREASTEDMERGANSER

PHALACROCORAXAURITUS

DOUBLE-CRESTEDCORMORANT

PHALACROCORAXPELAGICUS

PELAGICCORMORANT

PHALACROCORAXPENICILLATUS

BRANDTASCORMORANT

G

CAPP.INONEMFRIFSEDIALTI

RIBBONWORMS

PINNIXAFABA

PEACRAB

PINNIXALITTORALIS

PEACRAS

PINNIXAOCCIDENTALIS

PEACRAB

DINNIXASCHMITTI

PEACRAB

PINNIXATUBICOLA

DEACRAB

70
U

123456789с
G

70 A

123456799с

70

c

123456789

123456789 . KEYTOSYMBOLS 1.1.1A-2

TROPHICLEVEL:(3)CARNIVORF

MAMMALS

PHOCAVITOLINA

HARBORSEAL

123456789с

2
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1

B
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COMMUNITYCOMPOSITIONESTUARY ZONE:SURTIDAL HARITAT:MUDFLAT

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS
RANGE STATUS

SCIENTIFICNAME

COMMONNAME

ABUNDANCE

TROPHICLEVEL:171FILTERFEEDER

INVERTEBRATES

TROPHICLEVEL:()UNKNOWN

INVERTEBRATES

123456789с 270 4

70 Q 20 U

123456789
4

G 70 A

123456789
4 G 20 C

20 Q 70 U

ANISOGAMMARUSPUGETTENSIS

AMPHIPOD

BOWERBANKIAGRACILIS

BRYOZOANS

CLINOCARDIUMNUTTALLII

BASKETCOCKLEORHEARTCOCKLE

MYAARENARIA

SOFT-SHELLCLAM

TADESJAPONICA

-NULL

TELLINAMODESTA

TELLEN

TELLINANUCULOIDES

TELLEN

TRESUSCAPAX

GAOERCLAMOREMPIRECLAM

TRESUSNUTTALLII

SOUTHERNGAPER

123456787A 70

123456789
A 270

123456789
4 G 270 C

123456789A G 70

270
4

TROPHICLEVEL:(9)INVERTEBRATEFATE?

INVERTEBRATES 20 A

20 C
20 ©

123456789с

CADITELLACAPITATA

LUGWORMS

DIASTYLIS

CUYACEAN

ETEINELIGHTI

POLYCHAETEWORM

ETEONELONGA

POLYCHAETEWORM

GLYCERACAPITATA

POLYCHAETEWORM

GLYCERAROBUSTA

POLYCHAFTEWORM

GLYCINDEARMIGERA

POLYCHAETEWORM

HAPLOSCOLOPUSELONGATA

POLYCHAETEWORM

HEMIPODUSBOREALIS

POLYCHAETEWORM

HETEROMASTUSFILIFORMIS

LUGWORMS

LEPTOCHELIASAVIGNYI

CRUSTACEAN

LEPTOCLIMA

CUMACEAN

MANAYUNKIAESTUARINA

SABELLIDWORM

MEDIOMASTUSCALIFORNTENSIS

LUGWORMS

NERINECIRRATULUS

POLYCHAETEWORM

PANCOLUSCALIFORNIENSIS

CRUSTACEAN

POLYDORABRACHYCEPHALA

SPIONIDWORM

POLYDORASOCIALIS

SPIONIDWORM

PSEUDOPOLYDORAKEMPI

SPIONIDWORM

RHITHRODANOPEUSHARRISSI

ZUIDER756.CRAS

STREBLOSPTOBENEDICTI

SPIONIDWORM

SYLLISELONGATA

POLYCHAETEWORM

NOT)MASTUSTENUIS

LUSWORMS

SCOLOPOIOSARMIGER

POLYCHAETEWORM

20 с

123456739C
2789 с

1234567A94 70

270 u 20 4

CRANGONALBA

WHITESHRIMP

CRANGONFRANCISCORUM

-NULL

CRANGONNIGRICAUDA

BLACK-TAILEDSHRIMP

GLYCERAAMERICANA

POLYCHAETEWORM

HARMOTHDEIMBRICATA

POLYNOIDWORMS

HESPERONDECOMPLANATA

POLYNOIDWORMS

NEOMYSISMERCEDIS

MYSIOSHRIMP

NEPHTYSCAECA

NEREIDWORM

NEPHTYSCAECOIDES

NEREIDWORM

NEREISBRANDTI

NEREIDWORM

NEREISEAKINI

NEREIDWORM

270 70 C

320 A
70 U

270 U
270 C

70
70 C

270
A

270 A

7Q 270 U

270 C

TROPHICLEVELE191INVERTEBRATEEATER

FISHES 2
0

!

30PERCAFLAVESCENS

YELLOWPERCH

C G

2
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H
a
b
i
t
a
t

ECOSYSTEMMODEL-

MUDFLAT
BIRDSAND

ANIMALS

INSOLATION

MIGRATION

VISITATION
ADVECTION

ATMOSPHERE AIR

SEASON

TURBIDITY

RUNOFF

PLANKTON

PROPWASH

SEASON

DREDGING

DEPTH

TIDE

TOAIR,

WATERCOLUMN

ANDSEDIMENT DISCHARGESWASTES

&SPILLS

WRACK
CONSUMPTION

IMPORT

CURRENT

INUNDATION

EQUILIBRIUM
*EVAPORATION

[PRECIP C.C.

TIDE

FISHERIES

&

RECREATION

EXPORT CATCH
ESTUARINE

WATER

COLUMN

FLOW CLAMS

TIDE
HEAT

CRABS

HARVEST

|

PHOTO
PRODUCERS

AND

CONSUMERS
EXCHANGE

(SEEFOODWEB)

TODISSOLVEDGASES

EELGRASS GAINOF

HABITAT

GAME

MANAGEMENT

REGULATION

BED SUCCESSION ESTUARINE

WATER

COLUMN

BAIT

FISHERY
EXPORT

SEDIMENTATION
BAIT

H2S
CONSUMPTION

SEEMODEL2.1CHANNELS

&

SANDFLATS WRACK

CONSUMPTION

EXCHANGE)

RUNOFF

TIDE

EELGRASS

WAVES

EMERGENT

(VEGETATION

HABITATS

DECOMPOSERS

(SEEFOODWEB)
SEDIMENTATION

TRANSPLANTS

SUCCESSION

SUSPENSION

DEPOSITION
MIXING

|

CONSUMPTION

RATEOF

SEDIMENT

TURNOVER

LOSSOF

HABITAT

(EELGRASS

BED

OCEANICAND

ESTUARINE

ANIMALS
-VISITATION

MIGRATION

MUD

AND

DETRITUS
C.C.=CarryingCapacity

DIKING

DREDGING

FILLING

CHANNELS

OR

UPLAND

HABITAT

2
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12

EstuarineZone

CSandFlat

2.1.1Subtidal

SANDFLAT

HabitatDescription

Noattachedvegetation.Lowepibenthicalgal

production.Watercolumnsameasthatabove

mudflats.

CharacteristicFlora

Diatomsdominantinphytoplanktonandonsubstrate.

FoodWeb

Phytoplanktondominantinprimaryproduction.

Organicdetrituslessavailablethanonmudflat.

Detritalanddepositfeederslessabundant.

CharacteristicFauna

Similartothemudflatbutwithshiftsinthe

proportionsofthedominantorganisms.Clinocardium

nuttalli(cockle)andMacomasecta(white-sandclam)

wheresandispreponderantinsubstrate;Macoma

nasuta(bent-nosedclam)wheremudispreponderant.

Assandgetscoarseranditsresidencetimeis

diminishedclosetothechannel,benthicpopulations

andorganicmatterarereduced.
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ZONE:SUBTIDAL HABITAT:SANDFLAT

RANGE ABUNDANCESTATUS RANGE
SCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(31CARNIVORE

INVERTEBRATES

1234567890 70 U

123456789
C

123456789
Q

HAMINOEA

BU38LESHELL

PISASTERAREVISPINUS

STARFISHORSEASTARS

POLINICESLEWISII

MOONSNAIL

123456789
U

1?3456789

123456789с

TROPHICLEVEL:131CARNIVORE

FISHES
123456789

O

123456789
123456789с

U

123456789 123456789C G

A

123456789
1234567890

U

123456789
123456789 G

U

123456789с

TROPHICLEVEL:(1)DRODUCER

VASCULARPLANTS 123456789A

123456 U 123456789A G

ACIPENSERMEDIROSTRIS

GREENSTURGEON

ACIDENSERTRANSMONTANUS

WHITESTURGEON

ARTEDIUSFENESTRALIS

PADDEDSCULPIN

CITHARICHTHYSSTIGMAEUS

SPECKLEDSANDOAB

ENOPHRYSSISON

BUFFALOSCULPIN

INCT04YNCHUSTSHAWYTSCHA

CHINOOKSALMON(JUVENILE

PAROPHRYSVETULUS

ENGLISHSOLE

PLATICHTHYSSTELLATUS

STARRYFLOUNDER

PSETTICHTHYSMELANOSTICTUS

SANDSOLE

RAJAPHINA

LONGNOSESKATE

SALMOCLARKT

CUTTHROATTROUT

SALVELINUSMALMA

DOLLYVARDEN

SOUALUSACANTHIAS

SPINYDOGFISH

123456789Q G

TROPHICLEVEL:(2)HERBIVORF

123456789с

70 &
123456789

123456789с G

TROPHICLEVEL:121HERAIVORE

1234567A9U G

1234567 Q 123456789A

TOOPHICLEVEL:121HERAIVORE
(3)CARNIVORETRODLICLEVEL:

BIROS

123456789U G 123456789с .

123456789

C
C

123456789C G

123456789 6 123456789с G

ASC+MOPHOROUSOCCIDENTALIS

WESTEONGREBE

BUCEPHALAALAEDLA

RUFFLEHEAD

AUCEPHALACLANGULA

COMMONGOLDENEYE

MELANITTADEGLANDI

WHITE-WINGCDSCOTER

MELANITTANIGRA

BLACKSCOTER

MELANITTAPERSPICILLATA

SURFSCATER

123456789с G

123456789 G

COMMUNITYCOMPOSITIONESTUARY

SCIENTIFICNAME

COMMONNAME

SRYOPSISHYPNOIDES

GREENALGAE

CERAMIUMCALIFORNICUM

POTTERYSEAWEED

ENTEROMORPHATUBULOSA

GPEENALGAE

GRACILARIASJOESTEDII

REDALGAE

GRACILARIOPHILAORYZNIDES

REDALGAE

ULVAFENESTRATA

GREENALGAE

ULVALACTUCA

SEALETTUCE

ULVALORATA

ULVA

ULVATAENIATA

GREENALGAE

SIDALCEAHENDERSONII*

HONDERSONISCHECKER-MALLOW

INVERTFSPATES

LUMBRINERISZONATA

POLYCHAETEWORM

FISHES

CAINSTOMUSMACROCHETLUS

LARGESCALESUCKER

QIRDS

ANSERALFONS

WHITE-FRONTEDGOOSE

AYTHYAVALISINERIA

CANVASBACK

CHENCAFRULESCENS

SNWGOOSE

*INTERTIDAL 123456789C

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL
HABITAT:SANDFLAT

RANGE ABUNDANCESTATUS RANGE
SCIENTIFICNAME

COMMONNAME

ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS

TROPHICLEVEL: (3)CARNIVORE
TROPHICLEVEL:(4)DETRITIVORE

INVERTEBRATES

BIRDS

123456787U G
A123456789

123456789с G
A123456789

123456737
123456789

A
C

123456789U
799

MACOMADALTHICA

CLAM

MACOMANASUTA

BENT-NOSEDCLAM

ORCHESTOIDEACALIFORNIANA

AFACHHOPPER

ORCHESTNINEACORNICULATA

BEACHHOPPER

PISTAPACIFICA

POLYCHAETEWOOM

PYGOSPIOELEGANS

SPIONIDWORM

SCHIST?COMUSHILTONI

BRISTLEWORMS

MERGUSMERGANSEO

COMMONMERSANSER

MERGUSSERRATUR

REI-32EASTEDMERGANSER

PHALACROCORAXAURITUS

DOUALF-CRESTEDCORMORANT

PHALACROCORAXPELASICIS

PELAGICCORMIRANT

PHALACROCORAXPENICILLATUS

BRANOTASCORMORANT

PODICEPSAJRITUS

HORNEDGRERE

PUDICEPSGOISEGENA

RED-NECKEDGREBF

STERNACASPIA

CASPIANTEIN

MAMMALS

123456787 C73
U

123456789с
A20

123456799
с

789 U

123456789X

(5)OMNIVORETROPHICLEVEL:

FISHES

123456799C
123456789с

PHOCAVITOLINA

HARPIRSEAL

123456789
Q

CLEVELANDIAIOS

ARROWGORY

HYPERPROSOPONARGENTEUM

WALLEYESURFDEOCH

HYPERPRUSOPONELLIPTICUM

SILVERSURFDERCH

TROPHICLEVEL:(4)DETRITIVORS

INVERTEBRATES 3456789 0

20 C

TROPHICLEVEL:051OMNIVORE

BIROS
70 4

70 C
123456789U G

AYTHYAAFFINIS

LESSERSCAUP

AYTHYAMARILA

GREATERSCAUD
123456789A

123456789с G

20 U

TROPHICLEVEL:(6)PARASITE

INVERTEBRATES70 U

123456789

o

Q 123456789 -

ANSIOGRAMMARUSCONFERVICOLUS

PILLBUGS

ARMANDIABIOCULATA

POLYCHAETEWORM

AXIOTHELLAQUAROCINCTA

BAMBOOWORMS

CALLIANASSACALIFORNIENSIS

GHOSTSHRIMP

CALLIANASSAGIGAS

G4JSTSHRIMP

CALLIANASSALINGIMANIA

GHOSTSHRIMP

COROPHIUMACHERUSICUM

AMPHIPOD

COROPHIUMBOEVIS

AMPHIDID

CORNPHIUMOAKLANDENSE

AMPHIPOD

COR)0414HSALMONIS

AMPHIPOD

CORPHIUMSPINICORNE

AMDHIDID

CORODHIUMSTIMPSONI

AMPHIDI

EUPOLYMNIACRESCENTIS

POLYCHAETEWORM

EUZONUSMUCRONATA

POLYCHAETEWORM

MALACOBOFLLAGROSSA

RIBRINWORMS

123456789
O

TROPHICLEVEL:171FILTERFEEDER

INVERTEBRATES
20

O

1234567

0

123456789
4

с

123456789C
123456789

20 4

123456789U

CRASSOSTREAGIGAS

PACIFICORJAPANESEOYSTER

CRYPTOMYACALIFORNICA

SOFT-SHELLCLAM

EMERITAANALOGA

MOLECRAB

LYONSIACALIFORNICA

CALIFORNIAPAPERSHELL

MYAARENARIA

SOFT-SHELLCLAM

70 с 123456789U

123456789C
123456789A G
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUATIDAL HABITAT:SANDFLAT

RANGE ABUNDANCESTATUS RANGESCIENTIFICNAME

COMMONNAME

STATUSSCIENTIFICNAME

SOMMONNAME

ABUNDANTE

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

TRUPHICLEVEL:(9)INVERTEBRATEFATER

FISHES

C

4 G

4

PHORONOPSISVIRIDIS 70

BRYOZOANS

PROTOTHACASTAMINEA 123456739

COMMOVLITTLENECKORROCKCOCK

SAXIDOMUSGIGANTEUS 123456789

WASHINGTONCLAM

SILIQUAPATULA 123456789

RAZORCLAM

TADESJAPONICA 20

-NULL

S

4 ©

4 G

Q

C

TROPHICLEVEL:191SCAVENGER

INVERTEBRATES

4 C

1?3456789COLIVELLABIPLICATA

PURPLEOLIVESNAIL
A

ALLOSMERUSELONGATUS 1234567892

WHITEBAITSMELT

AMMODYTESHEXADTEPUS 123456797

PACIFICSAVDLANCE

CLUPEAHARENGUSPALLASI 123456789

PACIFICHERRING

CYMATOGASTERAGGREGATA
1234567894

SHINERPERCH

ENGRAULISMORDAY 123456789 A

NORTHERNAUCHOVY

GASTEROSTEUSACULFATUS 12345678?

THREESPINESTICKLEBACK

HYDOMESUSPRETIOSUS 123456789

SURFSMELT

LEPTOCOTTUSARMATUS 123456789

PACIFICSTAGHORNSCULDIN

OLIGOCOTTUSSNYDERI 1234567890

FLUFFYSCULPIN

ONCORHYNCHUSGORBUSCHA 123456789
Q

PINKSALMONIJUVENILF

ONCORHYNCHUSKETA 123456789
U

CHUMSALMON/JUVENILE

ONCORHYNCHUSNERKA 1234567A9 U

SOCKEYESALMONIJUVENILE

PERCAFLAVESCENS 20 с

YELLOWPERC4

TROPHICLEVEL:POLINVERTEBRATEEATER

AIRDS

TROPHICLEVEL:(01INVERTEBRATEEATER

INVERTEBRATES

123456789 A с

270
G

70 U

270 U

72 0

CANCERMAGISTER

DUNGENESSCRAB

CANCERPRODUCTUS

TRUECRABS

CARINOMAMUTABILIS

RISBONWORMS

CEREBRATULUSCALIFORNIENSIS

RIBBONWORMS

MICRURAALASKENSIS

RIBBONWORMS

NEPHTYSCAECA

NEREIDWORM

NEPHTYSCALIFORNIENSIS

NEREIDWORM

NEPHTYSFERRUGINEA

NEREIDWORM

PARANEMERTESPEREGRINA

RISBONWORMS

270 C 123456789U

70

ACTITISMACULARIA*

SPOTTEDSANDPIDER

ACTITISMACULARIA*

SPOTTEDSAVOPIPER

C 123456789
U

20 с

70 с

*INTERTIDAL
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COMMUNITYCOMPOSITIONESTUARY ZONE:S'IBTIDAL HABITAT:SANDFLAT

RANGE AB'NDANCESTATUSSCIENTIFICNAME

COMMONNAME

RANGE
SCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS

TROPHICLEVEL:(01UNKNOWN

INVERTEBRATES

TROPHICLEVFLI(0)UNKNOWN

FISHES

123456789 123456787сD4OLISORNATA

SADDLEBACKGUNNEL

70 с

270 с

20 U

70 U

20 A

20 с

70 U

70
C

270 с

20 C

AGLAJADIOMEDEA

SLUG

CANCERGRACILIS

TRUECRABS

CANCEROREGONENSIS

TRUECRABS

DIASTYLIS

CUMACEAN

DORVILLEAGRACILIS

POLYCHAETEWORM

EOHAUSTORIUSESTUARIIS

AMPHIPOD

ETEONELONGA

POLYCHAETEWORM

GLYCERATENUIS

POLYCHAETEWORM

HAUSTORIUS

AMPHIPODS

HETEROMASTUSFILIFORMIS

LUGWORMS

LEPTOCUMA

CUMACEAN

LOPHOPANOPEUSBELLUS

TRUECRABS

NASSARIUSPROPINGUS

SNAIL

NOTHRIAIRIDESCENS

POLYCHAETEWORM

OPHELIALIMACINA

POLYCHAETEWORM

POLINICESDRACONIS

SNAIL

PONTOGENIAINERMIS

AMPHIPODS

PSEUDOPOLYDORAKEMPI

SPIONIDWORM

SACCOCIRRUSSP.

POLYCHAETEWORM

TELMESSUSCHEIRAGONUS

CRAB

TYPOSYLLISPULCHRA

POLYCHAETEWORM

SCOLOPOTOSARMIGER

POLYCHAETEWORM

70

20

70 U

70 с

20 0

123456789Q

.

270 C

70 U

70 U

70 4

2ว o
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ECOSYSTEMMODEL

SANDFLAT

0 BIRDSAND

UPLAND

MAMMALS

INSOLATION VISITATION

ADVECTION) AIR
ATMOSPHERE

TURBIDITY

RUNOFF

PLANKTON

PROPWASH

SEASON

DREDGING

DEPTH

TIDE

WIND TOAIR,

WATERCOLUMN

ANDSEDIMENT

WASTES

DISCHARGE

SPILLS

CONSUMPTION

EQUILIBRIUM
EVAPORATION

PRECIP

INUNDATION

|

TIDE SUBSTRATE

SALINITY

CURRENT EXPORT CATCH

C.C.

FISHERIES

&

RECREATION

CLAMS

CRABS

FLATFISH

HEAT

VESTUARINE

WATER

COLUMN

FLOW

PHOTO HARVEST
ESTUARINE

WATER

COLUMN

SANDFLAT

COMMUNITY
TIDE

| GAME

MANAGEMENT
EXCHANGE

V

SEDIMENTATION SEEMODEL2.1
EXPORT BAIT

CHANNELSSUCCESSION

BAIT

FISHING

GHOST

SHRIMP
GAINOF

HABITAT
WAVES

EELGRASS

RUNOFF

TIDE

CURRENT

RATEOF

SEDIMENT

TURNOVER

SUSPENSION

DEPOSITION
MIXINGOCEANIC

&

ESTUARINE

ANIMALS

SEDIMENTATION

TRANSPLANTS

-SUCCESSIONEELGRASS)

BED

LOSSOF

НАВІТАТ.
VISITATION

MIGRATION

CONSUMPTION

1

SAND

&

DETRITUS

D'IKING

DREDGING

FILLING

CHANNELS

OR

UPLAND

HABITAT
C.C.-CarryingCapacity

2
.
1
.
1

C
-

6
H
a
b
i
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a
t



EstuarineZone

DEelgrass

2.1.1Subtidal

EELGRASS

HabitatDescription

Baysandestuarieswithmoderatecurrentsandwhere

surgeisnotextreme.MeanTowerlowwaterto20-30

feet(6to9m)deep.Substratesandytofinemud.

Eelgrassprovidesprimaryproduction,shelter,temper

atureregulation,andsedimentconsolidationin

subtidalestuarinesystems.

CharacteristicFlora

Eelgrass(Zosteraspp.)isdominant. Ulva(agreen

alga)iscommonintheeelgrassmeadows.Avarietyof

epiphyticalgae(includingSmithora,ared,andPetalonia,

abrown)anddiatomsarefoundontheleavesofZostera.

FoodWeb

Productivitydominatedbytheeelgrass(Zosteraspp.)

However,macrophyticalgaeoccurringonscattered

rocksorshells,epiphyticalgaeontheleavesand

phytoplanktonalsocontribute.Principalfoodwebis

detritalwithminorgrazingcomponents.

CharacteristicFauna

Infauna:nereidworms,clams(Macoma,Clinocardium,

Tresus)nematodes,andburrowinganemones.

Ontheleaves:isopods,amphipods,hydroids,bryozoa,

harpacticoids,herringeggs,snails,sessilejellyfish,

limpet,protozoa,ciliates,nudibranchs.

Amongtheleaves:amphipods,jellyfish,harpacticoid

copepods,fish(herring,youngsalmonids,stripedsea

perch,pipefish,blennies).

Onthesubstrate:flatfish(solesandflounders),(in

substrate:depositfeeders),crabs(Dungeness,redrock,

herinit)moonsnail.

.

Waterfowl:Canadageese,blackbrant,scaups,widgeon,
canvasbackredhead.
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CUMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:EELGRASS

RANGE ARUNDANCESTATUS
RANGE ABUNDANCESCIENTIFICNAME

COMMINNAME

STATUSSCIENTIFICNAME

COMMONNAME

(3)CARNIVORETROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TOPHICLEVEL:

FISHES

123456789с
123456789Q

123456789A
1?3456789Q G

123456789U
123456789с

123456787
A

123456789A G

ALIDINGIAMINIMA

GREEVALGAS

ENTEROMNOPHAINTESTINALIS

LINKCONFETTI

ENTEROMOROHATUPULOSA

GREENALGAE

SMITHIRANALADUM

REOFRINGE

ULVA.FENESTRATA

GREENALGAS

ULVALACTICA

SEALETTUCE

JLVALOATA

ULVA

ULVATAENIATA

GREEVALGAE

ARTEDIISFENESTRALIS

PADDEDSCULPIN

CITHARICHTHYSSTIGMAEUS

SPECKLENSANDDAA

ONCORHYNCHUSTSHAWYTSCHA

CHINOOKSALMONIJUVENILE

PAROPHRYSVETULUS

ENGLISHSOLE

PSETTICHTHYSMELANOSTICTUS

SAVDSOLE

SALMOCLARKI

CUTTHROATTROUT

SALVELINUSMALMA

DOLLYVARDEN

123456789U
123456789

O

O

G

123456789 A
123456789C G

123456789U
123456789 G

-
c

123456737

Tin241CLEVEL:111CARNIVORE

BIRDS

TROP4ICLEVEL:(1)ORODUCER

VASCULARPLANTS
123456797

1AUTORIDESSTRIATUS

GREENHERON

123456789ZOSTERAMARINA

CELGRASS

27STERANOITII

EELGRASS

TROPHICLEVEL:141DETRITIVORE

INVERTEBRATES20

270

TROPICLEVEL:121HERAIVORF

QIROS 1234567390

123456789C G
1234567

ANNROTHRIISGRACILIS

BRISTLEWORMS

CORODHIUMBREVIS

AMPH1000

COROPHIUMSALMONIS

AMDHIDID

COROPHIUMSTIMOSONI

AMPHIPID

IDNTFAFEWKESI

PILLAUGS

TONTEARUFESCENS

123456789A G 20 A

123456790U G 270 C

123456789U G 20 с

טפנפ

)

123456737U -

ANASACUTA

PINTAIL

ANASAMERICANA

AMERICANWINGSON

AVASCLYOFATA

NJATYFWNSHOVELER

ANASPENELOPE

EUROPEANWDGEON

ANSERALPIFRONS

WHITE-FRONTEDGOOSE

AYTHYAVALISINERJA

CANVASAACK

BRANTABERNICLA

QDANT

ARANTACANADENSIS

CANADAGOOSE

C4EVCAERILESCENS

SNOWGOOSE

FULICAAMERICANA

AMERICANCHOT

123456789C G

123456739
4 G

с

123456749C G A

IONTEAWOSNESEVSKII 270

DILLAUGS

MACJMABALIHICA 123456789

CLAM

MACOMAINCONSPICUA 123456789

CLAM

MACOMANASUTA 123456789

PEVT-VOSEDCLAM

ORCHESTIAPRASKIANA 123456740

BEACHHOPPERORSANDFLEA

PISTADACIFICA 70

POLYCHAETEWORY

TRICHOCODIXAVERTICALISCALIFO123456789

WATERBJATMAN

123456789U G

123456799
6 A

I

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUSTIDAL
HABITAT:EELGRASS

RANGE ABUNDANCESTATUS RANGE ARUNDANCESTATUSSCIENTIFICNAME

COMMUNNAME

TROPHICLEVEL:(5)OMNIVORE
TROPHICLEVEL:191INVERTEBRATEEATER

INVERTEBRATES

123456797с 123456789с

270

TROPHICLEVEL:051OMNIVORE

20 C

123456789U
123456789с

123456789C G
123456789с

BEM3DDIONINDISTINCTUM

GROUNDBEETLE

CEREBRATULUSCALIFORNIENSIS

RIBBONWORMS

CRANGONALSA

WHITESHRIMD

CRANGONFRANCISCORUM

-NULL

CRANGONNIGRICAUDA

BLACK-TAILEDSHRIMP

HERMISSENDACOASSICORNIS

NUDIBRANCH

NEOMYSISMERCEDIS

MYSIOSHRIMP

NEREISBRANDTI

NFREIOWORM

SALDABUENOI

SALOIDAE

SALDULAPALUSTRIS

SHIREBUG

123456789C

TROPHICLEVEL:151DARASITE

INVERTEBRATES 320 A

CLASIDIUMVANCOUVERENSE270 270 с

45 U
I

TROPHICLEVEL:(7)FILTERFREDER

INVERTEBRATES
123456789C

123456789

TROPHICLEVEL:091INVERTEBRATEEATER

FISHES
72

123456737
123456789с с

4

123456789
123456789

123456789A
123456789 C

U
1

0
1

0
1

123456789C

AEDESDORSALIS

MOSQUITO

ALCYOVIDIUM

BRYOZJANS

ANISOSAMMARUSCONFERVIC?LUS

AMDHIDID

CLINCOARDYUMNUTTALLUT

BASKETCOCKLEDR.HEARTCOCKLE

C2VOTOMYACALIFORNICA

SOFT-54FLLCLAM

EPHYDRIDAENOTIPHILA

SHOQEFLY

IDMONSA

3272ZOANS

TELLIVAMODESTA

TELLEN

TELLINANUCULPIDES

TELLEN

TRESUSCAPAX

GAPEDCLAMOREMPIRECLAY

TRESUSNUTTALLII

SOUTHERNGADER

123456789A

72
123456789A с

O

123456789
123456789A

A

AMMODYTESHEXAPTERUS

PACIFICSANDLANCE

ATHERINOPSAFFINIS

TUDSMELT

CLIIPEAHARENGUSPALLASI

PACIFICHEPPING

CYMATOGASTERAGGREGATA

SHINEQPERC4

ENGPAULUSMOODAX

NORTHERNANCHOVY

GASTEROSTEUSACULEATUS

THREESPINSSTICKLEBACK

4YPOMESUSPRETIOSUS

SURFSMELT

LEPTOCOTTUSARMATUS

PACIFI?STAGHDONSCULPIN

ONCORHYNCHUSGORBUSCHA

DINKSALMONJUVENILF

ONCIRHYNCHUSKETA

CHUMSALMONIJUVENILE

ONCORHYNCHUSNERKA

SOCKEYESALMON/JUVENILE

SYNGVATHUSGRISELINEATUS

SAYDIPEFISH

123456789
123456789

A

с

123456787 G
123456789A

4

123456789 GA

123456789Q

123456789U

123456799

с

123456789

SCIENTIFICNAME

COMMONNAME

FISHES

CLEVELANDIAIS

ARROWGORY

EIROS

AYTHYAAFFINIS

LESSERSCAUP

AYTHYAMARILA

GREATERSCAUP

נפ

°

COPE

2
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HADITAT:EELGRASS

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAMF

TROPHICLEVEL:191INVERTEBRATEEATER

BIRDS

TROPHICLEVEL:(0)

INVERTEBRATES

* 123456789сCHARADRIUSSEMIPALMATUS

SEMIPALMATEDPLOVER

270

70

CIRRATULUSCIRRATIIS

LUGWORMS

CIRRIFORMIASPIRARRANCHIA

LUGWORMS

SCOLOPOIOSARMIGER

POLYCHAETEWORM

C
0
.
2

TROPHICLEVEL:101

INVERTEBRATES
20 U

789
TROP4ICLEVEL:

FISHES

(O)UNKNOWN

20 A

270

PHOLISORNATA

SADDLEBACKGUNNEL

123456789C
C

70

20 A

20

270 C

270

123456789U
*INTERTIDAL

20

AMPITHOEVALIDA

AMPHIPOD

CAPITELLA.

LUGWORMS

CAPITELLACAPITATA

LUGWORMS

CAPITELLAOVINCOLA

LUGWORMS

CAPRELLA

AMPHIP20

E04AUSTORIUS

AMPHIPOD

GLYCINDEARMIGERA

POLYCHAETEWORM

HAPLOSCOLOPUSELONGATA

POLYCHAETEWORM

LACUNA

CHINKSHELL

LEPTOCHELIASAVIGNYI

CRUSTACEAN

LOXORHYNCHUSCRISPATUS

TRUECRABS

VAINERISDENDRITICA

POLYCHAETEWORM

NERINECIRRATULUS

POLYCHAFTEWORM

PANCOLUSCALIFORNIENSIS

CRUSTACEAN

PHOTISBREUIPES

AMPHIPNO

PHOTISCALIFORNICA

AMPHIPODS

PONTHARPINIAOBTUSIDENS

AMPHIPODS

SCHLEROPLAXGRANULATA

CRAB

SYNIDOTEARITTERI

PILLBUGS

70 U

70 C

70 с

20 A

20 4

739 с

789 с

70 C

C
o

70 U
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ECOSYSTEMMODEL-

EELGRASS
©

UPLAND

MAMMALS

&BIRDS/

1

ADVECTION AIR

MIGRATION/

VISITATION
ATMOSPHERE

INSOLATION

DEPTH

PLANKTON

TIDE

TURBIDITY

1

WRACK EXPORT

EQUILIBRIUM

DEFOLIATION

CURRENT

SEASON

WAVE

WIND

EVAPORATION

PRECIPITATION

DISSOLVED

GASES

CONSUMPTION

CURRENT

DEPTH

SEASON

SUBSTRATE

TOX

ACCESS

TIDE

PEOPLE

VISITATION|

NON

CONSUMPTIVE

RECREATION

(APPRECIATIVE)

C.C.

NE
PHOTO

(3
WATER

UPTAKE
8

EELGRASS

COMMUNITY HARVEST EXPORT CATCH
ESTUARINE

WATER

COLUMN

FLOW
RESP

WATER

COLUMN

GAME

MANAGEMENTTIDE

SPORT

FISHERY

(EXTRACTIVEUSE)

3
1

EXCRETION
A TOAIR,WATER

COLUMNAND

SEDIMENTSILOS

WASTES

DISCHARGEST

&SPILLS
NUTRIENT

REGENERATION5

DISSOLVED

NUTRIENTS,I

SALTSET

GAINOF POLLUTANTS

HABITAT

SUBTIDAL
FLOCULATION

FLATSSUCCESSIONE

(11

SEDIMENTATION
SUSPENDED

SEDIMENTS

CURRENT&DETRITUS

EELGRASS

TIDE

DEPOSITION
MIXING

OCEANIC&
MIGRATION

ESTUARINE
VISITATION

ANIMALS

FEEDING

SPAWNING
SEDIMENTS

&

DETRITUS

HUMAN

ACTIVITIES
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EstuarineZone

ERockySubstrate

ROCKYSUBSTRATE

HabitatDescription CharacteristicFlora

Rockoutcroppingsandgravel/shinglesubstratesoccurAttachedmacroalgaearedominant.Lowerlevelalgae

insomeestuaries,predominantlyinthesubtidalzoneincludebullkelp(Nereocystis)andsugarwrack

butalsoextendingintotheintertidalzone.Floral(Laminaria).SandstoneflatshavecoveringofUlva

andfaunalassemblagesresemblingthoseofthe andEnteromorpha.Rockweed(Fucus)andPelvetiopsis

protectedoutercoast(kelpbedsandheadlandsand
spp.occurontheexposed(intertidal)portionsofthe

rockyislands)arepresent.Verticalzonationof
rocksurfaces.

organismsisnoticeableandtidepoolswithdiverse

plantandanimallifearefound. CharacteristicFauna

Sponges,hydroids,seaanemones,nudibranchs,shore

FoodWeb
crabs,hermitcrabs,tubeworms,piddocks,limpets,

Foodwebsbasedbothonproductionbyattached mussels,blennies,sculpins,androckfishesare

macroalgaeandbythephytoplanktonofthewater amongtheinhabitantsofthehabitat.

columnoccur.
Detritalinputfromeelgrassand

marshhabitatsisalsosignificant.

2.1.1Subtidal
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|

MAN

Skeletonema

costatum

Chaetocerossp.

Coscinodiscussp.

Thalassiosirasp.

Piddocks

Mussels

Barnacles

Sponges

Pisaster

1

Shiner

perch

Anemones

Zooplankton:

Acartia

clausii

Pseudocalanussp.

Zoea

Nauplii

Nucella

Littorira

Limpets

Benthic

Diatoms

Heron

Osprey

Diving

birds

Ducks

Ulvasp

Enteromorphasp.

Fucussp

Egregia

Nereocystis

Lingcod

Black

rockfish

Greenling

Blennies

Padded

sculpin

Buffalo

sculpin

Internal

Detritus

External

Detritus

Amphipods

Polychaetes

FOODWEB-ROCKYSUBSTRATE
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:ROCKYSUASTRATE

RANGE ABUNDANCESTATUS RANGE ARINDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICVAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

7 C
123456789с

123456789U 123456789C

123456789o

o

123455799C

123456789 U
123456789с

123456789
Q

1234567890

123456789 C
123456789с

123456789
Q

123456789C

123456789 12345678. U

123456789C
123456789

0

123456789с
1?3456789C

123456789с
1²3456787с

123456789C
123456789

123456789
0

1?3456739C

ALARIA

HONEYWARE

BRYOPSISCORTICULANS

SEAFERN

CALLOPHYLLISFLABELLULATA

REDALGAE

CODIUMFRAGILE

SEASTAGHORN

COILODESMECALIFORNICA

STICKBAG

CRYPTOPLEURARUPRECHTIANA

RUCHE

CRYPTOSIPHONIAWOODIT

REDALGAE

CUMAGLOIAANDERSONII

REDALGAE

CYSTOSEIRAOSMUNDACEA

WOODYCHAINBLADDER

DELESSENADECIPIENS

BARONDELESSERT

DESMARESTIAHERBACEA

BROWNALGAE

DESMARESTIAVIRIDIS

BROWNALGAE

ECTOCARPUSCONFERVOIDES

BROWNALGAE

ECTOCARPUSGRANULOSUS

BROWNALGAE

ECTOCARPUSOVIGER

BROWNALGAE

EGREGIAMENZIESII

FEATHERBOA

ENTEROMORPHAINTESTINALIS

LINKCONFETTI

ENTEROMORPHALINZA

GREENSTRINGLETTUCE

FUCUSEVANESCENS

BROWNALGAE

FUCUSEVANESCENS

BROWNALGAE

FUCUSFURCATUS

ROCKWEEDPOPPINGWRACK

GELIDIUMPULCHRUM

REDALGAE

GIGARTINAAGARDHII

GRAPESTONE

GIGARTINABINGHAMIAE

GRAPESTONE

GIGARTINACALIFORNICA

GRAPESTONE

GIGARTINACORYMBIFERA

GRAPESTONE

GYMNOGONGRUSLINEARIS

REDALGAE

HALOSACCIONGLANDIFORME

SEASAC

4APLOGLOLAANDERSONII

ARIWNALGAE

HYMENENAFLASELLIGERA

REDALGAE

TPIDAEACORDATA

IRIDESCENTSEAWEED

LAMINARIASACCHARINA

SUGARWRACK

LEATHESIADIFFORMIS

AROWNALGAE

MELANOPHYCUSINTESTINALIS

REDALGA

MEMARANOPTERADIMOROHA

REDALGAE

MICROCLADIASOREALIS

COURSESEALACE

NEPEOCEPTISLEUTKEANA

BILLWHIDKELD

ODONTHALIAFLOCOSSA

54ARPTOOTHBRUSH

PELVETIOPSISLIMITATA

BROWNALGAE

PETALONIAFASCIA

BROWNALGAS

POLYNEURALATISSIMA

CRISSCROSSNETWORK

POLYSIPHONIACALIFORNICA

RENALGAE

OLYSIPHONIAHENDRYI

REOALGAE

DORPHYRANEREOCYSTIS

REDALGAE

PORPHYRAOCCIDENTALIS

RE)ALGAE

DJRPHYRADERETRATA

REULAVER

PRIONTTISLYALLII

LYALLISSEAWEED

PIILOTAFILICINA

REDWING

RHODOCHORTONROTHII

REDALGAE

SCYTOSIPHONLOMENTARIA

WHIPTURE

SORANTHERAULVOIDEA

GROWNALGAE

SPONGOMORPHAARCTA

GREENROPE

1234567890 123456799Q .

123456789 123456789© -

123456739
C

123456789

-

123456789A 1²3456789Q

.

123456789
C

123456789U

123456789с 123456787U

123456789C
1?3456739с

123456789
4

123456789с -

123456789

O

123456789

123456789

O

123456789J

123456789

0

o 123456789с

1234567890 123456789с

123456789с 1234567890

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:ROCKYSUASTRATE

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUS
SCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(3)CARNIVORE

INVERTEBRATES

123456789C
789 U

123456789
Q

123456789U

123456789 123456789C

123456789C
123456789

C

123456789Q
123456789U

SPONGOMORPHACOALITA

GREENALGAS

SONGIMORPHAMERTENSII

GREENROPE

SOONGOMORPHASPINESCENS

GREENROPE

TRENTEPOHLIAODORATA

GREENALGAE

ULOTHRIXFLOCCA

GREEVALGAE

ULVAFENESTRATA

GREENALGAE

ULVALIBALA

ULVA

ULVATAENIATA

GREENALGAS

UROSPORAWORMSKIOLDII

GREENALGAE

123456789C
123456789

ACAVTHODORISCOLUMBINA

NUDIBRANCH

AEOLIDIAPAPILLOSA

NUDIARANSH

ANISODORISVIBILIS

SEALEMON

ARCHIDORISMONTEREYENSIS

NUDIBRANCH

DIRONAALBOLINEATA

NUDIBRANCH

EVASTERIASTROSCHELII

STARFISHORSEASTARS

NUCELLALAMELLOSA

WRINKLEDDURPLESNAIL

PISASTERAREVISPINUS

STARFISHORSEASTARS

DISASTERGIGANTEUS

STARFISHDeSSASTARS

DISASTEROCHROCEOUS

OCHRESTAR

PYCNOPODIAHELIANTHOIDES

SUNFLOWERSTAR

с

123456789U
123456789C

123456789U
123456789Q

o
c

123456789 7A9 0

123456789Q

TROPHICLEVEL:(2)HERBIVORE

INVERTEBRATES 123456789Q

70
TROPHICLEVEL:(3)CARNIVORE

FISHES

123456789 0123456737
с

123456789 123456789
4

U
123456789 C123456789 G

123456789
123456789

U с

123456789
123456789U с

4

AMPLISSA

SNAIL

COLLISELLA

LIMPET

COLLISELLADIGITALIS

LIMPET

COLLISELLAPELTA

LIMPET

ULODORAASPERA

KEYHOLELIMPET

KATHARINATUNICATA

BLACKCHITON

LITTORINA

PERIWINKLE

LITTORINASCHITULATA

PERIWINKLE

LUMRINERISSPECIES

POLYCHAFTEWORM

MOPALIACILIATA

CHITONS

VOTOACMA

LIMPETS

NOTIACMFAFENESTRATA

LIMPET

NOTOAMEAPERSONA

LIMDET

NOTOACMCASCUTUM

LIMPET

123456789
123456789

A
G

ANARRHICHTHYSOCELLATUS

WOLF-EFL

ARTEDIUSFENESTRALIS

PADDEDSCULPIN

HEXAGRAMMOSDECAGRAMMUS

KELDGREENLING

ONCORHYNCHUSKETA

CHUMSALMON

DPHIODONELONGATUS

LINGCOD

PAROPHRYSVETULUS

ENGLISHSOLE

OLACICHTHYSSTELLATUS

STARRYFLOUNDER

SCORPAENICHTHYSMARMORATUS

CABEZON

SEBASTESCAURINUS

COOPERROCKFISH

SEBASTESMELANDPS

ALACKROCKFISH

SEBASTESPAUCISPINIS

BOCACCIO

SOUALUSACANTHIAS

SPINYDOGFISH

123456789C G
123456789U

123456789
123456789 Gс

0

123455777
123456789 Gс

1?3456789
123456797 Gс

U

1234567A9с
123456789

с
с

123456789
123456789U
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL HABITAT:ROCKYSUASTRATE

RANGE ABUNDANCESTATUS RANGESCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMUNNAME

ABUNDANCESTATUS

(3)CARNIVORETROPHICLEVEL

AIRDS

Q o

U

TROPHICLEVEL:(4)DETRITIVORE

INVERTEBRATES

SABELLARIAGRACILIS 70

SABELLIDWORM

THELEDUSCRISPUS 70

POLYCHAETEWORM

TIGRIOPUSCALIFORNICUS70

COPEPOD

TROPHICLEVEL:051OMNIVORE

INVERTEARATES

с

U

Q

U G

C

C
123456789 .MOPALIAMUSCOSA

CHITON

с

U

TROPHICLEVEL:(51OMNIVORE

FISHES

CALIORISPIIL7CNEMIS* 123456789

ROCKSANDPIPER

HAFMATOPUSBACHMANI 123456789

BLACKOYSTERCATCHER

405TRLONICUSHISTRIONICUS123456789

HARLEQUINDUCK

LARUSGLAUCESCENS 123456789

GLAUCOUS-WINGEDGULL

LARUSOCCIDENTALIS 123456789

WESTERNGULL

MELANITTADEGLANDI 123456789

WHITE-WINGEDSCOTER

MELANITTANIGRA 123456789

BLACKSCOTER

MELANITTAPERSPICILLATA 123456789

SuveFSCOTER

MERGUSMERGAVSER 123456789

COMMONMERGANSER

MERGUSSERRATOR 123456789

RED-BREASTEDMERGANSER

OHALACROCORAXAURITUS 123456789

DOUALE-CRESTEDCORMORANT

D'ALACOCORAXPELAGICUS 123456789

PELAGICCORMORANT

PHALACROCORAXPENICILLATUS123456789

ARANDTASCORMORANT

TROPHICLEVEL:131CARNIVDDF.

MAMMALS

с

.

U G

ANJOLARCHUSPUPPURESCENS 123456787

HIGHCOCKSCOMB

TROPHICLEVEL:151OMNIVORE

BIRDS
с G

C
123456799 сCORVUSPRACHYRHYNCHOS*

COMMONCROW

CORVUSCORAX*

COMMONRAVEN

*
I
N
T
E
R
T
I
D
A
L

с 123456789U

с

TROPHICLEVEL:(61PARASITE

FISHES

C -PHOCAVITOLINA 123456789

HARAORSEAL

TROPHICLEVEL:(4)DETRITIVORE

INVERTEBRATES

LAMPETRAAVRESI 123456789

RIVERLAMDREY

TROPHICLEVEL:171FILTERFEEDER

INVERTEBRATES

123456789U

70 789 U

0
2

20 Q 70 Q

7 U
20 с

70
70 A

270 с

AMD4ITRITEPOBUSTA

POLYCHAETEWORM

ANSIIGRAMMARUSCONFERVICOLIIS

PILLBUGS

CERULANAHARFORDI

PILLBUGS

EUDISTYLIAVANCOUVERI

OLYCHAETEWORM

IDOTEAFEWKESI

PILLAUGS

IDOTEASCHMUTTI

PILLAUGS

IDOTEAWOSNESENSKTI

OILLRUGS

POLYCIRRUSSP.

POLYCHAETEWORM

SABELLARIACEMENTARIUM

SASELLIDWORM

ADULACALIFORNIENSIS

CLAM

ADULAFALCATA

CLAM

AXOCIELITAORIGINALIS

SPONGES

SALAVUSGLANDULA

BARNACLE

BOCCARDIAPROBOSCIDEA

POLYCHAFTEWOOM

CLUONA

SPONGES

CONOPEUM

BRYOZOANS

HALICLONA

SPONGES

HIATELLA

NESTLINGCLAM

LEPAS

BARNACLE

70 Q

7
2

U 70 Q

770 &
70 Q

70 U 70 U

70 с 20
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL 4ABITAT:ROCKYSUBSTRATE

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

70

123456789

123456789

70 0

MEMARANIPORATUBERCULATA

BRYOZOANS

MYTILUSCALIFORNIANUS

CALIFORNIAMUSSEL

MYTILUSEDULIS

BAYMUSSEL

OPHLITASPONGIAPENNATA

SPONGES

PENITELLAPENITA

BORINGCLAY

PETRICOLACARDITOIDES

BIVALVE

PSEUDOPOTAMILLAOCCELATA

PILYCHAETEWORM

SCHIZOBRANCHIAINSIGNIS

POLYCHAETEWORM

SERPULAVERMICULARIS

POLYCHAETEWORM

123456789с

4 -

123456789
U

70 C 70

70 с

'
'

7
2

CORDYLOPHORALACUSTRIS
70 с

HYDROIDS

GARVELAANNUALTA.
70 ©

4YORDIOS

HALIPLANELLALUCIAE
72

0

SEAANEMONES

HALOSYONABREVISETOSA 72
C

POLYNOIDWORMS

HYALEFREQUENS
56789

AMPHIPODS

4YALEPLUMULOSA
789 с

AMPHIPOD

METRIDIUM
Q

SEAANEMONES

MICRURAPARADALIS.
0

BIRBONWORMS

VOTOPLANA
70 C

-NILL

STYLOCHUS
73

-NULL

TETRASTEMMANIGRIFRONS
70 U

KIRSONWORMS

TUBULARIA 123456789
0

HYDROIDS

TUBULANUSPOLYMORPHUS
72 с

RIBBONWORMS

TURULANUSSEXLINEATUS
70

0
RIBBONWORMS

TROPHICLEVEL:(INVERTEBRATFEATER

FISHES

70 с

0

TROPHICLEVEL:(9)SCAVENGER

INVERTEBRATES

70

U

HEMIGRAPSUSNUDUS 270

PURPLESHORECRAB

PACHYCHELESRUDIS 70 с

PORCELAINCRAB

PACHYGRAPSUSCRASSIPES с

LINEDSHORECRAB

DAGURISTESTURGIDUS
70

HERMITCRAB

PAGURUSHEMDHILLII
70 с

HERMITCRAB

PETROLISTHESCINCTIPES
70 C

PORCELAINCRAB

PETROLISTHESERIOMERUS 70 u

PORCELAINCRAB

TROPHICLEVEL:191INVERTEBRATEEATER

INVERTEBRATES

123456789
0

123456739
C

123456789с

123456789
A C

123456789
123456737

4

70 A

APODICHTHYSFLAVIDUS

PENPOINTGUNNEL

AULORHYNCHUSFLAVIOUS

TUBESNOUT

CLINOSOITUSGLORICEPS

MOSSHEADSCULPIN

CLUPEAHARENGIISPALLASI

PACIFICHERRING

CYMATOGASTERAGGREGATA

SHINERPFRCH

ENGRAULISMORDAX

NORTHERNANCHOVY

GASTEROSTEUSACULEATUS

THREESPINESTICKLEBACK

HYPOMESUSPRETIOSUS

SURFSMELT

OLIGOCOTTUSMACULOSUS

TIDEPOOLSCULPIN

OLIGOCOTTUSSVYDERI

FLUFFYSCULDIN

123456747
A C

70 A
123456789

AMPHIPORUS

RIBBONWORMS

ANTHOPLEURAARTEMISIA

SEAANEMONES

ANTHOPLEURAELEGANTISSIMA

SEAANEMONES

ANTHOPLEURAXANTHOGRAMMICA

SEAANEMONES

CALLIOPIELLAPRATTI

AMPHIPOD

CANCERANTENNARIUS

ROCKCRAB

C

70 C
123456789

4 C

789 O

123456789
A
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COMMUNITYCOMPOSITIONESTUARY ZONE:SUBTIDAL
HABITAT:ROCKYSUASTRATE

STATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME RANGEABUNDANCE

COMMONNAME

TROPHICLEVEL:091INVERTEBRATEEATER

BIRDS

TROPHICLEVEL:(Q)UNKNOWN

INVERTEBRATES

U

U

U 7

ACTITISMACULARIA* 123456789

SPOTTEDSANDPIPER

ACTITISMACULARIA* 123456789

SPOTTEDSANDPIPER

APHRIZAVIRGATA* 123456789

SURFBIRD

ARENARIAINTERPRES* 123456789

RUODYTURNSTONE

ARENARIAMELANOCEPHALA* 123456789

BLACKTURNSTONE

CALIDRISALPINA* 123456789

DUNLIN

TROPHICLEVEL:10)UNKNOWN

INVERTEBRATES

PUGETILAGRACILIS 19

KELDCRAB

DUGFTTIAPRODUCTA
19

KELPCRAB

SCYRAACUTIFRONS

CRAR

SYLLISELONGATA 270

POLYCHASTEWORM

TRYPAVOSYLLISADAMANTFUS 70

POLYC4AETEWORM

TROPHICLEVEL:10)UNKNOWN

FISHES

o
c
o
n

U

U с

U

u

123456789C
HEXAGRAMMOSLAGOCEPHALUS

ROCKGREENLING

123456739с

70

70 с

70

70 U

70 U

*INTERTIDAL

70 U

70 U

20 0

AMPITHOESIMULANS

AMPHIPOD

CANCERGIRBOSULUS

ROCKCRABS

EULALIAQUADRIOCULATA

POLYCHAETEWORM

EUMIDASANGUINEA

POLYCHAETEWORM

GENETYLLISCASTANEA

POLYCHAETEWORM

HYPJEULALIABILINEATA

POLYCHAETEWORM

IDEOTEASCHITTI

PILLAUGS

MIMULUSFOLIATUS

TRUECRAAS

NASSARIUSPROPINGUS

SNAIL

NEOSPHAEROMAOREGONENSIS

PILLBUGS

NEREISMEDIATOR

NEREIDWORM

NEREISPELAGICA

NEREIDWORM

NEREISVEXILLOSA

NEREIOWORM

NOTOPHYLLUMIMBRICATUM

-NULL

PACHYCHELESPIIAESCENS

PORCELAINCRAB

PLATYNEREISAGASSIZI

NEREIDWORM

POLINICESDRACONIS

SNAIL

POLYDORAARMATA

SPIONIDWORM

79 A

70 с

70 C

270

70

70

1

70 A

20

70 U
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ECOSYSTEMMODEL

ROCKYSUBSTRATE
BIRDS

V

INSOLATION VISITATION

(ADVECTION

ATMOSPHERE
AIR TURBIDITY

SEASON TOAIR,

WATERCOLUMN

ANDSEDIMENT
SPILLS

LDISCHARGE
WASTES

CHEMICAL

EQUILIBRIUM

EVAPORATION

PRECIP

CONSUMPTION

WATER

SALINITY

WAVES

TIDE

HEAT
REMOVAL

BEACH

COMBING
'EXPORT SOUVENIR

C.C.
ACCESS

TIDE
DISSOLVED

GASESINUNDATION

RUNOFF

TIDE

RIVER WAVE

ESTUARY
EXCHANGE

AND/OR

OCEAN

ECOSYSTEM

PELAGIC!

COMMUNITY

BAIT

HARVEST

ACCESS

PHOTO

ROCKY

INTERACTIONSUBSTRATE

COMMUNITY

EXCHANGE(SEEFOODWEB)

"GRAZING

FEEDING

METAMORPHOSIS

BAIT

FISHERY

EXPORT BAIT

(SEEFOODWEB)

DISSOLVED

|SOLIDS

WATER 'COLUMN
HARVEST

GAME

MANAGEMENT

RECREATIONALLEXPORT

FISHING

CATCH

SUSPENDED ROCK
SUSPENSIONSOLIDS

SPECIES

ZONATION

ELEVATION

WAVE

TIDE

C.C.-CarryingCapacity|
GAINOF

HABITAT

WAVES

BIOTA
SEDIMENTS
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DETRITUS

EROSION
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2.1.2Intertidal

EstuarineZone

APilings

PILINGS

HabitatDescription CharacteristicFlora

Wharves,pilingsanddocksmaybeintertidalorsubtidalThemacroalgaeEnteromorpha,Ulva,Fucus,and

artificialstructureswhichmodifyboththepelagicandDasyopsisplumosaaremostcommon.

benthichabitatsinestuariesoroffshore.Pilingsand

docksprovidesubstrateforattachment,shadeandpro-CharacteristicFauna

tectionforamyriadoffloraandfauna.Thesestruc-Mytilusedulismussel),barnacles(Balanussp.)

turesmodifybenthichabitatsthroughchangesin tunicates,hydroids,anemones,ectoprocts,nudibranchs,

currentpatternsandsubsequentman-inducedlitter polychaetes,amphipodsandothersmallcrustaceans,

andpollutants. starfish(Pisasterochraceus),pileperch(Cymato

gaster),andcrabs(PachychelesrudisandCancer

FoodWeb magister)

Typicallythecomponentsofthefoodwebareamix

betweenphytoplanktonbasedcommunitiesandthose

benthiccommunitiesassociatedwithmacrophytesand

epiphytes.Thebenthiccommunitiessurroundingthe

bottomsofthepilingsareslightlydifferentinthat

thereisasignificantdetritalinputfromthepilings

above.
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL HAQITATIPILINGS

RANGE ARUNDANCESTATUS RANGF ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

NON-VASCULAROLANTS

TROPHICLEVEL:(3)CARNIVORE

FISHES

123456789
C

123456789U с

123456789
Q

123456789Q

123456789 123456789с G

OPHI0OONELONGATUS

LINGCOD

PALLASINABARBATA

TUSFUOSEPOACHER

SCORPAENICHTHYSMARMORATUS

CASEZON

SEBASTESCAURINUS

COPPERROCKFISH

SEBASTESMELANOPS

BLACKROCKFISH

SERASTESPAUCISOINIS

ROCACCIO

123456789
123456789с G

123456799 123456789с G

123456739Q
123456789U G

123456789C

TROPHICLEVELE(3)CARNIVORE

SIRDS
123456789с

123456789
123456799U G

C

ANTITHAMNIONGLANDULIFERUM

REDALGAE

ANTITHAMNIONTENUISSIMUM

PEDALGAE

BRYOPSISHYPNOIDES

GREENALGAE

CERAMIUMGARDERI

POTTERYSEAWEED

ECTOCARPUSCONFERVOIDES

BROWNALGAS

ENTEROMORPHACRINITA

GREENALGAE

ENTEPOMORPHALINZA

GREENSTRINGLETTUCE

FUCUSEVANESCENS

AR)WNALGAE

FUCUSFURCATUS

ROCKWEEDPOPPINGWRACK

LICMOPHORAASBREVIATA

DIATOMS

PLATYTHAMNIONPECTINATUM

REDALGAE

PLATYTHAMNIONREVERSUM

REDALGAE

PLOCAMIUMPACIFICUM

REOALGAE

POLYSIPHONIACALIFORNICA

REDALGAE

POLYSIPHONIAPACIFICA

POLLYPACIFIC

RHIZOCLONIUMRIPARIUM

GREENALGAE

UROSPORAPENICILLIFORMIS

GREEVALGAE

70 с 121456799C G

BUCEPHALACLANSULA

COMMONGOLDENEYE

MELANITTADEGLANDI

WHITE-WINGSDSCOTER

MELANITTANIGRA

BLACKSCOTER

MELANITTAPERSPICILLATA

SURFSCOTER

123456789
U

с
123456749 G

123456789с

G
123456789C

123456797

1

TR0241CLEVEL:14)DETRITIVORE

INVERTEBRATES
123456789с

123456789

123456789
C

o
o

EUDISTYLIAVANCOUVERI 70

POLYCHAETEWORM

LIGIAPALLASII 123456789

ROCKLOUSE

TROPHICLEVEL:051OMNIVORE

AIRDS

123456789
Q

TROPHICLEVEL:121HERBIVORF

INVERTEBRATES
123456789USTURNUSVULGARIS

STARLING

123456737

TROPHICLEVEL:(6)PARASITE

FISHES
123456789

A

123456789

70 U
LAMPETRAAYRESI

RIVERLAMOREY

COLLISELLAOTSITALIS

LIMPET

COLLISELLADELTA

LIYDET

LIMNORIA

GRISALE

LITTORINA

PERIWINKLE

LITTORINASCUTULATA

DERIWINKLE

NOLIAMEAPERSONA

LIMPST

123456787A

123456789
A

KEYTOSYMBOLS1.1.1A-2

123456789
C
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL HABITAT:PILINGS

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

TROPHICLEVEL:(9)INVERTEBRATEEATER

FISHES

20 123456789
0

123456789с 123456789C с

20 C 123456789
A

BALANUSGLANDULA

AARNACLE

BANKIASETACEA

SHIPWORM

LEPAS

BARNACLE

MYTILUSEDULIS

BAYMUSSEL

SCHIZUARANCHIAINSIGNIS

POLYCHAETEWORM

SERPULAVERMICULARIS

POLYC4AETEWORM

123456799
A 1234567890 G

70 с 123456789A

CLINOCOTTUSGLORICEPS

MOSSHEADSCULPIN

CLUPEAHARENGUSPALLASI

PACIFICHERRING

CYMATOGASTERAGGREGATA

SHINERPERCH

EMBIOTOCALATERALIS

STRIPEDSEAPERCH

ENGRAULISMORDAX

NORTHERNANCHOVY

GASTEROSTEUSACULEATUS

THREESPINESTICKLEBACK

LEPTOCOITUSARMATUS

PACIFICSTAGHORNSCULPIN

LUMPENUSSAGITTA

SNAKEPRICKLEBACK

RHACOCHILUSVACCA

PILEPERCH

с

70 с 123456797

123456789A

TROPHICLEVEL:(A)SCAVENGER

INVERTEARATES 123456789с

257A9 123456789ANISCLABRISMARITIMA

FARWIG

A G

TROPHICLEVEL:(9)INVERTESPATEEATER

INVERTERDATES

TROPHICLEVEL:191INVERTEBRATEEATER

BIRDS

123456789 23456789U RPROGNESUBIS

PURPLEMARTIN

70 0

TROPHICLEVEL:(0)UNKNOWN

INVERTEBRATSS70 4

AGLAOPHENJA

4YUROIDS

EMPLECTONEMAGRACILE

Q138ONWORMS

METRIDIUM

SFAANEMONES

OBELIALONGISSIMA

HYDROIDS

SYNCOPYNEEXIMIA

HYDROIOS

TURULARIAMARINA

HYDROIOS

70 C 123456789

70 C 20 0

AMPITHOELACERTOSA

AMPHIPOD

POLINICESDRACONIS

SNAIL

PORCELLIOSCABER

PILLBUGS

TEREDONAVALIS

SHIPWORM

70 C 70 C

123456789с с

H
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ECOSYSTEMMODEL

PILINGS

BIRDS

INSOLATION VISITATION INDUSTRY

MUNICIPAL

SEWAGE

IMPORT

WASTES&

POLLUTANTS
ADVECTION

AIR

ATMOSPHERE
EVAPORATION

SPILLS

DISCHARGE

EQUILIBRIUM EVAPORATION

PRECIP

WATERSURFACE

HEAT
CURRENT

SHADE

WAVE

CONSUMPTION

REMOVAL
BEACH

COMBING

EXPORTSOUVENIRS

DISSOLVED

GASES C.C.

PHOTO

INUNDATION
EXCHANGE

ATTACHED

COMMUNITY

HARVEST
BAIT

FISHERY
EXPORT BAIT

TIDE

WATER C.C.

INTERACTION

FEEDING

GRAZING

METAMORPHOSIS
MIXING

HARVEST EXPORT
ESTUARINE

WATER

COLUMN

ECOSYSTÉM

RECREATIONAL

FISHING

CATCH

EXCHANGE
CURRENT

WATER

COLUMN

COMMUNITY

SPECIES

ZONATION

TIDE

ELEVATION

DISSOLVED

SOLIDS,

WATERMIXING WOOD

COLUMN
MARINE

BORERS-INTERACTION

FEEDINGSUSPENDED

SOLIDS
METAMORPHOSIS

| SUSPENSION GAINOF

HABITAT

DEPOSITION

BOTTOM

PILING

| SEDIMENT

&

DETRITUS

PILE

DRIVING

TOXIC

IMPORTHCOATED

PILINGS,C.C.-CarryingCapacity
EMPLACEMENT

ORREPLACEMENT

2
.
1
.
2

A
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TIDALRANGE

th

EstuarineZone

BMudFlat

2.1.2Intertidal

MUDFLAT

HabitatDescription CharacteristicFlora

Nearlyidenticaltosubtidalmudflatexceptfor Diatomsdominatethephytoplanktonandarepresent

exposureduringlowtide,whenpredatorssuchas withgreenandbluegreenalgaeontheflats.

shorebirdsfeedontheinfauna(whicharethesame

assubtidalflat).
CharacteristicFauna

Zooplankton:copepodsdominate,withmysidssometimes

FoodWeb abundant.

Primaryproductiondominatedbyphytoplankton.
Fish(hightide):starryflounder,staghornsculpin,

Detritalfoodwebsandfilterfeedingarecharacter

istic,withpredationbybirdscommonatlowtides.

andshinerperch(Cymatogasterspp.)aremostcommon.

Invertebrates:soft-shellclam(Myaarenaria),bent

nosedclam(Macomanasuta),andpolychaeteworms

dominatethebenthos.

Birds:westerngrebe,scoter,cormorants,andgreat

blueheronwhentideisin;shorebirdssuchaswestern

sandpiper,sanderling,yellowlegs,dunlin,dowitchers,

curlews,etc.,whentideisoutandflatisexposed.
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL HASITAT:MUDFLAT

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS
RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

TROPHICLEVEL:(2)HERRIVOPE

BIRDS

123456789C 123456789с G

123456789с 123456737A G

123456789C 123456799
G

123456789
C 12345678? C G

123456789C 123456789
G

123456789

ANASACUTA

OINTAIL

ANASAMERICANA

AMERICANWIDGEON

ANASCLYPEATA

NORTHERNSHOVELER

ANASCRECCA

GREEN-WINGEDTEAL

ANASPENELOPS

EUROPEANWIDGEON

ANSERALBIFRONS

WHITE-FRONTEDGOOSE

CHENCAERULESCENS

SNOWGOOSE

COLUMAAFASCIATA

BAND-TAILEDPIGEON

FULICAAMERICANA

AMERICANCOOT

OLORCOLUMBIANUS

WHISTLINGSWAN

A 123456789U G

123456789
C 123456789U

123456789
A 123456789A G

123456789
U 123456739C G

123456789с 12345678?

BLIDINGIAMINIMA

GREENALGAE

CHAETOMORPHACANNABINNA

GREENALGAE

CLADOPHORA

GREENALGAE

DESMARESTIAMUNDA

WIDEBRINCHCOLORCHANGER

ENTEROMORPHACLATHRATA

GREENALGAE

ENTEROMORPHAINTESTINALIS

LINKCONFETTI

ENTEROMORPHALINZA

GREENSTRINGLETTUCE

ENTEROMORPHASALINA

GREENALGAE

ENTEROMORPHATUBULOSA

GREENALGAE

FUCUS

BROWNALGAE

MICROCOLEUS

BLUEGREENALGAE

OSCILLATORIA

BLUEGREENALGAE

RHIZOCLONIUMLUBRICUM

GREENALGAE

SPIRULINA

BLUEGREENALGAE

ULVAEXPANSA

GREENALGAE

ULVAFENESTRATA

GREENALGAE

ULVALACTUCA

SEALETTUCE

ULVALOBATA

ULVA

ULVATAEVIATA

GREENALGAE

VAUCHERIA

DIATOMS

U

123456789Q

123456789

TROPHICLEVEL:131CARNIVORE

INVERTEBRATES4

123456789A 123456789U
DOLINICESLEWISIT

MOJNSNAIL

-

123456799
0

123456789

TROPHICLEVEL:131CARNIVORE

FIS455U

123456789
U CITHARICHTHYSSTIGMAEUS

SPECKLEDSANDDAS

123456789

o

G

123456789A

123456789

TROPHICLEVEL:131CARNIVORE

BIRDSU

123456739U 123456789

70 A 123456789U

ܕ
ܕ

ܝ

1?3456789

TROPHICLEVEL:(11PRODUCER

VASCULARPLANTS

AROEAHERODIAS

GREATBLUEHERON

BUTORIDESSTRIATUS

GREENHERON

LARUSARGENTATUS

HERRINGGULL

LARJSCALIFORNICUS

CALIFORNIAGULL

LARUSCANUS

MEWBULL

LARUSDELAWARENSIS

PING-AILLEDGULL

123456797
A

1234567 C 123456789
4

SCIRPUSMARITIMUS

SEACOASTBULRUSH

TRIGLOCHINMARITIMUM

SEASIDEARROWGRASS

123456789
123456789с

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL HABITAT:MUDFLAT

RANGE ABUNDANCESTATUS RANGSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

ABUNDANCESTATUS

TROPHICLEVEL:(3)CARNIVORE

BIRDS

TROPHICLEVEL:051OMNIVAS

INVERTEBRATES

U

A

NASSARIUS0950LETUS
12345679?

BASKETSHELL

TROPHICLEVEL:051OMNIVORE

BIRDS
A

LARUSGLAUCESCENS 123456789

GLAUCOUS-WINGEDGULL

LARUSOCCIDENTALIS 123456797

WESTERNGULL

LARUSPHILADELPHIA 123456789

BONAPARTETSGULL

LARUSTHAYERI 123456789

THAYERISGULL

TRINGAFLAVIPES 123456789

LESSERYELLOWLEGS

TROPHICLEVEL:(3)CARNIVORE

MAMMALS

U
123456787

り G

с
123456789с

AYTHYAAFFINIS

LESSERSCAUP

AYTHYAMARILA

GREATERSCAUD

CORVUSAPAC4Y24YNCH)S

COMMONCROW

CORVUSCORAX

COMMONRAVEN

123456737U

123456787

PHOCAVITOLINA 123456789

HARBORSEAL

TROPHICLEVEL:(41DETRITIVORE

INVERTEBRATES

TROPHICLEVEL:(5)OMNIVORE

MAMMALS

C

4

PROCYONLOTOR 123456789

RACCOON

TROPHICLEVEL:(6)PARASITE

INVERTEBRATES4

-

C
C

4
C

U

1

A

Q

ABARENICOLACLAPAREDITVAGABUN7

LUGWORMS

ABARENICOLAPACIFICA
70

LUGWORMS

AMAGEAURICULA 7

BRISTLEWORMS

ANSIOGRAMMARUSCONFERVICOLUS20

PILLBUGS

CALLIANASSACALIFORNIENSIS123456789

GHOSTSHRIMP

CALLIANASSAGIGAS 20

GHOSTSHRIMP

COROPHLUMBREVIS 123456799

AMPHIPOD

COROPHIUMSALMONIS 1234567

AMPHIPOD

COROPHIUMSDINICORNF 123456789

AMPHIPOD

COROPHIUMSTIMPSONI 20

AMPHIP20

MACOMABALTHICA 123456789

CLAM

MACIMAINCONSPICUA 123456789

CLAM

MACOMAINQUINATA 123456789

CLAM

MACOMANASUTA 123456789

BENT-VOSEDCLAM

OWENIAFIISIFORMIS
70

PULYCHAETEWORM

PELOSCOLEXGABRIELLE 20

TUBIFICIDS

TARPHIOTAGENICULATA 123456789

ROVEBEETLE

ALEOCHARASULCICOLLIS 1?3456737

ROVEBEETLE

CARCINONEMERTESEPIALTI 72

01349NWORMS

CLAUSIDIUMVANCOUVERENSE770

COPEORD

MALACORDELLAGROSSA 1²3456789

RIBBONWORMS

PINNIXAFABA
79

DEACRAB

DINNIXALITTORALIS 70

DEACRAR

PINNIXAOCCIDENTALIS 70

OFACRAB

PINNIXASCHMITTI 72

DEACRAS

DENNIXATUBICOLA 73

DEACRAB

TROPHICLEVEL:(7)FILTERFEEDER

INVERTEBRATES

A

U

4
A

4
C

4

C

1234567894

A

123456789с

ANISOGAMMAR'ISCONFERVICOLUS

AMPHIDD

ANISOGAMMARUSPUGETIENSIS

AMPHIPID

BOWERSANKTAGRACILIS

BRYCZNANS

CLINICARDIUMNUTTALLII

BASKETCOCKLEURHEARTCOCKLE

70 Q

C

123456789
4 G

Q I
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ZONE:INTEOTIDAL HABITAT:MUDFLAT

ABUNDANCESTATUS RANGE ARUNDANCESCIENTIFICNANE

COMMONNAME

STATUS

A

U

A G

C

C

TROPHICLEVEL:171FILTERFEEDER

123456789

PACIFICORJAPANESERYSTER

LYONSIACALIFORNICA 123456789

CALIFORNIAPADERSHELL

MYAARENARTA 123456789

SOFT-SHELLCLAM

SHOPONOPSISVIRIDIS

123456789

BIVALVE

TADESJAPONICA

123456789

TELLEN

TELLINANUCULDIDES 123456789

TELLEN

TRESUSCAPAX 123456789

GADERCLAMneEMDISSCLAM

TRESUSNITTALLIT 123456789

SOUTHERNGADER

UPOGEBIAPUGETIENSIS 123456789

BLUEMUDSYRIMO

TROPHICLEVEL:(9)INVERTEBRATEEATER

INVERTEBRATES

LINEUSRUSER 70 U

RISBINWORMS

MICRURAALASKENSIS 7 Q

RISBONWORMS

NEMATOSTELLAVECTENSIS 70 с

SEAANEMONES

NEOMYSISMERCEDIS 320

MYSIDSHQIMD

NEPHTYSCAECA 270

NEREIDWORM

NEDYTYSCAECOIDES 70 A

NEREIDWORM

NEREISBRANDTI 270

NEREDWORM

PARANEMEQTESPEREGRINA 70 с

RIBBONWORMS

SALDULAPALUSTRIS 123456789Q

SHORESUG

THINOBIUSFRIZIELLI 12 Q

ROVEBEETLE

TUBULAVUSPOLYMORPHUS 70 с

RIBBOVWORMS

TROPHICLEVEL:191INVERTEBRATEEATER

BIRDS

G I

G 1

A

T?OPHICLEVEL:181SCAVENGER

COMMUNITYCOMPOSITIONESTUARY

RANGESCIENTIFICNAME

COMMOVNAME

INVERTEBRATES

CRASSOSTREAGIGAS

70

BRYOZDANS

PROTOTHACATENERRIMA

20

-NULL

TELLINAMODESTA

INVERTERRATES

123456789U

DAGURIJSHIRSUTIUSCULUS70 C

HERMITCRA3

TRP4ICLEVEL:101INVERTEBRATEFATE?

INVERTEBRATES

123456789

123456789
U

27850 123456789

123456789Q 123456789
4

70 1 123456787

279 123456789U

ARENARIAINTERPRES

RUDDYTURNSTONE

ARENARLAMELANOCEPHALA

BLACKTUONSTONE

ACTITISMACULARIA

SPOTTEDSANDPIPER

CALIDRISALSA

SANDERLING

CALIDZISALPINA

DUNLIN

CALIDRISBAIROTI

BAIRDESSAVOPIPER

CALIDRISCAVUTUS

REDKNIT

CALIDRISMAURI

WESTERNSANDPIPER

CALIORISMINUTILLA

LEASTSANDPIPER

CATIPTROPHORUSSEMPPALMATUS

WILLET

C4APADRIUSVOCIFEOUS

KILLDEEP

LIMNODROMUSGRISEUS

SHOPT-GILLEDDOWITCHER

LIMNODROMUSSCOLOPACEUS

LONG-BILLEDDOWITCHER

22 © 123456789 A

ALLIRCHESTESANGUSTUS

AMOHIPOD

3LEDI'USMONSTRATUS

RIVEAEETLE

CADINOMAMUTASILIS

२२8004025

CEREBPATILUSCALIFORNIENSIS

RP1NWORMS

:PANSINALAA

WHITSSHOTYP

CRAVGUNFRANCISCORUM

-NULL

CRANGONNIGRICAUDA

BLACK-TA!ISOSHRIMP

GLYCEPAAMERICANA

PILYCHAETEWARM

HALIPLAVELLALEUCOLENA

SEAANEMONES

HARWOTHOEIMARICATA

POLYNOIDWORMS

4ESPERONDECOMPLANATA

POLYVOIDWMS

123456789C 123456789с

123456789с 456789 U

123455797
A 123456789с

70 O 123456789с

279 1 123456789C

H
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL 4ABITAT:"UDFLAT

RANGE ASUNDANCESTATUS RANGE
ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUSSCIENTIFICNAME

COMMONNAME

9 INVERTEBRATEFATERTROPHICLEVEL:

BIRDS

U

U

Q

U

U

U

C

U

LIMOSAFEDOA 123456739

MARBLEDGODWIT

LNAIPESLOBATUS 123456789

NORTHERNPHALAROPE

NUMENTUSAMERICANUS 123456789

LOVG-4ILLEDCURLEW

NUMENIUSDHAFOPUS 123456789

WHIMBREL

PLUVIALISDIMINICA 123456789

AMERICANGOLDENPLOVER

PLUVIALISSOUATAROLA 123456789

BLACK-BELLIEOPLOVER

TRINGAMELAVOLE!ICA 123456739

GREATERYELLOWLEGS

TRIDHICLEVEL:(0)UNKNOWN

INVERTEBRATES

U

2
0 A

с

0

•
TROPHICLEVEL:101UNKNOWN

INVERTEBRATES

MESIDOTEAENTOMON 70

PILLAUGS

VASSARIUSPROPINGUS 20

SNAIL

NEREISDROCERA 70

NEREIDWORM

NERINECIRRATULUS
70

POLYCHAFTEWORM

NOTOMASTUSTENNIS 270

LUGWORMS

DANCOLUSCALIFORNIENSIS

CRUSTACEAN

POLINICESDRACONIS

SNAIL

POLYDORABRACHYCEPHALA

SPIONID.WORM

POLYDORASOCIALIS

SPIONIDWORM

PSEUDOPILYDORAKEMPI

SPIONIDWORM1

RHITHROPANOPEUSHARRISSI

LIDERZEECRAB

SCHLERNPLAXGRANULATA

CRAS

SCOLOPOIOSARMIGER

POLYCHAETEWORM

STREBLOSPIOBENEDICTI

SPIONIDWORM

SYLLISELONGATA 270

PILYCHAETEWORM

с

U

123456789 C

20 U

:
:

:
:

:

789 A
с

270 A

70 A

20
U

7
0

U

70

270 C

AGLAJADIOMEDEA

SLUG

AMOHICTETSMUCRONATA

SPISTLFWORMS

AMPITHOEVALIDA

AMOHIDID

CAPUTELLACAPITATA

LUGWORMS

ETEONELIGHTI

POLYCHAETEWORM

ETEONELONGA

POLYCHAFTEWORY

GLYCERACAPITATA

POLYCHAFTEWORM

GLYCERAABISTA

OLYCHAETEWARM

GLYCINEARMIGERA

POLYCHALTEWORM

HAPLOSCOLOPUSELONGATA

POLYCHAETEWORM

HEMIGRAOSUSOREGONENSIS

HAIRYS4ORECRAS

HEMIPODUSADREALIS

DOLYCHAFTEWORM

HETEROMASTUSFILIFORMIS

LUGWORMS

LEPTOCHELIASAVIGNYI

CRUSTACEAN

LEPTOCUMA

CUMACEAN

MANAYUNKTASSTUARINA

SABELLIDWORM

MEDIOMASTUSCALIFORNIENSIS

LUGWORMS

270 C

270 A

7
2

0

270
A

23 A

20 с

20 с

2789 C
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EstuarineZone

CEmergentVegetation

HIGHTIDE

2.1.2Intertidal

EMERGENT VEGETATION

HabitatDescription

Low,emergent,herbacious,halophyticvegetation.

Includesboth"lowand"high"saltmarsh.Tidal

influenceandlow-energywaveconditions.Itis

transitionalbetweenlowlandsandmudflats.Typically

inmudtosandymudsubstrate.

CharacteristicFlora

Three-squarerush,arrowgrass,spikerush,sandspurry,

tuftedhairgrass,saltgrass,bulrush,saltwort,

Lyngbye'ssedge.

FoodWeb

Predominantlydetritalwithmuchoftheproductivity

exportedasdetritustootherestuarinehabitats

duringspringtides.However,themarshsupportsa

smallgrazingfoodwebdominatedbyinsectsand

providesfoodandshelterforwaterfowl.

CharacteristicFauna

Birds:blackbrant,Canadageese,scaup,mallard,

widgeon,canvasback,trumpeterandwhistlingswans,

coot,baldeagle,kestrel,Savannahsparrow.

Mammals:nutria,muskrat,vagrantshrew,Townsend's

vole.
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MAN

TEAL

WIDGEON

CANADAGEESE

MALLARDS

MARSHHAWK

RED-TAILEDHAWK

SAVANNAHSPARROW

LONG-BILLED

MARSHWREN

SEDGE

ARROWGRASS

HAIRGRASS

PICKLEWEED

LSALTGRASS

ALGAE

GRAZING

INVERTEBRATE.

PREDATORY

INVERTEBRATE

SPIDERS

VAGRANT

SHREW

CREEPINGVOLE

TOWNSEND'SVOLE

DETRITUS
TOOTHER

ESTUARINE

HABITATS

DETRITIVORES

BACTERIA

FOODWEB-EMERGENTVEGETATION

2
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COMMUNITYCOMPOSITIONESTUARY ZONE:INTERTIDAL HABITATIEMERGENTVEGETATION

RANGE ABUNDANCESTATUS RANGE ABUNDANCESTATUS
SCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

NON-VASCULARPLANTS

0

0

с

с

U

0

A

ANABAENA 123456789

BLUEGREENALGAE

FUCUS 123456789

BROWNALGAE

MICROCOLEUS 123456789

BLUEGREENALGAE

OSCILLATORIA 123456789

BLUEGREENALGAE

RIVULARIA 70

BLUEGREENALGAE

SPIRULINA 123456789

BLUEGREENALGAE

TROPHICLEVEL:(11PRODUCER

VASCULARPLANTS

C

U R

0

A C

C
Q

0
U

Q
U R

A .

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

HOLCUSLANATUS 123456789

COMMONVELVETGRASS

HORDEUMBRACHYANTHERUM 123456789

MEADOWBARLEY

HORDEUMJUBATUM 123456789

FOXTAILORSOUIRREL-TAILBARLE

JAUMEACARNOSA 123456789

JAUMEA

JUNCUSBALTICUS 123456789

QALTICPUSH

JUNCUSGERARDII 123456797

MIIDRUSU

JUNCUSLESUEURIT 123456789

SALTRUSH

JUNCUSTENUIS 123456797

RUSH

LIMONIUMCOMMUNE 9

-NULL

MYOSURUSMINIMUS
20

LEASTMOUSE-TAIL

ORTHOCARDUSCASTILLEJOIDES123456789

DAINTSRUSHORTHOCARPUS

ORTHOCARPUSCASTILLEJOIDESVAR9

HUMAOLDTNOTHOCARDUS

PLANTAMARITIMA 123456789

SEASIDEPLANTAIN

PLECTRITISCONGESTA 123456787

ROSYPLECTRITIS

POTENTILLADACIFICA 123456789

PACIFICSILVERWEED

RUMEXOCCIDENTALIS 123456789

WESTERNDOCK

RUPPIAMARITIMA 123456789

DITCHGRASS

SALICORNIAVIRGINICA 123456737

GLASSWORTTOPICKLEWEED

SCIROUSACUTUS 34567A

CUMMONTULE,HARDSTEMPULZUS4

SCIRPUSAMERICANUS 123456789

THRES-SQUARESULRUS4

SCIPPUSCERNUUS 123456

LOWGULRUS4

SCIRPUSMARITIMUS 1234567

SEACOASTBULRUSH

SCIRPUSVALIOUS 123456787

AMERICANGREATBULRUSH;TULE

SPARTINAALTERNIFLORA7

CORDGRASS

SPARTINAFOLIOSA 9

COROGRASS

SPEGULARIACANADENSIS 123456789

CANADIANSANDSOURRY

U

U

1

u R
A -

с A

AGROSTISALBA 123456789

CREEPINGBENTGRASS

ATRIPLEXPATULA 123456789

SALTBUSH

BACCHARISPILULARIS 670

CHAPARRALAROOM

901SDUVALIADENSIFLORA 123456789

SPIKEPRIMROSE

CAREXLYNGBYEI 123456789

LYNGBYTSSEDGE

CAREXOBNUPTA 123456789

SLOUGHSEDGE

CORDYLANTHUSMARITIMUSSSP.PA6789

MARSHBIRDISBEAK

CORDYLANTHUSMARITIMUSVAR.MA6789

SEASIDEAIRDISBEAK

COTULACORONOPIFOLIA 123456789

BRASSBUTTONS

DESCHAMPSIACAESPITOSA 123456789

TUFTEDHAIRGRASS

DISTICHLISSPICATA 123456789

SEASHORESALTGRASS

ELEOCHARISMACROSTACHYA67

SPIKE-RUSH

ELEOCHARISPALUSTRIS 123456789

COMMONSPIKE-RUSH

ELEOCHARISPARISHIT 67

SPIKE-RUSH

ELEOCHARISPARVULA 123456789

SMALLSPIKE-RUSH

ELYMUSTRITICOIDES 123456789

CREEPINGRYEGRASS

GLAUXMARITIMA 123456789

SEAMILKWORT

GRINDELIAINTEGRIFOLIA 1234567

GUMPLANT

-

A 4

A C

U 4

с с

U с -
-

с A

0 C

A 4

с
C

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZINE:INTERTIDAL HAQITAT:EMERGENTVEGETATION

RANGE ABIINDANCESCIENTIFICNAME

COMMONNAME

STATUS RANCE ABUNDANCESTATUSSCIENTIFICVAME

COMMONNAMS

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

TROPHICLEVEL:(2)HERBIVORE

BIRDS

с с

U

MELOSPIZAMELODIA 123456799

SONGSPARROW

OLORCOLUMOTANUS 123456789

WHISTLINGSWAN

TROPHICLEVEL:(21HERBIVORE

MAMMALS

C

U R

12345679U с

C

1234567 U

SPERGULARIAMACROTHESA 123456789

REACHSANDSPURRY

SPETGULARIAMARINA
123456739

SALTMARSHSANDSPURRY

STELLARIACALYCANTHA 1234557

NORTHERNSTARWORTS

STELLARIAHUMIFUSA 12345

SPREADINGSTARWORT

TRIFOLIUMRATENSE
70

REDCLOVER

TRIFOLIUMWORMSKJOLDIT 123456789

MARSHCLOVER

TRIGLOCHINMARITIMUM 123456789

SEASIDEARROWGRASS

TYPHALATIFOLIA 123456789

CATIAILORSOFTFLAG

ZANNICHELLIAPALUSTRIS
450

HORNEDPONDWEED

TROPHICLEVEL:12)4ERATVORE

INVERTEBRATES

CASTORCANADENSIS

BEAVER

ONDATRAZIBETHICA

MUSKRAT

TROPHICLEVEL:(3

BIRDS

C

CARNIVORE

A

с
123456789с

0
1234567890

ARDEAHERODIAS

GREATSLUEHERON

AUTORIDESSTRIATUS

GREEVHERON

TRINGAFLAVIPES

LESSERYELLOWLEGS

123456789C

123456797
C TROPHICLEVEL:(31CARNIVORE

MAMMALS

789

ASSIMINEACALIFORNICA

SNAIL

LITTORINAALGAMORDA

NEWCOMATSLITTORINE

LITTORINASCUTULATA

PERIWINKLE

C R

123456789"

123456789

PHOCAVITOLINA

HARRORSFALC

TRODUICLEVEL:141DFTRITIVOR:

INVERTEBRATESTROPHICLEVEL:1?1HERBIVORE

BIRDS

123456789C. G

123456789A G

A

123456789с G

ANSIOGRAMMARUSCONFERVICOLUS23

OILLBUSS

GNDRIMOSPHAEROMAOREGONENSIS279

PILLBUGS

MACOMAINCONSPICUA 123456787

CLAM

MACOMANASUTA 123456739

BENT-NOSEDCLAM

TIGRUOPUSCALIFORNICUS70

COPEDOD

T29041CLEVEL:051OMNIVORE

BIRDS

123456799
G

123456789
U G

123456789с

ANASACUTA

PINTAIL

ANASAMERICANA

AMERICANWIDGEON

ANASCLYPEATA

NORTHERNSHOVELER

ANASCRECCA

GREEN-WINGEDTEAL

ANASDENELOPE

EUROPEANWIDGEON

ANASPLATYRHYNCHOS

MALLARD

ANASSTREPERA

GADWALL

ANSERALAIFRONS

WHITE-FRONTEDGOOSS

BRANTACANADENSIS

CANADAGOOSE

CHENCAERULESCENS

SNOWGOOSE

FULICAAMERICANA

AMERICANCOOT

G

123456789U G 1234567A

123456789U G

CORVUSAPACHYRHYNCHOS

COMMONCROW

STURNUSVULGARIS

STARLING

123456789U

123456789U G

123456789U G

123456789с G

h
o
)

l
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H
a
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COMMUNITYCOMPOSITIONESTUARY ZINE:INTERTIDAL HABITAT:EMERGENTVEGETATION

RANGE ABUNDANCESCIENTIFICNAME

COMMONNAME

STATUS RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:151OMNIVORE

MAMMALS

TROPHICLEVEL:(9)INVERTEBRATEEATER

BIRDS

с C

с с с

U с

PEROMYSCUSMANICULATUS 123456789

DEERMOUSE

OROCYONLOTIR 123456789

RACCOON

SOREXTROWARIDGII 123456789

TROWBRIDGESHREW

SOREXVAGRANS 123456789

VAGRANTSHREW

TROPHICLEVEL:(6)DARASITE

VASCULARPLANTS

A U

U

CHARADRIUSVOCIFERUS 123456789

KILLDEER

LIMNODROMUSGRISEUS 123456789

SHORT-ALI.LEDDOWITCHER

LIMNODROMUSSCOLOPACEUS 123456789

LONG-BILLEDDOWITCHER

NUMENIUSAMERICANUS 123456789

LONG-AILLEDCURLEW

VUMENTUSPHAENPUS 123456789

WHIMBREL

PLUVIALISDOMINICA 123456789

AMERICANGOLDENPLOVER

PLUVIALISSQUATAROLA 123456737

BLACK-RELLIEDPLOVER

TRINGAMELANOLEUCA 123456789

GREATERYELLOWLEGS

TROPHICLEVEL:(0)UNKNOWN

INVERTEBRATES

U

CUSCUTASALINA

SALTMARSHDODDER

123456789C
с

C
TROPHICLEVEL:171FILTERFEEDER

INVERTEBRATES

123456789
1 -

CRYPTOMYACALIFORNICA

SOFT-SHELLCLAM

MYAARENARIA

SOFT-SHELLCLAM

123456789C
123456739OVATELLAMYOSOTIS

BUTTONSHELL

с

T200HICLEVEL:(A)SCAVENGER

BIRDS

T

E

HALIAEETUSLEUCOCEPHALUS 12345679

SALDFAGLE

HALIAEETUSLEUCOCEPHALUSA U

BALDCAGLE

TROPHICLEVFL:(9)INVERTEROATFEATER

INVERTERRATES

CRAVGUNALBA 20 C

WHITESHRIMP

CRANGONFRANCISCORUM 123456789
C

-NULL

CRANGOVNIGRICAUDA 123456789ſ

BLACK-TAILEDSHRIMP

NEMATOSTELLAVECTENSIS
70 A

SEAANEMONES

NEOMYSISMERCEOIS 320 &

MYSD)SHRIMP

TROPHICLEVEL:191INVERTEBRATEEATFO

BIRDS

123456789с

123456789U

CALIDRISALPINA

DUNLIN

CALIDRISMAURI

WESTERNSANDPIPER

CALIDRISMINUTILLA

LEASTSANDPIPER

CATOPTROOHORUSSEMIOALMATUS

WILLET

123456739
C

456789 0

H
a
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t
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t
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ECOSYSTEMMODEL

EMERGENTVEGETATION
LO

UPLAND

MAMMALS

ANDBIRDS

INSOLATION STRESS

SEASON

ATMOSPHERE
AIR

MIGRATION/

VISITATION
(15)

(13NON

STRESS
CONSUMPTIVE

GAMEMANAGEMENT
VISITATION

RECREATION

C.C

ADVECTION DEFOLIATION

PEOPLE

TURBIDITY

PLANKTON

SEASON

DEPTH

TIDE

(12)

WRACK EXPORT

LIGHT
(11

1 8

PHOTO

EVAPORATION

(15

RECREA

HARVESTXTIONAL

HUNTING

GAMEMANAGEMENT

EXPORT CATCH
SALTMARSH

COMMUNITY

(SEEFOODWEB)

EQUILIBRIUM

-

RESPIRATIONDISSOLVEDPRECIPITATION

GASES -FIXATION

INNUNDATION

TOAIR,WATER

COLUMN&SED

IMENTSILOS

(16)

POLLUTION

WASTES

WATER

TIDE

2

WATER

(10)

UPTAKE

IONEXCHANGE

TOAIR&

DISSOLVED

GASES

HEAT
(2,3,4,5,

FLOW
CONSUMPTION

GRASSLANDS

-SUCCESSION)-ABOVETIDE

17
\WETLANDS

LOSSOF

HABITAT,

ESTUARY H2SCOLUMN

3
3

DISSOLVED

NUTRIENTS

EXCRETION

14)

NUTRIENT

REGENERATION

UPLAND

HABITATS
C.C

RESPIRATION

GAINOF

HABITAT

UNVEGETATED

FLATSSUCCESSION

SEDIMENTATION(6

TRANSPLANT

SEEDING

(14)

DECOMPOSERS FILLING

MENTE

FLOCCULATION

EADSORBTION4X5

SALINITYSSUSPENDED

*SEDIMENTH

&

DETRITUS

SUSPENSION

MIXING

DEPOSITION

CONSUMPTIONDETRITAL

'CONSUMPTION
(SEEFOODWEB)

V
DIKING

1

OCEANIC&

ESTUARINE

ANIMALS

(17)

DIKEDMARSH,

GRASSLANDS,

AGRICULTURAL

LANDS

LOSSOF

HABITAT

J
O

\MIGRATION/

VISITATION

EELGRASS

CURRENT

RUNOFF

TIDE

WAVE

RATEOF

SEDIMENT

TURNOVER

SEDIMENT

&

DETRITUS

C.C.=CarryingCapacity

(SEEEMERGENTVEGETATIONECOSYSTEM

MODELNOTESINSECTION3.2.1.2OF

VOLUME2.)
CONSTRUCTION

EQUIPMENT

&

TRANSPORT/MATERIALS

2
.
1
.
2

C
-

6
H
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2.1.3AboveTide

EstuarineWetland

Zone

ADikedMarsh

DIKEDMARSH

HabitatDescription CharacteristicFlora

GrasslandareasonlycoveredbyextremehightideorTuftedhairgrass,saltrush,creepingbentgrass,
dikedsaltmarshesusedaspasture.UsuallyadjacenttoPacificsilverweed,gumweed,alkaligrass,bird's

saltmarshesandcoveredbyamixtureofhalophyticandfoottrefoil,dock,Kentuckybluegrass,dandelion.
inlandherbsandgrasses.

CharacteristicFauna

FoodWeb
Mammals:Townsend'svole,creepingvole,harvest

Predominantlygrazingwithsmallmammalsandraptorsmouse,Californiavole,vagrantshrew,black-tailed
assignificantcomponents.

deer,coyote.

Birds:Savannahsparrow,Americangoldfinch,common

nighthawk,barn,cliff,andtreeswallows,common

crow,marshhawk,red-tailedhawk,short-earedowl.
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COMMUNITYCOMPOSITIONESTUARY ZONE:ABOVETIDE HABITAT:DIKEDMARSH

RANGE ABUNDANCESTATUS
RANGE ABUNDANCESTATUSSCIENTIFICNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

TROPHICLEVEL:(1)PRODUCER

VASCULARPLANTS

123456789U
123456789U

450 Q
123456789C

123456789
4

9 с

90 A
90 A

450 C
450 U

670 450 U

123456789C
70 0

o

123456789U
123456789

70
123456789U

123456789с 450

1234567890
123456789C

90 C
90

123456789A
123456789U -

ACHILLEAMILLEFOLIUM

YARROW

AGRIPYRON

WHEATGRASS

AGROSTISALBA

CREEPINGBENTGRASS

AGROSTISTENUIS

BENTGRASS

ASTERSUBSPICATUS

DOUGLASASTER

SACCHARISPILULARIS

CHAPARRALSROOM

BROMUSVULGARIS

COMMONAROME

CAREXDRVUPTA

SLOUGHSEDGE

CONIUMMACULATUM

POISINHEMLOCK

COTULACORONOPIFOLIA

BRASSBUTTONS

CYTISUSMONSDESSULANUS

FRENCHBROOM

DACTYLISGLOMERATA

ORCHARDGRASS

DESCHAMPSIACAESPITOSA

TUFTEDHAIRGRASS

DISTICHLISSPICATA

SEASHORESALTGRASS

ELEOCHARISPALUSTRIS

COMMONSPIKE-RUSH

ELYMUSTRITICOIDES

CREEPINGRYEGRASS

EPILOBIUMWATSONII

WILLOW-HERB

FESTUCARUBRA

REDFESCUE

GALIUMTRIFIDUM

BFOSTRAW

HERACLEUMLANATUM

COW-PARSNIO

HOLCUSLANATUS

COMMONVELVETGRASS

HORDEUMARACHYANTHERUM

MEADOWBARLEY

JUNCUSEFFUSUS

RUSH

JUNCUSGERARDII

MUDRUSH

JUNCUSLESUEURII

SALTRUSH

JUNCUSTENUIS

RUSH

LATHYRUSPALUSTRIS

PEAVINE

LILAFOPSISOCCIDENTALIS

LILEOPSIS

LIMONIUMCOMMUNE

-NULL

LOLIUMMULTIFLORUM

ITALIANRYE-GRASS

LONICERAINVOLUCRATA

BLACKTWINBERRY

LOTUSCORNICULATUS

DEER-VETCH

MYOSURUSMINIMUS

LEASTMOUSE-TAIL

OENANT4ESARMENTOSA

WATERPARSLEY

ORTHOCARDUSCASTILLEJOIDES

PAINTBRUSHORTHOCARPUS

PHALARISARUNDINACEA

CANARYGRASS

DICEASITCHENSIS

SITKASPRUCE

PLANTAGOLANCEOLATA

BUCKHORVPLANTAIN

PLECTRITISCONGESTA

ROSYPLECTRITIS

POTENTILLAPACIFICA

PACIFICSILVERWEED

PUCCINELLIADISTANS

ALASKAALKALIGRASS

RANUNCULUSSEDENS

BUTTERCUP

RUMEXMARITIMUS

SEASIDEDOCK

RUMEXOCCIDENTALIS

WESTERNDOCK

SALICORNIAVIRGINICA

GLASSWORTORPICKLEWEED

SALIX400KERIANA

COASTWILLOW

SCIRPUSCERNUUS

LOWSULRUS4

SCIRPUSMARITIMUS

SEACOASTBULRUSH

SCIRPUSVALIDUS

AMERICANGREATAULRUSH;TULE

SPARTINAALTERNIFLORA

CORDGRASS

TRIFOLIUMRATENSE

REDCLOVER

TRIFOLIUMWORMSKJOLDII

MARS4CLOVER

123456789
4

123456789с

123456789
C. -

123456789с -

123456789

o

o 90 с

450 U
123456 с

450 C
123456789

450 U
123456789

345678 C
123456789U

123456789U
123456 с

123456789C
1234567 с

123456789U
123456789A

123456789U R
2 с

123456789C
70 с

123456789 123456789C

KEYTOSYMBOLS1.1.1A-2
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COMMUNITYCOMPOSITIONESTUARY ZONE:ABOVETIDE HABITAT:DIKSDMARSHH
a
b
i
t
a
t

SCIENTIFICNAME

COMMONNAME

RANGE ABUNDANCESTATUS SCIENTIFICNAME

COMMONNAME

DANGF ABUNDANCESTATUS

TROPHICLEVEL:(2)HERBIVORE

INVERTEBRATES

TROPHICLEVEL:(?)HERBIVORE

MAMMALS

123456789

8 с
X

LITTORINASCUTULATA

PERIWINKLE

LYGUSVARIUS

LYGUSBUG

2345679

THOMOMYSBOTTAS

BOTTAPOCKETGOPHER

ZADIJSTRINOTATUS

PACIFICJUMPINGMOUSE

123456789
C .

TROPHICLEVEL:121HERATVORE

BIRDS

TROPHICLEVEL:11)CARNIVORE

BIRDS

123456797с
G

123456737с

123456789 G
123456789

123456789
G

123456789U

123456789
U G

4ºDEAHERODIAS

GREATBLUEHERON

SOTAURUSLENTIGINOSUS

AMERICANALTTERN

BUTEUJAMAICENSIS

REI-TAILEDHAWK

AUTORIDESSTRIATUS

GREENHERON

CIRCUSCYANEUS

MASHHAWK

FALCOSPARVERIUS

AMERICAVKESTREL

NYCTICORAYNYCTICORAX

BLACK-CROWNEDNIGHTHERON

123456789
U

123456797с
123456789

123456789
U G

123456737
U

ANASACUTA

DINTAIL

ANASAMERICANA

AMERICANWIDGEON

ANASCRECCA

GREEN-WINGEDTEAL

AVASPENELOPE

EUROPEANWIDGEON

ANASOLATYRHYNCHOS

MALLARD

ANASSTREPERA

GADWALL

ANSERALBIFRINS

WHITE-FRONTEDGOOSE

BRANTACANADENSIS

CANADAGOOSE

CARDUELISTRISTIS

AMERICANGOLDFINCH

CHENCAERULESCENS

SNOWGOOSE

FULICAAMERICANA

AMERICANCOOT

MELOSPILAMELODIA

SONGSPARROW

OL1RCOLUMBIANUS

WHISTIINGSWAN

123456789
U U G

123456789I

1²3456789U
G

123456739
U

TROPHICLEVEL:(31CARNIVORE

MAMMALS

123456789
U

123456799U U C

123456789
C G

123456789U
C

1²3456799

LUTRACANADENSIS

RIVEROTTER

LYNXRUFUS

BOBCAT

MUSTELAFRENATA

LONG-TAILEDWEASEL

MUSTELAVISIN

MINK

UROCYONCINEREOARGENTEUS

GREYFOX

123456789с

123456789
0

123456789U

3456787 U CTROPHICLEVEL:(?)HERAIVORE

MAMMALS

12345678
U с

TROPHICLEVEL:(41DETRITIVORE

INVERTEBRATES

123456789
U ANSLOGRAMMARUSCONFERVICOLUS

PILLAUGS

20

-

89 C

CASTORCANADENSIS

ASAVER

CLFTHIRONOMYSOCCIDENTALIS

WESTERNRED-BACKFDVALF

MICROTUSCALIFORNICUS

CALIFORNIAVOLE

MICROTUSOREGONI

DOEGONVOLE

MICROTUSTOWNSENDIT

TOWNSENDVOLE

ONDATRAZIBETHICA

MUSKRAT

REITHRODONTOMYSMEGALOTIS

WESTERNHARVESTMOUSE

123456739U

TROPHICLEVEL:(51OMNIVORE

BIRDS

1234567890
123456789с

1234567
U

CORVUSBRACHYRHYNCHOS

COMMONCROW

STURNUSVULGARIS

STARLING

123456789
U

U

A9
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.
1
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-
3



COMMUNITYCOMPOSITIONESTUARY ZONE:ABOVETIDE
HABITAT:DIKEDMARSH

RANGE ABUNDANCESTATUS KANGE ASUNDANCESTATUS
SCIENTIETCNAME

COMMONNAME

SCIENTIFICNAME

COMMONNAME

TROPHICLEVEL:(51OMNIVORE

MAMMALS

TROPHICLEVEL:(9)INVERTEBRATEEATER

BIROS

123456789U с
123456789с

234589 с
123456789©

123456789U C 123456789с

123456789с
123456789с

123456789C C
123456737C

CANISLATRANS

COYOTE

DIDELPHISMARSUPIALIS

COMMONOPOSSUM

MEPHITISMEDHITIS

STRIPEDSKUNK

PEROMYSCUSMANICULATIIS

DEERMOUSE

PROCYONLOTOR

RACCOON

RATTUSRATTUS

BLACKRAT

SheEXTROWBRIDGIT

TROWBRIDGESHREW

SO2EXVAGRANS

VAGRANTSHREW

SPILOGALEPUTORIUS

SOITTEDSKUNK

123456789U
123456789 -с

123456789U
123456789с -

1234567894
123456787U

CALIDRISMELANOTOS

PECTORALSANDPIPER

CALIDRISMINUTILLA

LEASTSANDPIDER

CAPELLAGALLINAGO

COMMONSNIPE

CHARADRIUSVOCIFERUS

KILLDEER

CISTOTHORUSPALUSTRIS

LONG-BILLEDMARSHWREN

HIRUNDORUSTICA

QARNSWALLOW

IRIDOPROCNEBICOLOR

TREESWALLOW

NUMENIUSAMERICANUS

LOVG-BILLEDCURLEW

NUMENTUSPHAEOPUS

WHIMBREL

PETROCHELIDINPYRRHONOTA

CLIFFSWALLOW

PLUVIALISDOMINICA

AMERICANGOLDENPLOVER

PORZANACAROLINA

SORA

DROGNSSUBIS

PURPLEMARTIN

RALLUSLIMICOLA

VIRGINIARAIL

STELGIDOPTERYXRUFICOLLIS

ROUG4-WINGEDSWALLON

TACHYCINETATHALASSINA

VIOLET-GREENSWALLOW

123456789с
с 123456789U

1234567A9с

TROPHICLEVEL:(5)PARASITS

VASCULARPLANTS
123456789U

123456789с 123456739UCUSCUTASALINA

SALTMARSHDOODER

234567A9 U o

TRIPHICLEVEL:(?)SCAVENGER

AIRDS
123456749U

89 U
123456789сHALIAEETUSLEUCOCEPHALUS

AALDEAGLE

4ALIAEETUSLEUCOCEPHALUS

SALDEAGLE

123456790
123456789с

INVERTEBRATEFATERTOPHICLEVEL:(9)

INVERTEBRATES

T200HICLEVEL:191INVERTEARATEFATER

MAMMALS

123456789C

5 U

123456789C

45 U

123456789C

123456789с

DOLIC47NABISPROPINQUUS

NASIOAF

SALABUENOI

SALDIDAF

SALDULAPALUSTRIS

SHOREAUS

SALDULAVILLOSA

SALDIDAE

STALIAMAJOR

JAMSELAUG

123456789

7

EDTESICUSFUSCUS

AIGAROWNAAT

LASIONYCTERISNOCTIVAGANS

SILVER-HAIREDBAT

LASIURUSCINEREUS

HOARYBAT

MYOTISCALIFORNICUS

CALIFORNIAMYDTIS

MYOTISLUCIFUGUS

LITTLEPOWNMYOTIS

MYOTISTHYSANODES

FRINGEDMYOTIS

MYOTISYIJMANENSIS

YUMAMYOTIS

SCAPANUSORARIUS

COASTMOLE

123456727C

45679

456789 ©
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2.1.3AboveTide

EstuarineWetland

Zone

BShrubWetland

SHRUBWETLAND

HabitatDescription CharacteristicFlora

ThehabitatistypicallyfoundasaboundaryconditionBlackberry,coastwillow,westerncrabapple,coyote
betweenforestandestuarinegrasslandhabitatsandbrush,Californiawaxmyrtle.

alongchannelsanddikes.Itprovidescoverand

forageforseveralwildlifespeciesofrecreational CharacteristicFauna

valueandaddshabitatdiversitytotheestuarinezone. Mammals:brushrabbit,deermouse,black-tailed

deer,vagrantshrew,grayfox,skunk,rat.
FoodWeb

Birds:ruffedgrouse,ring-neckedpheasant,foxBrowsing/grazingcomponentsofthefoodwebpredomi

sparrow,songsparrow,quail,warblers,red-winged
nate.Manyspeciesutilizethehabitatforcover

blackbird,kingbird.whilefeedingonadjacentestuarinegrasslands.
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2.1.3AboveTide

EstuarineWetland

Zone

CForestedWetland

FORESTEDWETLAND

HabitatDescription
CharacteristicFlora

ThishabitatdefinesthelandwardboundaryoftheSitkaspruce,westernhemlock,redalder,California
estuarinezoneandisessentiallyaforestedinlandwaxmyrtle,salal,redhuckleberry,trailingblack

community.Environmentalfactorsofstormwinds berry,redelderberry.

andsaltsprayarenotassignificantasonheadlands

anddunes.However,successionmaybe CharacteristicFauna

restrictedbysalineconditions. Mammals:chickaree,redandduskytreemice,red

backedvole,deermouse,vagrantshrew,Trowbridge
FoodWeb shrew,mountainbeaver,black-taileddeer.

Thecomponentsofthefoodwebarecomplexandhave
Birds:well-developedcanopyandground/floorcompartments

Steller'sjay,foxsparrow,chickadee,robin,

crow,Oregonjunco,winterwren,rufous-sidedtowhee,aswellasadetrituscompartment.Energyflowis

predominantlythroughthedetritalcompartment.
browncreeper,woodpeckers.
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2.2

GENERAL

COMMENTS

BEACHESANDDUNES

Extensivebeach/dunecomplexesoccurfromtheSouthernWashingtoncoastsouthwardalongthe
OregonCoasttoCapeBlanco.Smallerbeachesandstrandcommunitiesareassociatedwithheadlandcomplexesallalongthecoast.TheBeachSurfZoneisahighenergyareawithshiftingsubstrateandlimitedspeciesdiversity.TheAboveTideBeachandDuneZoneareunstableandsubjecttowaterandwinderosionaswellasflooding.

.

TOPOGRAPHY

AND

SOILS

CLIMATE

Thereareonlysmallchangesinelevationwithinthezonebutthechangesareveryimportantduetotidalcycles'inthebeachesandwatertablerelationshipsinthedunes.PredominantdunesoilsincludetheWestportandNetartseries.Westportsoilsaretypicallyfoundinrecentlystabilizedslightlyweatheredsand.TheyareapoorlydevelopedsoilandareamemberofthemixedmesicfamilyofTypicUdipsammerts(U.S.D.A.,1975A).Soilsarenutrientspoorandbecomesalinenearthebeach(Ranwell,1972).

Marineinfluencesstronglymodifyclimaticconditions,especiallyontheimmediatecoastalstrip. Theclimateismildwithsmallvariationsintemperature.MeantemperatureforJanuaryrangesbetween5to8°C(41to47°F)andbetween13to16°C(55to61°F)forJuly.Snowandheavyfreezesareinfrequent.Wintersarewetandcoolwithoccasionalstormsgeneratingheavyprecipitationandstrongwinds(90-100MPHwindscanbeexpectedtooccuronceevery100years)(U.S.D.A.,1975A).Microclimatechangesaredramaticindunes(Ranwell,1972).
Precipitationaveragesbetween200to300cm(78to118inches)withthebulkfallin

betweenNovemberandApril.Frequentsummerfogsandsubsequentfogdripcompensatefor
summerhydrationstress.Thesoilsarehighlypermeable.Rechargeofgroundwaterand

surficialwatersisdirectlyfromprecipitation.Thedeflationplainandmarshesare
subjecttoannualinundationduringwinter.Thewatertableisusuallyverycloseto

thesurfaceonthedeflationplainbutissubjecttoseasonalvariations.Ifground
waterremovalisgreaterthanrecharge,saltwaterintrusionfrequentlyoccurs.

ZONE8HABITATTYPES

HYDROLOGY

e
n

1

CV64

2.2.1A 2.2.1B

UnprotectedProtected

20LEACHSUREZONE

2.2.2A

Foreduno

2.2.2 2.2.2.C 2.2.2D

DeflationPlainDunoMarshActiveDune

2.2.2ABOVETIDEBEACH&DUNEZONE

2.2.2E

DuneLako

2.2.2F

StabilizedDuno

2
.
2

-
1



N

Notes:
Processeswillusuallybeacceleratedordisruptedbyseverestormsordrought.

Thismodelisinnon-standardformtoemphasizethecomplexityofinteractions

andbranchingindunesuccession.
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DUNESUCCESSIONMODEL-EnvironmentalIndexTrends
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CONTROLLING FACTORS FOR DUNE SUCCESSION MODEL

1 . Accretion : The accretion process is dependent on the sediment availability ,

wave energy , and wind direction . A seasonal cycle occurs which erodes

the beaches and fore dunes during winter due to high energy waves , and

accretes during the summer when waves are better suited to carry bed

loads towards shore . For more detail see Section 2.7.4 in Volume 1 .

2 . Erosion : As indicated in ( 1 ) above , erosion occurs seasonally , primarily

during winter storms . Erosion can also occur if sediment transport

mechanisms or sediment sources are altered . Sediment sources in the

study area are primarily from enormous relict land deposits from

earlier geological periods which occur on the shelf . These are augmented by

bed and suspended loads from contemporary rivers which provide sediment

adjacent to the shoreline . Longshore drift is the transport mechanism .

On semi-protected beaches headlands are the sediment source . For more

detail refer to Volume 1 , Sections 2.2.4 , 2.5.4 , and 2.7.4 on sediments .

3 . Succession : Under accreting conditions on a protected or semi -protected

beach with a moderate sediment supply , the strand community can succeed

directly to an upland forest type - typically sitka spruce .
C

4 . Succession : Under conditions of excessive sand supply , sand is blown

from the beach , and forms active , unstable dunes. This was the prevalent

condition prior to the introduction of European beach grass . The

introduction of European beach grass and subsequent foredune formation

is thought to have blocked the sand source to the active more inland

dunes (Pinto et al . , 1972 ; Czemeris , personnal communication , 1977 ) . Also
sand supplies have been reduced for the last 3,000 years due to changes

in sea level , runoff , and estuary entrapment .

5 . Deflation : Under conditions of moderate sand supply and/or strong winds ,

sand can be removed by wind landward of the fore dune to near the level

of the water table . The resulting landscape is called a deflation plain .

The introduction of European beach grass has stopped sand transport to these

areas . The results are expanding deflation plains as the sand starved

active dunes move landward and leave deflation plains behind . Consequently

acreage of the highly aesthetic active dune areas are being reduced . Rates,

however , are not documented ( Pinto et al . , 1972 ; Czemeris , pers . comm . , 1977 ) .

6 . Deflation : Deflation is frequent in active dunes , and occurs throughout

the year . The process can move the dunes further inland , leaving a

deflation plain behind in interdune areas .

7 . Succession : Active dunes are eventually stabilized by increasing vegetative

cover which results in changes in soil make up , litter , productivity , and

community .

Deflation : After a dune has been stabilized it can be reactivated due to

perturbations i.e. , fire , removal of vegetation .

8 .

9 . Burial : Moving active dunes frequently bury deflation plains and associated

habitats . Vegetation of some dunes has been necessary due to lake encroach

ment ( Pinto et al . , 1972 ; Czemeris , 1977 ) .

Succession : Deflation plains /marsh conditions are significantly affected

by past and present water table levels , see Dune Hydrology on the next page .

10 .

11 . Succession : Under conditions of low sand supply , deflation plains can

succeed to upland forest types : typically lodgepole pine/Sitka spruce .

12. Succession : Dune lakes succeed to dune marshes , bogs , and finally uplands

due to sedimentation in a sequence very similar to that shown in the Estuarine

Succession Model , page 2.1-2 .

13 . Succession : Under continued accreting coastal conditions , stable dunes are

effectively moved from the marine influences and succeed to inland forest

conditions .

2.2 - 4
Habitat



DUNE HYDROLOGY

Precipitation on the dunes is generally the major source of ground water , although in some areas

ground water flows from inland sources through the dunes to seeps in the beach area or further

out from shore . Part of the precipitation returns to the atmosphere by evaporation and trans

piration . The remaining precipitation falls into lakes or infiltrates into sand and recharges

the water table . In areas underlain by rocks of low permeability , small streams may form and

run off into the sea .

The water table profile in a dune area is shown below . The general features of this example ,

from the Coos -Coquille Watershed Unit , are representative for the region . Note the lensing

( upward bulge ) of the water table under the central part of the dunes . While some of this may

be due to hydrostatic pressure from inland ground water sources , it is primarily the result of

capillary action , drawing and holding water up in the dunes .
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GROUND WATER PROFILE FOR A " TYPICAL " DUNE ZONE . This example is for

Snag Lake in Watershed Unit 7. , ( Drawing from Pinto et al . , 1972. Source :

Brown and Newcomb , 1963. )

.

Some dune lakes are surface expressions of the water table and are continuous with aquifers

underlying the lake . Water in the saturated zone is constantly moving through the permeable

formations and most water eventually seeps into the ocean . Due to layers of clay in old dune

formations below sea level , horizontal movement of water , measured in the dunes between Tenmile

Creek and North Bend , is much more rapid than vertical movement by a ratio of 150 : 1 ( Pinto et al . ,

1972 ) .

The dynamic action of infiltration movement and discharge maintains fresh water throughout the

aquifer beneath the dunes north of Coos Bay . Although data are limited for the rest of the

region ( Pinto et al . , 1972 ) , this condition may be assumed to be typical of dune systems through

out the Pacific Northwest . Exceptions may be expected , however , when rainfall is low and

connection with fresh water aquifers is absent .

Salt water may underlie fresh in the water table ( Robinson , 1973 ) , and may intrude into aquifers

when the rate of replenishment is low or when this rate is exceeded by the rate of fresh water

removal through wells . Lake levels may drop when wells in a connecting aquifer are heavily

pumped and pollutants that seep , or are discharged , into the ground may be drawn toward and into

the well ( Pinto et al . , 1972 ) .

The dunes and the water table underlying them are in a state of dynamic equilibrium . Activities

of man can have serious impacts on this relatively fragile system .

Habitat
2.2 - 5
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2.2.1 BeachSurfZone

UnprotectedBeach

WONTICE

LOWTIDL-

UNPROTECTEDBEACH

HabitatDescription CharacteristicFlora

Openoceanbeachesareexposedtosurfactionallyear.Surfzonewatercolumnoftendominatedbyonespecies

Asaresultofwavesandassociatedcurrents,thesandsofdiatom,Chaetocerosarmatum,associatedwithAster

arecontinuallyinmotionparalleltothecoastandoff-ionellasocialis(LewinandMackas,1972).

shoreoronshoredependingontheseason.Summermove

mentistowardthesouthandonshore;wintermovementischaracteristicFauna

tothenorthandoffshore.BecauseofpoundingwavesandInvertebrates:razorclam,molecrab,purpleolive

shiftingsandsthisisarigorousenvironmentas snail,nereidworms,bloodworm,shrimp,mysids,

flectedbythereducedstandingcropsandlowdiversity.amphipods,isopods.

Diatomcommunityinsurfzonewatercolumnisdistinct

Fish:surfperch,starryflounder.
fromthatbeyondthebreakers.Habitatextendsfrom

driftwoodonbermseawardtobreakerdepthandincludesBirds:gulls,sanderling.

theforeshoreandnearshore.Logsandotherdebrisare

strandedbehindtheberm.

re

.

FoodWeb

Lowerbeachmacrofauna(burrowinginsand)dependpri

marilyonsurfzonephytoplankton.Meiofauna(living

onandbetweensandgrains)dependmainlyondissolved

organicmatterandmicrodetritusfilteredfromseawater

bysand.Beachwrackatandabovehightidelineis

foodsourceforscavengerssuchasbeachhoppers.
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ECOSYSTEMMODEL-
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2.2.1 BeachSurfZone

ProtectedBeach

HIONTIDE

LOWTIDE

PROTECTEDBEACH

CharacteristicFlora

Nosignificantprimaryproductionoccurs.

HabitatDescription

Lowenergybeachesassociatedwithheadlandsandbehind

protectivebarriers(e.g.offshorereefs).Moreorganic

materialinsandthanontheunprotectedbeaches.

Beachesnotassubjecttoerosionandhenceprovidea

morestablehabitatforthemorediversefaunafoundon

protectedbeachesthanonbeachessubjecttothe

poundingsurf.Habitatincludesforeshoreandnear

shore.Driftwoodandbeachwrackarestrandedbehind

theberm.

CharacteristicFauna

Invertebrates:isopods,amphipods,beachhopper,

spionidworms,phoronids,Dungenesscrab,hermit.

crab.

Fish: surfperch,flatfish.

Birds: shorebirdsandgulls.

FoodWeb

Detritusplaysamajorroleinthefoodweb.Additional

primarycontributionscomefromthephytoplankton

complementoftheoceanwater.Detritivoresand

omnivoresarefeduponbyseveralinvertebratecarni

vores,whichinturnarefeduponbybirds.
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2.2.2AboveTideBeach

andDuneZone

AForedune

FOREDUNE

HabitatDescription CharacteristicFlora

TheforeduneisavegetatedridgeofsandparallelingEuropeanbeachgrass,Americansearocket,American

thebeachjustinlandofthelogsanddebris.Wheredunegrass,beachpea,andgiantvetcharetypicalof

extensivebeachesanddunesoccuralongwithEuropean
foredunes.Instrandcommunitiesbigheadsedge,dune

beachgrass,theridgeiswellelevatedandpronounced.wildeve,andseasideplaintainaremorecommon.

Smallerbeachesinterspersedwithheadlandshavean

CharacteristicFauna
unpronouncedvegetatedridgegenerallycalled"beach

Mammals:vagrantshrew,deermouse,Townsend'svole,
strand."Thehabitatissubjecttoseverephysical

stresses(deflation,flooding,saltspray,anddessi
Californiagroundsquirrel.

cation),andischaracterizedbyhylophyticvegetation.Birds:Savannahsparrow,gulls,dunlin,black-bellied

plover,snowyplover,westernandleastsandpipers.

Herpetofauna:northernalligatorlizard,gartersnakes.

FoodWeb
Invertebrates:beachhoppers,pillbug.

Thereisprincipallyagrazingfoodwebonforedunes.

Itbecomesdetritus-basedonstrandcommunities

wheredetritalinputsfromthemarinesystemarean

importantfoodsourceforbeachhoppersanddependent

organisms.Duetosevereenvironmentalconditions,

primaryproductivityislow.
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2.2.2AboveTideBeach

andDuneZone

BDeflationPlain

DEFLATIONPLAIN

HabitatDescription

Theplainusuallyoccurslandwardoftheforeduneand

betweenduneridges.Itisalow,flatplainwiththe

watertablenearthesurfaceandfrequentlyponds

duringthewinter.Thewatertablevariesconsiderably

withseason.Thishabitatisdryerthanthedunemarsh.

CharacteristicFlora

Douglasaster,sloughsledge,smoothcats-earrushes,

commonsilverweed,springbankclover,coastwillow,

westerncrabapple,redalder.

FoodWeb

Agrazingfoodwebpredominatesinthedeflationplain.

CharacteristicFauna

Mammals:coyote,black-taileddeer,creepingvole,

Townsend'svole,vagrantshrew.

Birds:long-billedmarshwren,Savannahsparrow,

cedarwaxwing,westernmeadowlark,brown-headedcow

bird,red-tailedhawk,AmericanKestrel,marshhawk,

short-earedowl,snowyowl.

Herpetofauna:gartersnakes.
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AboveTideBeach

andDuneZone

DuneMarshC

DUNEMARSH

HabitatDescription CharacteristicFlora

ThedunemarshusuallyoccurslandwardoftheforeduneDouglasaster,sloughsledge,smoothcats-ear,rushes,

andbetweenduneridges.Itisalow,flatplainwithcommonsilverweed,springbankclover,coastwillow,

thewatertablenearthesurfaceandfrequentlyponds westerncrabapple,redalder.

duringthewinter.Thewatertablevariesconsiderably

withtheseason,beinghighestinwinterandlowestinCharacteristicFauna

latesummer.ThishabitatistypicallycoveredwithMammals:coyote,black-taileddeer,creepingvole,

watersixtoninemonthsoftheyear(Wiedemann,A.M.,Townsend'svole,vagrantshrew.

pers.comm.17August1978,TheEvergreenStateCollege,

Olympia,Washington98505).
Birds:long-billedmarshwren,Savannahsparrow,

cedarwaxwing,westernmeadowlark,brown-headedcowbird,

red-tailedhawk,AmericanKestrel,marshhawk,short
FoodWeb

Agrazingfoodwebpredominates.
earedowl,snowyowl,waterfowl(particularlyswans).

Herpetofauna:gartersnakes.
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2.2.2AboveTideBeach

andDuneZone

DActiveDune

ACTIVEDUNE

HabitatDescription

Winddriftedsandintheformofdunesandridges

inlandoftheforedune.Thesearenonvegetatedor

sparselyvegetatedandareunstablemovinglandforms

subjecttowinderosion.

CharacteristicFlora

Seashorebluegrass,large-headedsedge,Europeanbeach

grass,pussy-toes,seashorelupine,seasideplantain,

beachsea,shorepine.

FoodWeb

Productivityislimitedandcomponentsofthefood

webareabbreviated.

CharacteristicFauna

Grazinginsects,spiders,ants;verylimitedfaunal

community.
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2.2.2AboveTideBeach

andDuneZone

EDuneLake

DUNELAKE

HabitatDescription

Dunelakesareshallow,mesotrophic/eutrophic,and

occasionallydystrophic.Mostareseeplakesand

arerechargedthroughgroundwater.Theyare

primarilyformedbydeflationfollowedbyarisingin

thewatertable.

CharacteristicFlora

WaterColumn:Tplankton)diatoms,greenandblue

greenalgae,filimentousalgae.

RootedMacrophytes:cattails,Elodea,sloughsedge,

epiphyticalgae.

FoodWeb

Componentsofthefoodwebarebothgrazingand

detritusbased;thebenthosaredetritivoresand

thewatercolumnspeciesaregrazers.Topcarnivores

feedonbothcomponents.

CharacteristicFauna

Mammals:raccoon,mink,beaver,muskrat,riverotter.

Birds:Canadagoose,mallard,teals,greatblue

heron.

Herpetofauna:bullfrog,rough-skinnednewt.

Fish:cutthroattrout,rainbowtrout,yellowperch,

largemouthbass,stickleback.

Invertebrates:chironomids,sphaeriids,gastropods,

rotifers,cladocerans,copepods.
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FOODWEB-DUNELAKE

s
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and
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M
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n
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Emerging

Insects

Grazing

Insects:

Mayflies

Caddisflies)
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Diatoms

Green,Blue-green

Algae

Predatory

Invertebrates:

Dragonflies
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Vegetation:
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Tadpoles

GreatBlue

Heron

GreenHeron

Detritus

Insects:
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Culicids

MosquitoDetritus

from
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STABILIZEDDUNE

HabitatDescription CharacteristicFlora

Wellvegetatedandstabilizeddune.CharacterizedShorepine,Sitkaspruce,Douglasfir,salal,

byanuneven-agedforeststandwithopencanopy evergreenhuckleberry,trailingblackberry,salmon

andwell-developedshrublayer.Snagsarecommon.berry.

Soilsaremoderatelywell-developedwithNetarts

soilspredominating. CharacteristicFauna

Mammals:black-taileddeer,northernflyingsquirrel,

FoodWeb Douglassquirrel,Beecheygroundsquirrel,snowshoe

Thecomponentsofthefoodwebaremulti-layered hare,brushrabbit,hoarybat,maskedshrew,dusky

andhavewell-developedgrazinganddetritalcompart-shrew,stripedskunk.

ments. Birds:barnowl,Steller'sjay,crow,variedthrush,

pinesiskin,songsparrow,accipiterhawks,robin,

nuthatch,yellow-belliedsapsucker,screechowl.

2.2.2AboveTideBeach

andDuneZone

FStabilizedDune
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2.3 HEADLANDS&ROCKYISLANDS

GENERAL

COMMENTS

Headlandsaremarine/terrestrialecotonestypicalofopenrockycoasts.Theyarestressful,high

energyenvironments.Coastalislandsoccurallalongthecoastexceptinthevicinityofthe

ColumbiaRivermouth.Manysupportimportantseabirdcoloniesandhaulingareasformarine

mammals.Intertidalareasaresubjecttoseverephysicalandchemicalconditions.SomeOceanic

habitats(e.g.Surfgrass)overlapwiththeRockySurfZone.

TOPOGRAPHY

AND

SOILS

Headlandsaretypicallysteepandprecipitous.Soilsaregenerallylocalinoriginandderivedfrom

basaltnorthofCapeBlancoandofsedimentarymaterialsouthoftheCape.Cliffscandropdirectly

intothemarinesystemtomoderatedepths.Slumpingofcliffsisthesedimentsourceformany

localbeaches.
•

CLIMATE

Climateismaritimewithfluctuationsoftemperatureandprecipitationmuted.Meantemperature

rangesbetween5°and8°C(41to46°F)forJanuaryandbetween140and16°C(57to61°F)forJuly.

Snowandheavyfreezesareatypical.Wintersarewetandcoolwithoccasionalstormsgenerating

heavyprecipitation,extremetidalranges,andstrongwinds.Strongwindsfrequentlybreakoff

itreesandcarrysaltsprayinlandwhichstronglyinfluencesthemakeupofthehabitat.

ThethreemajorwaterinputstotheAboveTideareaarewinterprecipitation,saltspray,and

summerfogdrip.Freshwateraquatichabitatsareuncommon.Dischargeisusuallydirectlyinto

theocean.Wavesareconcentratedonheadlands,andlocalcurrentscanbesevere.HYDROLOGY

ZONE8HABITATTYPES

;

2.3.1A

Unprotected

2.3.1

Protected

2.3.2A

Headlands&RockyIslands

2.31ROCKYSURFZONE 2.3.2ABOVETIDEROCKYSHOREZONE
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2.3.1RockySurfZone

AUnprotected

Headlands&

RockyIslands

ROCKYSURF-UNPROTECTED

HabitatDescription CharacteristicFlora

Thiszoneischaracterizedasahighenergyenvironment.Macroalgaearethemostvisibleflora.Important

BothplantandanimalslivinginthiszonemustbeablegeneraincludeUlva,Fucus,Postelia,Iridophycus,
towithstandtheforceofthepoundingsurf.Manyof Corallina,Lamanacia,andLithothamnuim.Asurfgrass

theorganismsmustalsobeadaptedtoextremetempera-(Phyllospadixscouleri)istheprincipalvascular
turesandsalinityvariability,aswellasexposuretoplant.Benthicdiatomsareprobablyimportant.

freshwaterrainconditions.Thishabitatiscoinci-Distinctintertidalbenthiczonationsarefound.

dentwithpartofthenear-shoreKelphabitat(3.1.2B)

andoftheSurfgrasshabitat(3.1.2A)oftheoceanicCharacteristicFauna

VegetatedBenthicZone. Themussel,Mytiliscalifornianus,andthegoose

barnacle,Mitellapolymeris,arecharacteristicand

FoodWeb importantspecies.Thesespeciesformabiotic

Thefoodchainsarequiteshort(oftenwithonly substratewhichprovidesthenecessaryhabitatfor

threetrophiclevels)andincludeatleastthe manyotherspecies.Thepredaciousstarfish,

followingmodesoffeeding:planktonicfoods Pisasterorchraceus,isalsocharacteristic.

extractedbyfilterfeeders;macroalgaeharvestedby

thegrazinganimals;bacteriaandperiphytoneaten

byothergrazers. Predatorsarefromboththe

terrestrialandmarinerealms.
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2.3.1RockySurfZone

BProtected

Headlandsand

RockyIslands

WWA

ROCKYSURF-PROTECTED

HabitatDescription CharacteristicFlora

Thewaveenergyinthisregionislowerthanforunpro-Surfgrass(PhyllospadixtorreyiandP.Scouleri)

tectedheadlands,butishighenoughsothatalmostnoisimportant.Attachedmacroalgaeareabundant

finesedimentsandverylittlesandoccurs. Theorgan-inthisregion.

ismsmustbeadaptedtotheextremesintemperatureand

salinitycharacteristicofthisenvironment.VerticalCharacteristic
Fauna

zonationisverypronounced.PartsoftwooceanicVege-Mostofthespeciesfoundintheunprotectedouter

tatedBenthicZonehabitatscoincidewiththishabitat; coastarealsofoundinthisregion,butsomeadded
theyareSurfgrass(3.1.2A)andnearshoreKelp(3.1.2B).formsarealsoapparent.Thevariousseaanemones

(Auttroplewraspp.)areespeciallynotable.Various

FoodWeb seastarsandbrittlestarsalsooccur.

Thefoodwebconsistsofthreerathershortanddistinct

foodchains,aswerecharacteristicoftheunprotected

coast.Surfgrassbecomesmuchmoreprevalentinthis

areaandtheassociatedcommunityisimportant.
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2.3.2AboveTideRocky

ShoreZone

AHeadlandsand

RockyIslands

ABOVETIDE-HEADLANDS&ROCKYISLANDS

Habitat
CharacteristicFlora

Thishabitatoccursonsteeptopography,shallowsoils,Vegetationislowlying,gradatingfromherbacious

andnon-erosivesubstrateabovethepreviouslyde-plantsnearestthecoast(seasideplantain,red
scribedsaltsprayzoneandseawardofthecoastalfescue,thrift,seawatch,vetch)toshrubs(thimble
forests.Islandsaresmallandareusuallywithintenberry,salal,Suksdorfsage,Nootkarose)andfinally

milesofshore. toinlandforesttypicallydominatedbySitkaspruce

andwesternhemlock.
FoodWeb

Onterrestrialhabitats,browsingcomponentsofthe
CharacteristicFauna

foodwebaretypical.Thefoodwebonislandsis
Mammals:black-taileddeer,Townsend'smole,vagrantlimited.However,islandsprovideabasefrom

shrew,Californiasealion,northernsealion,seawhichseabirdsandmarinemammalsexploitmarine
otter,grayfox.

foodsources.

Birds:storm-petrels,westerngull,Californiagull,

commonmurre,pigeonguillemot,auklets,other

alcids,blackoystercatcher,cormorants. Manyof

theislandsareintensivelyusedbycolonialseabird

nesters.
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3.0

GENERAL

COMMENTS

>

OCEANICZONES

inneriticzone(nearshore,overcontinentalshelf),NortheasternPacificsurfacewaters(upper

200m)mixwithrunoffandupwellingdeeperoceanwaters.Runoffrechargesnutrientsupplyduring

winter.Springdiatombloomrapidlydepletesthissupply,butupwellingcontinuallyreplaces

limitingnutrient,chieflynitgate,sometimesalsosilicate(Anderson,G.C.,1972).Annualrate

ofproductionisover300gC/m”,morethan6timestheaverageproductivityofthewholeocean,

includingneriticzone(Curl,1970).

Continentalshelfrelativelyflatandfeatureless.Slopessteepernearshoreandouteredgethan

inwidercentralarea.Slopessteepenandshelfnarrowsfromnorthtosouth.Recentsandslie

inshore,muddysedimentsseaward.Relictsandsexposedatplacesalongouteredge.Rockybanks

occurirregularly,oftenassociatedwithheadlands.Thicknessofsedimentsisindynamicequi

librium,accretinginsummer,erodinginwinter(Bourkeetal.,1971;Kulmetal.,1975).

BATHYMETRY

AND

SEDIMENTS

CLIMATE

Smallseasonalvariationintemperaturemeansrangeonly4°C(39°F).Largedifferencesinwindand

precipiation;prevailingwinterwindsaresouthwesterly,bringingstormstothecoast;summer

windsaremostlyfromthenorthwestatspeedsusuallylowerthaninwinter.About80%ofthe

annualprecipitationoccursfromOctobertoMarch.Shorestationprecipitationdataoveresti

matesrainfallatseabyafactorof2to4(Elliottetal.,1971).Densefogs,relatedtoup

wellingofcolderwaters,occurmostfrequentlyfrommidsummertofall,averaging3to8days

permonth(OIW,1977).

Salinityofsurfacewatersvarieswidely,from20to34°/00,alteredbyrunoffandupwelling.

RunoffTowerssurfacesalinityto<32.5°/00.Upwellingincreasessurfacewatersalinityto

>32.5°/00insummer.Watertemperaturevariesfromameanhighof17.7°C(640F)
toameanlowof

7.6°C(46°F),butannualmeantemperaturerangeisonly5°C(410F),from14°C(570F)insummerto

9°C(480F)inwinter.Bothhighestandlowesttemperaturesoccurinsummerduringupwelling

(Bourkeetal.,1971).

ZONE8HABITATTYPES

mirar

>

HYDROGRAPHY
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3.1PelagicOceanic

Zones

3.1.1EuphoticPelagic

Zone

AEuphotic

EUPHOTIC

HabitatDescription FoodWeb,continued

Thishabitatistheupperlayerofneriticoceanwaterlevel(Pearcy,1972).Suspendeddetritalmaterial

whichissuppliedwithsunlightsufficientforthe mayenterfoodwebthroughmicroplankton.

photosynthesisofplants,i.e.downtocompensation

depth.AllnetproductionoforganicmatterintheCharacteristicFlora

oceanicpelagicenvironmentoccursinthishabitat.Phytoplankton:diatomsaregenerallypredominantin

Depthofthislayervariesseasonallyandlocally, shelfwaters,withdinoflagellatesshowingincreased

generallyrangingbetween20to80meters(60to260ft)abundanceinlatesummerandfall.

deep(Sverdrupetal.,1942;Smalletal.,1972).In

winter,lowprimaryproductionisbalancedbygrazing,CharacteristicFauna

maintainingdependentpopulations.Inspring,diatomZooplankton:copepods,euphausids,medusae,salps,

bloomsindicatehighprimaryproductiontemporarilyshrimps,chaetognaths,ctenophores,amphipods.

exceedingconsumption.Atnight,manycarnivoresfrom

Nekton:
deeperwaters(disphoticzone)invadethishabitatto

lanternfish,anchovy,saury,squid,salmon.

feed. Seabirds:commonmurre,westerngull,sootyshear

water,Cassin'sauklet,cormorants.

FoodWeb

Mammals:baleenwhales(graywhale),killerwhale,

Primaryproductivityisprovidedbyphytoplankton.

Grazingfoodchainsarepredominant.

porpoises,Californiasealion,northernsealion,
Herbivorous

northernfurseal.
crustaceans,principallycopepodsandeuphausids,

dominatethesecondtrophiclevel;jellyfish,fishes,

andshrimpareimportantconsumersatthethirdtrophic

>
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ECOSYSTEMMODEL
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>
3.1PelagicOceanic

Zones

3.1.2DisphoticPelagic

Zone

ADisphotic

DISPHOTIC

CharacteristicFlora

None.Phytoplankton,sinkingthroughthiszone,are

verysparseandunproductive.

HabitatDescription

Deeper,dark,daytimelocationofpelagiccarnivores

thatmigrateverticallyeachdayinresponsetolight.

Theseanimalsformverticallycompressedlayers(called

scatteringlayersbecauseoftheireffectonsonar

transmissions)duringdaylightbutrisetowardthe

surface,spreadingoutverticallytofeedthroughout

theupperlayer(euphoticzone)duringthenight.

CharacteristicFauna

Zooplankton:euphausid(Euphausiapacifica),shrimp

(Sergestessimilis).

Nekton:lanternfishes(Diaphustheta,Stenobrachius

leucopsarus,andTarletonbeaniacrenularis)

Mammals:baleenwhales.

FoodWeb

Grazinganddetritalfoodchainsbasedonprimary

productionineuphoticzoneabove.Localtransfers

areprimarilybetweenthirdandfourthtrophiclevel.
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3.2BenthicOceanic

Zones

3.2.1Non-vegetated

BenthicZone

ARocky

ROCKY

CharacteristicFlora

Onlyphytoplanktonwhichsinkstothebottomfrom

thephoticzone.Noprimaryproduction.

HabitatDescription

Rockybottom,belowcompensationdepthbutoftenhigher

thanthesurroundingshelf,occursinscatteredbanks

atvariousdistancesoffshoreallalongthecoast.The

rough,irregularterrainhasmorewaveandcurrent

activity,littlefinersediment.Theseareasare

generallyavoidedbytrawlfisheries.

CharacteristicFauna

Attachedinvertebrates:barnacles,seaanemones,

bryozoans,tubeworms,hydroids,corals,andtunicates.

Unattachedinvertebrates:starfish,crabs,shrimp,

hermitcrabs,nereidwormsnudibranchs,andsnails.

Fish:halibut,rockfish.

FoodWeb

Primarilydetritalfoodchainsbasedonproductionin

overlyingwaters.Somedemersalfishalsofeed

periodicallyineuphoticzonegrazingfoodchains.
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3.2BenthicOceanic

Zones

3.2.1Non-vegetated

BenthicZone

BMud

MUD

CharacteristicFlora

Duetoapaucityoflight,fewplantsarefoundin

thisregion.

HabitatDescription

Marinesoftbottomcommunitieswheremostofthe

sedimentgrainsarelessthan0.062mmindiameter

formamajorportionoftheoffshoreregionatdepths

between100and200m.Theselevelbottomcommunities

containamuchmoreabundantanddiversecommunity

thanthelevelbottomsandysubstratesandcanbe

composedoffinegrainedsiltsandclaysbutmost

oftenaremixedwitheitherrelictorterrigenous

sands.Theyarethoughttobeverystableenvironments

withdiversebenthicpopulationswhichserveasmajor

feedingareasfordemersalfishandshrimp.

CharacteristicFauna

Primarilyinfaunalandepifaunalinvertebratesand

demersalfish.

Infauna:seaurchin(Brisaster),bristleworms

(Sternaspis),snails.

Epifauna:shrimp(Pandalus),brittlestars(Ophiura)

seaurchin(Allocentrotus)

Fish:Doversole,arrowtoothflounder,sablefish.

5

FoodWeb

Thefoodwebofthissystemisdependentondetritus

bothfromtheproductioninoverlyingwatersandtoa

lesserextentfromterrigenoussources.Detritivores,

scavengers,andcarnivoresareimportantlinksinthis

system.
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3.2BenthicOceanic

Zones

3.2.1Non-vegetated

BenthicZone

CMuddySand

MUDDYSAND

HabitatDescription
CharacteristicFlora

Thishabitatisintermediatebetweensandandmud Duetoapaucityoflight,thereisnoplantpro
bottoms(50-75%ofgrainsgreaterthan0.0625mminductioninthishabitat.Someheterotrophicdiatoms

diameter).Muddy(finer)sedimentsaccumulatedduringmaypersist.

summeraremixedintothesandiersubstratebythe

burrowing-feedingactivityofbenthosbeforewinterCharacteristicFauna

stormsresuspendthem.ThereismoreorganicmatterinInfauna:clams(Macomaelimata)polychaetes
thesedimentherethaninthesandybottom,lessthanin(Nephtyssp.,Sternaspisfossor)andamphipods

amudbottom. (Paraphoxusvariatus)

Epifauna:seacucumber(Stichopus)urchinsFoodWeb

(Allocentrotus),shrimp(Pandalus)starfish(Lurida),Thefoodwebofthishabitatisdependentondetritus
snails(Polinices)bothfromtheproductioninoverlyingwatersandto

someextentfromterrigenoussources.Detritivores,

scavengers,andcarnivoresareimportant.

.

H
a
b
i
t
a
t

3
.
2
.
1

C
-

1



!

3.2BenthicOceanic

Zones

3.2.1Non-vegetated

BenthicZone

DSand

SAND

HabitatDescription CharacteristicFlora

Thisisthesmooth,relativelyhardbottomareaseawardTherearenoprimaryproducersonthesubstrate

ofthesurfzoneandbeyondtheimmediateinfluenceofbecauseofthereducedlightlevelovermosofthis

breakingwavesandlongshorecurrents.Currentactivityenvironment.Diatomsinthephytoplanktonenterfrom

isregularandfairlystrong,thoughnotasstrongastheeuphoticzone,andmayconcentratenearthe

inrockyareas.Thebottomsedimentissand(75%orbottom.

moreofgrainsarelargerthan0.0625mmindiameter)

similartothatonthebeachesbutsignificantly CharacteristicFauna

morestable.Asaresultofthegreaterstability, Invertebrates:polychaeteworms,gammaridian

lackofwavebreakingaction,andmoreorganicmaterialamphipods,Slota'srazorclam,Dungenesscrab,

thanonbeaches,populationsarelargerandtherearegastropods,andsanddollars.

morespeciesthaninthebeachhabitat.Thishabitat

graduallygradesintothemuddysandbottomhabitat
Fish:Englishsole,Pacificsanddab,buttersole,

asthewaterdeepenstothewest.Relictsandpatches
skates,anddogfish.

occuralongoutershelf.

FoodWeb

Theenergyforthehabitatcomesfromphytoplankton

intheoverlyingwatersandfromthedetritalmaterial

whichcontinuallyrainsdownfromaboveorisintro

ducedfromnearbyestuaries.Manyoftheimportant

organismsaredetritalfeedersandcomponentsofthe

foodwebarerelativelysimple.
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3.2BenthicOceanic

Zones

3.2.2VegetatedBenthic

Zone

AKelp

KELP

HabitatDescription

KelpsoccurinwhatiscalledtheProtectedOuter

Coast.Theypersistonrockyreefssubjecttoocca

sionallyseverewaveactionandtidalcurrents.Kelps

rangefromextremelowwater(ELW)toadepthofabout

40feet(13m).

CharacteristicFlora

Thetypicalkelphabitatismultilayered,being

composedofcanopy,unstory,turf,andcrustoselayers.

ThecanopyismadeupofNereocystisluetkeana(bull

kelp).Theunderstoryismadeupofseveralkelps,

notablyPterygophoracalifornica,Alariamarginata,

Laminariasaccharina,Laminariasetchelli,andEgregia

menziesii.Theturflayerismadeupoffilamentous

andthalloseredalgae.Thecrustoselayerislargely

madeupofKildenbrandtiaandLithophyllum.

FoodWeb

Productivityisdominatedbythekelpsandtheir

associatedalgalflora.Thefoodwebisdominated

bygrazingorganisms.Detritalcomponentsofthe

foodwebarepresent,butofsecondaryimportance. CharacteristicFauna

Invertebrates:avarietyofseaurchins,limpets,

chitons,starfish,crabs,snails,amphipods,isopods.

Fish:copper,brown,quillback,andblackrockfishes

lingcod,kelpgreenling.
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ECOSYSTEMMODEL-
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3.2BenthicOceanic

Zones

3.2.2VegetatedBenthic

Zone

BSurigrass

SURFGRASS

HabitatDescription CharacteristicFlora

SurfgrassoccursonrocksonprotectedoutercoastfromSurfgrass(Phyllospadixspp.)predominates.Ulva(sea

AlaskatoBajaCalifornia.ItismostcommonfromMon-lettuce),Tridaeacordata,Rhodomelalaux,Calliarthron

tereytosouthernVancouverIsland.Itisfoundfromtuberculosa,andOdonthaliafloccosaarecommonas

theintertidalto7metersdeepandisassociatedwithunderstoryplants.DiatomsSimthora(aredalga),
Fucus. andPetalonia(abrownalga)arefoundontheleaves.

FoodWeb
Commonlyassociatedkelpsare:Alaria,Laminaria,and

SurfgrassalongwithseveralspeciesofkelpsareEgregia.

responsibleformostoftheprimaryproductivity.
Somecoastlineshavebeachesdominatedbysurfgrass;CharacteristicFauna

othershaveamixtureofsurfgrassandbenthicalgae.Invertebrates:nereidwormsisopods,amphipods,snails,

Principalcomponentsofthefoodwebaredetrital.1impets,copepods,crabs,starfishes,andseaurchins.

Birds:blackbrant.

Fish:cohojuveniles.
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4.7

.GENERAL

COMMENTS

HUMANACTIVITYZONES-INLAND

Thesezonesaremodifiedandmanagedforhumanuseandaregenerallycharacterizedbythecontinuingpresenceofman

andhisactivitiesinvaryingdegrees.Theyarepreparedandmaintainedinanartificialorhighlymodifiedstate.

Thezonesareclassifiedbytheintensityandtypeofman'sactivitiesand,thus,thedegreeofdeparturefromthe

surroundingnaturalzone.Theresultinghabitatswillcontainspeciesplannedbymansuchaslawngrass,shrubs,and

pets;adaptablelocalspeciessuchasblackberriesandgulls;andexoticspeciesthatareattractedtoman'sactivities

suchasEnglishsparrowsandrats.Increasingwasteexportisacharacteristicofurbanization.

TOPOGRAPHY

AND

SOILS

Buildingsitesareselectedforutilitarianandaestheticfactorsincluding,amongothers:accesstotransportation,

utilities,population,markets,jobs,view,recreation,climate,topography,drainage,andphysicalpropertiesof

soils.Topographymaybeextensivelymodifiedtoprovidesitesforconstructionandotheractivities;streamsare

oftendivertedorchannelized.Thisusuallymeansdestructionofexistingsoilstructurebygradingandfilling,

coveringgroundwithbuildingsandpavements,productionoffillorspoilbanks,andcreationofnewsurfacesoilsfor

managedvegetation.

Exceptforsomeairpollutionandsmog,thereislittlemodificationofclimateduetohumanactivityinthestudy

region.Microclimaticchanges,asinlocalfogandfrostpatterns,mayoccurwhereairflowpatternsareaffectedby

structures,topographicchanges,clearedandpavedareas,orbywasteheat,suchasthermaleffluents.Rainfallis

adequatethroughmostoftheyear;insummer,lawnsandotherlandscapedareasareusuallywatered.Coastalfogs

extendinlandtothemountainsandmaymakeasignificantcontributionofmoisturetovegetationandsoils.Subject

tooccasionalseverestorms.

CLIMATE

HYDROLOGY

Runoffisusuallymodifiedandmanagedforhumanactivity.Changesincludedamsanddikes,establishingnewdrainage

patterns,reroutingandchannelizingstreams,extensivemodificationofgroundcoverandsoilpermeability,tappingand

disruptionofaquifers,andinstallationofstormandsanitarysewers.Surfacerunoffisfaster.Stormpeaksare

shorterandhigher.Surfacepollutants,includingfertilizerandsprayresidues,arewasheddirectlyintostorm

Thereissomeirrigationandpotentialformoreextensivedevelopment.

HABITATTYPES

sewers.

4.1.1A 4.1.1B

ResidentialCommercial

RURALandHAMLET

ZONE

4.1.2.A4.1.2B
4.1.3A4.1.3B

ResidentialCommercial.Res.-Com.Industrial

VILLAGEandSUBURBANLIGHTURBAN

ZONE ZONE

4.1.4A 4.1.4B

Ros.-Com.
Heavy.

Industrial

DENSEURBAN

ZONE

4.1.4A

Parks&

Grunbelto

4.1.5B 41.5C 4.1.5D

TransportationUtility

Hedgerows
CorridonCorridors

BUFFERandCONNECTORZONE

4.1.5E

Waterways
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INLANDHUMANACTIVITYZONES–AREADEVELOPMENTMODEL
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4.1.1A 4.1.1

ResidentielCommercial

RURALandHAMLET

ZONE

4.1.2.A4.1.2

ResidentialCommercial

VILLAGEandSUDURDAN

ZONE

Ros-Com.
Moovy

Industrial

DENILURDAN

ZONE

LIONTURBAN

ZONE
SLOPESandLOWLANDS

NOTE:

RATECONTROLLINGGATE.DEVELOPMENTSTAGESAREUSUALLYSEQUENTIALFORANAREA

BUTDEVELOPMENTMAYSTARTATANYSTAGEFORAPARTICULARPARCELOFGROUND.H
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INLANDAREADEVELOPMENTMODEL EnvironmentalIndexTrends
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ActivityZones

4.1.1Ruraland

HamletZone

AResidential

ht

wo
te

RURALandHAMLET-Residential

>

HabitatDescription

Thesehumanresidenceareasdifferfromfarmland

(e.g.AgriculturalhabitatinWesternHemlock,Redwood,

andSitkaSpruceZones)inthattheyarenotdirectly

relatedtoanddependantonlargecultivatedareas.

Directlyinfluencedbysurroundingslopeandlowland

biologicalzones.Mayincludeseparated,smallreal

estatedevelopmentsormulti-acrelotdevelopmentsin

"natural"settings.Essentiallyclearingswith

scatteredhousesandyardsinotherinlandbiological

CharacteristicFlora

Cultivatedlawn,shrubs,shadeandfruittrees,flower

andvegetablegardens,exoticsandnatives,volunteers,

andweeds.

Selectedtreesareoftenleftduringlanddevelopment;

nativegroundcoversometimesretained.

4.1InlandHuman

zones.

CharacteristicFauna

Mammals:dogs,cats,easterncottontailrabbit,

opossum,raccoon,white-footedmouse(deermouse).

Birds:robin,swallows,starling,housesparrow,crow,

finches,Stellar'sjay,commonbushtit.

Herpetofauna:gartersnakes.

Invertebrates:slugs,housefly,mosquitoes;many

invertebratesfromneighboring"natural"habitats.

FoodWeb

Someselectionofplantstoattractorrepelcertain

animals,somebirdandanimalfeedingstations,some

garbage.

Influencedbypesticideandherbicideuse,andby

periodiccuttingorothermaintainanceactivities.
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เพราะ

.

4.1InlandHuman

ActivityZones

4.1.1Ruraland

HamletZone

BCommercial

RURALandHAMLET-Commercial

HabitatDescription CharacteristicFlora

Singleorsmallclusterofbusinessorsmallindustry.Landscapedorruderal;exoticandnativeplantings,

Activityusuallyrelatedtosurroundingagricultural,volunteers,weeds.Somenativetreesandgroundcover

forest,orrecreationalzones. mayberetained.

Sometimesspecialwasteproblems-usedoil,sawdust,

etc. CharacteristicFauna

Mammals:dogs,cats,white-footedmouse.

FoodWeb

Birds:
Someactionstoattractorrepelanimals.

robin,swallows,housesparrow,starling,crow,

finches.
Somegarbage,trash,litter.

Someuseofpesticides,herbicides. Herpetofauna:gartersnakes.

Sometimesfoodoragriculturalproductsavailableas
Invertebrates:slugs,housefly,mosquitoes;many

waste.

invertebratesfromneighboringhabitats.

.
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4.1InlandHuman

ActivityZones

4.1.2Villageand

SuburbanZone

AResidential

VILLAGEandSUBURBAN—Residential

HabitatDescription

Typicallysinglefamilyresidenceson1/4acreor

largerlots,oftenwithshrubsandothergroundcover.

Streetswithlowtrafficdensity,exceptoccasional

arterials.

CharacteristicFlora

Cultivated;lawn,shrubs,shadeandfruittrees,

groundcover,exoticsandnatives;somevolunteers

andweeds;someflowerandvegetablegardens.Some

nativetreesretained.

FoodWeb

Mostlyadventitious.

Someplantselection,numerousbirdfeeders.

Somepesticideandherbicideuse.

CharacteristicFauna

Mammals:dogs,cats,white-footedmouse,opossum,

raccoon,easterngraysquirrel,stripedskunk.

Birds:robin,housesparrow,starling,Stellar'sjay,

crow,finches,commonbushtit.

Herpetofauna:gartersnakes.

Invertebrates:slugs,housefly;manyinvertebrates

tromneighboring"natural"habitats.
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4.1InlandHuman

ActivityZones

4.1.3LightUrbanZone

AResidentialand

Commercial

LIGHTURBAN—ResidentialandCommercial

HabitatDescription

Housesonsmalllots,smallapartmentsandapartment

complexes,rowhousesandshops,smalloropen

shoppingcenters,motels,andresorts.

Plannedplantingsmaybedesignedtoattractdesired

fauna.

CharacteristicFlora

Landscaped,mayutilizenaturalareas,nativeplants

orexotics.

(Largedevelopmentswithlittlegreenspaceprovide

DenseUrbanhabitat.)

CharacteristicFauna

Mammals:rats,easterngraysquirrel,housemouse,

stripedskunk.

Birds:pigeon(rockdove),gulls,housesparrow,

starling

Invertebrates:flies.

FoodWeb

Generallyadventitious.
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4.1 InlandHuman

ActivityZones

4.1.3LightUrbanZone

BIndustrial

LIGHTURBAN—Industrial

CharacteristicFlora

Oftenlandscaped,mayincludenaturalareas,native

andexoticplantings,lawns.

HabitatDescription

Lightindustrywithsomeopenspace.

Typicalareengineeringandlightmanufacturingor

processingfirms.Transport,utility,andwaste

handlingrequirementsresemblecommercialestablish

mentsofsimilarsize,butmayincludeprocessing

wastes,gaseous,liquid,solids,typicaloflight

industry.Docks,wharves,andlightshippingtraffic

CharacteristicFauna

Mammals:rats,housemouse.

Birds:pigeon(rockdove),housesparrow,starling,

crow,gulls.

Invertebrates:flies,mosquitoes.

>

common.

(Denseinstallationswithlittleopenspaceprovide

habitatmorelikeDenseUrbanCommercial,andare

classifiedthere.)

FoodWeb

Adventitious.
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4.1InlandHuman

ActivityZones

4.1.4DenseUrbanZone

AResidentialand

Commercial

ulie

DENSEURBAN—ResidentialandCommercial

HabitatDescription

Thecitycenter,novacantground.Usuallymultistory

residentialandcommercialbuildings,oftenhighrise.

Large,denseapartment,shopping,orrecreational

complexes.

Patternsoftraffic,utilityandservicerequirements,

trash,garbage,sewagearesimilarindenseresidential

andcommercialareas.

CharacteristicFlora

Predominantlyunvegetated;cultivatedtrees,shrubs,

groundcover,floweringplantsinplanterstripsand

boxes.

CharacteristicFauna

Mammals:rats,housemouse,easterngraysquirrel.

Birds:pigeon(rockdove),housesparrow,gulls,

starling.

Invertebrates:flies,roaches,silverfish.

FoodWeb

Litter,garbage,trashprovidefoodforscavengers.

Peoplefeedpigeons,gulls,andsparrows.
.
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ActivityZones

4.1.4DenseUrbanZone

Niebandes

DENSEURBAN—HeavyIndustrial

HabitatDescription CharacteristicFlora

Largebuildings,highstacks,oftenwatertowers, Predominantlyunvegetated;someplantingsaround

openspaceusedforparkingandstorageyards. administrativeandengineeringoffices;usuallyruderal

Heavytransportation,usuallybothtruckandrail, elsewhereinolderareas.

sometimeswateralso.

Heavyutilitydemand.Highproductionofwastewater,CharacteristicFauna

heat,gases,solidwastes,somesalvagable.HerbicidesMammals:rats,housemouse.

orwasteoilsometimesusedforweedcontrol.

Point-sourcesofpollution,particularlyfromolder

Birds:pigeon(rockdove),housesparrow,gulls,

plants,include:seweroutfalls,stacks,pilesofsaw
starling,crow.

dustandtailings,cannerywastes. Invertebrates:flies.

4.1InlandHuman

BIndustrial

FoodWeb

Adventitious.

feedbirds.

Garbagefromcafeteria;workersmay
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4.1InlandHuman

ActivityZones

4.1.5Bufferand

ConnectorZone

AParksand

Greenbelts

اهعم

..

O

BUFFERSandCONNECTORS—Parks&Greenbelts

HabitatDescription

Dedicatedopenspaceforesthetic,recreational,and

educationalvalues.

Charactervariesfromvirtuallyuntouchedwilderness

toformallylandscapedareasandgolfcourses.

Usuallyhavepicnicareasandmayhavecampingspaces.

CharacteristicFlora

Formallyorinformallycultivated,orrelatively

undisturbednaturalareas.Plantingsrangefrom

exoticstoentirelynativesandmayincludeyear

arounddisplayofblossoms.

Greenbeltsusuallyseparatedevelopedareasorare

incorporatedintothem.

CharacteristicFauna

Mammals:easterngraysquirrel,shrews,white-footed

mouse,voles,raccoons,

Birds:robin,Stellar'sjay,finches,songsparrow,

housewren,black-cappedchickadee,downywoodpecker,

swallows,AmericanKestrel.

Herpetofauna:gartersnakes.

invertebratesfromneighboring"natural"habitats.

FoodWeb

Adventitioustotypicalforthehabitat.often

plantedtoprovidefeedorbrowsefordesiredfauna.
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4.1 InlandHuman

ActivityZones

4.1.5Bufferand

ConnectorZone

BHedgerows

BUFFERS

im

andCONNECTORS—Hedgerows

HabitatDescription

Arowofshrubs,bushes,ortreesformingahedge.

Native,planted,orvolunteervegetationforming

boundaries,oralongfencesorroadsides.

Maybeplannedaswindbreaks,orascoverfordesired

animals.

Providesfeed,cover,andnestingplaces;alsocover

formovementthroughagriculturalanddeveloped

CharacteristicFlora

Natural,planted,orvolunteer.Natives,exotics,

ormixed.Blackberries,raspberries,gorse,Scotch

broom,andothershrubstypical.

areas.

CharacteristicFauna

Mammals:easterncottontailrabbit,white-footed

mouse(deermouse).

Birds:songsparrow,rufous-sidedtowhee,California

quail,commonbushtit,ring-neckedpheasant,Oregon

junco,Americangoldfinch,white-crownedsparrow.

Herpetofauna:gartersnakes.

Invertebratesfromneighboring"natural"habitats.

FoodWeb

Adventitiousorsimilartolocalhabitats;maybe

plantedtoencouragecertainfauna.
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1SJHO

Fiber

ActivitiesZones

4.1.5Bufferand

ConnectorZone

СTransportation

4.1InlandHuman

Corridors

(
དོད

ད

C

BUFFERSandCONNECTORS-TransportationCorridors

CharacteristicFlora

Natural,planted,orvolunteer.

Natives,exotics,weeds,ormixed.

HabitatDescription

Rightofwayalongfreewaysorrailways,including

medianstrips.

Accessforpeopleandanimalsmaybelimitedbyfencing.

Vegetationformerlycontrolledbyclearcutting,

burning,orherbicides,especiallyalongrailways.

Landscapingnowusedonfreewaysforesthetics,sound

andvisualcontrol,groundcover,stabilization,and

lowmaintenance.

Formsbarrierstovegetationspreadandanimalmove

mentsacrosstheroutebutprovidecorridorsfor

migrationandforsomespeciestoextendtheirranges.

Providessomeroutesacrossstreamsanddifficult

terrain.

CharacteristicFauna

Mammals:voles.

Birds:crow,AmericanKestrel,pigeon(rockdove),

Californiaquail.

Invertebratesfromneighboring"natural"habitats.

>

FoodWeb

Usuallyadventitious.
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4.1 InlandHuman

ActivitiesZones

4.1.5Bufferand

ConnectorZone

DUtilityCorridors

inti

— BUFFERSandCONNECTORS—UtilityCorridors

CharacteristicFlora

Ruderal;scrub,shrub,meadow.

HabitatDescription

Rightofwayforcommunicationandelectricaltrans

missionlines,oil,gas,water,andsewerpipelines.

Mayincludemaintenanceroad,maybefenced.

Vegetationcontrolledforsafetyandfunctionofabove

groundlinesandequipment,stumpsoftenleftin

place.Maycontainunauthorizedtrashdumps.

CharacteristicFauna

Mammals:black-taileddeer.

Birds:red-tailedhawk,AmericanKestrel,swallows,

flycatchers,Stellar'sjay,starling,songsparrow.

Herpetofauna:gartersnakes.

Invertebratesfromneighboring"natural"habitats.

FoodWeb

Usuallytypicalofclearedandearlysuccessionareas

inthebiologicalzones. 1
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જ્ઞીમર

4.1 InlandHuman

ActivityZones

4.1.5Bufferand

ConnectorZone

EWatercourses

BUFFERSandCONNECTORS-Waterwoys

CharacteristicFlora

Riparianincharacter.Usuallyruderalornatural,

sometimesplanted.Emergent,scrub/shrub,andforest,

usuallyhydrophytic.

HabitatDescription

Streamandcanalbanks;riparian;similartoemergent,

scrub/shrub,andforestedwetlandsofcowardinetal.

(1977).

Mayprovidelongstretchesofundisturbedhabitat,

withaccesstowater,throughdevelopedareas.

Maycontainoldseweroutfallsandunauthorizedtrash

dumps.

Waterqualityoftenmediumtolow.

CharacteristicFauna

Riparianincharacterbutmodifiedbywhatgoeson

inadjacenthumanactivitylands.

Mammals: muskrat.

FoodWeb

Generallyriparianincharacterifinnaturalstate.

Birds:coot,mallard,pied-billedgrebe,greatblue

heron,swallows,red-wingedblackbird.

Herpetofauna:frogs.

Invertebrates:mosquitoes,flies;manyinvertebrates

typicalofriparianandaquatichabitatswithmedium

tolowwaterquality.
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4.2

GENERAL

COMMENTS

HUMANACTIVITYZONES-COASTAL

Thesezonesaremodifiedandmanagedforhumanuseandaregenerallycharacterizedbythecontinuingpresenceofmanand

hisactivitiesinvaryingdegrees.Theyarepreparedandmaintainedinanartificialorhighlymodifiedstate.Thezones

areclassifiedbytheintensityandtypeofman'sactivitiesand,thus,thedegreeofdeparturefromthesurrounding

naturalzone.Theresultinghabitatswillcontainspeciesplannedbymansuchaslawngrass,shrubs,andpets;adaptable

localspeciessuchasblackberriesandgulls;andexoticspeciesthatareattractedtoman'sactivitiessuchasEnglish

sparrowsandrats.CoastalZonesincludeactivitiesanddevelopmentsonorneartheshorelinesandestuaries.

TOPOGRAPHY

AND

SOILS

Buildingsitesareselectedforutilitarianandaestheticfactorsincluding,amongothers:accesstotransportation,

utilities,population,markets,jobs,view,recreation,climate,topography,drainage,andphysicalpropertiesofsoils.

Topographymaybeextensivelymodifiedtoprovidesitesforconstructionandotheractivities;watercoursesareoften

divertedorchannelized.Thisusuallymeansdestructionofexistingsoilstructurebygradingandfilling,covering

groundwithbuildingsandpavements,productionoffillorspoilbanks,andcreationofnewsurfacesoilsformanaged

vegetation.Beachanddunestabilizationprogramsoccurinsomeareas,andportionsofmanyestuarieshavebeenfilled.

CLIMATE

Exceptforsomeairpollutionandsmog,thereislittlemodificationofclimateduetohumanactivityinthestudyregion.

Microclimaticchanges,asinlocalfogandfrostpatterns,mayoccurwhereairflowpatternsareaffectedbystructures,

topographicchanges,clearedandpavedareas,andbywasteheat.Themicro-climaticinfluencesoftheocean(temperature,

humidity,fog)aremorepronouncedthanintheInlandZones,withtheaddedfactorofsaltspraynearthewaterandfor

somedistanceinlandduringstorms.Rainfallisgenerallyadequateexceptinsummer

Runoffisusuallymodifiedandmanagedforhumanactivity.Changesincludedamsanddikes,establishingnewdrainage

patterns,reroutingandchannelizingstreams,extensivemodificationofgroundcoverandsoilpermeability,tappingand

disruptionofaquifers,installationofstormandsanitarysewers,piers,breakwaters,jetties,andchanneldredging.

Surfacerunoffisfaster;stormpeaksarequickerandhigher.Fertilizersandsprayresiduesenterstreamsdirectly.

Someirrigationoccurs,withpotentialformore.TheCoastalZonesaresubjecttooccasionalseverestormsand"100-year"

tides,aswellastsunamis.

HABITATTYPES

HYDROLOGY
.

.

4.2.1A4.2.1B

ResidentialCommercial

RURALandHAMLET

ZONE

4.2.2A4.2.2B

ResidentialCommercial

VILLAGEandSUBURBAN

ZONE

4.2.3A4.2.3B

Res.-Com.Industrial

LIGHTURBAN

ZONE

4.2.4A4.2.4B

Ros.-Com.
Heavy,

Industrial

DENSEURBAN

ZONE

4.2.5A

Parksa

Grunbalts

4.2.5B

Hedgerowi

4.2.5C

Transportation

Corridor

4.2.5D

Utility

Corridors

4.2.5E

Waterways

BUFFER andCONNECTORZONE
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COASTALHUMANACTIVITYZONES–AREADEVELOPMENTMODEL

10

2.1.3B

Shrub

Wetland

2.1.3.C

Forestad

Wafland

4.2.1A4.2.16

ResidentielCommercial

RURALandHAMLET

ZONE

4.2.2A
4.2.2B

ResidentialCommercial

VILLAGEandSUBURBAN

ZONE

4.2.3A4.2.3B

Ros-Com.Industrial

LIGHTURBAN

ZONE

4.2.4A 4.2.4B

Ros.-Com.
Hoovy

Industrial

DENSEURBAN

ZONE

ESTUARINEWETLAND

ZONE

DRIVING

FACTORS

Rate

Controlling

POPULATION

CAPITAL

ROADS

SERVICES

RECREATION

REGULATIONS

POPULATION

CAPITAL

HIGHWAYS

SERVICES

RECREATION

TRADE

REGULATIONS

CAPITAL

DEMAND

POPULATION

RESOURCES

SHIPPING

TRADE

REGULATIONS

CAPITAL

DEMAND

POPULATION

RESOURCES

SITESELECTION

TRANSPORTATION

REGULATIONS

ENVIRONMENTAL

MODIFYING

FACTORS

LANDCLEARING,

FILLING,

MODIFICATION

HORTICULTURE

PESTICIDES

HUMANPRESENCE

NEWPERCHES,

SHELTERS

ROADKILL

WASTES

CLEAR,FILL,

MODIFY

PAVING

STREAM,RUNOFF

MODIFICATIONS

LANDSCAPING

HUMANPRESENCE

NEWPERCHES,

SHELTERS,FOOD

ROADKILL

WASTES

CLEAR,FILL

MODIFY

PAVING,DRAINAGE

AIR,LIGHT,

NOISE

WATERPOLLUTION

LANDSCAPING

HUMANPRESENCE

NEWPERCHES,

SHELTERS,FOOD

CLEAR,FILL

MODIFY

PAVING,DRAINAGE

AIR,LIGHT,

NOISE

WATERPOLLUTION

LANDSCAPING

HUMANPRESENCE

NEWPERCHES,

SHELTERS,FOOD

NOTE:

RATECONTROLLINGGATE.DEVELOPMENTSTAGESAREUSUALLYSEQUENTIALFORANAREA

BUTDEVELOPMENTMAYSTARTATANYSTAGEONAPARTICULARPARCELOFGROUND.
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COASTALAREADEVELOPMENTMODEL EnvironmentalIndexTrends
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4.2CoastalHuman

ActivityZones

4.2.1Ruraland

HamletZone

AResidential

***

wa
tn
e

RURALandHAMLET-Residential

HabitatDescription
CharacteristicFlora

Usuallywater-orientedinsomewayview,recreation,Cultivatedvegetation,salttolerantifinsprayor

touristindustrysupport,commercialfishing,and brackishwaterzone,mayincludegardenplot.Native
such.Directlyinfluencedbysurroundingcoastal

vegetationoftenretained.

andlowlandzones.

CharacteristicFauna

Mayincludemulti-acre-lotresidentialdevelopments,orMammals:dogs,cats,raccoon,white-footedmouse
smallisolateddevelopments,featuringahighproportion(deermouse),easterncottontailrabbit.

of"natural"space.
Birds:robin,swallows,starling,gulls,house

sparrow,crow,killdeer,finches,commonbushtit.
FoodWeb

SomeselectionofplantstoattractorrepelcertainHerpetofauna:gartersnakes.
animals,someanimalandbirdfeeders,somegarbage.

Invertebrates:slugs,flies,mosquitoes;manyinverte

bratesfromneighboring"natural"habitats.Affectedbypesticidesandherbicideswhereused,and

byperiodiccuttingorothermaintainanceactivities.
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4.2CoastalHuman

ActivityZones

4.2.1Ruraland

HamletZone

BCommercial

Inn

RURALandHAMLET-Commercial

HabitatDescription

Singleorsmallclusterofbusinessesorsmall

industry.Activitylikelytobetourist,timber,

orwaterrelated.

CharacteristicFlora

Newerunitsusuallylandscaped,olderonesoften

nativesorweeds.

Somespecialwasteproducts,suchasusedoilor

sawdust.

Ruderaltocultivatedspecies,oftensalttolerant.

Nativevegetationcommon.

FoodWeb

Someactiontoattractorrepelcertainanimals.

Someuseofpesticides,herbicides.

CharacteristicFauna

Mammals:Dogs,cats,white-footedmouse,rats.

Birds:robin,swallows,housesparrow,starling,

crow,finches,gulls.

Herpetofauna:Gartersnakes.

Invertebrates:slugs,flies,mosquitoes;many

invertebratesfromneighboring"natural"habitats.

Somegarbage,trash,litter:sometimesfood,

agricultural,orfishingproducts.
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4.2CoastalHuman

ActivityZones

4.2.2Villageand

SuburbanZone

AResidential

C

VILLAGEandSUBURBAN-Residential

HabitatDescription

Typicallysingle-familyresidenceson1/4-acreor

largerlots.Lowtrafficdensityexceptoccasional

arterials.Someolderdevelopmentsareverysmall

lotsonornearthebeach,adjacenttoundeveloped

land.

CharacteristicFlora

Cultivated:lawn,shrubs,shadeandfruittrees,

groundcover,exoticandnative,somevolunteers

andweeds,someflowerandvegetablegardens.

Somenativetreesandgroundcoverretained,especially

inbeachandduneareas.

FoodWeb

Mostlyadventitious.Someplantselection,occasional

feeders.Somepesticideandherbicideuse.

CharacteristicFauna

Mammals:cats,dogs,opossum,raccoon,easterngray

squirrel,stripedskunk.

Birds:gulls,robin,housesparrow,starling,crow,

finches,commonbushtit.

Herpetofauna:gartersnakes.

Invertebrates:slugs,flies;manyinvertebratesfrom

neighboring"natural"habitats.
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4.2CoastalHuman

ActivityZones

4.2.3LightUrbanZone

AResidentialand

Commercial

bom

LIGHTURBAN—ResidentialandCommercial

HabitatDescription

Housesonsmalllots,smallapartmentsandapartment

complexes,rowhousesandshops,smalloropen

shoppingcenters,motels,marinas,andresorts.

Plannedplantings,maybedesignedtoattract

desiredfauna.

CharacteristicFlora

Landscaped,mayutilizenaturalareas,nativeplants

orexotics.

FoodWeb

Generallyadventitious.

CharacteristicFauna

Mammals:rats,easterngraysquirrel,housemouse,

stripedskunk.

Birds:pigeon(rockdove),gulls,housesparrow,

starling.

Invertebrates:flies.
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4.2CoastalHuman

ActivityZones

4.2.3LightUrbanZone

BIndustrial

LIGHTURBAN-Industrial

HabitatDescription
CharacteristicFlora

Lightindustrywithsomeopenspace. Predominantlyunvegetated,withruderalmargins. TypicalareengineeringandlightmanufacturingorOftensmallareaslandscaped,mayincludesmallnaturprocessingfirms.Transport,utility,andwastealareas,nativeandexoticplantings,lawns.handlingrequirementsresemblecommercialestablish
mentsofsimilarsize,butmayincludeprocessingCharacteristicFauna

wastes,gaseous,liquid,solids,typicaloflightMammals:rats,housemouse.industry.Docks,wharves,andlightshipping

Birds:
trafficcommon. pigeon(rockdove),gulls,housesparrow,

starling,crow.

(DenseinstallationswithlittleopenspaceprovideInvertebrates:flies,mosquitoes.
habitatmorelikeDenseUrbanCommercial,andare

classifiedthere.)

FoodWeb

Adventitious.
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4.2CoastalHuman

ActivityZones

4.2.4DenseUrbanZone

AResidentialand
Hal

Commercial

DENSEURBAN—ResidentialandCommercial

HabitatDescription CharacteristicFlora
Thecitycenter,novacantground.UsuallymultistoryPredominantlyunvegetated.Cultivatedtrees,shrubs,residentialandcommercialbuildings,oftenhighrise.groundcover,floweringplantsinplanterstripsandLarge,denseapartment,shoppingorrecreational

boxes.

complexes,andmarinas.

Patternsoftraffic,utilityandservicerequirements,CharacteristicFauna
trash,garbage,sewagearesimilarindenseresidentialMammals:rats,housemouse.

andcommercialareas.

Birds:pigeon(rockdove),sparrow,gulls,starling.
(LightIndustrial,ifdense,isincludedhere.)

Invertebrates:flies,roaches,silverfish.

FoodWeb

Litter,garbage,trashprovidefoodforscavengers.
Peoplefeedpigeons,gulls,andsparrows.
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4.2CoastalHuman

ActivityZones

4.2.4DenseUrbanZone

BIndustrial

DENSEURBAN—HeavyIndustrial

CharacteristicFlora

Predominantlyunvegetated.Someplantingsaround

administrativeandengineeringoffices;usually

ruderalelsewhereinoldermarginalareas.

HabitatDescription

Largebuildings,highstacks,oftenwatertowers,

openspaceusedforparkingandstorageyards.

Heavytransportationincludesbothtruckandrail,

oftenpredominantlywaterbased,withdockandwharf

facilitiesandheavyshippingtraffic.

Heavyutilitydemand.Highproductionofwastewater,

heat,gases,solidwastes,somesalvagable.Herbicides

orwasteoilsometimesusedforweedcontrol

Point-sourcesofpollution,particularlywitholder

plants,mayinclude:seweroutfalls,stacks,pilesof

sawdustandtailings,cannerywastes.

CharacteristicFauna

Mammals:rats,housemouse.

Birds:pigeon(rockdove),housesparrow,gulls,

starling,crow.

Invertebrates:flies.

Commonlylocatedonfilledlandinestuaries.

FoodWeb

Adventitious.
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4.2CoastalHuman

ActivityZones

4.2.5Bufferan

ConnectorZone

AParksand

Greenbelts

onderheit

BUFFERSandCONNECTORS
-

-Parks&Greenbelts

CharacteristicFlora

Formallyorinformallycultivatedorrelatively

undisturbednaturalvegetation.

HabitatDescription

Dedicatedopenspaceforesthetic,recreational,and

educationalvalues.Charactervariesfromvirtually

untouchednaturalareastoformallylandscapedareas

andgolfcourses.

Oftenaretypicalofrelativelyundisturbedhabitats

ofthebiologicalzone.Usuallyhavepicnicareas

andmayhavecampingspaces.

CharacteristicFauna

Mammals:easterngraysquirrel,white-footedmoose,

voles,shrews,raccoon.

Birds:robin,Stellar'sjay,gulls,finches,song

sparrow,housewren,black-cappedchickadee,downy

woodpecker,swallows,AmericanKestrel.

Herpetofauna:gartersnakes.

Invertebratesfromneighboring"natural"habitats.

Waterfrontparksusuallyallowshellfishandsport

fishing.Greenbeltsseparate,orareincludedin,

developedareas.

1FoodWeb

Adventitioustotypicalforthelocalhabitat.

plantedtoencouragedesiredfauna.

Maybe
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ActivityZones

4.2.5Bufferand

ConnectorZone

BHedgerows

4.2CoastalHuman

- BUFFERSandCONNECTORS–Hedgerows

HabitatDescription

Arowofvegetationformingahedgeorwindbreak,

usuallyalongpropertylinesorboundaries.Maybe

natural,planted,orvolunteerandmaybeplanned

toprovidegroundcover,feed,andnestingsitesfor

gameorotheranimals.Alsoprovidescoverforanimal

movementthroughdevelopedareas.

CharacteristicFlora

Natural,planted,orvolunteer;natives,exotics,

ormixed.Blackberries,raspberries,gorse,and

Scotchbroomarecommonshrubsinhedgerows.

FoodWeb

Adventitiousorsimilartothelocalhabitat.

Maybeplantedtoencouragedesiredanimals.

CharacteristicFauna

Mammals:easterncottontailrabbit,white-footed

mouse,voles.

Birds:songsparrow,rufous-sidedtowhee,ring

neckedpheasant,Oregonjunco,Americangoldfinch.

Herpetofauna:gartersnakes.

Invertebratesfromneighboring"natural"habitats.

4
.
2
.
5

B
-

1



H
a
b
i
t
a
t

ےلہپ

ند

Hiےہ

4.2CoastalHuman

ActivitiesZones

4.2.5Bufferand

ConnectorZone

CTransportation

Corridors

དོ
ད

ད

BUFFERSandCONNECTORS-TransportationCorridors

CharacteristicFlora

Natural,planted,orvolunteer;natives,exotics,

weeds,ormixed.

HabitatDescription

Rightofwayalongfreewaysorrailways,including

medianstrips.Accessforpeopleandanimalsis

oftenlimited.Vegetationformerlycontrolledby

clearcutting,burning,andherbicides,especially

alongrailways.Landscapingusedonfreewaysfor

esthetics,soundandvisualcontrol,groundcover,

stabilization,andlowmaintenance.

Providesroutesacrossstreams,estuaries,diffi

cultterrain.
Movementinhibitedacrossfreeways.

CharacteristicFauna

Mammals:Voles.

Birds:AmericanKestrel,crow,pigeon(rockdove),

gulls.

Invertebratesfromneighboring"natural"habitats.

FoodWeb

Usuallyadventitious.
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4.2CoastalHuman

ActivitiesZones

4.2.5Bufferand

ConnectorZone

DUtilityCorridors

Inosti

BUFFERSandCONNECTORS—UtilityCorridors

HabitatDescription CharacteristicFlora

Rightofwayforcommunicationandelectricaltrans-Ruderal;scrub,shrub,meadow,(almostalwaysvolun

missionlines;oil,gas,coalslurry,water,and teer,nativesandherbaceousweeds).

sewerpipelines.

CharacteristicFauna

Mayincludemaintenance-road,maybefenced.VegetationMammals:black-taileddeer.

controlledforsafetyandfunctionofabove-ground
Birds:red-tailedhawk,AmericanKestrel,swallows,

linesandequipment.Stumpsoftenleft.Maycontain

unauthorizedtrashdumps.
flycatchers,starling,songsparrow.

Herpetofauna:gartersnakes.

FoodWeb

Usuallytypicalofclearedandearlysuccessionareas
Invertebratesfromneighboring''natural"habitats.

inthebiologicalzone.
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4.2CoastalHuman

ActivityZones

4.2.5Bufferand

ConnectorZone

EWatercourses

-

BUFFERSandCONNECTORS—Waterways

HabitatDescription

Banksofastream,canal,estuary,orinlet;riparian

orshorezone;likeemergent,scrub/shrub,andfor

estedwetlandsofCowardinetal.(1977).

Mayprovidelongstretchesofundisturbedhabitat

throughdevelopedareaswithaccesstowater.May

beontidalorestuarinewater.

Maycontainunauthorizedtrashdumpsandoldsewer

outfalls.

CharacteristicFlora

Riparianincharacter,ordune.Naturalemergent,

scrub/shrub,andforest;orplantedorvolunteer;

usuallyhydrophytic,halophytesifnearsealevel

orsubjecttospray.

FoodWeb

Adventitious.Generallyriparianordensein

characterdependingonthebiologicalzone.

CharacteristicFauna

Riparianorduneincharacter,dependingonlocation

andlandform.Modifiedbywhatgoesonin

adjacenthumanactivityhabitats.

Mammals:muskrat.

Birds:coot,mallard,grebes,loons,greatblue

heron,greenheron,swallows,red-wingedblackbird,

gulls,terns.

Herpetofauna:frogs.

Invertebrates:mosquitoes,flies;manyinvertebrates

typicalofriparianandaquatichabitatswithmedium

tolowwaterquality.
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GLOSSARY OF SYMBOLS

SOURCE OF ENERGY OR MATTER external to the system or portion

of a system being modeled . This symbol , and many of the

others here , are based on H. T. Odum ( 1971 and 1972 ) .

SOLAR RADIATION . The central figure , which is used for

the sun in pictorial diagrams , is taken directly from a

pteroglyph left by Pacific Northwest Coastal Indians

( Meade , 1971 ) .

PRODUCER : plant , or plant community . For thermodynamic balance ,

H.T. Odum ( 1971 and 1972 ) often shows heat sinks in connec

tion with this and other symbols . Heat sinks are not used

for the qualitative ecosystem diagrams in this report .

CONVERTER : animal , microbe , or community of animals or microbes ;

can be consumers or decomposers or both .

STORAGE COMPARTMENT OR SUBSTRATE .

SOCIOECONOMIC ACTIVITY . Used , with labels , to cover the whole

range of human activities except for the strictly

biological , such as eating .

D
1
8
0

MULTI - COMPARTMENT STORAGE .

BIOLOGICAL COMMUNITY : producers and converters . The boundary

between the compartments may be omitted , and their relative

positions may vary . Converters may sometimes be presented

separately as consumers and decomposers , and sizes of all

three components may vary to show relative significance

within the particular biological community .

SUBSTRATE - CONVERTER COMBINATION , such as the detritus -decomposer

union , where the distinction between the two is not

essential for the system being modeled .

COMPOSITE HUMAN COMMUNITY AND ACTIVITY ; a combination of

conversion , storage , and socioeconomic functions .

GS - 1



GLOSSARY OF SYMBOLS ( continued )

U
TO DETRITUS . Indicates a flow of material and energy to the

non - living compartment . Combines mortality and flow . to

detritus , thus simplifying models .

BOUNDARY for the specific ecological unit being modeled .

FLOW PATH FOR ENERGY OR MATTER OR DOLLARS .

FLOW PATH FOR REGULATING INFLUENCE OR EFFECT

( i.e. not flow of energy , matter , or dollars ) .

DIRECTIONAL FLOWS .

CONVERGING OR COMBINING FLOWS .

DIVERGING OR BRANCHING FLOWS .

SWITCH . Incoming flow is divided into two or more different

paths by a primary regulating process , or goes one way

or another depending on the regulating process and its

secondary regulating factors .

ONE -WAY VALVE . Flow in one direction along a single path

occurs through and is controlled by a primary regulating

process , and depends on its secondary regulating factors .

TWO -WAY VALVE . Flow in two directions along a single path

occurs through and is controlled by a primary regulating

process and its secondary regulating factors . Flow can

go either or both directions , e.g. , materials in and

out . This symbol often represents a complex group of

interacting processes .

SEQUENTIAL VALVE . Flow occurs through and is regulated by a

a series of primary regulating processes acting in sequence

with little or no interaction . ( Previous two valves are

used for non- sequential or complex interacting processes . )

-1

--
Ta

INSOL

SECONDARY REGULATING FACTOR . The controlling factors that

regulate a primary regulating process ( represented by

either a switch or a valve , as above ) . Examples illustrated

here represent the regulating factors air temperature ( Ta )

and insolation ( INSOL ) .
1

1

O
Ta

INSOL
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GLOSSARY OF SYMBOLS ( continued )

CYCLICAL OR PERIODIC FLOW FROM SOURCE , such as tides ,

daily and seasonal cycles of the sun , etc.

GAIN AND /OR LOSS OF HABITAT . When not otherwise labeled ,

the arrow applies to the regulating ( or process )

value by which it is placed . The arrow points out of

the habitat boundary ( dotted line enclosing the habi

tat ) for loss , into the boundary for gain .

BOUNDARY BETWEEN ECOSYSTEM MODEL COMPARTMENTS (PHYSICAL

CHEMICAL , BIOLOGICAL , SOCIOECONOMIC ) .

GS- 3



GLOSSARY OF TERMS

An attempt has been made to use common language , usage , and word forms throughout the volumes of

this study , with the American Heritage Dictionary of the English Language ( Morris , 1976 ) as

referee . Many terms used in ecology and its component disciplines , however , do not enjoy " hard

and fast, " universally -accepted definitions , and/or have a variety of meanings depending on

usage . For such words , the following definitions are given for the terms as used in this

Ecological characterization of the Pacific Northwest Coastal Region . Where these are taken

di rectly from another reference , citation is given .

ADVECTIIN . A LOCAL CHANGE IN A PROPERTY OF A SYSTEM THAT TAKES PLACE IN

THE PRESENCE OF A CURRENT , AS OF AIR OR WATER ; INCLUDES TRANSPORT OF

WATER VAPOR , HEAT, SEDIMENT LOAD , SALT CONTENT ( SALINITY ) .

AEROBIC . REQUIRING OXYGEN ; REFERRING TO LIFE OR PROCESSES THAT CAN

OCCUR ONLY IN THE PRESENCE OF OXYGEN . ( COMPARE ....... ANAEROBIC . )

ALLOCHTHONOUS . IMPORTED FROM ANOTHER HABITAT , AS OF SOLID MATTER .

ALLUVIAL SOIL . SOIL COMPOSED OF ALLUVIUM AND ORGANIC MATERIAL .

( SEE .....ALLUVIUM ; COMPARE ..... COLLUVIAL SOIL , RESIDUAL SOIL , LOESS

SOIL . )

ALLUVIUM . A SURFICIAL DEPOSIT OF WEATHERED EARTH MATERIAL THAT WAS

TRANSPORTED AND DEPOSITED AY WATER , SUCH AS FROM FORMER RIVER BEDS ,

DELTAS , AND FLOODPLAIN DEPOSITS . (SEE.....ALLUVIAL SOIL ;

COMPARE ..... COLLUVIUM LOESS , RESIDUUM.I

ANADROMOUS . MIGRATING FROM THE OCEAN TO FRESH OR LOWER SALINITY WATERS .

TO SPAWN . (COMPARE.....CATADROMOUS , )

ANAEROBIC . REFERRING TO LIFE OR PROCESSES THAT OCCUR IN THE ABSENCE OF

OXYGEN ; ANOXIC ; INCLUDES FACULTATIVE ANAER OBES ( ORGANISMS THAT DO

NOT NEED OXYGEN BUT CAN LIVE IN THE PRESENCE OF OXYGEND AND

OBLIGATORY ANAEROBES ( ORGANISMS THAT REQUIRE THE ABSENCE OF OXYGEN ) ;

USUALLY ASSOCIATED WITH REDUCING CONDITIONS . ( COMPARF ..... AEROBIC . )

APPRECIATIVE ACTIVITY . HUMAN RECREATIONAL ACTIVITY WHICH REQUIRES FEW

SPECIAL FACILITIES OR EQUIPMENT AND WHICH IS NOT RESOURCE-DEPLETING ;

INCLUDES SUCH PASSIVE ACTIVITIES AS CAMPING , PICNICKING , OR DRIVING

FOR PLEASURE TO VIEW SCENERY , AND SUCH ACTIVE PASTIMES AS

BACKPACKING , HORSEBACK RIDING OR BIKING . (CUMPARE.....EXTRACTIVE

ACTIVITY , EXPRESSIVE ACTIVITY . )

AQUATIC . LIVING , GROWING , OR OCCURRING IN WATER ; INCLUDES BOTH FRESH

WATER AND MARINE ENVIRONMENTS .

AQUIFER . AN UNDERGROUND AREA ( BED OR STRATUM ) OF EARTH , GRAVEL , OR

POR OUS ROCK THAT CONTAINS WATER .

ATLAS . A VOLUME OF TABLES , CHARTS , MAOS OR SYSTEMATICALLY-ARRANGED

DATA ILLUSTRATING A SPECIFIC SUBJECT .

.ATMOSPHERE . THAT PORTION OF THE ECOSPHERE COMPOSED OF THE GASEOUS MASS

OR ENVELOPE SURROUNDING THE EARTH .

AUTOTROPHIC.SELF-NOURISHING ; REFERRING TO ORGANISMS THAT ARE CAPABLE

OF CONSTRUCTING ORGANIC MATTER WITH HIGH-ENERGY BONDS . FROM INORGANIC

SUBSTANCES FOR THEIR FOOD SUPPLY , BY PHOTOSYNTHESIS OR

CHEMOSYNTHESIS . ( SEE ..... PRODUCER ; COMPARE.....HETEROTROPHIC . )

GT- 1



GLOSSARY OF TERMS ( CONTINUED)

BACKSHORE . THE UPPER PART OF A BEACH OR BANK EXTENDING FROM ABOVE MEAN

HIGHER HIGH WATER ( OR TIDEI TO UPPER BOUNDARY OF GEOHYDRAULIC

INFLUENCE ( 100 YEAR FLOOD / TIDEL ( BAUER , 1975 ) . SEE FIG . 2-27 IN

MODEL ( VOL . 1 ) . ( COMPARE ..... FORESHORE , NEAR SHORE, OFFSHOREJ

BASIC HUMAN ACTIVITY . SOCIOECONOMIC ACTIVITY WHICH PRODUCES , HARVESTS ,

PROCESSES , OR DISTRIBUTES NATURAL RESOURCES . ( COMPARE ..... NON -BASIC

HUMAN ACTIVITY . )

BATHYMETRY . THE TOPOGRAPHY OF THE SEA FLOOR ; THE DETAILED PHYSICAL

FEATURES ( SUCH AS DEPTH CONTOURS ) OF THE SURFACE OF THE SEA FLOOR .

BEACH . AN ACCUMULATION OF UNCONSOLIDATED ROCK FRAGMENTS ( SAND , PEBBLES ,

COBBLES , OR SHELL FRAGMENTS ALONG THE SHORELINE , BOUNDED BY THE

MAXIMUM LIMITS OF SHORELINE MOVEMENTS , I.E. , FROM LOWEST MEASURED

TIDE TO LANDWARD LIMIT OF 100 YEAR STORM TIDE . THIS INCLUDES

FORESHORE AVD BACKSHORE . ( SEE ..... SHORELINE , COAST , FOR ESHORE ,

BACKSHORE , DUNE . )

BED -LOAD . SAND , GRAVEL , OR HEAVY ROCK FRAGMENTS THAT ROLL , SLIDE , OR

BOUNCE ALONG THE BED OF A STREAM , OR ALONG THE BOTTOM OF AN ESTUARY

OR THE OCEAN . ( COMPARE ..... SUSPENDED LOAD , DISSOLVED LOAD . )

BENTHIC . RELATING TO THE BOTTOM OF A BODY OF WATER ( LAKE , RIVER ,

ESTUARY , OCEAN ) ; INCLUDES SUBSTRATE AND OVERLYING PORTION OF WATER

WITHIN ONE METER OF SUB STRATE . ICOMPARE.....PELAGIC , NERITICI

BENTHOS . BOTTOM-DWELLING ORGANISMS ( PLANTS AND ANIMALS ) , SESSILE ,

CREEPING , OR BURROWING . (SEE.....BENTHIC ; COMPARE ..... DEMERSAL . )

BERM . NEARLY HORIZONTAL TERRACE OF SAND ABOVE HIGH TIDE , DEPOSITED AND

SHAPED BY WAVE ACTION . IN SUMMER , THE BERM IS LOW AND WIDE , BUT IN

WINTER IT IS NARROWER AND HIGHER , INDICATIVE OF THE HEIGHT OF THE

WAVES THAT CREATED IT ( BASCOM, 1964 ) . THE CREST OF THE BERM IS THE

BOUNDARY BETWEEN THE FORESHORE AND THE BACK SHORE. 5FE FIGS . 2-27

AND 2-35 IN MODEL ( VOL . 1 ) .

BIOCHEMICAL OXYGEN DEMAND ( BOD ) . A MEASURE OF THE AMOUNT OF OXYGEN

CONSUMED IN THE BIOLOGICAL PROCESSES THAT BREAK DOWN ORGANIC MATTER

IN WATER .

BIOGENOUS , LIVING OR DERIVED FROM LIVING MATTER ; ORGANIC . BIOGENOUS

DEPOSITS ARE DEPOSITS HAVING MORE THAN 30 PERCENT MATERIAL DERIVED

FROM ORGANISMS ( HUNT AND GROVES , 1965 ) .

BIOLOGICAL ZONE . AN AREA TYPIFIED BY CLEARLY IDENTIFIABLE GROUPS OF

ORGANISMS ASSOCIATED WITH SPECIFIC REGIONAL FEATURES OF CLIMATE AND

SUBSTRATE . ELEVATION , SLOPE , AND SOIL TYPE ARE THE MOST SIGNIFICANT

SUBSTRATE FEATURES . CONTROLLING THE ZONATION OF LIFE FORMS ON LAND .

IN THE AQUATIC REGIONS , THE KEY FEATURES ARE TIDES , DEPTH ,

TEMPERATURE , FERTILITY OF THE WATER , AND TYPE OF BOTTOM .

BIOMASS . THE TOTAL MASS OF ALL ORGANISMS OR LIVING MATTER IN A

SPECIFIED AREA OR VOLUME .

BIOME . A LARGE -SCALE ENVIRONMENTAL SUBDIVISION BASED ON DOMINANT

VEGETATION AND CONCOMITANT FAUNA OVER LARGE CONTINENTAL REGIONS ; THE

LARGEST ECOLOGICAL CATEGORY OF ECOSYSTEMS BELOW THE ECOSPHERE LEVEL .

( COMPARE .........BIOLOGICAL ZONE . )

.

.

BIOSPHERE . ALL LIVING ORGANISMS ; THAT COMPONENT OF THE ECOSPHERE MADE

UP OF ALL LIFE .

BLOOM . AN EMORMOUS CONCENTRATION OF PLANKTON ( USUALLY PHYTOPLANKTONI IN

AN AREA , CAUSED EITHER BY AN EXPLOSIVE OR GRADUAL MULTIPLICATION OF

ORGANISMS IN RESPONSE TO INCREASED NUTRIENT SUPPLY , AND USUALLY

PRODUCING A DISCOLORATION OF THE WATER SURFACE ( GROSS , 1972 ) .
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GLOSSARY OF TERMS ( CONTINUED )

BOD . SEE .....BIOCHEMICAL OXYGEN DEMAND .

BREAKER. DEPTH . THE STILL WATER DEPTH OVER A SHOALING BOTTOM AT THE

POINT WHERE WAVES BREAK ( HUNT AND GROVES , 1965 ) .

BROWSE . LEAVES , TWIGS, AND OTHER VEGETATION USED AS FOOD BY BROWSING

ANIMALS . ( SEE DEFINITION ( 2 ) OF.....GRAZER . )

CANOPY . THE TREETOP ZONE IN A FOREST WHERE LIGHT IS NOT A LIMITING

FACTOR AND WHERE LIVE BRANCHES AND FOLIAGE OFTEN ARE CONCENTRATED .

CARNIVORE . AN ORGANISM THAT GETS ITS NOURISHMENT BY EATING ANIMAL

TISSUE ;: PREDATOR ; A SECONDARY OR HIGHER TROPHIC LEVEL CONSUMER .

( COMPARE ..... HERBIVORE , OMNIVORE , DETRITIVORE . I

CARRION . ( 1 ) DEAD OR DECAYING FLESH ( MORRIS , 1976 ) . 121 DEAÐ ANIMAL

MATTER , EITHER A WHOLE OR A PORTION OF AN ANIMAL BODY IN EARLY

STAGES OF DECOMPOSITION . ( COMPARE .....LITTER . )

CARRYING CAPACITY . THE NUMBER OR BIOMASS OF ORGANISMS WHICH CAN

THEORETICALLY BE SUSTAINED IN A GIVEN AREA OR ENVIRONMENT, WITHOUT

ADVERSELY AFFECTING THAT AREA .

CAST . SOLID ORGANIC MATTER DISCARDED BY AN ORGANISM , E.G. , ( 1 ) THE

WASTE EXCRETED BY AN EARTH WORM , 121 THE SKIN SHED BY A MOLTING

INSECT OR REPTILE , OR THE SHELL SHED BY A CRAB , ( 3 ) THE MASS OF

FEATHERS , FUR , BONES , AND OTHER MATTER EJECTED FROM THE CROP OF AN

OWL , OR ( 4 ) THE LEAVES OF ATTACHED SEAWEEDS ADRIFT .

( COMPARE ..... LITTER , WRACK , I

CATADROMOUS .

TO SPAWN .

MIGRATING FROM FRESH WATERS TO WATERS OF HIGHER SALINITY

(COMPARE..... ANADROMOUS . )

CELERITY . WAVE SPEED RELATIVE TO THE WATER ( NOT RELATIVE TO THE

BOTTOM ) .

CHANNELIZED FLOW .

AND RIVERS .

RUNOFF . )

RUN OFF OF WATER IN DEFINABLE CHANNELS , AS IN STREAMS .

( COMPARE ..... NON-CHANNELIZED FLOW , SURFACE RUNOFF ,

CLIMATE . THE METEOROLOGICAL CONDITIONS , INCLUDING TEMPERATURE ,

PRECIPITATION , AND WIND , THAT CHARACTERISTICALLY PREVAIL IN A

PARTICULAR REGION ( MORRIS , 1976 ) .

CLIMAX COMMUNITY . THE COMMUNITY CAPABLE OF PERPETUATION UNDER THE

PREVAILING CLIMATIC AND SOIL CONDITIONS OF A GIVEN AREA .

(SEE.....SUCCESSION, SERE ; COMPARE ..... SERAL STAGES

COAST . ( 1 ) A LARGE PHYSIOGRAPHIC FEATURE OFTEN EXTENDING SEVERAL MILES

INLAND FROM THE SHORELINE ( BASCOM , 1964 ) . ( 21 A STRIP OF LAND OF

INDEFINITE WIDTH ( MAY BE SEVERAL MILES ) THAT EXTENDS FROM THE

SEASHORE INLAND TO THE FIRST MAJOR CHANGE IN TERRAIN FEATURES ( HUNT

AND GROVES , 1965 ) . ( 31 THE LAND NEXT TO OR NEAR THE SEA ; SEASHORE

( MORRIS , 1976 ) .

COLLUVIAL SOIL . SOIL COMPOSED OF COLLUVIUM AND ORGANIC MATERIAL .

( SEE ..... COLLUVIUM ; COMPARE..... ALLUVIAL SOIL , RESIDUAL SOIL , LOESS

SOIL )

COLLUVIUMA SURFICIAL DEPOSIT OF WEATHERED EARTH MATERIAL THAT WAS

TRANSPORTED BY GRAVITY FREE -FALL AND NOT BY WATER OR WIND ;

CHARACTERISTIC PARTICLE SHADE IS . ANGULAR AND SHARP .

( SEE ..... COLLUVIAL SOIL ; COMPARE.....ALLUVIUM , LOESS , RESIDUUM . I

COMMUNITY . A GROUP OF PLANTS AND ANIMALS OCCUPYING A HABITAT AND HAVING

CLOSE INTERACTIONS , ESPECIALLY THROUGH FOOD CHAINS AND WEBS .

GT- 3



GLOSSARY OF TERMS ( CONTINUED)

COMPENSATION DEPTH . THE DEPTH SEPARATING THE EUPHOTIC AND DISPHOTIC

ZONES OF A BODY OF WATER , AT WHICH THE ENERGY OF THE PENETRATING

SUNLIGHT ALLOWS PHOTOS YNTHESIS TO OCCUR TO A DEGREE JUST SUFFICIENT

TO PROVIDE FOR THE MAINTENANCE OF PLANT LIFE .

COMPOUND ESTUARY . A TYPE OF ESTUARY ( UNDER THE CLASSIFICATION SCHEME OF

BAUER , 1975 ) THAT CONTAINS OPEN-WATER , STREAMWAY , AND MARINEWAY

SECTORS . SEE FIG . 2-23 IN MODEL ( VOL . 1 ) .

CONSUMER . AN ORGANISM THAT EATS OTHER ORGANISMS AS A SOURCE OF ENERGY

AND NUTRIENTS ; INCLUDES HERBIVORES , CARNIVORES , OMNIVORES .

ICOMPARE ..... PRODUCER , CONVERTER , DECOMPOSER . )

CONTINENTAL SHELF . THE ZONE BORDERING A CONTINENT EXTENDING FROM THE

LINE OF PERMANENT IMMERSION ( LOWEST MEASURED TIDEI TO THE DEPTH

CUSUALLY ABOUT 200 METERS , 100 FATHOMS , OR 200 YARDS , WHERE THERE IS

A MARKED OR RATHER STEEP DESCENT TOWARD THE GREAT DEPTHS ( HUNT AND

GROVES , 1965 ) .

CONVERTER . ( 11 AN ORGANISM THAT CANNOT MAKE ITS OWN FOOD , BUT RATHER

RELIES ON OTHER ORGANISMS ( PRODUCERS OR OTHER CONVERTERSI OR THEIR

REMAINS FOR ITS ENERGY AND NUTRIENTS ; HETEROTROPH ; INCLUDES

CONSUMERS AND DECOMPOSERS . 121 FUNCTIONAL COMPONENT ( ANIMAL ,

BACTERIUM , FUNGUSI OF AN ECOSYSTEM WHICH RELIES DIRECTLY OR

INDIRECTLY ON STORED CHEMICAL ENERGY SYNTHESIZED BY PRODUCERS ( GREEN

PLANTS .) . ( COMPARE ..... PRODUCER . )

CRYPTOGAM . ANY FLOWERLESS AND SEEDLESS PLANT THAT REPRODUCES BY SPORES ,

SUCH AS FUNGI , ALGAE , LICHENS , MOSSES , AND FERNS .

CURRENT . A HORIZONTAL MOVEMENT OF WATER , EITHER. TIDAL OR NON-TIDAL ;

CAUSED BY GRAVITY ( AS IN STREAMS AND RIVERS ) , AND DENSITY GRADIENTS

AND GLOBAL CIRCULATION ( AS IN PERMANENT OCEAN CURRENTS . )

DECOMPOSER . AN ORGANISM THAT BREAKS DOWN DEAD PLANTS ( LITTER ) , DEAD

ANIMALS ( CARRION ) , OR THEIR FECES OR REMAINS INTO SIMPLER PARTS FOR

ITS NUTRITION . ( COMPARE .... DRODUCER , CONVERTER , CONSUMER . )

DEFLATION . THE REMOVAL OF SAND BY THE WIND .

DEFLATION PLAIN . A DEPRESSION WITHIN A DUNE SYSTEM OWING ITS ORIGIN TO

EXCAVATION BY WIND .

DEMERSAL . PERTAINING TO SWIMMING FAUNA ( NEKTONS LIVING ON OR NEAR THE

LAKE OR SEA BOTTOM . (COMPARE.....BENTHOS . )

DETRITIVORE .

DETRITUS .

AN ORGANISM WHICH GAINS ITS NOURISHMENT FROM CONSUMING

( COMPARE ..... HERBIVORE , CARNIVORE , OMNI VORE. )

DETRITUS . ALL TYPES OF BIOGENIC MATERIAL IN VARIOUS STAGES OF MICROBIAL

DECOMPOSITION AND WHICH REPRESENTS A POTENTIAL ENERGY SOURCE TO

CONSUMER ORGANISMS ( DARNELL , 1976 ) ; INCLUDES CARRION , LITTER , CAST,

AND WRACK AS WELL AS PARTICULATE ORGANIC DEBRIS DERIVED FROM

DECOMPOSITION .

DIAGENESIS . REACTIONS THAT TAKE PLACE WITHIN A SEDIMENT BETWEEN ONE

MINERAL AND ANOTHER OR BETWEEN ONE OR SEVERAL MINERALS AND THE

INTERSTITIAL OR SUPERNATANT FLUIDS . DIAGENESIS IS . A PROCESS . THAT

MAKES ROCK OUT OF SEDIMENT BY CHEMICAL REORGANIZATION SUCH AS

SOLUTION , PRECIPITATION , CRYSTALLIZATION , RECRYSTALLIZATION ,

OXIDATION , REDUCTION , ETC. THESE REACTIONS TAKE PLACE AT LOWER

TEMPERATURES AND PRESSURES THAN METAMORPHIC REACTIONS ( PETTIJOHN ,

1957 ) .
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DIFFRACTION . THE PHENOMENON BY WHICH ENERGY IS TRANSMITTED LATERALLY

ALING A WAVE CREST . WHEN A PORTION OF A WAVE TRAIN IS INTERRUPTED

BY A BARRIER SUCH AS A BREAKWATER , THE EFFECT OF DIFFRACTION IS

MANIFESTED BY PROPAGATION OF WAVES . INTO THE SHELTERED REGION WITHIN

THE GEOMETRIC SHADOW OF THE BARRIER ( HUNT AND GROVES , 1965 ) .

DISCHARGE , STREAM OR RIVER . THE VOLUME OF WATER AND SEDIMENTS RELEASED

INTO THE RECEIVING BODY OF WATER ( LAKE , RIVER , ESTUARY , OR OCEAN ) .

DISPHOTIC ZONE . THE LOWER ZONE IN A BODY OF WATER BELOW THE

COMPENSATION POINT IN WHICH LIGHT ENERGY IS INSUFFICIENT TO MEET THE

METABOLIC NEEDS OF PLANT LIFE . (COMPARE.....EUPHOTIC ZONE ;

SEE ..... COMPENSATION DEPTH . )

DISSOLVED LOAD . THAT PORTION OF THE SEDIMENT BURDEN CARRIED BY A STREAM

OR RIVER IN CHEMICAL SOLUTION . ( COMPARE . . . . . SUSPENDED LOAD ,

BED -LOAD . )

DISTRIBUTARY . A BRANCH OF A RIVER THAT FLOWS AWAY FROM THE MAIN CHANNEL

AND DOES NOT RETURN TO IT , AS IN A DELTA REGION ( MORRIS , 1976 ) .

(COMPARE..... TRIBUTARY. )

DIVERSITY . SPECIES RICHNESS ; THE NUMBER OF SEPARATE SPECIES LIVING IN A

SPECIFIED AREA OR VOLUME , AS DETERMINED BY A GIVEN SAMPLING

TECHNIQUE .

DOMINANT . HAVING A MAJOR ROLE IN A COMMUNITY BECAUSE OF NUMBER , SIZE ,

OR ACTIVITY , AS OF PLANTS OR ANIMALS .

DRIFT SECTOR . A UNIT OF COASTLINE OR RIVER BANK WHICH INCLUDES SUPPLY , '

TRANSPIRT , AND FINAL ACCRETION PHASES OF THE LOCAL SEDIMENTATION

PROCESS .

DUNE . A WIND-FORMED RIDGE OR HILL OF SAND ( MORRIS , 1976 ) .

( SEE .....PRIMARY DUNE , STABILIZED DUNE ; COMPARE.....BEACH . )

DYSTROPHIC . CHARACTERIZED BY HIGH OXYGEN CONSUMPTION AND POOR

BOTTOM-DWELLING FAUNA POPULATIONS , AS OF LAKES .

ECOLOGICAL MODEL . A CONCEPTUAL REPRESENTATION OF ACTUAL ECOSYSTEMS OR

THEIR COMPONENT PHENOMENA IN SYMBOLIC TERMS . (SEE.....MODEL . )

ECOLOGY . THE INTERRELATIONSHIPS OF LIVING ORGANISMS . TO ONE ANOTHER AND

TO THEIR ENVIRONMENT , OR THE STUDY OF THESE INTERRELATIONSHIPS .

ECOSPHERE . THE TOTAL ASSEMBLAGE OF LIVING ORGANISMS AND THE SPACE ,

ENERGY , AND MATTER NEEDED TO SUSTAIN IT ; CONTAINS ATMOSPHERE ,

LITHOSPHERE , : HYDROSPHERE , AND BIOSPHERE .

ECOSYSTEM . A SYSTEM , WITH SPECIFIED BOUNDARIES , OF INTERRELATED

IRGANISMS AND THE NON-LIVING ENVIRONMENT SUSTAINING IT ; MAGNITUDE

CAN RANGE FROM THE MICROSCOPIC IN THE PLANETARY .

ECOTONE . THE TRANSITION AREA OR BOUNDARY BETWEEN TWO BIOMES , ZONES , OR

HABITATS .

EFFLUENT . A DISCHARGE OF POLLUTANTS INTO THE ENVIRONMENT ( AIR OR

WATER ) , EITHER TREATED OR UNTREATED ( STUDDARD , 1974 ) .

EKMAN TRANSPORT . NET MOTION OF AN ENTIRE MASS OF MOVING WATER , WHICH ,

IN THE ABSENCE OF INTERFERING LAND MASSES , IS DIRECTED NINETY

DEGREES TO THE RIGHT ( IN THE NORTHERN HEMISPHEREI OF THE DIRECTION

OF THE WIND THAT SET IT MOTION ( GROSS , 1972 ) . NOTE THAT THE SURFACE

WIND DRIFT CURRENT WILL BE ONLY 45 DEGREES TO THE RIGHT OF THE WIND

DIRECTION IN THE NORTHERN HEMISPHERE , THE CURRENT DEFLECTING FURTHER

TO THE RIGHT WITH DEPTH .
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EMERGENT VEGETATION . AQUATIC PLANTS WHICH ARE NOT TOTALLY SUBMERGED ;

TYPICALLY BEING ROOTED IN AN AQUATIC ENVIRONMENT BUT HAVING MOST OF

THE PHOTOSYNTHESIS . OCCURRING ABOVE WATER , . E.G. , CATTAIL , BULRUSH ,

SEDGE .

ENDANGERED . IN DANGER OF EXTINCTION THROUGH ALL OR A SIGNIFICANT

PORTION OF A SPECIES RANGE ; A CLASSIFICATION CATEGORY OF THE

ENDANGERED SPECIES ACT OF 1973. ( COMPARE ..... THREATENED . )

ENDANGERED SPECIES . SPECIES CLASSIFIED AS ENDANGERED UNDER THE

ENDANGERED SPECIES ACT OF 1973 ; ANY NATIVE SPECIES OR SUBSPECIES

WHICH THE SECRETARY OF INTERIOR , AFTER CONSULTATION WITH APPROPRIATE

AFFECTED STATES OR KNOWLEDGEABLE PERSONS , DETERMINES TO BE IN DANGER

OF EXTINCTION .

ENDEMIC . NATIVE AND FOUND ONLY IN A SMALL AREA ( LOCAL ENDEMICI OR

REGION ( REGIONAL ENDEMIC ) ; HAVING A RANGE RESTRICTED TO A PARTICULAR

LOCATION OR REGION .

ENVIRONMENT . THE SUM OF ALL EXTERNAL CONDITIONS AND INFLUENCES ( MATTER

AND ENERGY ) AFFECTING OR IMPINGING ON THE LIFE, DEVELOPMENT , AND

SURVIVAL OF AN ORGANISM OR GROUP OF ORGANISMS .

ENVIRONMENTAL RESISTANCE . ( 1 ) THE DIFFERENCE BETWEEN ACTUAL POPULATION

AND CARRYING CAPACITY OF AN AREA ; A MEASURE OF DEFICIT OR SURPLUS

RESOURCES . 121 SUPPRESSSION OR INHIBITION OF GROWTH BY PHYSICAL OR

BIOLOGICAL FACTORS AS A POPULATION INCREASES IN NUMBERS .

EPIBENTHIC . PERTAINING TO NON -SWIMMING FAUNA ( BENTHOSI ON THE LAKE OR

SEA BOTTOM .

EPIFAUNA . AQUATIC ANIMALS LIVING ON THE SURFACE OF BOTTOM SEDIMENTS ,

( COMPARE ..... INFAUNA , BENTHOS . )

EPIPHYTE . A PLANT THAT GROWS . ON ANOTHER PLANT UPON WHICH IT DEPENDS FOR

MECHANICAL SUPPORT BUT NOT AS A DIRECT SOURCE OF NUTRIENTS .

EPIPSAMMIC . PERTAINING TO ORGANISMS LIVING ATTACHED TO THE SURFACE OF

SAND GRAINS .

ERODABILITY . QUALITY OF ROCK DERIVED FROM ITS CHEMICAL AND PHYSICAL

COMPOSITION AND AFFECTING THE RATE AT WHICH IT MAY BE ERODED .

EROSION . THE GROUP OF NATURAL PROCESSES INCLUDING WEATHERING ,

DISSOLUTION , ABRASION , CORROSION , AND TRANSPORTATION AY WHICH EARTHY

OR ROCK MATERIAL IS REMOVED PROM ANY PART OF THE SURFACE OF THE

EARTH ( MORRIS , 1976 ) .

ESTUARY . A SEMI - ENCLOSED COASTAL BODY OF WATER WHICH HAS A FREE

CONNECTION WITH THE OPEN SEA AND WITHIN WHICH SEA WATER IS

MEASURABLY DILUTED WITH FRESH WATER DERIVED FROM LAND DRAINAGE

( CAMERON AND PRITCHARD , 1963 ) . SEE OTHER DEFINITIONS IN SECTION 2.6

OF MODEL ( VOL . 1 ) .

EUPHOTIC ZONE . THE UPPER ZONE IN A BODY OF WATER IN WHICH RADIANT

ENERGY PENETRATES IN SUFFICIENT LEVELS TO MEET OR EXCEED THE

METABOLIC NEEDS OF PLANT LIFE . ( COMPARE ..... DISPHOTIC ZONE ,

COMPENSATION DEPTH . )

EUTROPHIC . NUTRIENT-RICH ; CHARACTERISTIC OF OLD OR POLLUTED LAKES ,

SUPPORTING HIGH BIOLOGICAL PRODUCTION , (COMPARE.....MESOTROPHIC AND

ILIGOTROPHIC . )

EVAPOTRANSPIRATION . WATER LOSS BY A PLANT INCLUDING NORMAL EVAPORATION

OF WATER THAT DIFFUSES THROUGH THE PLANT SURFACES AND THAT WHICH IS

RELEASED BY TRANSPIRATION THROUGH STOMATA OF THE LEAVES .
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EXPRESSIVE ACTIVITY . HUMAN RECREATIONAL ACTIVITY WHICH IS DEPENDENT ON

MAN- MADE RECREATIONAL FACITIES SUCH AS BOATING , SWIMMING , AND WATER

SKIING , AND FACILITY EXPRESSIVE ACTIVITIES SUCH AS COURT GAMES ,

FIELD GAMES , AND GOLF . (COMPARE .....APPRECIATIVE ACTIVITY ,

EXTRACTIVE ACTIVITY . )

EXTERNALITY . A SOCIOECONOMIC COST , SUCH AS REDUCED PRODUCTIVITY OR A

NECESSARY MITIGATING MEASURE , WHICH IS NOT BORNE BY THE OWNERS OR

MANAGERS OF THE ACTIVITY THAT PRODUCES IT .

EXTRACTIVE ACTIVITY . HUMAN RECREATIONAL ACTIVITY WHICH REMOVES

RESOURCES ; INCLUDES . SUCH ACTIVITIES AS ROCKHOUNDING , SPORT FISHING ,

CLAM DIGGING , AND HUNTING . (COMPARE.....APPRECIATIVE ACTIVITY ,

EXPRESSIVE ACTIVITY . )

FACIES , SEDIMENT , SAND , OR MUD . A STRATIGRAPHIC BODY DISTINGUISHED FROM

OTHERS BY APPEARANCE OR COMPOSTION .

FETCH . IN WAVE FORECASTING , THE CONTINUOUS AREA OF WATER OVER WHICH THE

WIND BLOWS IN ESSENTIALLY A CONSTANT DIRECTION . SOMETIMES USED

SYNONYMOUSLY WITH FETCH LENGTH ( HUNT AND GROVES , 1965 ) .

FIXATION . THE PROCESS IN WHICH GASEOUS SUBSTANCES , ESPECIALLY NITROGEN ,

ARE REMOVED FROM THE ATMOSPHERE AND INCORPORATED INTI ORGANISMS .

( COMPARE.....UPTAKE . )

FLOCCULATION . A LUMPING TOGETHER OF SUSPENDED COLLOIDAL CLAY-SIZED

MATERIAL INTO A FLUFFY , SLOW-SETTLING PRECIPITATE . FLOCCULATION

OCCURS IN ESTUARIES WHERE FRESH AND SALT WATER ARE MIXED .

FLOOD PLAIN . ALL LANDS THAT MAY BE INUNDATED BY THE MAXIMUM POSSIBLE

CALCULATED FLOOD . TERM MAY BE APPLIED TO MARINE AND ESTUARINE

BORDERLAND AS WELL AS TO RIVERINE BORDERLAND , AND MAY REFLECT

MAXIMUM TIDAL CONDITIONS , AS WELL AS RIVER FLOW CONDITIONS . SEE

FIG . 2-27 IN MODEL ( VOL . 11 .

FOOD CHAIN . A LINEAR SEQUENCE OF PREDATORS . AND PREY SHOWING A DIRECT

RELATIONSHIP SERIES OF EATERS AND EATEN IN A FOOD WEB AND EXHIBITING

THE ENERGY FLOW FROM PRODUCERS THROUGH SEVERAL TROPHIC LEVELS OF

CONSUMERS . ( COMPARE ..... FOOD WEB . )

FOOD WEB . ( 1 ) A MODEL SHOWING NUTRITIONAL INTERRELATIONSHIPS OF THE

ORGANISMS IN A COMMUNITY, DEPICTING THE WEB-LIKE INTERCONNECTIONS OF

THE NUMEROUS FOOD CHAINS OF EATERS AND EATEN ; A ROAD MAP OF WHO EATS

WHOM . ( 21 A COMPLEX NETWORK OF PATHWAYS BY WHICH ENERGY MOVES

WITHIN A BIOTIC COMMUNITY , FROM PRODUCERS THROUGH ALL THE

INTERCONNECTING TROPHIC LEVELS OF CONSUMERS . ( COMPARE ..... FOOD

CHAIN . )

FORB . ANY NON-WOODY ( HERBACEOUSI PLANT OTHER THAN A GRASS .

FORESHORE . ( 1 ) THE LOWER PART OF A BEACH OR FLOOD PLAIN EXTENDING FROM

LOWEST MEASURED TIDE OR RIVER STAGE TO MEAN HIGHER HIGH WATER OR

BANK FULL CONDITION ( BAUER , 1975 ) . 121 THE PART OF THE SHORE , LYING

BETWEEN THE CREST OF THE SEAWARD BERM ( OR THE UPPER LIMIT OF WAVE

WASH AT HIGH TIDEL AND THE ORDINARY LOW WATER MARK , THAT IS

ORDINARILY TRAVERSED BY THE UPRUSH AND BACKRUSH OF THE WAVES AS THE

TIDES RISE AND FALL ALSO CALLED THE BEACH FACE ( HUNT AND GROVES ,

1965 ) . SEE FIG . 2-27 IN MODEL ( VOL . 1 ) . (COMPARE.....BACK SHORE,

NEAR SHORE , OFFSHORE . )

FRACTURED ECOSYSTEM . AN ECOSYSTEM SIGNIFICANTLY ALTERED BY MAN IN WHICH

NATURAL PROCESSES ARE SEVERELY DISRUPTED BY IMPROPER MANAGEMENT AND

ITS MAJOR IMPACTS , INCLUDING POLLUTION , ( COMPARE ..... NATURAL

ECOSYSTEM , MANAGED ECOSYSTEM . I

FRASS . INSECT FECES .
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GRAZER . 111 IN GENERAL ECOLOGY , ANY PRIMARY CONSUMER . 121 IN WILDLIFE

ECOLOGY , A HERBIVORE WHICH FEEDS ON HERBACEOUS PLANTS , E.G. , GRASSES

AND FORBS , AS OPPOSED TO BROWSE .

HABITAT . 111 THE AREA OR TYPE OF ENVIRONMENT WITHIN A BIOLOGICAL ZONE

, THEOCCURS . 121 THE SUM TOTAL OF ENVIRONMENTAL CONDITIONS OF A SPECIFIC

PLACE THAT IS OCCUPIED BY AN ORGANISM , POPULATION , OR COMMUNITY

( STUDDARD , 1974 ) . ( 3 ) THE PARTICULAR PREFERRED ENVIRONMENT OF AN

ORGANISM . (COMPARE . ....BIOLOGICAL ZONE, NICHE . I

HALOCLINE . A VERTICAL SALINITY GRADIENT IN SOME LAYER OF A BODY OF

WATER , WHICH IS APPRECIABLY GREATER THAN THE GRADIENTS ABOVE AND

BELOW IT ; ALSO A LAYER IN WHICH SUCH A GRADIENT OCCURS . SEE FIG .

2-30 IN MODEL ( VOL . 11 .

HEADLAND . A PROMONTORY OF ROCK ALONG THE COAST THAT IS RELATIVELY

RESISTANT TO EROSION .

HERBIVORE . AN ORGANISM THAT GETS ITS NUTRITION BY EATING GREEN PLANT

MATERIAL ; GRAZER ; PRIMARY CONSUMER . ( COMPARE ..... CARNIVORE ,

DETRITIVORE , OMNIVORE . )

HERPETOFAUNA . REPTILES AND AMPHIBIANS .

HETEROTROPHIC . OBTAINING NUTRIENTS AND ENERGY FROM ORGANIC SUBSTANCES

PRODUCED BY AUTOTROPHIC ORGANISMS SUCH AS GREEN PLANTS ; INCAPABLE OF

SYNTHESIZING OWN FOOD FROM ENERGY OF SUN . (SEE.....CONVERTER . I

HINDCAST . TO CALCULATE OR ESTIMATE AN EFFECT OR EVENT FROM OBSERVED

DATA AS OPPOSED TO PREDICTING ( FORECASTING ) FUTURE EFFECTS OR

EVENTS . HINDCASTING IS USED TO TEST HYPOTHESES IN THE DEVELOPMENT

OF PREDICTIVE THEORIES , ESPECIALLY IN THE GEOPHYSICAL SCIENCES .

HOLOPLANKTON . PERMANENT PLANKTON COMP ? ISING ORGANISMS THAT REMAIN AS

PLANKTON THROUGHOUT THEIR COMPLETE LIFE CYCLE ( SVERDRUP ET AL . ,

1942 ) . ( COMPARE ..... MEROPLANKTON . )

HUMIFICATIIV . THE PROCESSS OF HUMUS FORMATION BY DECOMPOSITION OF

VEGETABLE MATTER .

HUMUS . A BROWN OR BLACK ORGANIC SUBSTANCE CONSISTING OF PARTIALLY OR

WHOLLY DECAYED VEGETABLE MATTER THAT PROVIDES NUTRIENTS FOR PLANTS

AND INCREASES THE ABILITY OF SOIL TO RETAIN WATER ( MORRIS , 1976 ) .

HYDRIC . WET ; PERTAINING TO A WET CONDITION , AS IN A HYDRIC HABITAT SUCH

AS A SWAMP OR MARSH . ( COMPARE ..... MESIC , XERIC . )

HYDROLOGIC CYCLE . THE MODEL OF WATER MOVEMENT OR CIRCULATION BETWEEN

THE ATMOSPHERE , LITHOSPHERE , AND HYDROSPHERE , INVOLVING

PRECIPITATION , PERCOLATION , RUN-OFF , AND EVAPORATION . SEE FIGS .

1-2 , 2-15 , 2-16, 2-17 , AND SECTION 2.4 IN MODEL ( VOL . 11 .

HYDROSPHERE . THE PORTION OF THE ECOSPHERE THAT IS OR INVOLVES WATER ( AS

DISTINGUISHED FROM ATMOSPHERE AND LITHOSPHERE AND BIOSPHERE ) .

( SEE ..... ECOSPHERE . )

INFAUNA . AQUATIC ANIMALS LIVING BENEATH THE SURFACE OF THE BOTTOM

SEDIMENTS . (COMPARE..... EPIFAUNA, BENTHOS . )

INFILTRATION . THE PENETRATION OR PASSING OF WATER INTO SOIL .

( COMPARE ..... PERCOLATION . )

INSOLATION , INCOMING SOLAR RADIATION OR ITS INTENSITY INCIDENT ON A

GIVEN SITE OVER A GIVEN PERIOD OF TIME .
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GLOSSARY OF TERMS ( CONTINUED )

.JACKSON TURBIDITY UNIT ( JTU ) . A MEASURE OF THE SUSPENDED PARTICULATE

MATTER IN WATER , E.G. , CLAY , SILT , FINELY DIVIDED ORGANIC AND

INORGANIC MATTER , COLLOIDS , PLANKTON AND OTHER MICROSCOPIC

ORGANISMS . AN EXPRESSION OF THE OPTICAL PROPERTY OF A SAMPLE

CAUSING LIGHT TO SE SCATTERED AND ARSORBED RATHER THAN BEING

TRANSMITTED THROUGH THE SAMPLE . THE TURBIDITY UNIT WAS ORIGINALLY

BASED ON A MEASUREMENT MADE WITH THE JACKSON CANDLE TURBIDIMETER

EMPLOYING A STANDARD KAOLIN SUSPENSION , NOW LARGELY SUPERSEDED BY A

NEPHELOMETRIC METHOD EMPLOYING STANDARD FORMAZIN SUSPENSIONS .. THE

NEPHELOMETRIC METHOD YIELDS TURBIDITY UNITS APPROXIMATELY EQUIVALENT

TO JACKSON TURBIDITY UNITS AND EXTENDS THE RANGE OF SAMPLE

MEASUREMENT . PURE WATER HAS ZERO TURBIDITY UNITS , TEST WATER MAY

RANGE FROM O - > 1000 UNITS . ( BASED ON TARAS ET AL . , 1971 , PP .

349-353 . )

LACUSTRINE . PERTAINING TO OR LIVING IN, ON , OR UNDER A LAKE OR POND .

(COMPARE.....RIVERINE, RIPARIAN , PALUSTRINE . )

LIMITING FACTOR , AN ENVIRONMENTAL PARAMETER WHICH IS OF PRIME

IMPORTANCE IN THE REGULATION OF BIOLOGICAL PROCESSES , SUCH AS

INDIVIDUAL GROWTH ( BIOMASS ) , POPULATION GROWTH , ETC.

LITHOSPHERE . THE PORTION OF THE ECOSPHERE THAT IS THE SOLID CRUST OF

THE EARTH ( AS DISTINGUISHED FROM ATMOSPHERE , HYDROSPHERE , AND

BIOSPHERE ) . COMPARE .....ECOSPHERE. )

LITTER . ( 1 ) THE UPPERMOST LAYER OF THE FOREST FLOOR OR OTHER

TERRESTRIAL ENVIRONMENT GROUND SURFACE CONSISTING CHIEFLY OF

DECAYING ORGANIC MATTER ( MORRIS , 1976 ) . 121 THE DEAD VEGETABLE ( OF

PLANT ORIGINI MATTER , SUCH AS LEAVES , TWIGS , OR WOOD THAT FALLS TO

THE GROUND AND ACCUMULATES AS IN ( 1 ) . (COMPARE.....CAST, : WRACK ,

HUMUS , CARRION . )

LITTORAL . THE BENTHIC ENVIRONMENT IN THE OCEAN FROM THE SHORE TO ABOUT

200 METERS ( 100 FATHOMS ) , ARBITRARILY CHOSEN TO REPRESENT THE EDGE

OF THE CONTINENTAL SHELF AND ROUGHLY THE LOWER EXTENT OF THE PHOTIC

ZONE ( SVERDRUP ET AL . , 1942 ) . ( SEE ..... BENTHIC . )

LITTORAL DRIFT . MOVEMENT OF SEDIMENT PARALLEL TO A BEACH , BOTH ALONG

THE BEACH FACE AND IN THE SURF ZONE WITHIN THE LONGSHORE CURRENT .

NET LITTORAL DRIFT.... REFERS TO THE DIFFERENCE BETWEEN THE VOLUME

OF SEDIMENT MOVING IN ONE DIRECTION ALONG A BEACH AND THAT MOVING IN

THE OPPOSITE DIRECTION ( CAUSED BY SHIFTS . IN THE DIRECTION OF WAVE

APPROACHI ( BASCOM , 1964 ) . ( SEE ..... LONGSHORE CURRENTOJ

LOESS . A SURFICIAL DEPOSIT OF WEATHERED EARTH MATERIAL THAT IS

TRANSPORTED AND DEPOSITED BY WIND ; CHARACTERISTIC PARTICLE SHAPE

SMOOTH AND ROUNDED ; SIZE IS FINE . DUNES ARE EXAMPLES OF LOESS .

( SEE ..... LOESS SOIL ; COMPARE ..... ALLUVIUM , COLLUVIUM, RESIDUUM . )

LOESS SOIL . SOIL COMPOSED OF LOESS AND ORGANIC MATERIAL .

(SEE..... LOESS; COMPARE.....ALLUVIAL SOIL , COLLUVIAL SOIL , RESIDUAL
SOIL )

LONGSHORE CURRENT . THE RESULTANT CURRENT PRODUCED BY WAVES BEING

DEFLECTED AT AN ANGLE BY THE SHORE . IN THIS CASE THE CURRENT RUNS

ROUGHLY PARALLEL TO THE SHORELINE . THE LONG SHORE CURRENT IS CAPABLE

OF CARRYING A CERTAIN AMOUNT OF MATERIAL ( HUNT AND GROVES , 1965 ) ;

ALSO CALLED LITTORAL CURRENT . ( SEE ..... LITTORAL DRIFT . I

LOWLAND . LOW ELEVATION TERRAIN WHERE ALTITUDE AND SLOPE ARE NOT

IMPORTANT ECOLOGICAL FACTORS .

MACROPHYTE , MACROFLORA . PLANT FORMS , INDIVIDUALS OF WHICH CAN BE

OBSERVED WITH THE UNA IDED EYE , 1.E. , W I'THOUT USE OF A MICROSCOPE .
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MACROPLANKTON . PLANKTON ORGANISMS , MOSTLY ANIMALS 1 MM OR MORE IN

LENGTH , TAKEN IN A COARSE PLANKTON NET ( SVERDRUP ET AL . , 1942 ) .

( COMPARE ..... MICROPLANKTON , NANNOPLANKTON . )

MAJOR NUTRIENT . CHEMICAL ELEMENT NECESSARY FOR THE GROWTH AND

MAINTENANCE OF AN ORGANISM THAT IS REQUIRED IN PROPORTIONS

MEASURABLE IN AT LEAST PARTS PER THOUSAND OF DRY TISSUE ; INCLUDES ,

IN ADDITION TO C , H , AND DO THE ELEMENTS N , P , Ko ' MG , CA, NA , CL ,

AND S FOR MOST ORGANISMS , ALSO SI FOR DIATOMS .

MANAGED ECOSYSTEM . AN ECOSYSTEM SIGNIFICANTLY ALTERED BY MAN IN WHICH

ADVERSE IMPACTS ( INCLUDING POLLUTION ) ARE MINIMIZED BY PROPER

MANAGEMENT PRACTICES . ( COMPARE ..... NATURAL ECOSYSTEM , FRACTURED

ECOSYSTEM . )

MARINE . Ofig OR PERTAINING TO , THE SALTY WATERS OF THE OCEANS AND

ASSOCIATED SEAS OF THE EARTH .

MARINEWAY SECTOR . THAT PORTION OF AN ESTUARY WHICH IS . BOUNDED BY LAND ,

WITH A RESTRICTED OPENING TO THE OCEAN , AND IS NOT A PART OF THE

STREAMWAY . THE FLOW IS ESSENTIALLY TIDAL CONTROLLED , AND NOT RIVER

CONTROLLED . LAGOONS AND BAYS ARE EXAMPLES OF THE MARINEWAY SECTOR

( BAUER , 1975 ) . SEE FIG . 2-23 AND SECTION 2.6.1 IN MODEL ( VOL . 1 ) .

( COMPARE ..... STREAMWAY SECTOR , OPEN -WATER SECTOR . I

MARSH . A LOW -LYING WETLAND CHARACTERIZED BY EMERGENT VEGETATION SUCH AS

TYPHA WHICH IS PREDOMINANTLY HERBACEOUS . (COMPARE .....SWAMD . )

MASS WASTING . THE DOWNSLOPE MOVEMENT OF ROCK AND /OR SOIL MATERIAL IN

RESPONSE TO GRAVITY . A NUMBER OF DIFFERENT TYPES OF MASS MOVEMENT

ARE RECOGNIZED ON THE BASIS OF NATURE OF MOVEMENT , RATE OF MOVEMENT ,

TYPE OF MATERIAL , AND WATER CONTENT OF MATERIAL . SEE SECTION

2.2.5.7 IN MODEL ( VOL . 11 .

MEIOFAUNA . DIMINUTIVE ANIMALS SO SMALL THAT ANATOMICAL DETAIL IS NOT

VISIBLE TO THE UNAIDED EYE , BUT LARGER THAN UNICELLULAR MICROBES .

MEROPLANKTON . TEMPORARY PLANKTON COMPRISING THE EGGS AND LARVAE OF THE

BENTHOS AND NEKTON , SEASONALLY VERY ABUNDANT IN NERITIC WATERS ;

COMPOSED MAINLY OF DEVELOPMENTAL STAGES OF THE INVERTEBRATES , BUT

INCLUDING ALSO THE YOUNG OF FISHES ( SVERDRUP ET AL . , 1942 ) .

(COMPARE.....HOLOPLANKTON , I

MESIC . PERTAINING TO A MODERATE MOISTURE OR PRECIPITATION CONDITION , AS

IN A MESIC HABITAT . ( COMPARE ..... HYDRIC , XERIC . )

MESOTROPHIC . MEDIUM IN NUTRIENT LEVELS ; CHARACTERISTIC OF AGING OR

PARTIALLY-POLLUTED LAKES , SUPPORTING MEDIUM BIOLOGICAL PRODUCTION .

( COMPARE ..... OLIGOTROPHIC AND EUTROPHIC . )

MICROCLIMATE . THE CLIMATE OF A SPECIFIC PLACE WITHIN AN AREA ,

CONTRASTED WITH THE CLIMATE OF THIS AREA AS A WHOLE ( MORRIS , 1976 ) .

MICROD ETRITUS . EXTREMELY FINE PARTICULATE ORGANIC MATTER DERIVED FROM

DISSOLVED ORGANIC MATTER BY ATR BUBBLING , AS IN SURF .

MICROPLANKTON . PLANKTON ORGANI SMS BELOW ABOUT 1 MM IN SIZE , WHICH CAN

BE CAPTURED IN A FINE - MESHED PLANKTON NET ( MESH APERTURE ABOUT 0.076

MM ) ( SVERDRUP ET AL . , 1942 ) . ALSO CALLED NET PLANKTON .

( COMPARE ..... MACROPLANKTON , NANNOPLANKTON , ULTRAPLANKTON . I

MIGRATION . THE MOVEMENT OF INDIVIDUALS OR GROUPS . BETWEEN AREAS IN

RESPONSE TO SEASONAL CHANGES OR STAGES IN LIFE CYCLE .

MINOR NUTRIENT . CHEMICAL ELEMENT NECESSARY FOR GROWTH AND MAINTENANCE

BY AN ORGANISM THAT IS REQUIRED IN PROPORTIONS LESS THAN PARTS PER

THOUSAND OF DRY TISSUE ; INCLUDES FE , MN , CU, CO , ZN , AND MO FOR MOST

ORGANISMS ; ALSO CALLED TRACE NUTRIENT OR TRACE ELEMENT .
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MODEL . ( 1 ) A SYMBOLIC REPRESENTATION OF A REAL -LIFE PHENOMENON ,

EXPRESSED EITHER VERBALLY , GRAPHICALLY , OR MATHEMATICALLY . ( 2 ) THE

FIRST VOLUME OF THE ECOLOGICAL CHARACTERIZATION OF THE PACIFIC

NORTHWEST COASTAL REGION , CONTAINING GENERAL ECOLOGICAL THEORY ,

BACKGROUND DATA , AND DEVELOPMENT OF MAJOR CHARACTERIZATION MODELS .

MULTIPLIER . SOCIOECONOMIC INDEX OF THE RELATIONSHIP BETWEEN BASIC AND

NON -BASIC EMPLOYMENT : THE NUMBER OF BASIC INDUSTRY JOBS , TIMES

MULTIPLIER , EQUALS TOTAL NUMBER OF JOBS .

MYCORRHIZA . THE SYMBIOTIC ASSOCIATION OF THE MYCELIUM OF A FUNGUS WITH

THE ROOTS OF CERTAIN PLANTS SUCH AS CONIFERS OR ORCHIDS MORRIS ,

1976 ) .

NANNOPLANKTON . VERY SMALL ( 5 TO 60 MICRONSI PLANKTON WHICH DASS THROUGH

A FINE COLLECTING NET AND MUST BE COLLECTED BY CENTRIFUGATION ;

INCLUDES BACTERIA , SMALL PROTOZOANS , DIATOMS , DINNFLAGELLATES , AND

OTHERS ( SVERDRUP ET AL . , 1942 ) . ( COMPARE ..... MACROPLANKTON ,

MICROPLANKTON , ULTRAPLANKTON . I ALSO SPELLED NANOPLANKTON ,

NATURAL ECOSYSTEM . AN ECOSYSTEM WHICH HAS NOT BEEN SIGNIFICANTLY

ALTERED OR A FIFECTED BY MAN . ( COMPARE ..... MANAGED ECOSYSTEM AND

FRACTURED ECOSYSTEM . )

NEAP TIDE . THE DAILY TIDAL CYCLE OF LEAST VERTICAL RANGE .

( COMPARE ..... SPRING TIDE . )

NEAR SHORE. THE MARINE REGION CLOSEST TO SHORE , EXTENDING FROM THE LINE

OF LOWEST MEASURED TIDE SEAWARD TO THE DEPTH AT OUTER LINE OF

BREAKERS . SEE FIG . 2-27 IV MODEL ( VOL . 1 ) . ( COMPARE ..... FORESHORE ,

OFFSHORE , BACK SHORE. )

NEAR SHORE CIRCULATION CELL . A WAVE-DRIVEN CURRENT SYSTEM IN , AND JUST

SEAWARD OF , THE SURF ZONE CONSISTING OF ( 1 ) A LANDWARD DRIFT OF

WATER THROUGH THE SURF ZONE , ( 2 ) LONGSHORE CURRENTS . WHICH RUN

PARALLEL TO THE SHORE BETWEEN THE SHORE AND SUBMERGED SAND BARS .

PARALLEL TO SHORE , AND ( 3 ) BORDERING RIP CURRENTS WHICH CARRY THE

SURPLUS WATER SEAWARD TO JUST BEYOND THE SURF ZONE THROUGH LOW

POINTS IN THE SUBMERGED SAVD BARS ( KOMAR , 1971 ) .

NEGATIVE MATERIAL BUDGET . MATERIAL DEPOSITED IS LESS THAN THE AMOUNT OF

MATERIAL REMOVED , AS IN EROSION .

NEKTON . MARINE ANIMALS THAT ARE ABLE TO SWIM AGAINST NORMAL WAVE AND

CURRENT ACTION , ( COMPARE ..... PLANKTON , BENTHOS . )

NERITIC . PERTAINING TO THE MARINE WATERS OF THE PELAGIC ENVIRONMENT

OVERLYING THE CONTINENTAL SHELF ( SVERDRUP ET AL . , 1942 ) .

ICOMPARE..... PELAGIC , BENTHIC . )

NICHE . ( 1 ) THE FUNCTIONAL ROLE OF AN ORGANISM IN A HABITAT ; THE

PROFESSION OF THE ORGANISM ( ODUM , E.P. , 1971 ) . 121 THE AREA OR SET

OF ENVIRONMENTAL CONDITIONS WITHIN A HABITAT OCCUPIED BY AN ORGANISM

( MORRIS , 1976 ) . COMPARF.....HABITAT, BIOLOGICAL ZONE . )

NON-BASIC HUMAN ACTIVITY . SOCIOECONIMIC ACTIVITY WHICH EXCLUSIVELY

SERVES THE DEMAND FOR LOCAL GOODS AND SERVICES , RATHER THAN THE

HANDLING OF NATURAL RESOURCES . ( COMPARE..... BASIC HUMAN ACTIVITY . )

NON-CHANNELIZED FLOW . FLOW OF WATER NOT IN A DEFINABLE CHANNEL . ON THE

SURFACE IT IS SURFACE RUNOFF . MOVEMENT OF GROUNDWATER BY

INFILTRATION AND PERCOLATION IS ALSO A NON-CHANNELIZED FLOW .

( SEE . . . . . SURFACE RUNOFF ; COMPARE ..... CHANNELIZED FLOW , RUNOFF . )

NON-POINT-SOURCE . A GENERAL AREA OR NON- ISOLATABLE SOURCE OF AIR OR

WATER POLLUTION SUCH AS TRANSPORTATION , FUEL COMBUSTION, OR URBAN

RUNOFF . ( COMPARE .... POINT -SOURCE . )

.
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NOT - SOIL .. WETLAND SUBSTRATE WHICH IS TOO DEEP TO SUPPORT EMERGENT

VEGETATION ( U.S.D.A. SOIL CONSERVATION SERVICE, 1975 , AS QUOTED IN

COWARDIN ET AL . , 1977 ) .

NUTRIENT . AN ELEMENT OR CHEMICAL COMPOUND THAT IS USED TO SUPPORT

GROWTH OR MAINTENANCE OF AN ORGANISM . ( COMPARE ..... MAJOR NUTRIENT

AND MINOR NUTRIENT ) .

OFFSHORE . ( 1 ) IN BEACH TERMINOLOGY , THE ZONE EXTENDING SEAWARD FROM THE

OUTER LINE OF BREAKERS TO THE SEAWARD EDGE OF THE CONTINENTAL SHELF

( HUNT AND GROVES , 1965 ; INMAN AND BAGNOLD , 1963 ) . SEE FIG . 2-27 IN

MODEL ( VOL . 1 ) . ( COMPARE.....NEAR SHORE, FORESHORE , BACKSHORE :

SEE ... SURF ZONE , BREAKER DEPTH . ) 121 IN PLANKTON STUDIES ,

PERTAINING TO THOSE SPECIES OR COMMUNITIES CHARACTERISTIC OF MARINE

WATERS WITH A SALINITY EQUAL TO OR GREATER THAN 32.5 PARTS PER

THOUSAND .

OLIGOTROPHIC . NUTRIENT- POOR ; CHARACTERISTIC OF YOUNG , CLEAR LAKES ,

SUPPORTING LOW BIOLOGICAL PRODUCTION , ( COMPARE ..... MESOTROPHIC ,

EUTROPHIC . )

OMNIVORE . AN ORGANISM THAT EATS BOTH PLANTS AND ANIMALS .

(CIMPARE.....HERBIVORE, CARNIVORE , DETRITIVORE . )

OPEN -WATER SECTOR . THE OUTWASH FRINGE OR PLUME OF COASTAL RIVERS AND

ESTUARIES . THIS SECTOR OF AN ESTUARY IS. BEYOND THE CONFINED BORDERS

OF THE MARINEWAY OR STREAMWAY SECTORS . THE EXTENT OF THE OPEN-WATER

SECTOR IS EVER -CHANGING AND POORLY DEFINED IN THE FORESHORE ,

NEARSHORE , AND OFFSHORE COASTAL ZONES ( BAUER , 1975 ) . SEE FIG . 2-23

AND SECTION 2.6.1 IN MODEL ( VOL . 11. ( COMPARE .....STREAMWAY SECTOR ,

MARINEWAY SECTOR . )

ORGANIC . REFERRING TO OR DERIVED FROM LIVING ORGANISMS ; IN CHEMISTRY ,

ANY COMPOUND CONTAINING CARBON . (COMPARE.....BIOGENOUS . )

OROGRAPHIC LIFTING . LIFTING OF AN AIR MASS PRODUCED BY FLOW OVER

MOUNTAINS AND MOUNTAIN RANGES ( AS OPPOSED TO LIFTING DUE TO THERMAL

EXPANSION OR INTERACTION WITH OTHER AIR MASSES ) .

PALUSTRINE .

WETLAND .

PERTAINING TO OR LIVING IN OR BY A SWAMP , MARSH , OR OTHER

( COMPARE.....LACUS TRINE, RIPARIAN , RIVERINE . )

PEDOGENIC . DERIVED DIRECTLY FROM ROCK MATERIAL ; USED IN SOIL

TERMINOLOGY .

PELAGIC . PERTAINING TO THE OPEN SEA , INDEPENDENT OF THE COAST OR

BOTTOM ; OCEANIC . ( COMPARE ..... NERITIC , BENTHICO )

PERCOLATION . THE PENETRATION OR PASSING OF WATER THROUGH THE SOIL .

(COMPARE..... INFILTRATION . )

PERIPHYTE , PERIPHYTON . A QUATIC PLANT ( PRIMARILY MICROSCOPICI LIVING ON

THE SURFACE OF SUBMERGED OBJECTS .

APERMEABILITY . THE ABILITY OF ROCK TO TRANSMIT WATER UNDER PRESSURE .

ROCK MUST BE POROUS ( SEE.....POROSITY ) TO BE PERMEABLE , BUT THE

REVERSE IS NOT TRUE ( GILLULY ET AL . , 1959 ) .

PHOTIC ZONE . THE ZONE OF A BODY OF WATER IN WHICH RADIANT ENERGY

( SUNLIGHTI PENETRATES ; INCLUDES EUPHOTIC AND DISPHOTIC ZONES .

PHYTOPLANKTON . SUSPENDED AQUATIC ORGANISMS WHICH DO NOT REQUIRE A SOLID

SUBSTRATE OR ATTACHMENT AND WHICH ARE ABLE TO PHOTOSYNTHESIZE ;

USUALLY SMALL TO MICROSCOPIC , MAY BE MOTILE .

PIONEER . A PLANT , ANIMAL , OR COMMUNITY THAT FIRST INVADES A BARE AREA

IN A SUCCESSSIONAL SEQUENCE OR SERE ( E.G. , GRASSES ON FOR EDUNE,

LICHENS ON ROCK ) .
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PISCAVORE . ANIMAL THAT USES FISH AS A FOOD SOURCE .

PLANKTON . AQUATIC ORGANISMS WHICH ARE NOT ATTACHED TO ANY SUBSTRATE AND

CANNOT SWIM EFFECTIVELY AGAINST WATER CURRENTS AND WAVES ; MAY BE

PLANT , ANIMAL , OR PROTIST AND VARY IN SIZE FROM SUB -MICROSCOPIC TO A

METER OR MORE ( FOR LARGE JELLYFISH AND FLOATING SARGASSUM ) ;

DRIFTERS . ( SEE.....PHYTOPLANKTON , NANNOPLANKTON , ZOOPLANKTON ,

MICROPLANKTON , MACROPLANKTON . )

POINT-SOURCE . A STATIONARY, IDENTIFIABLE SOURCE OF AIR OR WATER

POLLUTION EMISSIONS . OR DISCHARGES , SUCH AS A SMOKESTACK OR EFFLUENT

PIPE . ( COMPARE ..... NON-POINT -SOURCE . )

POLLUTIJN . THE PRESENCE OF MATTER OR ENERGY WHOSE NATURE , LOCATION , OR

QUANTITY PRODUCES UNDESIRED ENVIRONMENTAL EFFECTS (STUDDARD , 1974 ) .

POPULATION . A GROUP OF ORGANISMS OF THE SAME SPECIES , CONFINED TO A

DEFINED GEOGRAPHICAL AREA ; THE NUMBER OF INDIVIDUALS WHICH SHARE A

COMMON GENE POOL .

POROSITY . THE PERCENTAGE OF A ROCK OR SOIL THAT IS REPRESENTED BY OPEN

SPACES . THE POROSITY OF SEDIMENTS AND SEDIMENTARY ROCKS DEPENDS

UPON THE SHAPE , RELATIVE SIZES , AND ARRANGEMENT OF THE GRAINS , AND

THE DEGREE OF COMPACTION AND CEMENTATION ( GILLULY ET AL . , 1959 ) .

POSITIVE MATERIAL BUDGET . MATERIAL DEPOSITED IS MORE THAN THE AMOUNT OF

MATERIAL REMOVED , AS IN SEDIMENTATION . ( COMPARE ..... NEGATIVE

MATERIAL BUDGET . )

PRIMARY CONSUMER . GRAZER , FEEDING ON PLANT ( PRODUCERI MATERIAL ;

HERBIVORE . ( COMPARE.....SECONDARY CONSUMER ; SEE ..... GRAZER . )

PRIMARY DUNE . A DUNE IN FIRST STAGE OF SUCCESSION , INHABITED BY PIONEER

SAND -STABILIZING PLANTS ( ESPECIALLY THE INTRODUCED EUROPEAN BEACH

GRASS ) ; A STRESS STAGE EASILY ERODED , SENSITIVE TO WINTER STORMS AND

OVERUSE BY MAN . (COMPARE.....STABILIZED DUNE . )

PRIMARY MINERAL . A MINERAL FORMED DEED WITHIN THE EARTH AT TEMPERATURES

AND PRESSURES VERY MUCH HIGHER THAN THOSE ON THE SURFACE ; INCLUDES

OXIDES , SILICATES , ALUMINOSILICATES , SULFIDES , AND PHOSPHATES .

(COMPARE.....SECONDARY MINERALI

PRIMARY PRODUCTIVITY . THE MEASURE OF GRAMS OF CARBON FIXED PER UNIT

AREA PER UNIT TIME BY PHOTOSYNTHETIC ORGANISMS ( PRODUCERS ) .

(COMPARE..... SECONDARY PRODUCTIVITY . )

PRIMARY REGULATING PROCESS . A PROCESS OR CONDITION THAT IS THE MAJOR

CONTROLLER OR REGULATOR OF THE FLOW OF ENERGY AND / OR MATTER THROUGH

AN ECOSYSTEM FLOW PATH ; USUALLY REPRESENTED IN AN ECOLOGICAL MODEL

AS A VALVE OR A SWITCH , AND USUALLY CONTROLLED IN TURN BY ONE OR

MORE SECONDARY REGULATING FACTOR ( S ) . SEE GLOSSARY OF SYMBOLS .

(COMPARE.....SECONDARY REGULATING FACTOR . )

PRODUCER . AN ORGANISM THAT MAKES ITS OWN FOOD BY CAPTURING THE RADIANT

ENERGY OF THE SUN AND STORING IT IN HIGH- ENERGY CARBOHYDRATE BONDS ;

AUTOTROPH . (COMPARE......CONVERTER . ) SOMETIMES CALLED PRIMARY

PRODUCER , WITH SAME MEANING .

PRODUCTION PROCESSES . SOCIOECONOMIC ACTIVITY . INVOLVING ANY NECESSARY

CONVERSION OF NATURAL RESOURCES TO SUPPLY REQUIREMENTS FOR GOODS AND

SERVICES ; BASIC HUMAN ACTIVITY .

PSAMMIC . PERTAINING TO ORGANISMS LIVING AMONG THE SAND GRAINS .

PYCNOCLINE . A STEEP , VERTICAL GRADIENT OF DENSITY IN THE OCEAN ,

SEPARATING THE UPPER , MIXED LAYER ( S ) FROM THE DEEPER , COOLER , MORE

SALINE WATER MASSES ,
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RARE . HAVING A VERY LIMITED RANGE , OR HAVING A WIDESPREAD RANGE BUT A

VERY LOW DENSITY .

REFRACTION . THE PROCESS BY WHICH THE DIRECTION OF A WAVE MOVING IN

SHALLOW WATER AT AN ANGLE TO THE CONTOURS IS CHANGED . THE PART OF

THE WAVE ADVANCING IN SHALLOWFR WATER MOVES MORE SLOWLY THAN THAT

PART STILL ADVANCING IN DEEPER WATER , CAUSING THE WAVE CREST TO BEND

TOWARD ALIGNMENT WITH THE UNDERWATER CONTOURS ( HUNT AND GROVES ,

1965 ) .

RELATIVE HUMIDITY . THE RATIO ( IN PERCENT OF THE AMOUNT OF WATER VAPOR

IN THE AIR TO THE MAXIMUM AMOUNT OF WATER VAPOR THAT THE AIR CAN

HOLD AT A PARTICULAR TEMPERATURE . SINCE WARMER AIR CAN CONTAIN MORE

WATER VAPOR THAN COOLER AIR , RELATIVE HUMIDITY DEPENDS UPON THE

TEMPERATURE OF THE AIR .

RESIDUAL SOIL . SOIL COMPOSED OF RESIDUUM AND ORGANIC MATERIAL .

( SEE ..... RESIDUUM ; COMPARE . . . . . ALLUVIAL SOIL , COLLUVIAL SOIL , LOFSS

SOIL . )

.

RESIDUUM . A SURFICIAL DEPOSIT FORMED FROM WEATHERING- IN-PLACE OF PARENT

ROCK MATERIAL (I.E., NOT TRANSPORTED ) . ( SEE ..... RESIDUAL SOIL ;

COMPARE.....ALLUVIUM , COLLUVIUM, : LOESS . I

RESOURCE . A PRODUCT OF PHYSICAL OR BIOLOGICAL SYSTEMS . WHICH CAN BE

UTILIZED BY MAN .

RESPIRATION . PROCESS BY WHICH STORED , CHEMICALLY-BOUND ENERGY IS .

RELEASED TO BE UTILIZED IN METABOLIC LIFE PROCESSES BY A PLANT OR

ANIMAL .

RHIZOSPHERE . THE VOLUME DIRECTLY SURROUNDING THE ROOTS OF A PLANT, IN

WHICH ARE FOUND THE SEDIMENT, MOISTURE , : GASSES , NUTRIENTS , AND

ORGANISMS THAT MAKE UP SOIL .

RIPARIAN . REFERRING TO OR LIVING IN OR BY LAND BORDERING A STREAM ,

LAKE , OR TIDEWATER . ( COMPARE .... RIVERINE , LACUSTRINE , PALUSTRINE . )

RIVERINE . PERTAINING TO OR LIVING IN OR UNDER A RIVER OR STREAM .

( CİMPARE.....RIPARIAN , LACUS TRINE , PALUSTRINE . I

ROCK FLOUR . FINE SILT FOUND IN SUSPENSION IN GLACIER -FIED STREAMS ,

CONSISTING OF UNWEATHERED FELDSPAR AND OTHER UNDECOMPOSED MINERALS

WHICH ARE PRODUCED FROM ROCK FRAGMENTS THAT HAVE BEEN CRUSHED

AGAINST EACH OTHER AND AGAINST THE BEDROCK BY THE GLACIER . SOIL

MINERALS THAT RESULT FROM CHEMICAL WEATHERING AND HUMUS ARE

CONSPICUOUSLY ABSENT IN ROCK FLOUR ( GILLULY ET AL . , 1959 ) .

.RUDERAL . WEEDY ; GROWING ON SPOIL OR REFUSE BANKS , OR ON POOR OR WASTE

LAND , WHERE NATURAL COVER HAS BEEN DISTURBED , AS BY MAN .

RUNOFF . MEASUREABLE DOWNHILL FLOW OF FRESH WATER FROM A WATERSHED ;

INCLUDES CHANNELIZED AND NON-CHANNELIZED FLOWS ( WHICH SEEI INCLUDING

SEEPAGES AND ADDITIONS FROM GROUND WATER .

SALINITY . THE TOTAL AMOUNT OF DISSOLVED SOLID MATERIAL ( IN GRAMS )

CONTAINED IN ONE KILOGRAM OF WATER . FOR THIS MEASUREMENT ALL

ORGANIC MATTER IS OXIDIZED , ALL CARBONATE CONVERTED TO OXIDE , AND

ALL BROMIDE AND IODIDE REPLACED BY CHLORIDE ( SVERDRUP ET AL . , 1942 ) ;

THE SALTINESS OF A BODY OF WATER .

SALMONID . A FISH OF THE FAMILY SALMONIDAE ; INCLUDES THE SALMONS ,

TROUTS , CHARS , AND WHITEFISHES .

SALT MARSH . A MARSH IN WHICH THE WATER IS SALTY OR BRACKISH , WITH

SALINITY GREATER THAN FRESH WATER BUT LESS THAN SEA WATER , AND

CONTAINING HALOPHYTIC VEGETATION .
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GLOSSARY OF TERMS ( CONTINUED )

SAPROPEL . THE FOUL -SMELLING , MUDDY REMAINS OF ANAEROBIC DECOMPOSITION ,

CONTAINING METHANE , AMMONIA , HYDROGEN SULFIDE , AND FATTY SUBSTANCES .

SAPROVORE . AN ORGANISM THAT GAINS ITS NOURISHMENT FROM CONSUMING DEAD

OR DECAYING ORGANIC MATTER . ( COMPARE ..... DETRITIVORE , CARNIVORE ,

ETC. )

SCAVENGER . AN ORGANISM WHICH OBTAINS FOOD FROM ALREADY DEAD ORGANISMS

AND DOES NOT KILL FOR FOOD . ( COMPARE ..... CARNIVORE , DETRITI VORE ,

ETC. )

SCLEROPHYLLOUS . CHARACTERIZED BY TOUGH , THICK LEAVES AND TWIGS , AS OF

EVERGREEN SHRUBS AND SOMETIMES TREES TYPICALLY FOUND IN DRY ( XERICI

CONDITIONS , SUCH AS CHAPARRAL ( HUCKLEBERRY OAK , CEONOTHUS SPP . ) .

SEA . SHORT-PERIOD , STEEP WAVES GENERATED BY LOCAL WINDS AND STORMS .

(COMPARE.....SWELL . )

ORGANISM THAT FEEDS ON PRIMARY CONSUMERS ( GRAZERS ) ;SECONDARY CONSUMER .

CARNIVORE .

SECONDARY MINERAL . A MINERAL FORMED AT OR NEAR THE SURFACE OF THE EARTH

DURING THE PROCESS OF WEATHERING . ( COMPARE . .... PRIMARY MINERAL . )

SECONDARY PRODUCTIVITY . ( 1 ) THE MEASURE OF RATE OF BIOMASS ACCRETION

PER UNIT AREA PER UNIT TIME BY CONSUMERS OF PLANT MATERIALS ( 1.E. ,

PRIMARY CONSUMERS ) . ( 2 ) THE MEASURE OF RATE OF BIOMASS ACCRETION BY

ALL CONSUMERS .

SECONDARY REGULATING FACTOR . A CONDITION , STATE , OR PROCESS THAT

CONTROLS OR REGULATES A PRIMARY REGULATING PROCESS ; A PHYSICAL ,

CHEMICAL , BIOLOGICAL , OR HUMAN FACTOR THAT AFFECTS A REGULATING

PROCESS IN AN ECOLOGICAL MODEL . SEE GLOSSARY OF SYMBOLS .

(COMPARE..... PRIMARY REGULATING PROCESS . )

SEDIMENT . ( 1 ) ANY MATERIAL CARRIED IN SUSPENSION BY WATER , WHICH WILL

ULTIMATELY SETTLE TO THE BOTTOM . 121 SOME WATER- BORNE MATTER

DEPOSITED OR ACCUMULATED IN BEDS ( NOTE : INCLUDES MATERIAL THAT MAY

HAVE BEEN IN A DISSOLVED LOAD BUT PRECIPITATED ) ( HUNT AND GROVES ,

19651. SEDIMENT ORIGINS INCLUDE WEATHERED CONSOLIDATED MATERIAL , AS

WELL AS BIOLOGICAL DETRITUS AND MAN -MADE WASTES .

( SEE .....SERE ;SERAL STAGE . ONE TRANSITORY COMMUNITY IN A SERE .

COMPARE ..... CLIMAX COMMUNITY . )

SERE . THE ENTIRE SERIES OR SEQUENCE OF COMMUNITIES SUCCESSIVELY

OCCUPYING AN AREA . ( SEE ..... SUCCESSION . )

SERVICES . THE NON-BASIC COMPONENT OF A HUMAN COMMUNITY SOCIOECONOMIC

BASĖ THAT INCLUDES ALL THOSE ACTIVITIES WHICH SERVE THE LOCAL

POPULATION OR SUPPORT LOCAL BASIC INDUSTRIES , AND WHICH RECIRCULATE

INCOME DERIVED FROM THE BASIC INDUSTRY WITHIN THE COMMUNITY ;

NON -BASIC HUMAN ACTIVITY .

SESTON . THE COMPLEX OF DECOMPOSING PLANT MATERIAL AND DECOMPOSERS

(BACTERIA , : FUNGI , AND PROTOZOANSI IN AQUATIC ENVIRONMENTS , BEING A

MAJOR PART OF THE DIET OF FILTER - FEEDING ORGANISMS .

SHORE PROCESS CORRIDOR . THE DYNAMIC SHORE ZONE STRADDLING THE EXTREME

SURGE -LIMITS OF THE OCEAN , ESTUARY , OR RIVER , AND INCLUDING THOSE

AQUATIC AND TERRESTRIAL OUTER FRINGES ON EACH SIDE THAT CAN AFFECT,

OR ARE AFFECTED BY , THE PREVAILING GEO-HYDRAULIC SYSTEM OF THE SHORE

( BAUER , 1974 A ) . SEE FIG . 2-27 IN MODEL ( VOL . 1 ) .
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GLOSSARY OF TERMS ( CONTINUED )

SHORELINE . THE LINE OF CONTACT BETWEEN WATER AND LAND BASCOM , 1964 ) .

THIS TERM IS IMPRECISE AND IS USED IN A VARIETY OF WAYS . THE LINE

OF CONTACT VARIES WITH TIDES OR WATER LEVELS . THE ARBITRARY LINES

CHOSEN ON MAPS AND CHARTS VARY , DEPENDING ON USAGE AND RATIONALE

BE4IND WATER LEVEL CONSIDERATION . ( COMPARE ..... COAST , SHORE PROCESS

CORRIDOR . )

SIGNIFICANT WAVE HEIGHT . THE AVERAGE HEIGHT OF THE 1/3 HIGHEST WAVES OF

A GIVEN WAVE GROUP ( HUNT AND GROVES , 1965 ) .

SIGNIFICANT WAVE PERIOD . AN ARBITRARY PERIOD GENERALLY TAKEN AS THE

PERIOD OF THE 113 HIGHEST WAVES WITHIN A GROUP ( HUNT AND GROVES ,

1965 ) .

0SINK , KITCHEN . THE ULTIMATE ITEM IN AN INCLUSIVE LIST . TERM USED TO

INDICATE THAT A THOROUGH AND USUALLY UNS ELECTIVE JOR HAS AEEN DONE .

SOCIOECONOMIC .

ECONOMIC .

PERTAINING TO HUMAN ACTIVITIES , BOTH SOCIAL /CULTURAL AND

SOIL . ( 1 ) A NATURAL , THREE-DIMENSIONAL BODY ON THE SURFACE OF THE EARTH

THAT SUPPORTS PLANTS . AND THAT HAS PROPERTIES RESULTING FROM THE

INTEGRATED EFFECT OF CLIMATE AND LIVING MATTER ACTING ON EARTH

PARENT MATERIAL , AS CONDITIONED BY RELIEF OVER PERINDS OF TIME

( U.S.D.A. , 1975A ) . 121 MATERIAL THAT HAS WEATHERED IN THE PLACE

WHERE IT IS NOW FOUND AND IS MIXED WITH ORGANIC MATTER NEAR THE

SURFACE ( GILLULY ET AL . , 1959 ) .

SOIL HORIZON . A LAYER OF SOIL , APPROXIMATELY PARALLEL TO THE SURFACE ,

THAT HAS DISTINCT CHARACTERISTICS ORODUCED BY SOIL -FORMING PROCESSES

( U.S.D.A. , 1975A ) . MAJOR SOIL HORIZONS ARE IDENTIFIED AND DESCRIBED

IN SECTION 2.2.5 OF MODEL ( VOL . 1 ) .

0

SPRING TIDE . THE DAILY TIDAL CYCLE OF GREATEST VERTICAL RANGE .

( COMPARE ..... NEAP TIDE . )

STABILIZED DUNE . A DUNE PROTECTED BY VEGETATION FROM FURTHER MOVEMENT

OR MODIFICATION BY WIND OR STORMS . ( COMPARE ....DUNE , PRIMARY

DUNE . )

STANDING CROP . AMOUNT OF LIVING TISSUE EXISTING AT ANY GIVEN TIME .

STEELHEAD . A RAINBOW TROUT , SALMO GAIRDNERI THAT MIGRATES TO THE SEA,

AT WHICH TIME IT TAKES ON A SILVERY ASPECT .

STREAM SECTOR . A LENGTH OR REACH OF RIVERINE SHORE THAT EXHIBITS AN

INTEGRATED GEO -HYDRAULIC PROCESS SYSTEM CONTAINING A MATERIAL

SOURCE, A TRANSPORT WAY , AND AN ACCRETION TERMINUS ( BAUER , 1975 ) .

STREAMWAY SECTOR . THAT LOWER PORTION OF A LOW GRADIENT STREAM WHERE

THERE IS A TIDAL REVERSAL OF PLOW AND SALT WATER INTRUSION ( BAUER ,

1975 ) . SEE FIG . 2-23 AND SECTION 2.6.1 IN MODEL ( VOL . 1 ) .

ICOMPARE ..... MARINEWAY SECTOR , OPEN -WATER SECTOR . I

SUBMERSIBLE . BETWEEN MEAN LOW WATER AND MEAN HIGH WATER ; INTERTIDAL .

SUBSTRATE . ( 1 ) THE SURFACE ON WHICH A PLANT OR ANIMAL GROWS OR IS

ATTACHED . 121 THE VOLUME , SURFACES , AND MATERIALS THAT PROVIDE

LIVING SPACE , PHYSICAL SUPPORT , AND NOURISHMENT FOR ORGANISMS .

SUCCESSION . THE REPLACEMENT OF ONE KIND OF COMMUNITY BY ANOTHER KIND ;

THE PROGRESSIVE CHANGES IN VEGETATION AND ANIMAL LIFE WHICH OCCUR IN

ONE PLACE OVER TIME , CULMINATING IN THE CLIMAX COMMUNITY FOR THAT

LOCATION . (SEE.....SERE . )
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GLOSSARY OF TERMS ( CONTINUED )

SURF ZONE . A REGION ALONG AN UNPROTECTED OCEAN BEACH EXTENDING FROM THE

SHORELINE TO THE OUTER LINE OR BREAKERS , OR EXTENDING ALONG THE

BOTTOM TO BREAKER DEPTH ; THE EXTENT VARIES WITH THE STAGE OF THE

TIDE , THE CHARACTER OF THE INCOMING WAVES , AND THE SLOPE OF THE

BOTTOM .

SURFACE RUNOFF . RUNOFF OF WATER OVER THE LAND SURFACE TO STREAMS AND

RIVERS WITHOUT FORMING , OR FLOWING IN , DEFINABLE CHANNELS ; A TYPE OF

NON-CHANNELIZED FLOW , ALSO CALLED SURFACE FLOW .

( COMPARE ..... NON -CHANNELIZED FLOW , CHANNELIZED FLOW , RUNOFF . )

SURGE PLAIN . THAT LAND WHICH IS OVERRUN ( FLOODEDI BY TIDAL REVERSAL

UNDER BANK FULL RIVER AND HIGHER HIGH TIDE CONDITIONS ; THE UPPERMOST

AREA OF LAND / WATER INTERACTION BORDERING THE STREAMWAY SECTOR OF AN

ESTUARY , CONTAINING MOSTLY FRESHWATER ORGANISMS ( BAUER , 1975 ) .

SUSPENDED LOAD . THE AMOUNT OF SEDIMENT PER UNIT VOLUME OF WATER BEING

TRANSPORTED IN SUSPENSION IN A RIVER , STREAM, LAKE , ESTUARY , OR

OCEAN . ( COMPARE . ....DISSOLVED LOAD , BED LOAD . )

.SWAMP . A WETLAND CHARACTERIZED BY PREDOMINANTLY WOODY VEGETATION .

( COMPARE.....MARSH . )

SWELL . LONG-PERIOD WAVES GENERATED BY OCEANIC STORMS UP TO THOUSANDS OF

MILES AWAY . (COMPARE . ....SEA . )

THALWEG . THE MAIN CHANNEL OF A RIVER OR STREAM .

THREATENED . LIKELY TO BECOME ENDANGERED WITHIN THE FORESEEABLE FUTURE

THROUGH ALL OR A SIGNIFICANT PORTION OF A SPECIES RANGE ; A

CLASSIFICATION CATEGORY OF THE ENDANGERED SPECIES ACT OF 1973 .

(COMPARE.....ENDANGERED . )

TIDAL PRISM . THE TOTAL AMOUNT OF WATER THAT FLOWS INTO OR OUT OF AN

ESTUARY , BAY , OR HARBOR WITH THE MOVEMENT OF THE TIDE . THIS VOLUME

IS . A FUNCTION OF THE TIDAL RANGE AND THE SURFACE AREA OF THE

ESTUARY , BAY , OR HARBOR INTEGRATED OVER THE RANGE OF THE TIDE .

TIDAL SIGNATURE . TIME -HEIGHT HISTORY OF THE SEA LEVEL PORTRAYED

GRAPHICALLY , WITH EFFECTS OF WAVES AND SWELL FILTERED OUT .

TIDE . THE PERIODIC RISE AND FALL OF SEA LEVEL PRODUCED BY GRAVITATIONAL

FORCES OF THE MOON AND SUN ACTING UP ON THE ROTATING EARTH . SEE FIG .

2-25 IN MODEL ( VOL . 1 ) FOR TIDE LEVEL TERMINOLOGY .

( COMPARE ..... SPRING TIDE , NEAP TIDE , TIDAL PRISM , TIDAL SIGNATURE . )

TOMB OLO . AN AREA OF UNCONSOLIDATED MATERIAL , DEPOSITED BY WAVE ACTION

OR CURRENTS , THAT CONNECTS A ROCK OR ISLAND, ETC.G TO THE MAINLAND

OR TO ANOTHER ISLAND ( HUNT AND GROVES, : 1965 ) .

TOPOGRAPHY . THE PHYSICAL FEATURES OF THE SURFACE OF A REGION .

( COMPARE.....BATHYMETRY. I

TRANSPIRATION . THE PLANT PROCESS OF GIVING OFF WATER VAPOR ( AND WASTE

PRODUCTSI THROUGH THE STOMATA OF: LEAF TISSUE .

( COMPARE .....EVAPOTRANSPIRATION . )

TRIBUTARY . A STREAM OR RIVER FLOWING INTO A LARGER STREAM OR RIVER

( MORRIS , 1976 ) . ( COMPARE . .... DISTRIBUTARY . I

TROPHIC LEVEL . A STRATUM IN THE HIERARCHY OF PRODUCERS ( FIRST TROPHIC

LEVEL AND CONVERTERS , AS MODELED IN A PYRAMID OF RELATIVE BIOMASS

OR ENERGY ; HERBIVOROUS CONSUMERS ( GRAZERSI ARE AT THE SECOND -TROPHIC

LEVEL ; CARNIVOROUS CONSUMERS MAY BE AT THE THIRD OR A HIGHER TROPHIC

LEVEL .
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GLOSSARY OF TERMS (CONTINUED )

TSUNAMI . A SEISMIC SEA WAVE OF HIGH VELOCITY AND LONG PERIOD , GENERATED

AT SEA BY LARGE SHOCK OR IMPULSE , SUCH AS AN UNDERSEA EARTHQUAKE :

ALSO CALLED TIDAL WAVE , ALTHOUGH IT HAS NOTHING TO DO WITH TIDES ,

TURBIDITY . THE STATE OR CONDITION OF HAVING THE TRANSPARENCE IR

TRANSLUCENCE DISTURBED , AS WHEN SEDIMENT IN WATER IS STIRRED UP , OR

WHEN DUST , HAZE , CLOUDS , ETC. , APPEAR IN THE ATMOSPHERE BECAUSE OF

WIND OR VERTICAL CURRENTS ( HUNT AND GROVES , 1965 ) .

ULTRAPLANKTON . PLANKTON ORGANISMS BELOW ABOUT 5 MICRONS . 10.005 MM )

WHICH ARE NOT RETAINED BY FINE -MESHED PLANKTON NETS OR OBTAINED BY

NORMAL CENTRIFUGATION OF WATER SAMPLES ( SVERDRUP ET AL . , 1942 ) .

THEY CAN BE COLLECTED BY SPECIAL ULTRA-CENTRIFUGATION PROCEDURES .

( COMPARE ..... NANNOPLANKTON , MICROPLANKTON , MACROPLANKTON . )

UPPER SUBTIDAL ZONE . THE SUBTIDAL AREA OF THE NEARSHORE BOTTOM WHICH IS

BETWEEN THE LOWEST MEASURED TIDE AND THE BREAKER DEPTH .

UPTAKE. THE COMBINATION OF PROCESSES IN WHICH VARIOUS SUBSTANCES SUCH

AS WATER , NUTRIENT IONS , AND DISSOLVED GASES ARE REMOVED FROM LIQUID

SUBSTANCES SUCH AS SEA WATER AND SOIL MOISTURE , AND ARE INCORPORATED

INTO ORGANISMS . ( COMPARE.....FIXATION . )

UPWELLING . THE RISING OF WATER TOWARD THE SURFACE FROM SUBSURFACE

LAYERS OF A BODY OF WATER ; MOST PROMINENT WHERE PERSISTENT WIND

BLOWS PARALLEL TO A COASTLINE SO THAT THE RESULTANT WIND-DRIVEN

CURRENT SETS AWAY FROM THE COAST . IT CONSTITUTES A DISTINCT

CLIMATOGENETIC INFLUENCE BY BRINGING COLDER WATER TO THE SURFACE

WHICH IS RICHER IN PLANT NUTRIENTS , SO THAT REGIONS OF UPWELLING ARE

GENERALLY ALSO AREAS OF RICH FISHERIES ( HUNT AND GROVES , 1965 ) .

WATER COLUMN . THE SPACE BETWEEN THE SURFACE AND BOTTOM OF A BODY OF

WATER , ESPECIALLY A VOLUME HAVING A LIMITED HORIZONTAL EXTENT AROUND

AND INCLUDING A SAMPLING STATION OR STUDY AREA .

WATER TABLE . THE UPPER SURFACE OR EXPRESSION OF THE LEVEL OF GROUND

WATER IN PERMEABLE ROCK OR SOIL .

WATERSHED UNIT . GROUP OF WATERSHEDS HAVING ROUGH SIMILARITIES WITH

RESPECT TO LATITUDE , CLIMATE , GEOLOGIC STRUCTURE , HYDROLOGY , AND

EXTENT OF PENETRATION INLAND FROM THE COAST .

WAVE FRONT . AN EXPRESSION WHICH IS APPLIED TO A PROGRESSIVE WAVE IN

SPACE AT ANY GIVEN INSTANT , AND IS THE LINE OR SURFACE OVER WHICH

THE PHASE IS EVERYWHERE THE SAME AT THE GIVEN INSTANT . ALL POINTS

LYING ON THE CREST OF A SURFACE WATER WAVE ARE IN THE SAME PHASE AND

MAY DEFINE A WAVE FRONT ( HUNT AND GROVES , 1965 ) .

WAVE HEIGHT . THE VERTICAL DISTANCE BETWEEN A WAVE CREST AND THE

FOLLOWING WAVE TROUGH . ( DIFFERENT THAN THE WAVE AMOLITUDE , WHICH IS

THE VERTICAL MEASURE BETWEEN THE WAVE CREST AND STILL WATER LEVEL ) .

WAVE LENGTH . THE HORIZONTAL DISTANCE BETWEEN SUCCESSIVE OCEAN WAVE

CRESTS OR THE DISTANCE TRAVELED BY A WAVE DURING THE TIME INTERVAL

OF ONE COMPLETE CYCLE . IT IS EQUAL TO THE VELOCITY DIVIDED BY THE

FREQUENCY ( HUNT AND GROVES , 1965 ) .

WAVE PERIOD . THE TIME ELAPSED BETWEEN THE PASSAGE OF A GIVEN PHASE ON

ONE WAVE AND THE ARRIVAL OF THE SAME PHASE ON THE NEXT SUCCEEDING

WAVE , AS OBSERVED FROM A FIXED LOCATION ( HUNT AND GROVES , 1965 ) .

WAVE STEEPNESS . THE RATIO OF WAVE HEIGHT TO WAVE LENGTH ( HUNT AND
GROVES , 1965 ) .

WEATHER . THE STATE OF THE ATMOSPHERE AT A GIVEN TIME AND PLACE ,

DESCRIBED BY SPECIFICATION OF VARIABLES SUCH AS TEMPERATURE ,

MOISTURE , WIND , VELOCITY , AND PRESSURE ( MORRIS , 1976 ) .
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GLOSSARY OF TERMS ( CONTINUED )

WEATHERING . ANY OF THE CHEMICAL OR MECHANICAL PROCESSES BY WHICH ROCKS

EXPOSED TO THE WEATHER ARE BROKEN DOWN INTO SMALLER PARTICLES OR

COMPONENT MATERIALS ( MORRIS , 1976 ) . (COMPARE.....EROSION . )

WETLAND . ( 1 ) LAND WHERE AN EXCESS OF WATER IS THE DOMINANT FACTOR

DETERMINING THE NATURE OF SOIL DEVELOPMENT AND THE TYPES OF PLANT

AND ANIMAL COMMUNITIES LIVING AT THE SOIL SURFACE ( COWARDIN ET AL . ,

1977 ) . 121 LAND WHERE THE WATER TABLE IS AT , NEAR , OR ABOVE THE

LAND SURFACE LONG ENOUGH TO PROMOTE THE FORMATION OF HYDRIC SOILS OR

TO SUPPORT THE GROWTH OF HYDROPHYTES ( COWARDIN ET AL . , 1977 ) .

WRACK . A TANGLED MASS . OF SEAWEED OR OTHER MARINE VEGETATION CAST ASHORE

OR FLOATING .

XERIC . DRY ; PERTAINING TO AN ARID CONDITION , AS IN A XEPIC HABITAT SUCH

AS A DESERT . ( COMPARE ..... HYDRIC , MESIC . )

ZONE . ( 1 ) AN AREA CHARACTERIZED BY DISTINCT PHYSICAL CONDITIONS AND

DOPULATED BY COMMUNITIES OF CERTAIN KINDS OF ORGANISMS ( MORRIS ,

1976 ) . 121 A DISTINCT ASSEMBLAGE OF ORGANISMS , ENVIRONMENTAL

CONDITIONS , AND ECOLOGICAL PROCESSES COMPOSED OF RELATED HABITATS

( OFTEN BY SUCCESSION ) .

ZONE OF COMPATIBILITY . THE MIDDLE SECTOR BETWEEN ENVIRONMENTAL EXTREMES

FOR A GIVEN FACTOR AND A GIVEN ORGANISM .

ZOOPLANKTON . AQUATIC ANIMALS OR PROTISTS WHICH CANNOT ACTIVELY SWIM

AGAINST THE CURRENT AND WHICH CANNOT MAKE THEIR OWN FOOD BY

PHOTOSYNTHESIS ; INCLUDES MANY LARVAL FORMS OF OTHERWISE

NON-PLANKTONIC ORGANISMS . ( COMPARE.....PHYTOPLANKTON ;

SEE.....PLANKTON . I
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LIST OF MEASUREMENT ABBREVIATIONS AND SYMBOLS

The following symbols and abbreviations appear in the Ecological Characterization documents for

measurements , units , or regulating factors . Short forms for many of these items ( e.g. ft for

feet , m for meter ) are symbols, not abbreviations, and are not followed by a period . Exponents

( 2 and 3 ) are frequently used with linear measurement units to indicate areas and volumes ,

e.g. in2 = square inch or sa in , m3 = cubic meter .

A. MEASUREMENT UNITS AND SYMBOLS : B. SECONDARY REGULATING FACTORS IN MODELS :

a acre (area ) ACC access

a ft acre foot ( volume ) A/ D area to depth ratio

atm atmosphere ( pressure ) BATH bathymetry

b bar ( pressure ) CAPIL capillary action

BOD biological oxygen demand CHCAP channel capacity

С Celsius ( temperature ) CLIM climate

cubic centimeter ( volume ) COND condensation

centimeter ( length ) CUR current velocity

dbh diameter at breast height ( length ) DIKE diking

DO dissolved oxygen DIS discharge

F Farenheit ( temperature ) DREDG dredging

f fathom ( length ) DRIFT littoral drift

ft foot ( length ) EFTR effluent treatment

g gram (weight ) EROD erodability ( chemical and

gallon ( volume ) structural make- up of rock )

ha hectare ( area ) FWIN fresh water in

hr hour ( time ) GEO geology

hz hertz ( periodicity ) GMAN game management

in inch ( length )
GRAD gradient

JTU Jackson turbidity unit HEAD hydraulic head

k Kelvin ( temperature ) INSOL insolation

kg kilogram ( length ) MIX mixing

kilometer ( length ) NUTS nutrients

knot ( velocity )
PERM permeability

kph kilometer per hour ( velocity ) PERT perturbations ( fire , vegeta

1 liter ( volume ) tion removal , etc. )

ib pound (weight)
PHOT photosynthesis

ly langley ( energy ) POROS porosity of soil or rock

M mole ( concentration )
PRECIP precipitation

meter ( length )
PROD

net productivity

mb millibar ( pressure ) REG regulation

mbf million board feet ( timber volume ) runoff

mgd million gallons per day ( flow ) SAL salinity

mi statute mile ( length ) SEN annual senescence

min minute ( time ) SIZE particle size and density

ml milliliter ( volume ) SOC socioeconomic decision

millimeter ( length ) STR man made structures

mph mile per hour ( velocity ) SUCC natural succession

nautical mile ( length )
T temperature

ounce ( volume or weight )
Ta air temperature

ppm parts per million ( concentration TIDE tides (energy , cycle , etc. )

pt pint ( volume )
TOPO topography

at quart ( volume ) TOX toxins ( man made pollutants )

second ( time )
TURB turbulence

t ton , long , short , or metric (weight ) TW water temperature

T
temperature VEG vegetation

air temperature VEGAN vegetative anchoring

TW water temperature WIND wind ( speed , direction )

yd yard ( length ) WAVE wave ( energy , direction )

% percent ( parts per hundred ) ? not well known

0/00 permille ( parts per thousand )

micro- ( fraction = 10-6 )(

milli- ( fraction = 10-3 )

centi- ( fraction = 10-3

deci- ( fraction = 10- ? )

3

=

=

m

3

RO

=

5

mm

=

nm

OZ
S

sec

3
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3 =

=

a

H
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=
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ENGLISH -METRIC MEASUREMENT UNIT CONVERSIONS

Many , perhaps most , of the measurements used in this series of volumes of the Ecological Char

acterization are approximations or typical values . For example the depth at the edge of the

Continental Shelf in the Pacific Northwest is variously given as 100 fathoms , 200 meters , or

600 feet . Obviously 600 feet is exactly 182.88 meters but , since 100 fathoms ( 600 feet ) is an

approximation of the shelf depth , the nearest round metric number will be an equally good

approximation . Therefore 200 meters is equivalent to 600 feet or 100 fathoms in this instance .

Similarly , a 300 foot Douglas fir tree is 90 meters tall , not 91.44 meters tall !

We have tried to make all conversions consistent with the observed or implied accuracy of the

original data . Some conversions are carried to several significant figures . Mt. Olympus , for

example , is 7,965 feet high ; the metric equivalent is 2,427.7 meters , but the heights of peaks

in the Olympic and Cascade mountain ranges are only given to the nearest foot on the U.S.G.S.

maps . This degree of precision is indicated by the first metric conversion using only one

decimal place . Greater precision in the measurement of elevations in this region is not war

ranted for most purposes nor is greater precision in the conversion justified due to the degree

of accuracy of the U.S.G.S. measurement .

The units (metric or English ) used by the author in the source of the data are reported first in

the text , figures , and tables throughout the Ecological Characterization volumes , followed by

the equivalent in parentheses . Both units are given . The result is often a mixture of primary

( non - parenthetical ) units in a discussion or table , but the reader is thus aware of which units

are the original data and which are the conversions .

The following are some basic conversions used in this report .

LENGTH

1 cm ( centimeter )

0.3048 m (meter )

0.3937 in ( inch )

12 in
3

39.37 in

72 in

1 ft ( foot)

3.28 ft

6 ft

0.547 f ( fathom)

11 f1.83 m

1 km ( kilometer )

1.609 km

1.852 km

3,280 ft

5,280 ft

6,076 ft

3

0.621 mi (mile )

1 mi

1 nm ( nautical mile)

AREA

2

1 cm

W

2

6.45 cm

2

930 cm

4 2

10 cm

2

4047 m

4 2

10

2

2

0.093 m

2

1 m

2

0.155 in

2

1 in

2

1 ft

10.76 ft ?2

1a ( acre)

2.47 a

=

3

0.405 ha ( hectare ) 0
1

1.196 yd ?

4,840 ya ?

11,960 yd?

0.386 mi
2

2
1 ha

=

1 km ? 100 ha

2

2.59 km

247 a

540 a

=

259 ha 1 1 mi2

MASS

19 (gram) 3 0.035 oz (ounce )

28.39 1 oz

0.454 kg ( kilogram)
3

1 kg

1 lb ( pound )

2.2 lb

1 t ( short ton )

=

0.907 t ( metric tonne )

1 t

1.016 t

0.905 t ( long ton )

0.984 t1.102 t

1.12 t 1 t
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ENGLISH -METRIC CONVERSIONS ( CONTINUED )

TEMPERATURE

oºk (Kelvin) I
l

=

255.4°K

273.2K

293.2°

310.2°K

323.2°K

373.2°K

-273.2°c ( Celsius )

-17.78°C

oºc

20°c

37°C

50°c

100°C

°C = 0.55 ( °F - 32 )

-459.7°F ( Farenheit )

0 ° F

32°F

68°F

98.6°F

122°F

212°F

3

=

3 =

°F = 1.8 (°C ) + 32

VOLUME

3

1 cm ( or cc )
=

0.0338 oz ( ounce )1 ml (milliliter )

29.6 ml

0.946 1 ( liter )

1 oz

1 qt ( quart )

3

0.001 m 11
=

1.057 at 0.264 gal (gallon )

3.79 1
3

4 at

3 1 ft3 30.0283 m3

0.765 m3 B

765 1 3

3

1 m

1 gal

7.48 gal

202 gal

264 gal

324,851 gal

3

999.973 1

3

1 yd

1.308 yd3

1 a ft (acre foot)

4

8.1 x 10 a ft

6

3.42 x 10

1234 m3

1 km3 1093=
3 0.0237 mi )

3
42.2 km a ft 1 m ;3

ATMOSPHERIC PRESSURE

686 mm

29 in

29.54 in
=

3 3

27 in 914 mb (millibar )

28 in 711 mm 948 mb

737 mm 982 mb

750 mm 1000 mb 1 bar

29.92 in 760 mm 1013.2 mb 1 atm ( standard atmosphere)

31 in 787 mm 1050 mb

32 in 813 mm 1084 mb

32.8 ft 10.0 m ( sea water ) 1 atm

33.9 ft 10.3 m ( fresh water ) 1 atm 14.7 lb/ in ?

( in and mm both refer to the height of a mercury barometer and are , therefore , in -Hg

and mm -Hg respectively. Ft and m refer to the height of a water column . )

=

=

=

MC - 2



ENGLISH -METRIC CONVERSIONS ( CONTINUED )

VELOCITY

=

0.033 ft /min1 cm/min

0.51 cm/ sec

1 furlong / fortnight

0.011 mph ( milel hour )1 ft /min

1 cm/sec 1.97 ft/min 0.022 mph

0.28 m/ sec 1 kph ( kilometer/

hour )

55 ft /min 0.62 mph 0.54 kt ( knot ,

nm/hr )

0.48 m/sec 88 ft /min
=

0.87 kt

0.51 m/sec
3

1.6 kph

1.85 kph

3.6 kph

101 ft /min

1 mph

1.15 mph

2.24 mph

1 kt

1 m/sec I
l 1.94 kt

FLOW

m3/sec = 1 gpm (gallons per minute )

15.85 gpm

0.063 l /sec

1.0 l /sec

28.32 l / sec

43.8 1 /sec

1000 l /sec

0.0022 ft /sec

3

0.0353 ft /sec

3
1.0 ft / sec

3
ft ? sec1.55 ft sec

3

35.314 ft /sec

=

0.000063 m / sec

0.001 m / secm3

0.0283 m / secm3

0.0438 m3/ secm²

1.0 m3/ sec

3
20.6 m®/ sec

450 gpm

=
=

= =

1 mgd (million gal per day )

15,850 gpm

325,851 gpm1 acre ft/min

DENSITY OF SPECIFIC SUBSTANCES ( From Lange , 1956 , except as noted )

3

Carbohydrates , ( cellulose ,

starch , sugar )

1.47-1.61 g /cc

3

92-100 lb / ft

Fats and oils 56-600.90-0.97

1.56Protein ( silk )

=

97.2

Tar 3

1.02 63.6

168-200Basalt 2.7-3.2

1.8-2.6Clay 112-162

Concrete

=

1.8-2.45

1.8-2.0Gravel

Granite

112-145

112-125

156-190

57.1 ( Sverdrup et al . , 1942 )

54-57 ( Sverdrup et al . , 1942 ))

Il

2.51-3.05

0.917

0.86-0.92

Ice , pure

Ice , sea

Limestone 2.46-2.84

=

31.4-1.5

1.40-1.56

153-177

87-94

87-103

118-128

=

1.90-2.05

2.2-2.5

Sand , coarse , dry

Sand , fine , dry

Sand , fine , moist

Sandstone

Soil , loamy , dry

Soil , loamy , pressed

Snow , loose

Water , fresh

Water , normal sea

137-156

100-118
= 1.6-1.9

=

=

2.0 125

0.125 7.8

1.00 62.3 1.042 1b/pt

1.0026 62.5 1.039

MC - 3



ENGLISH-METRIC CONVERSIONS ( CONTINUED )

MISCELLANEOUS UNITS DEFINED

LIGHT :
2

Langley ( LY ) 1 g cal/ cm = unit of irradiance energy

Foot candle = 1 lumen/ ft2

Lux = 1 lumen /m3
= unit of illumination ( visible spectrum only )

( Note : although not readily convertible because of brightness variations , ' 1 langley

per minute of sunlight x 6700 gives approximate illumination in foot candles

( E.P. Odum , 1971 ) . )

TURBIDITY :

Jackson Turbidity Unit ( JTU ) measure of turbidity referenced to amount of light

scattered by 1 milligram of silicon dioxide dissolved

in 1 liter of water , which is defined as 1 JTU .

CHEMICAL CONCENTRATIONS :

Mole (M ) = 1 gram atoms / liter ( g -at / 1 ) = concentration of 1 gram atomic weight of

element or compound per liter ; often

used in micro ( x- ) or milli (m- ) fractions .

Equivalent ( eg ) = the quantity of a chemical substance that could hypothetically

react with , or take the place of , one gram - atomic weight of

hydrogen ion . Thus , the equivalent weight of hydrogen is

1.008 grams , of oxygen is 8 grams , and of sodium chloride ( NaCl )
is 58.45 grams .

Part ( s ) per million ( ppm ) = part or parts ( individuals , units of mass or volume ) of

solute substance in million parts ( individuals , units of

mass or volume ) of total solute - solvent solution , as of

chemicals in air ( gas ) or water ( liquid ) or soil ( solid ) .

vg /m3 (microgram ( s ) per cubic meter ) = mass of solute ( in micrograms ) per unit(

( cubic meter ) volume of solution , as of chemicals

in air , etc.

( Note :

3
for sulfur dioxide in air , at N.T.P. (o °c and 1 bar) , 1 ppm 2860 pg/m2 ;

at 20°c , 1 ppm (502) = 2660 vg/m3 ( Ferry et al . , 1973 ) . )

S
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As the Nation's principal conservation agency, the Department of the Interior has respon

sibility for most of our nationally owned public lands and natural resources. This includes

fostering the wisest use of our land and water resources, protecting our fish and wildlife,

preserving theenvironmental and cultural values of our national parks and historical places,

and providing for the enjoyment of life through outdoor recreation . The Department as

sesses our energy and mineral resources and works to assure that their development is in

the best interests of all our people. The Department also has a major responsibility for

American Indian reservation communities and for people who live in island territories under

U.S. administration .
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