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TO THE CHAIRMAN AND MEMBERS OF THE COMMISSION:

We are pleased to submit to you this report on the

Coastal Wetlands of Oregon. This inventory is designed to
provide a coast-wide identification of the location, extent,
characteristics and management problems of our wetlands
resource.

Our staff compiled the report with extensive assistance
from Wildlife and Fish Commissions and individual faculty
members and graduate students from the University of Oregon
and Oregon State University.

The Commission should use this inventory, along with other
elements of the overall planning process, to evaluate ‘
policies pertaining to the wetlands resource. The Commission
also should use this information as a resource perspective
during the final preparation of the coastal zone management
plan. )

We hope the inventory will provide the Commission with a
broad understanding of ocur coastal wetlands resource, and

that it will assist in the implementation of an effective
system of management for these unique and valuable areas.

Sincerely, /Z;;ZV’L//
Executive Director
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PREFACE

The coastal wetlands of Oregon are a vital natural
resource. Muchof our sport and commercial harvest of fish and
shellfish is dependent on the food energy and shelter afforded
by wetland areas such as tidal flats, salt marshes and shallow
estuary waters. Additionally, the inland marshes, swamps and
bogs of the coastal zone produce many species of fish and
wildlife and lessen the damage of flood and drought periods
through the storage of ground and surface waters. ﬁetlands
are also among the most scenic landscapes characteristic of

the coastal zone.

This report identifies and describes the coastal
wetlands of Oregon and outlines the management problems and
opportunities these areas represent. The report has been
compiled to support the development of a coastal zone
management program by the Oregon Coastal Conservation and

Development Commission.

As is the case with all OCC&DC inventories issued
prior to the Fall of 1974, this publication is in draft form.
The reader is urged to forward any corrections, additions, or
comments he may have regarding this report to the OCC&DC

staff.
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WHAT ARE WETLANDS

Wetlands may be defined as those "areas on which
standing water, seasonal or permanent, has a depth of six feet
or less and where the wet soil retains sufficient moisture to

support aquatic or semi-aquatic plant life"

(Metzgar, 1968).

In the Oregon coastal zone, this definition includes a
variety of natural communities from the seaward edge of the
estuaries inland to the flooded upland valleys of the coast
range. Individual wetland types which occur in the coastal

zone include:

(1)

Estuary (2)
Wetlands (3)
' : (4)
Inland (5)
Wetlands (6)
of the (7)
Coastal (8)
Zone (9)

shallow estuarlne waters,
eelgrass beds;

tidelands;

coastal tidal marshes;

inland fresh marshes;
bogs and swamps;

lakes and reservoirs;
riparian vegetation; and
inter-dune wetlands, or
"dunes marshes”.

Definitions of each specific wetland type are included
in the DESCRIPTION section of this report.

Although estuary wetlands, particularly tidal marshes,
are more widespread and significant on astate-wide basis (and
therefore emphasized in this report), the importance of the
less-familiar types also is discussed.



McCaffery Slough - Yaquina Bay

OCC&DC CONCERN FOR COASTAL WETLANDS

The Oregon Coastal Conservation and Development
Commission (OCC&DC) was established by the State Legislature
in 1971 to develop a resource management program for the
coastal zone. To complete this charge, the Commission is
conducting three major work efforts:

(1) a policy development process, to identify
management policies and guidelines through
extensive involvement with citizens of the
coastal zone and the state, and represen-
tatives of a variety of groups and agencies
concerned with coastal resources;

N



(2) an inventory process, to identify the
natural characteristics and appropriate
uses of coastal resources; and

(3) an Zmplementation process, to develop
recommendations for carrying out
resource management policies approved
by OCC&DC and adopted by the Legislature.

The inventory task is being completed by OCC&DC staff,
the Commission's Advisory Committee, and a number of agencies
and individuals associated with OCC&DC. The implementation
process is the "action" phase of the policy development task
and as such is a responsibility of the OCC&DC itself.

OCC&DC's concern specifically for wetlands originated
in July, 1972, when the Commission identified 18 "Critical
Resources" to be included in the coastal zone management
program. Wetlands were identified as a high priority concern.

The Commission further expressed concern on April 13,
1973, by voting to "recommend to all state natural resource
agencies, county and city governments, and port commissions
to protect all salt marsh areas against irreversible acts
until the OCC&DC approves development standards for these
areas.”

The policies development process for wetland areas has
been underway since March 30, 1973. At that time participants
at .the 0CC&DC workshop in Florence suggested a number of
management policies for consideration by the Commission. On
July 13, 1973, the first of a series of workshops involving
resource management specialists was held to integrate tech-
nical viewpoints into the policy development process.

0CC&DC directed staff to gather inventory information

on coastal wetlands in December of 1972. This report is a
first response to tnat charge.

PURPOSE AND SCOPE

The purpose of this report is to support the develop-
ment of policies for the management of coastal wetlands by
OCC&DC. To achieve this objective, the report contains an
identification and description of wetlands in terms of:

(1) 1location and extent;
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(2) important physical and biological
characteristics;

(3) management problems and opportunities;
and

(4) criteria for developing a priority of
uses.

The report contains two sections. The MANAGEMENT
section relates directly to OCC&DC's legislative charge to
recommend appropriate uses for natural resources. The
DESCRIPTION section provides background information on the
wetlands resource which the Commission may use to explain why
specific resource policies were chosen and why they should be
adopted by the Legislature.

The function of OCC&DC is to provide a regional* and
coast-wide approach to resource management, meaning that the
overall interests of the people of Oregon, especially the
residents of the coastal zone, must be considered in estab-
lishing resource use guidelines to be applied in each local
area. A resource management program approved by OCC&DC and
adopted by the Legislature will be state policy for the
coastal zone. Detailed resource development plans of coastal
counties, cities and ports, and the decision process of
individual state natural resource agencies will be required
to conform to this program. For this reason inventory
activities described herein are regional rather than local in
scope, and are designed to provide a coast-wide understanding
of the wetlands resource. Information on property lines, tax
assessments and individual development proposals are not [/
identified for specific locations. Such tasks are a local
planning function and are to be completed by groups involved
in estuary, county and community plan development. In some
cases, however, information contained in this report may be
directly applicable to a local planning situation.

METHOD OF STUDY

As shown on the accompanying diagram, this report
consists of a description of existing wetland areas and an

*Regional planning is planning at an intermediate level, be-
tween the national level and the local level (4 cLoughlin, 1969).
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assessment of the management implications of various uses on
those areas. ’

Descriptions of the wetland types (except tidal
marshes), identification of resource values, uses and impacts,
and development of the management section of this report have
been completed by Glenn J. Akins, OCC&DC Chief Planner. This
effort entailed field work, library research, and contact
with others involved in wetlands management in Oregon and in
other states.

Existing maps and aerial photographs were used to.
identify the extent and general location of wetland areas in
the coastal zone. This initial survey was compared against
maps developed by the Oregon Wildlife Commission to identify
vegetation habitat types of value to wildlife. 1In the case
of significant differences between the two sources of infor-
mation, field interviews were conducted with district bioclo-
gists to resolve the issue.

Tidal marshes have been mapped and described by
Carol A. Jefferson of the Department of Botany and Plant
Pathology at Oregon State University. Eight distinct vegeta-
tion types within individual salt marshes have been delineated
using tidelands maps produced for Oregon estuaries by the
Division of State Lands at a scale of 1" = 1,000' (except for
the Coos Bay map, which is at a scale of 1" = 1,500'). Marsh
vegetation maps were produced in the field and are based on
three years of research in Oregon salt marshes by Ms. Jffersan.
After the maps were completed, a flight was made over several
estuaries resulting in some minor corrections to the original
maps.

A recommendations chapter has been developed as a part
of this report. Because these recommendations must be inte-
grated into the OCC&DC policy development process, and
because they must be evaluated against recommendations for
other coastal resources, they are not included herein for
public distribution. These recommendations are currently
being referred to OCC&DC for review and comment. A completed
recommendations chapter will be a part of the final wetlands
report, which will be printed for general circulation in the
Fall of 1974. Preliminary drafts of the recommendations are
available from OCC&DC staff.

The approach used in developing this report has been
determined by the resource planning process of OCC&DC, which
requires that each resource category (including wetlands) be
investigated in terms of (1) the characteristics and capac-
ities of the resource itself; and (2) demands on the resource
(and the resource area) from existing and potential users.
The latter task requires an understanding of the local and
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regional economy, development patterns, trends of ownership
and taxation, accessibility, health hazards, and many other
factors which influence planning for the use of land and other
resources. Although these factors will be considered to some
extent by OCC&DC prior to recommendlng completed resocurce use
guidelines to the Legislature, they are not discussed 1in this
report.

The approach used herein is that of investigating
wetlands as a natural community within which there are
significant interacting physicai and biological factors, all
of which must be considered in management program. This
approach further recognizes that| resource usesmay occur ina
manner that either sustains, impairs or destroys these
inherent functions and values.

There are some basic problems in using this approach,
in that:

has questioned whether coastal wetlands
are sufficiently distinguished from both
the shore and marﬁne/estuarine environ-
ments to be considered a separate natural
community; and

(1) at least one reseErch (Eltringham, 1972)

(2) the major modifications of wetland areas
in the Oregon coastal zone have come about
not because of the inherent character-
istics of these resources, but because of
location, the fact that wetlands are a
shoreland resourc

However, it is becoming increasingly recognized that
wetland areas are of substantial importance to man, and that
the inherent functions and values of these areas should be
used as criteria for management.

It is also recognized that the constraints of time,
funds, and staff experience precjude the detailed consider-
ation in this report of all factors relevant to coastal
wetlands management. Since this effort is a "first step” in
a coast-wide resource inventory, the focus is on the inherent
functions and values, the characteristics which make wetland

areas special and significant to man.

Other materials regarding wetlands which have been
developed by OCC&DC include:

(1) wetlands inventory sheets, on which
is recorded basic resocurce, land owner-
ship and use, and other information,

6



(2)

(3)

(4)

with numerical codes which will
facilitate storage within an infor-
mation system;

coast-wide resource inventory maps,
which indicate the location and extent
of coastal wetlands in relation to the
local and regional environment.

large-scale (1" = 1,000') estuary maps
which indicate the location and extent
of the eight tidal marsh types
described in this report; and

a slide program illustrating wetland
types, issues and concerns in the
Oregon coastal zone.



DESCRIPTION

MANAGEMENT

METHOD OF STUDY

Identification of Wetlands as Resource of
Critical Environmental Concern by OCC&DC

WETLANDS

LocaTioN AND EXTENT
(GENERAL AND SPECIFIC)

CHARACTERISTICS

VALUES AND UsEs

IMPACTS

ANALYSIS OF INDIVIDUAL
AREAS

MANAGEMENT NEEDS
AND GOALS

Ex1STING MANAGEMENT
EXPERIENCE
U.S. AND OREGON

IDENTIFICATION OF
MANAGEMENT ALTERNATIVES

RECOMMENDATIONS
PriorITY OF UsES
IDENTIFICATION OF AREAS
IMPLEMENTATION PROCEDURES

How much do we have, and where?

What do we have in our wetland
areas?

How do we benefit (directly or
indirectly) from our wetlands?

How do various uses affect our
wetlands resource?

What is the current and
expected status of our indi-
vidual wetland areas?

What are the major problems we
face in regard to our wetland
areas?

What approaches to wetlands

. management are being used by

other states, and by state

agencies and local jurisdictions

in Oregon?

What are the various ways
wetlands may be managed?

What should be done where and by
whom to provide proper long-term

management of our wetlands and
rescurce? (to be included in
final report)



PREVIOUS WORK

The following works (used in developing this report)
have been completed on a regional or coast-wide basis:

(1) the Oregon Statewide Figh and Wildlife Plan,
which is being completed by the State
Wildlife Commission, indicates conditions
affecting fish and wildlife resources
through 1980, and contains acreage estimates
for eight wetland and wetland-related habitat
vegetation types (compiled for the game
management districts in the coastal zone);

(2) the Inventory of Filled Lands for Oregon
estuaries which was completed in 1972 by
the Division of State Lands, identifies ,
the extent of estuaries and their watersheds,
acreages of tidelands, and the location,
extent and ownership of fills placed in the
estuaries;

(3) Carl L. Johannessen's "Shoreline and

' Vegetation Changes of the Estuaries",
pp. 100-151, in Samuel N. Dicken's Some
Recent Physical Changes of the Oregon
Coast, which created much interest in the
coastal wetlands of Oregon, compares
vegetational change and the historical
location of tide marsh margins in the
Coquille, Coos Bay, Umpqua, Alsea, Tillamook, .
and Nehalem estuaries, and described the
advance of marsh into the estuaries;

(4) Carol Jefferson's Some Aspects of Plant
Succession in Oregon Estuarine Salt
Marshes (unpublished, Oregon State
University Botany Department), describes
the pattern of marsh plant succession on
a coast-wide basis;

(5) Crists in Oregon Estuaries, compiled in
1970 by the Oregon Chapter of the American ‘
Fisheries Society (edited by William Q. Wick)
directs attention to threats to estuary
resources, and indicates management
approaches which may be integrated into
subsequent planning efforts;

(6) the Wetlands Inventory: Oregon (1954) of
the U.S. Department of the Interior, Fish
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and Wildlife Service, includes an
estimate of wetland types and acreages
for approximately one-third of the
coastal zone in 1954; and

(7) Descriptions and Information Sources for
Oregon's Estuaries, a 1373 report of the
Water Resources Research Institute of
Oregon State University, which provides
a data survey of physical and biological
characteristics of Oregon's estuary areas.

Studies of individual wetland areas (generally estuariesg
which have been used in this report include:

(1) an (unpublished) inventory of the Coos Bay
Estuary, completed by students and faculty
of the Oregon Institute of Marine Biology
at Charleston under the direction of
Dr. Paul Rudy in 1972;

(2) An Interdisciplinary Study of the Coos
Bay Estuary, completed by Student-
Originated Studies Program participants
at the Oregon Institute of Marine
Biology in 1971;

(3) Natural Resources, Ecological Aspects,
Uses and Guidelines for the Management
of Coos Bay, Oregon, completed by the
U.S. Department of the Interior in 1971;

(4) Fish and Wildlife of Yaquina Bay, Oregon,
a study conducted by the U.S. Fish and
Wildlife Service in 1968; and

(5) The Oregon Dunes NRA Resource Inventory,

completed by the staff of the Siuslaw
National Forest in 1972.

FUTURE WORK

There is a need for additional information to enable
proper management of wetland areas. Some of this information
may be developed by OCCs&DC prior to 1975. However, much
additional research by state agencies, universities, and
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individuals is necessary or desirable to provide information
specific to coastal Oregon regarding:

(1) levels and types of production and

nutrient cycling by different wetland
communities;

(2) the location of bogs and swamps of
scientific importance;

(3) wetland areas which provide habitat to
rare, unique and endangered species;

(4) the original pre-European settlement
extent of coastal wetlands;

(5) the potential for marsh expansion in
Oregon estuaries at current and
projected rates of sedimentation;

(6) the value of reclaiming wetlands which
have been diked or drained; and

(7) techniques of establishing wetland areas
through deposition of dredge spoils.
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WETLANDS IN THE COASTAL ENVIRONMENT

Wetlands are rarely permanent features of the landscape
even in man's limited time perspective. These areas represent
a particular stage in the geologic history of a region. 1In
effect, they are resources in transition from one form to
another. As the physical environment changes, wetland areas
may rapidly change in extent, either growing to cover
thousands or millions of acres, or drying and disappearing in
a few seasons.

The great wetland areas of North America, the potholes
and marshes of the midwest, and the coastal marshes and swamps
of the Atlantic and Gulf Coasts, are a result of post-glacial
climatic conditions. Approximately 20,000 years ago, the last
great advance of glacial ice spread across the Continent, and
resulted in a major lowering of the sea level, from 300 to
450 feet below the present level. As the glaciers melted, the
sea level increased once again, until maximum submergence was
reached about 6,000 years ago. After the glaciers had
retreated northward and the waters of the sea and the rivers
rose to fill the scoured lakebeds and river channels, vast
marsh and swamp areas began to form wherever the land and
water met. As the post-glacial climate warms, these wetland
areas gradually dry and become covered with upland vegetation.
But on the coasts, the tempering influence of the sea slows
this process, and storm tides continue to flood the lowlands,
increasing the persistence of wetland vegetation through time.

Geologic processes are also significant in forming the
features of the coastal environment. The East Coast of North
America is slowly submerging. As the great offshore barrier
islands erode during winter storms, the waters of the sea
continue to surge up the coastal rivers, sustaining the vast
areas of wetlands characteristic of our Atlantic states. The
Pacific Coast, however, is emerging, and as the steep slopes
erode during the constant and heavy rains of winter, sediment
is deposited intensively in the river mouths, now flooded by
the high post-glacial sea level, gradually decreasing the area
of. free contact with the sea. Thus, the great wetland
expanses of the Atlantic and Gulf Coasts are sustained by
limitless contact and exposure to the sea. The existence of
the Pacific Coast wetlands, on the other hand, depends on a
few, narrow openings to the sea along the steep and rugged
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coastline. Only on the margins of thé_"inland sea" of
San Francisco Bay have extensive wetland areas developed.

Sand lL.ake Estuary

Much of the existing information on wetlands management
is derived from the experience of Atlantic coastal states. 1In
evaluating this experience, it may be appropriate to consider
that the Pacific wetland areas are generally more limited in
extent, geographically isclated, and vulnerable to changes in
the physical environment.

There are approximately nine different types of wet-
lands, differentiated on the basis of vegetation, which will
be discussed in this report. These types, however, may be
included within two general categories based on the environ-
ment in which they occur. These two categories are:

(1) Pstwary Wetlands, those marshes,
tideflats and shallow waters occurring
in close proximity to the sea and

15



primarily (although not exclusively)
tidal and salt water in character;
and

(2) Inland Wetlands, those fresh water
marshes, swamps and bogs of the
coastal zone which occur inland from
tidal influence and the major sand
dune sheets.

Estuary Wetlands

FORMATION OF ESTUARY WETLANDS

Oregon's estuaries, the tidal mouths of the coastal
rivers, have resulted from a rising sea level and the

SR e R s

Marsh Area of Boone's Slough, Yaquina Bay
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consequent filling of the lower portions of the coastal
valleys by sediments. Extensive deposits of clay and silt are
transported into the estuary and mixed with sand. The daily
action of tides and seasonal changes in river flow constantly
rework these materials. Along the margins of the estuary where
these sediments are deposited, wetland vegetation may become
established.

Extensive sedimentation has occurred in the Coquille,
Coos, Umpqua, Siuslaw, Yaquina, Netarts, Tillamook and Nehalem
estuaries, with lesser amounts in the Alsea, Siletz, Salmon,
Nestucca, Sand Lake and Necanicum estuaries (Dicken, 1950).
Very limited estuary deposits (and therefore practically no
salt marshes) occur in the Rogue and Chetco estuaries. Gravel,
sand and silt carried in suspension (or as bed load) in the
coastal streams is deposited wherever the velocity of the
stream decreases. The clay particles among the sediments are
carried further seaward, finally being deposited when water
movement stops and mixture with salt occurs at slack tide.
The presence of vegetation on the margins of the estuary
substantially increases this deposition of clay (Johannessen,
1961). The area where this material may be deposited is
enlarged by the action of the tide damming the coastal streams,
which overflow their banks and spread across the adjacent
lowlands. The area in the estuary where this flooding takes
place is described by Wolf. Bauer as the "surgeplain". This
area is essentially the extension of the floodplain in the
delta area of the estuary. Bauer points out that this "fringe
environment” may be wetted as infrequently as once a month, or
as frequently as twice a day, and contains marshes, bogs, wet
meadows and swamps. )

The formation of wetland begins with the deposition of
material along the margins of the estuary, forming shallows.
These shallow water areas are basic wetland types in them-
selves, with independent functions and values, as well as
being essential components of the other wetland types. When
deposits build up above the low tide level, the tideflat
wetland type is established. When the tideflat becomes
sufficiently stabilized for rooted vegetation to become
established, the tidal marsh wetland type is formed. The
marsh itself is a dynamic community within which an orderly
replacement of plants takes place through time, and eventually,
the process would produce an upland meadow or Sitka spruce
woodland. In Oregon the older high marshes are diked, drained
or otherwise modified by man before this transition to an
upland community takes place.

17
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EXPANSION OF ESTUARY WETLANDS

Policies for resource management must take into
account the wetland-forming process of sedimentation, the
changes which take place on the tideflats, and the dynamic
nature of the marsh, in order to foresee and deal with possible
future conditions in the estuaries. Basically, tideflats
increase in elevation through continued deposition from
coastal rivers and often through the action of invertebrates
which bore in the mud and pump partially digested particles
upward in small mounds. After the mudflats become colonized
by pioneer plants* the vegetation entraps increasing amounts
of mud. The flat then increases with the sediment of each
tide flowing over it. This process has been compared to the
building of dunes planted with marram grass, where the sand is
caught by the plants as both rise in height (Eltringham, 1971).

YT BB e e T

River Delta in Tillamook Bay

Kilchis
*Pioneer organisms are species able to tolerate extremely ,
unfavorable conditions and therefore are the first to colonize
new environments (Knight, 1965).
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As this elevation process continues, the interior of the marsh
community is less frequently covered with salt water, allowing
plants not tolerant to high salinity levels to become estab-
lished. Thus a successful ploneer species may enable the
entire marsh community to develop rapidly in its wake as it
expands outward on the mudflats.

Little is known about the extent of estuary wetlands
prior to the settlement of the Oregon coast by Europeans. The
consequences of settlement and land use on the formation of
wetlands in Oregon estuaries has been studied by Carl L.
Johannessen of the University of Oregon. Johannessen
concludes that relatively little expansion of marsh occurred
in Oregon estuaries before 1850. Except for the broad marine
terrace areas, we can assume that these wetlands were
primarily small tideflats and "fringe marshes", located on the
extreme edges of the estuaries (similar to the present day
marshes of South Slough, Coos Bay or Netarts Bay), where
protection was afforded from the tidal scour characteristic
of the channel areas. Over the past 150 years, logging and
burning in the Coast Range (and some activities within the
estuary) have greatly accelerated the natural filling process.
The expansion of marsh into the estuary may take place as a
result of a slight increase in the elevation of the mudflats.
Thus, the extensive man-caused sedimentation of the past
century provided an enviromment for the rapid expansion of
tidal marsh. As stated by Johannessen (1961), "It is
definitely established that the (marsh) vegetation, once
started, can greatly accelerate the accretion process and
induce changes in the shoreline."* As shown on the map of
Nehalem Bay, this process of change is extensive in some areas.
It has been occurring since man first disturbed the coastal
watersheds, and it continues today.

Thus, the three major wetland types of the estuary
environment (shallow estuary waters, tideflats, and tidal
marshes) are closely interrelated, and are indeed only
different stages of the same process, the filling of a sea-
drowned river valley.

*The shoreline is defined by Johannessen as the margin of
the land that has dense enough vascular vegetation to be seen
in aerial photographs.
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Advance of Tidal Marsh between:
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1875 - 1939

1939 - 1961

NEHALEM

MARSH EXPANSION IN NEHALEM BAY
Coastal Wetlands Study
OREGON COASTAL CONSERVATION AND DEYELOPMENT COMMISSION

SOURCE: Cart L. Johaanessen, "Marshes Prograding in Qregon
Estuaries”, SCIENCE, 18 Decamber 1973, p. 1577,




TYPES OF ESTUARY WETLANDS

Individual wetland types are defined and described in
terms of their plant and animal communities, and an identifi-
cation is made of the location and extent of each in the
coastal zone. This information will provide a perspective
for evaluating these areas in terms of existing and prospective
uses. Acreages for each wetland type have been provided to
0CC&DC by the Oregon Wildlife Commission. The information
retrieval from the Statewide Fiech and Wildlife Plan is
included as an appendix to this report.

Estuary and Bay Wetland Type

Definition: The estuary and bay wetlands may be
defined as those water areas shallow enough to be diked and
filled (Shaw and Fredine, 1956). An arbitrary definition of
standing water six feet in depth or less is often used if a
measurable standard is required. The Eelgrass, Tidelands, and
Coastal Salt Marsh wetland types are included within the
Estuary and Bay acreages listed in the Statewide Fish and
Wildlife Plan.

Physical Characteristics: Current and salinity, the
primary factors affecting the estuary system, vary consid-
erably from one area to another. Considerable seasonal
differences occur in the stream flow entering estuaries from
the Coast Range. Large volumes of fresh water flood the
estuary in winter reducing salinity, while in summer these
flows drop significantly. Tides and winds push wedges of salt
water through the estuary and up the river, producing
considerable daily fluctuations. Other physical factors of
importance include the density of water masses, the shape of
the estuary basin, air temperature, and exposure to sunlight.

Biological Characteristics: The survival of the
plants and animals of the open estuary waters depends on
adjustment to changing levels of salinity, and on ability to
withstand tides and currents. For this reason, most estuary
organisms are (benthic) buried in the bottom mud or attached
in some way. Bottom species include a variety of worms and
other invertebrates (including crabs and shrimp), and a
variety of. fish. Bottom species in estuaries are considered
to be more abundant and valuable than those found either in
the ocean or in fresh water (Cronin and Mansueti, 1971).
There is a great variety of small to microscopic plants
{phytoplankton) and animals (zooplankton) floating in the
water (and thereby drifting with the tides and currents). The"
distribution of this plankton in the estuary 1is determined by
physical factors, especially salinity. Phytoplankton is often
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concentrated at the surface and in the fresher parts of the
estuary. In terms of more complex life forms, the estuary

contains many species of fish and serves as a feeding ground
for numerous waterfowl and wading birds. Oregon's estuaries

are used extensively for wintering and resting by the migratory

birds of the coastal portion of the Pacific Flyway.

Location and Extent: There are 17 major estuaries
located along the Oregon Coast with a total acreage of
approximately 132,500 acres, including the 90,000 acreas of the
Columbia River estuary (in Washington and Oregon). The estuary
and bay habitat type, as estimated by the Oregon Wildlife
Commission includes 81,248 acres of this total. Half of the
estuary and bay wetland type is located in Clatsop and _
Tillamook Counties, a quarter in coastal Douglas County, and
the remainder in Lincoln, western Lane, and Coos County. Curry
County contains only 440 acres, or less than 1% of the estuary
and bay wetland type.

Distribution of the Estuary and Bay Wetland Type

County Acreage g of Total
Clatsop 23,581 29.0
Tillamook 15,868 19.5
Lincoln 7,890 9.7

*Lane 8,915 - 11.0
*Douglas 17,754 21.9
Coos 6,800 8.4
Curry 400 0.5

81,248 100.0

*Coastal Portion

Coastal Tidelands Wetland Type

Definition: The land between the mean high water line
and the mean low water line; the area covered and uncovered by
the daily rise and fall of the tide.

Physical Characteristics: Tideflats consist of
sediments, primarily gravel, sand, silt and clay, washed into
the estuary by the coastal rivers and the sea. Mud flats
composed primarily of clay become compacted and less suitable
than mixed sediment flats for biological activity. The tide-
flats also contain a large amount of organic material,
primarily deteriorated particles of marsh plants and other
plant refuse from upland areas. Because of this organic load
and the action of bacteria in the mud, oxygen is depleted in
the tideflats at rates which vary with the mixture of sediments.
Tightly packed particles of clay allow for little penetration
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of gases, and therefore mud flats may become deficient of
oxygen. Adequate circulation in the estuaries provides for a
more desirable combination of sediments.

Mud flats, especially those with a low sand percentage,
are often thixotropice, or unstable when agitated. Marsh
vegetation consolidates this material and stabilizes it some-
what, but construction on tideflat and marsh fills are often
susceptible to the consequences of thixotropic instability in
times of earth movement (such as slides or tremors).

Biological Characteristics: Significant organisms in
the tideflat zone include eelgrass and other species of algae
which live in the water or on the thin film of water held by
the capillary attraction of the tideflat particles. The tide-
flats support an animal community primarily of burrowing
organisms, the most familiar being various species of clams.
Physical factors such as currents, salinity, water quality,
and temperature have a significant influence on tideflat
organisms. These are creatures of the estuary as a whole, not
just of the immediate tideflat environment. As a result,
tideflats generally support a relatively few species of which
there are a great number of individual organisms (Eltringham,
1971). However, when eelgrass becomes established on the
tideflats a much more favorable environment is created for a
number of organisms.

Location and Extent: Tidelands occur in all of Oregon's
17 estuaries, although this wetland type is limited in many
locations, such as the Chetco estuary which contains 12 acres
of tidelands. There are 44,600 acres of tidelands in the
coastal zone (including 25,000 acres in the Columbia River
estuary). Of this total, the Oregon Wildlife Commission
estimates 25,000 acres are important as habitat.

Distribution of the Coastal Tidelands Wetland Type

County Acreage ¢ of Total
Clatsop 6,286 24.9
Tillamook 6,791 26.9
Lincoln 3,286 13.1

*Lane 673 2.6
*Douglas 3,340 13.3
Coos 4,720 18.7
Curry 100 .4

25,196 100.0

*Coastal Portion
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Eelgrass Wetland Type

Definition: The eelgrass wetland type is composed of
those beds of eelgrass (Zostera maritima) which occur in
Oregon estuaries.

Physical Characteristics: Eelgrass occurs in the well-
flushed high salinity areas of the estuary where the bottom is
not affected by intense sedimentation or other natural or man-
caused disturbances. The density of the beds changes season-
ably as well as from one year to another (U.S. Department of
the Interior, 1971). Eelgrass is tolerant to long-term
submergence and is the dominant plant on the lower tidelands.
Inorganic and organic material collects in eelgrass and adds
to the buildup of tideflats. Thus eelgrass, in many cases,
represents the first stage in the transition of a tideflat to
a mature marsh community.

Biological Characteristics: Eelgrass provides an
environment for a great variety of organisms on the mud below,
within the plant mass, and in the surrounding waters. The most
familiar animals of the eelgrass community are the Dungeness
crab and several species of clams. These communities arxe
especially significant to the use of the estuary by migratory
birds and fishes. '

Location and Extent: Eelgrass occurs on the tideflats
of most of the Oregon estuaries. Smaller estuaries with
limited tidelands and intensive fresh water flows have little
or no eelgrass. The Oregon Wildlife Commission estimates
there are approximately 5,000 acres of eelgrass in the Oregon
coastal zone, with approximately 80% of this amount occurring
in the estuaries of Coos and Tillamook Counties.

Distribution of the Eelgrass Wetland Type

County Acreage $ of Total
Clatsop 80 1.6
Tillamook 2,400 . 47.8
Lincoln 436 8.7

*Lane 323 6.4
*Douglas 100 2.0
Coos 1,680 33.5

5,019 100.0

*Coastal Portion
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Tidal Marsh Wetland Type

Definition: The tidal marsh wetland type is composed
of those communities of vascular aquatic and semi-aquatic
vegetation rooted in poorly-drained, poorly aerated soil,
which may contain varying concentrations of salt, occurring
from lower high water (LHW) inland to the line of non-aquatic
vegetation.

This type may be further defined as those estuary lands
where the indigenous vegetation consists of:

(1) seaside arrow grass (Triglochin maritima)
(2) " Pacific silverweed (Potentilla pacifical
(3) western dock (Fumex occidentalis)
(4) bullrush (Scirpus validus)
(5) three-square rush (Scirpus americanus)
(6) (Scirpus maritimus) robustus
(7) brass buttons (Cotula coronopfolia)
(8) paintbrush orthocarpus (Orthocarpus
castillejoides)
(9) dodder (Cuscuta salinal
(10) salt grass (Distichlis spiecata)
(11) alkali grass (Puccinellia maritima)
(12) Jjaumea (Jaumea carnosa)
(13) milkwort (Glaux maritima)
(14) marsh clover (Trifolium willdenovii)
wormskjoldii
(15) glasswort marsh sapphire (Salicornia
virginica L.) ambigua, pacifica
(16) 1lileaopsis (Lileaopsis occidentalis)
{17) sand spurry (Spergularia macrothecal

24



(18) sand spurry (Spergulartia canadensis
var. occidentalis)

(19) sand spurry (Spergularia macrotheca)

(20) saltbush (Atriplex patula var. hastata)

(21) salt rush (Juncus leseurii)

(22) spike rush (Eleocharis parvula)

(23) spike rush (Eleocharis parishit)

(24) spike rush (Eleocharis macrustachya)

(25) sedge (Carex lyngbyet)

(26) tufted hair grass (Deschampsia caespitosal

(27) sego pondweed (Potomogeton pectinatus)

(28) eelqgrass (Zostera marina)

(29) seaside plantain (Plantago maritima)

(30) gum plant (Grindelia integrefolia D.C.)
stricta D.C. '

(31) creeping bent grass (Agrostis alba)

The tidal marsh also contains associated coastal fresh
marsh communities occurring inland of the salt marsh community.
This would include the surgeplain marshes, those wetlands
formed by the action of high tides damming both normal and
high flows from the coastal rivers. The vegetation of surge-
plain marshes generally includes cattails, bullrush and
sedges. The Beaver Creek marsh and most of the Columbia River
marshes are wetlands of this type.

Physical Characteristics: As has been stated previously,
the marsh community extends from bare silt and mud through
several successional stages in the low marsh (the area
inundated by the daily tides), and the high marsh (the area
inundated during peak tides and storm tides), to the line of
landward vegetation (in Oregon's estuaries, generally the
Alder and Sitka spruce line).

The marsh types differ according to the sediment in the
tideflats where they occur. Most Oregon estuaries contain
silty tideflats, with the exception of the Sand Lake, Coquille
and Siuslaw estuaries (Jefferson, 1973).

The change of Oregon's coastal shoreline by the expan-
sion of tidal marsh in the estuaries 1s termed progradation
meaning "an increase of land area at the expense of the
sea by deposition along a shoreline" (Bloom, 1969). Marsh
progradation 1is currently taking place in all Oregon estu-
aries where sedimentation 1is occurring (with the exception
of Alsea Bay). The opposing process, marsh retrograding,
is occurring in some lccations, often because of distur-
bance of flow patterns by man's activities.

The two major physiographic features of the tidal marsh
are the meanders of creeks and channels, and the "salt pans"
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or evaporation basins of salt water which do not drain after
being flooded at extreme high tides. These areas often have
different sediment, salinity and temperature characteristics
than surrounding areas in the marsh.

_ Biological Characteristics: Approximately 70 species
of plants have been identified as true salt marsh plants in
Oregon estuaries (Jefferson, 1973). There also are numerous
wetland plants which grow in the areas of fresh water
influence in the estuaries, both in the surgeplains and in the
floodplains. Each of these areas have a complement of animals,
from single-celled life forms to mammals, which depend on the
local wetland environment.

Besides the basic function of producing food energy
used in the estuary and marine ecosystem, the most important
biological characteristic of the tidal marsh is its signifi-
cance as a transition zone between different habitats. As the
estuary is the zone where land and sea meet, so the tidal
marsh is the actual location where that meeting takes place.

The low marsh, the area wetted twice daily by the high
tides, contains a plant and animal community which is estuarine
and at least moderately tolerant to salt and brackish water.
The high marsh community, while still tolerant to some
concentrations of salt in the soil solution, generally exhibits
more fresh water and upland characteristics. These two areas
are, however, inter-related, and each community may respond to
a natural or man-caused disturbance of the other type.

The lower marsh provides food and shelter to the
animal communities of the estuary waters. The great numbers
of algae (including eelgrass) in the area provide a basic
source of food energy. Diatoms (small to microscopic one-
celled plants enclosed with shells of silica) occur in great
numbers and are able to survive during low tide on, and just
under, the surface of mud in the marsh. Intensive siltation
in a marsh and mudflat area, however prevents photosynthesis*
in these plants and a resultant reduction in the basic food
energy available to the marine environment.

**Succession, the orderly and progressive replacement
of one natural community by another, is a basic phenomenon in
tidal marshes. The tidal marshes of the Oregon coastal zone
exhibit consecutive successional zones proceeding inland from
the mean lower high water (LHW) tide level. Each of these

*The transformation of solar energy into food energy in green
plants.

**This section prepared by Carol A. Jefferson.
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zones have specific tolerances for environmental factors such
as tidal scour, salinity levels, inundation or drainage,
nutrients and biological activities.
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The first stage in succession, colonization of the
tideflats by pioneer plants, is determined by the type of
tideflat sediment. The succession process on a muddy tideflat
differs from that on a more sandy tideflat. After a buildup
of silt and organic deposits, a sufficient base is available
for the establishment of attached plants. On mud, seaside
arrow grass (Triglochin) is the first colonizer; on sand it is
glasswort (Salicornia). Other plants become established as
part of this pioneer community (including the sand spurry
Spergularina marina and the spike rush Eleocharis paryula on
mud, and on sand, another species of sand spurry Spergularia
canadensis and the three-square rush Scirpus americanus).

After this community is well established, the area is
invaded by salt grass Distichlis spicata and sedge Carex
Lyngbyei. After die-back of some of the original colonizers,
the area is invaded by the third stage of plants, including
tufted hair grass Deschampsia caespitosa, more sedge and
eventually some salt rush Juncus leseurezz in the hummocks, or
higher parts of the marsh. :

Each stage of the succession process brings about an
increase in the height of the marsh, and as a result, a new
set of environmental factors. For this reason tidemarshes in
the Oregon coastal zone have been mapped and described on the
basis of marsh subtypes containing these different environ-
mental characteristics all of which have definite management
implications.
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These marsh subtypes are depicted on small-scale
estuary maps in the "Description of Individual Wetland Areas"”
section of this report, and include:

Type I: Low Sandy Marshes. These marshes are usually
located on a sandy substrate on the inland side of baymouth
sand spits or on islands in sandy bays. In the east side of
the Coquille estuary, the large area of this type of marsh is,
however, on a silty substrate opposite the sand spit, thereby
indicating that another factor besides sand influences
formation of this type. The marsh surface is slightly elevated
above the tideflat and has a gentle upward slope toward land.

OALT MARSH  VEGETATION TYPES

ALKA RADS

LHEA NILKWIR
S

AT G oD Y

oo | Fovs [Fe

LOW BNDY MARSH | ‘4 ! e \ flii\\
WM%LZ \ A/ ‘ { /{] \1' ! s “"\\ L } { \\,,
\ ' \“;Lkﬂbh;mﬂ /X

‘ LIS -2

TPEAAT B c 1
ud] ";t.:l'u"" s
These areas are flooded by nearly all high tides and
tidal drainage is diffuse. The lowermost vegetation is
dominated by glasswort Saliecornia virginica, or three-square
rush Seirpus americanus and the higher vegetation is mainly
salt grass Distichlis spicata, Jaumea Jaumea carnosa and
seaside plantain Plantage maritima. Lesser quantities of the
sand spurries Spergularia canadensis, S. macrotheca, alkali
grass Puccinellia maritima, sedge Carex lyngbyei and milkwort

Glaux maritima appear frequently.

Type II: Low Silty Marshes. These marshes are usually
located on a silt or mud substrate wherever sedimentation
occurs rapidly. The marsh surface is relatively flat but is
interrupted with slightly elevated circular islands of
colonizing seaside arrow grass Triglochin maritima.
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These marshes are inundated by nearly all high tides and
tidal runoff is diffuse but somewhat channelled around the
plant colonies. The smaller plants, spike rush Eleocharis
parvula and sand spurry Spergularia marina, are scattered on
the marsh surface.

Type III: Sedge Marshes. Sedge marshes occur usually
on silt between the low silty type marshes and more mature
marshes or on the edge of island, deltas and dikes. The surface
is relatively level but may be abruptly raised a foot or more
above the tideflat surface.

SEVE MARSH

Most high tides inundate the sedge marshes and tidal
runoff is diffuse on lower sedge marshes to well contained in
deep ditches on older, higher marshes. The vegetation is
almost exclusively sedge (arex lyngbyei.

Type IV: Immature High Marshes. Immature high marshes
usually occur on substrates high in organics and silts and
inland of sedge and low sandy marshes. The marsh surface is
relatively level, but is interrupted with shallow bare
depressions and drainage ditches. The marsh usually rises
abruptly two feet or more above the tideflat or several inches
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above the surrounding lower marsh. Immature high marshes are
inundated by many higher, high tides. Tidal runoff flows in
deep, well defined ditches.

, ARKDW
AMMATURE AAA¢&5F1‘ HAIR. A oA )

ST A W,

"

N \{ ALkleweep \ % W

”&? /_v }f/ 4 _Jif’f\!g

tﬁ;ﬁ“#ﬁ;;-uu_éﬁv ') \
i /d \W\ s f l‘

The vegetation present is mixed, because this type is a
transition type between lower, immature marshes and mature salt
marshes. The vegetation cover is continuous. Tufted hair
grass Deschampsia caespitosa, a tall grass, is often mixed with
salt grass Distichlis spicata, a shorter grass, as a co-dominent.
Lesser quantities of seaside arrow grass Triglochin maritima,
glasswort marsh samphire Salicornia virginica and sedge (Carex
lyngbyei are also present.

Type V: Mature High Marshes. Mature high salt marshes
occur on highly organic substrates which often overlay old
clays. The marsh surface is relatively level but is interrupted
by shallow depressions and deep ditches and potholes. The
marsh rises three feet or more above the tideflat. Many higher,
high tides just cover the surface of the marsh. Tidal runoff
follows the ditches. Fresh water may seep through the soil.
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