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Introduction

This report is the first of two volumes that present
information on the spatial and temporal distribution,
relative abundance, and life history characteristics of
47 fish and invertebrate species in 32 estuaries
along the contiguous West Coast of the U.S. Its
purpose is to disseminate data developed in NOAA's
Estuarine Living Marine Resources (ELMR) project
(see inside front cover). ELMR is a joint study by
NOAA’s National Ocean Service and National Ma-
rine Fisheries Service (NMFS). The study frame-
work, sample data sheet, and species life history
profile presented are illustrative of the nationwide
ELMR project. Volume Il will be published in 1990
and will focus on how individual species utilize estu-
aries andontheirlife history characteristics. Distribu-
tion and abundance information, results of multivari-
ate analyses to define species and estuary assem-
blages, and salmonid hatchery and escapement
information will be presented.

The objective of ELMR is to develop a consistent
data base on the distribution and abundance of
selected fishes and invertebrates in the Nation's
estuaries. The nationwide data base is divided into
four regions {Figure 1). The relative abundance and
monthly occurrence of life stages of each species are
recorded by estuary for three salinity zones (seawa-
ter, mixing, and tidal fresh) identified in NOAA's
National Estuarine Inventory (NEIl) Data Atlas: Vol-
ume 1 (NOAA 1985). When completed, the entire
data base will contain information for approximately
150 fish and invertebrate species found in over 120
U. S. estuaries.

Why Conduct ELMR?

Estuaries are among the most productive natural
systems {Mann 1982, Odum and Heald 1975). The
physical, chemical, and biological components of
estuaries are critical to many living resources (Gun-
ter 1967, Weinstein 1879). They are important nurs-
ery areas that provide food, refuge from predation,
andvaluable habitat for many species (Joseph 1973).
Estuarine organisms that support important com-
mercial and recreationalfisheries include salmonids,
crabs, and shrimp. In spite of the well documented
importance of these areas to fish and invertebrate
populations, few consistent and comprehensive data
sets exist that allow examinations of the relation-
ships of many estuarine species found in or among
groups of estuaries. Most of the distribution and
abundance data for estuarine-dependent species
are forthe offshore life stages where major sampling
programs have focused, and does not describe es-
tuarine distributions adequately (Darnell et al. 1983,
NOAA 1988).

Only afew comprehensive sampling programs, e.g.,
State of Texas (Hammerschmidt and McEachron
1986, McEachron and Green 1984), collect fishes
and invertebrates with identical methods across
groups of estuaries within a region. Because of the
variability in sampling strategies, much of the exist-
ing estuarine fisheries data cannot be compared
among estuaries. In addition, existing programs do
not focus on how groups of estuaries may be impor-
tant for regional management of fishery resources.
Most of the existing comprehensive estuarine data
are for relatively few important commercial and rec-
reational species.

Figure 1. ELMR regions.
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Since life stages of many species use both estuarine
and marine habitats, it is necessary to combine
information on distribution, temporal utilization, and
life history strategies to understand the linkages
between estuaries and nearshore/offshore areas.
To date, a national, comprehensive, and consistent
data base of this type does not exist. Consequently,
there is a need to develop a framework that inte-
grates the fragments of information on marine and
estuarine species and their associated habitats into
a useful, comprehensive, and consistent structure.
NOAA’s ELMR project was designed to help fulfill
this need by developing a uniform, nationwide data
base on selected estuarine species. Results will
complement other NOAA efforts to formulate a na-
tional estuarine assessment capability (NOAA 1985)
and oceanic fishery sampling programs (e.g., Sher-
man and Alexander 1985). Compiling this informa-
tion also identifies data gaps and assesses the
content and quality of existing estuarine fisheries
data.

Data Collecticn and Organization

Figure 2 shows the major steps taken to collect and
organize information on the distribution and abun-
dance of fishes and invertebrates in West Coast
estuaries.

Selection of Estuaries. Estuaries and marine em-
bayments of the West Coast (Figure 3) were initially
selected from the National Estuarine Inventory Data
Atlas: Volume I (NOAA 1985). However, 13 addi-
tional West Coast estuaries were added to the NE|
due to their biological importance.

- Data on the spatial and temporal distributions of

species were developed and organized based onthe
tidal fresh (0.0 to 0.5 ppt) , mixing (0.5 to 25.0 ppt),
and seawater (25.0 and greater ppt) zones deline-
ated for each estuary in the NEI. A representative
map and data table {Grays Harbor) from the NEI is
shown in Appendix 1. Some West Coast embay-
ments do not contain all three salinity zones. For
example, southern California estuaries and embay-
ments generally have only seawater zones and
contain little or no tidal fresh and mixing zones.
However, they were included because they provide
important habitat for many euryhaline estuarine
species.

Compiling large amounts of data limits the amount of
information that can be organized and presented for
each species/estuary combination. 1t would be time
and cost prohibitive to map each species by life stage
for each estuary (Monaco 1986). Thus, the salinity
zone framework allows the available information on
estuarine fish and invertebrate distribution to be
consistently compiled and organized.

Figure 2. Major steps to complete the West Coast study.
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Figure 3. West Coast estuaries.
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Selection of Species. Four criteria were used to
identify 47 species that had been studied in detail.
Many of the selected species are either commer-
cially or recreationally important, and thus data on
them are most available. Species of ecological value
or indicators of environmental stress were also
chosen. Also, eight races of Pacific salmon (On-
corhynchus spp.) from two species were chosen. A
species list (Table 1) was developed and peer re-
viewed to ensure that the most “important” species
were studied. The four criteria were:

1) Commercial value — determined by a review of
catch data and value statistics from NMFS (e.g.,
Pacific herring, Clupea pallasi, and Dungeness crab,
Cancer magister).

2) Recreational value — defined as a species that
recreational fishermen specifically try to catch that
may or may not be of commercial importance.
Recreational species were determined by consulting
regional experts and NMFS reports (e.g., steelhead,

Oncorhynchus mykiss, and California halibut, Parali-
chthys californicus).

3) Indicator species of environmental stress — iden-
tified from the literature, discussions with fisheries
experts, and from monitoring programs such as
NOAA's National Status and Trends Program (NOAA
1984). These specieswere mollusks orbottomfishes
that consume benthic invertebrates or have a strong
association with bottom sediments. Their physiologi-
cal disorders, morphological abnormalities, and
bioaccumulation of contaminants such as heavy
metals, indicate environmental pollutionand/or stress
(e.g., Pacific oyster, Crassostrea gigas, and white
croaker, Genyonemus lineatus).

4) Ecological value — based on several attributes,
including trophic level, relative abundance, and evi-
dence of its importance as a key predator or prey
species (e.g., bay shrimp, Crangon franciscorum,
and topsmelt, Atherinops affinis).




Table 1. West Coast species list.

Acipenser transmontanus
Alosa sapidissima
Clupea pallasi

Anchoa compressa
Anchoa delicatissima
Engraulis mordax
Oncorhynchus clarki
Oncorhynchus gorbuscha
Oncorhynchus keta
Oncorhynchus kisutch
Oncorhynchus mykiss
Oncorhynchus nerka
Oncorhynchus tshawytscha
Hypomesus pretiosus
Spirinchus thaleichthys
Thaleichthys pacificus
Microgadus proximus
Atherinops affinis
Atherinopsis californiensis
Gasterosteus aculeatus
Morone saxatilis
Paralabrax clathratus
Paralabrax nebulifer
Genyonemus lineatus
Atractoscion nobilis
Cymatogaster aggregata
Ammodytes hexapterus
Clevelandia ios
Ophiodon elongatus
Leptocottus armatus
Paralichthys californicus
Hypsopsetta guttulata
Pleuronectes vetulus
Platichthys stellatus

Scientific name Common name
Mytilis edulis blue mussel
Crassostrea gigas Pacific oyster

Tresus capax horseneck gaper
Tresus nuttali Pacific gaper

Tagelus californianus California jacknife clam
Protothaca staminea Pacific littlenack clam
Venerupis japonica Manila clam

Mya arenaria Eastern softshell clam
Panope abrupta geoduck

Crangon franciscorum bay shrimp

Cancer magister Dungeness crab
. Triakis semifasciata leopard shark
Acipenser medirostris green sturgeon

white sturgeon
American shad
Pacific herring
deepbody anchovy
slough anchovy
northern anchovy
cutthroat trout

pink salmon

chum salmon

coho salmon
steelhead (3 races)
sockeye salmon
chinook salmon (5 races)
surf smelt

longfin smelt
eulachon

Pacitic tomcod
topsmelt

jacksmeit
threespine stickleback
striped bass

kelp bass

barred sand bass
white croaker

white seabass
shiner perch

Pacific sand lance
arrow goby

lingcod

Pacific staghorn sculpin
California halibut
diamond turbot
English sole

starry flounder

Specles Profiles. A life history profile for each
species was developed to provide an overview of
how it utilizes estuaries. The profiles are essential in
understanding the distribution of each species. Al-
though many species profiles have been published
previously, they often describe estuarine life stages
inadequately. Therefore, the profiles emphasized
estuarine ecology, salinity and temperature ranges,
and life history information for estuarine-dependent

life stages. A representative species profile for
Pacific herring is shown in Appendix 2. Volume H will
contain a profile for each species.

Data Sheets. A data sheet was developed for each
species for each estuary to enable quick compilation
and simple presentation of the data. Figure 4 shows
the data sheet for Pacific herring in the Columbia
River estuary. Adraft of each data sheet was devel-
oped by project staff and reviewed by local experts.
Data compiled for each species include: 1) the
salinity zone it occupies (seawater, mixing, or tidal
fresh); 2) monthly distributionin the zones; and 3) life
history stage(s) in a particular zone and their relative
abundance level. The ELMR data are stored in a
microcomputer data base management system.

The relative abundance of a species was classified
using the following definitions:

*  Not present. species or life history stage not
found, questionable data as to identification of
species, and/or recent loss of habitat or environ-
mental degradation suggests absence.

= Noinformation available: no data available, and
after expert review it was determined that not
even an educated guess would be appropriate.

= Rare: species is present but not frequently
encountered.

«  Common: species is generally encountered but
not in large numbers; does not imply an even
distribution over a specific salinity zone.

« Abundant. species is often encountered in
substantial numbers relative to other species.

o Highly abundant. species is numerically domi-
nant relative to other species.

Adults were defined as sexually mature individuals,
juveniles as immature but otherwise similar to adults,
and spawning as the release of eggs and sperm
{fertilization). A few exceptions existed, such as
mating of Dungeness crab, and parturition (live birth)
of the viviparous leopard shark (Triakis semifasci-
ata) and shiner perch (Cymatogaster aggregata).
For Pacific oyster, spawning, larvae, and eggs are
not shown because spawning is sporadic; most spat
is hatchery produced and placed on beds.

Because migrating juveniles of different races of
chinook salmon are difficult to distinguish in the field,
the data on juvenile chinook salmon were combined.
In general, yearling juveniles {spring and winter

I




races) migrate earlier than subyearling juveniles (fall
races). Thefollowingterms are definedto helpinter-
pret the salmonid data:

* Race: A specific "run" of salmon defined by
when the adults enter natal rivers to spawn. For
example, spring chinook salmon is the race that
enters rivers during spring. A stock of salmon is
usually defined by both the time and location of
spawning, thus, a race may be composed of
many stocks.

*  Haif-pounder. Juvenile steelhead that migrate
toseain spring, but do not overwinter at sea their
first year. Instead, they retumn to rivers to over-
winter, and migrate to sea again the following
spring.

» Kelt. An adult steelhead or cutthroat trout that
has finished spawning.

For well-studied species such as salmon, quantita-
tive data were used to estimate abundance levels.
For many species, however, reliable quantitative
data were limited. Therefore, regional and local
experts were consulted to estimate relative abun-
dance based onthe preceding criteria. Reference or
guide species with abundance levels corresponding
tothe preceding criteria were developed for each es-
tuary in cooperation with local biologists. Other
species were then placed into the appropriate cate-
gories relative to the guide species. These data
represent relative abundances within a specific estu-
ary. Relative abundance levels across West Coast
estuaries could not be determined.

Figure 4. Example of a species/estuary data sheet

: Pacific herring in the Columbia River estuary.

Pacific herring

Columbia River

Clupea pallasi Oregon/Washington
Reviewer: Bob Emmett
Szalinity Life Relative Abundance by Month
on
© Stage | M AMUJJASOND R
Adults 1
Tidal Fresh | Spawning 1
0.0 - 0.5ppt [Juveniles 1
Larvae 1
Eggs 1
Adults 1
Mixing Spawning 1
0.5 - 25.0 | Juveniles 1
ppt Larvae 1
Eggs 1
Adults 1
Seawater [Spawning }
>250 ppt  [Juveniles
Larvae 1
Eggs 1

Legend:

Peak Abundance: August to October
Comments: Only known spawning area in estuary is near Hammond, Oregon
Relative Abundance:

[: = Not Present

No Data -

Data Reliability (R):
1 = Highly Certain

2 = Moderately Certain

3 = Reasonable Inference

Abundant

I - Highly Abundant




Data Verification. Approximately three years were
required to develop the 1,760 data sheets (Figure 4)
and consuit with regional and local experts. Each
data sheet was carefully reviewed during consulta-
tions or by mail. These consultations complemented
the published and unpublished literature and data
sets compiled by NOAA. Ninety-one scientists at 26
-institutions or agencies were consulted. The names
and affiliations of these experts are listed in Appen-
dix 4. Local experts were particularly helpful in pro-
viding estuary/species-specific information. They
also provided additional references and contacts
and identified additional speciesto be includedinthe
ELMR data base.

Data Summaries

The information compiled for each species and estu-
ary (1,760 data sheets) was organized into four data
summaries (pp. 10 - 197). Tables 2 and 3 provide
graphic presentations of the spatial and temporal
distribution and relative abundance by life stage for
each species and estuary. The information shown
represents the usualdistribution of aspeciesinapar-
ticular estuary. Table 4 ranks the relative reliability
of the information presented for each species life
stage and estuary.

Spatial distribution and relative abundance. Table 2
summarizes the spatial distribution and relative
abundance by life stage for each species by salinity
zone in each estuary. The highest level of abun-
dance during the year in each estuary is depicted.

Temporal distribution. Table 3 summarizesthe tem-
poral distribution of each species by month and life
stage for each estuary. This information combines
data over the three salinity zones, with the highest
level of abundance for a particular life stage shown
by month.

Presence/absence data. Although each life stage of
a species is assigned one of five levels of relative
abundance (not present, rare, common, abundant,
or highly abundant), Tables 2 and 3 do not distin-
guish between rare and not present. This was done
because management of estuarine fisheries often
does not direct efforts towards rare species. To
distinguish between “not present” and “rare," Table
5 presents information on the presence/absence of
species/life stages by salinity zone. If a life stage of
a species was known to occur in an estuary, it was
considered present.

Data Content and Quality

An important aspect of this study, especially since it
was based primarily on published and unpublished
literature and consultations, was to determine the
quality of the data used. A deliberate effort was
made to assess the overall reliability of the data base
s0 that the information could be used appropriately.
Depending upon the questions addressed, some
data may not be suitable to use. Estimates of the
reliability of the distribution and abundance informa-
tion organized by species, life stage, and estuary are
presented in Table 4 of the Data Summary Tables
section. The following criteria were used to assess
data reliability:

Highly certain. Considerable sampling data avail-
able. Distribution, ecology, and preferred habitats
well documented within an estuary.

Moderately certain: Some sampling data available
for an estuary. Distribution, preferred habitats, and
ecology well documented in similar estuaries.

Reasonable inference: Little or no sampling data
available. Information on species distributions, ecol-
ogy, and preferred habitats documented in similar
estuaries.

The quality and quantity of available data vary by
species andby estuary. Forexample, alarge amount
of information is available on salmonids because
they are economically valuable. In general, the low-
est quality of data and the least amount available are
for spawning, egg, and larval stages. Except for a
few species (e.g., salmonids), very little research has
focused on habitat preferences and environmental
tolerances of species. Thisis particularly true for the
small forage and/or non-commercial fishes and in-
vertebrates. Gear selectivity, difficulty in correctly
identifying larval stages, and difficulty of sampling
various habitats limit the reliability of this information.

Since the amount and quality of information vary by -

species, life stage, estuary, and even within an
estuary, considerable scientific judgment is required
to derive or infer spatial and temporal distributions
from existing data and literature. Unfortunately,
even the most informed judgment is far from perfect
due to the complexity of estuarine systems. Conse-
quently, information on the level of certainty associ-
ated with each data element must be presented
(Table 4). Appendices 3, 4, and 5 provide acomplete
summary of the references and personal communi-
cations used so that readers can track and obtain
additional information efficiently.

o




———

Variability in Space and Time. Species data were
organized according to the salinity zone boundaries
identified in each estuary of the National Estuarine
Inventory Data Atlas{(NOAA 1985). However, these
salinity zones are highly variable due to interacting
factors that affect salinity, such as variations in
freshwater inflow, wind, and tides. It was assumed
that if the area of a particular salinity zone increases
or decreases, the distribution of a mobile species in
that zone will correspondingly shift. For example, if
increased freshwater inflow shifts the tidal fresh zone
further downthe estuary, the distribution of a species
confined to that zone increases accordingly. Foreu-
ryhaline species, a distributional shift may or may not
occur. The placement of species in a salinity zone
was ultimately determined by where they have been
observed or captured.

Species temporal distributions are often dependent
on annual climatic conditions and water currents.
Monthly distributional patterns were derived based
on the consistent presence of a life stage within a
particular month. If a species is presentin an estuary
only in unusual years (e.g., as a resuit of drought), it
was not considered present. However, if a species
is typically found, even during a restricted time pe-
riod, it was considered present. Greater temporal
resolution, such as on a biweekly rather than on a
monthly basis, was not possible.

Abundance Data. Except for a few important
commercial or recreational species, little or no quan-
titative information was available to determine the
relative abundance of species across estuaries.
Therefore, relative abundance estimates were made
compared to other species within a specific estuary.
Forwell-studied species, quantitative datawere used
to estimate the level of abundance within an estuary.
However, in most cases the level of abundance
assigned to a species was determined by asking
regional andlocalbiclogists forexpert opinions based
on their knowledge of individual species within an
estuary. This effort complemented the quantitative
studies, and greatly increased the reliability of the
abundance information. The relative abundance
data shown in the data summaries are the best that
could be synthesized from agency reports, aca-
demic studies, and expert reviews.

Use of ELMR Data -

Classifying and Comparing Estuarles. Although
the qualitative nature of the distributional data pre-
cluded statistical comparisons of species abundances
among estuaries, comparisons can be made using
data on the presence/absence of species in salinity
zones. This information, combined with the spatial

and temporal distribution data, is the strength of the
data base. Estuaries can be loosely categorized by
their physical and chemical characteristics and their
associated species assemblages. The relative im-
portance of individual estuaries to specific species
may also be determined.

The species found in an estuary are sensitive indica-
tors of both the mean and extreme environmental
conditions within that estuary. Estuaries can be
classified by the number of species present and by
whetherthe fauna are primarily marine, estuarine, or
freshwater. Species assemblages may correlate
with physical characteristics, such as bottom sub-
strate, vegetation, and the areal and temporal char-
acteristics of salinity zones. The information on
species presence/absence orother atiributes canbe
used to determine the faunal similarities and differ-
ences among estuaries.

A comparison of estuaries and associated species
can identify differing factors among those estuaries
that might account for shifts in species distribution
and relative abundance, helping to define ecological
variables controlling species distribution. For ex-
ample, a species may show differing salinity toler-
ances among estuaries, indicating that some other
factors, such as temperature, competition, or preda-
tion may be regulating its distribution.

Linkages to Marine Ecosystems. Many aquatic
species use estuaries for specific parts of their life
cycles and spendthe restof their lives offshore. Most
species fall into four general categories: 1) diadro-
mous species, which use estuaries as migration
corridors and, in some instances, nursery areas; 2)
species that use estuaries for spawning, often at
specific salinities; 3) species that spawn offshore
near the mouths of estuaries and depend on tidal-
and wind-driven currents to carry eggs, larvae, or
early juveniles into estuarine nursery areas; and 4)
species that enter estuaries during certain times of
year to feed on abundant prey. The importance of
any estuary can be determined by the intensity with
which species use estuarine habitats. Importance
can be measured both by the number of species
present as well as the abundance of specific life
stages in estuaries relative to offshore habitats.
These data may assist in identifying adverse effects
of estuarine environmental degradation on offshore
populations.

The presence or absence of members of a set of pre-
selected species or species with specific life history
strategies can be used to rank the importance of an
estuary to these species on a regional basis. For ex-
ample, if a species group is defined as anadromous




fishes that are commercially important offshore, the
strength of the offshore-estuarine linkage for each
estuary can be established. This can be used to
identify estuaries needing special attention or man-
agement. This approach may facilitate the linking of
estuaries to geographically defined marine ecosys-
tems. Data sets developed or under developmentin
SAB'S Living Marine Resources Program and other
NOAA programs will enable regional assessments
with consistent species information from the head-
of-tide in estuaries to the continental shelf. Integra-
tion of biological and physical data will significantly
improve our ability to identify and define the biologi-
cal linkages and physical interchanges between
estuarine and shelf habitats.

Concluding Comments

This is the fourth report in an effort to “capture” the
Nation’s data on fishes and invertebrates in estuar-
ies (seeinside frontcover). Thisresearchisone step
in developing an information base to bridge the gap
between site-specific estuarine problems andformu-
lating regional management strategies. Filling this
gap is more important than ever, as itbecomes clear
that the cumulative effects of small changes in many
estuaries may have atotal systematic effect through-
out the Nation’s estuaries and coastal ocean.
Compiling and organizing fragments of estuarine
information is a difficult task, but is necessary to
effectively manage the Nation’s estuaries. Although
the knowledge available to conserve and protect
estuaries continues to be limited, the ELMR data
base will allow comparisons among species, groups
of species, specific life stages and times of year
within an estuary, or by geographic regions. When
combined with other data sets, the ELMR data base
will enable development andtesting of ecological hy-
potheses and identify gaps in our knowledge of
estuarine fishes and invertebrates.
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Data Summary Tables

Table 2. Spatiél distribution and relative abundance

Table 3. Temporal distribution

Table 4. Data reliability

Table 5. Presence/absence of 47 species in West Coast estuaries

In each data summary table, species are listed in a phylogenetic order, asin Table 1. Estuaries

are listed in a north to south order, as in Figure 3. At the beginning of each data summary is
an index table showing the page location of each species and estuary within the data summary.
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Table 2. Spatial distribution and relative abundance

Index to Table 2: Page location of spatial distribution table for each species and estuary

Common and Scientific Name

Biue mussel (Mylilus edulis)

Pacific oyster (Crassostroa gigas)

Horseneck gaper { Tresus capax)

Pacific gaper (Tresus nuttalj)

California Jacknife clam (Tagelus californianus)
Pacific littleneck clam (Protothaca staminaa)

Manila (Japanese) clam (Venerupis japonica)
Eastem softsheli clam (Mya arsnaria)
Geoduck (Panope abrupta)

Bay shrimp (Crangon Franciscorum)
Dungeness crab (Cancer magister)

Leopard shark ( Triakis semifasciats)

p. 16

p. 17

p. 18

p. 19

Green sturgeon (Acipenser madirostris)
Whita sturgeon (Acipenser transmontanus)
American shad (Alosa sapldissima)

Pacific herring (Clupea paliasi)

Deephody anchovy (Anchoa compressa)
Slough anchovy (Anchoa deficatissima)

Northern anchovy (Engraulis mordax)
Cutthroat trout (Oncorhynchus clarky
Steelhead (Oncorhynchus mykiss)*

p. 24

p.25

p. 26

p. 27

Coho salmon {Oncorhynchus kisutch)
Chinook salmon {Oncorhynchus tshawytscha)™

Chum salmon (Oncorhynchus kela)
Pink salmon (Oncorhynchus gorbuscha)
Sockeye salman (Oncorhynchus nerka)
Surf smelt (Hypomaesus pretiosus)
Longfin smelt {Spirinchus thaleichthys)

p. 32

p. 33

p. 34

p.35

Eulachon (Thaleichthys pacificus)

Pacific tomcod (Microgadus proximus)
Topsmaeit (Atherinops affinis)

Jacksmelt (Atherinopsis californfensis)
Threespine stickleback (Gasterosteus aculeatus;
Striped bass (Morone saxatilis)

Kelp bass (Paralabrax clathratus)

Barred sand bass {Paralabrax nebulifer)
White seabass {Atractascion nobilis)

White croaker (Genyonemus linealtus)
Shiner perch (Cymalogaster aggregalta)
Pacific sand lance (Ammodytes hexapterus)

p. 40

p. 41

p. 42

p. 43

Arrow goby (Cleviandia ios)

Lingcod (Ophiodon elongatus)

Pacific staghom sculpin (Leplocottus armatus)
California halibut {Parafichthys californicus)
Diamond turbot (Hypsopsetta guttulata)
English sole (Pleuronectes vetulus)

Starry flounder (Platichthys stellatus)

* Winter steelhead and summer chinook salmon are located four pages after the pages shown here.
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" Table 2. Data Summary Table: Spatial Distribution and Relative Abundance

Woest Coast Estuaries
Pugset Hood ‘Skagit Grays | Willapa [ColumbiajNehalem | Tillamock
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage [T M S|T M S{T M S|T M SIT M SIT M SIT M S|[T M S
Blue mussel A ee ORIC) @0 olo 0|0 @) @ @
Mytilis S ee @@ @0 0|0 0|0 o @ @
edulis J e ®i® @@ 0|o 0|0 @) ® @
L [ BY ) ®® @ e o|O 0o O @ O]
E Q|0 ®|® @@ 00 Olo ] ® @
Pacific oyster A ele o® ) C R ) ee
Crassostrea S
gigas J @9 L Bl O ee oG L
L
E
Horseneck gaper A Ol® 0ol® Ol@® ®) 0 Ol@®
Tresus s O @ 0 @) @] ol@
capax J 0@ ®|® O|@ o o O|l®
L o0 @|@® 0|0 @] ) O|@®
E @] @ 8] Q O Ol®
Pacific gaper A @ ® ®l® olo
Tresus S| @@ ®|@® @]
nuttalli J ® @ ®|@® 0|0
L @@® 0|0
E @@ @@ 0
California jacknife A
clam S
Tagelus J
californianus L
E
Pacific littleneck A ole ele ole olo olo e Ol®
clam s| lejle| (@|l®| (@@ |[O|lO| |00 e |O|@
Protqthaca J 0@ e|e e 0|0 0|0 @ O|@®
staminea L| ele| @e|l®#| |®|®| |O|o] |Oo|O ® |[O|®
E L AL ) L AL L AL (o] [e] 0|0 e 0@
TM SITMS|ITMS|ITMS|TMS|ITM SITM SITM S
Puget Hood Skagit Grays | Willapa |{Columbia|Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
O] Abundant M - Mixing S - Spawning
@] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E-Eggs
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Table 2 (continued). Data Summary Table: Spatial Distribution and Relative Abundance

Woest Coast Estuaries
Netarts | Siletz | Yaquina | Alsea | Siuslaw [ Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage {T M S|{T M S(T M S|{T M s|{T M s|{T M s|T M S|[T M S
Blue mussel A ® @® ® ® ®
) Mytilis S @ @ @® e ®
edulis J @® -|@ @® s C]
L ® @® ® | ®
E @ @® @ 8 @
Pacific oyster A @ ) o
Crassosirea S
gigas J @ @ O e
L
E
Horseneck gaper A ® 0@ O ] 0Ole
Tresus S @ Ol@® 0O o ole
capax J ® aRIC)] O ® cle
L @ O|@ @] o O|®
E @ Ol@ O L 0.
Pacific gaper A ®
Tresus S @
nuttalli J @
L @
: E @
California jacknife A
clam s
Tagelus J
californianus L
E
Pacific littleneck A ® olo Ole
clam s @ olo Ole
Protothaca J @® Olo O|e
staminea L @® olo o3[
E @ Q|o] - ole
TMS|ITMSITMS|ITMSITMSITMSITM S{T M S
Netarts Siletz | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
he
Relative Abundance Salinity Zone Life Stage
: @ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs



Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

Woest Coast Estuaries

Klamath |Humboldt Eel Tomales %ﬂrs'uifgl Sasnogtrgn. Elkhorn Marro
River Bay River Bay Pablo Bays Bay Slough Bay
Species/Life Stage |T M S|T M S|T M s|{T M s|T M s|* Mms|+ + s[* - s
Blue mussel A o @) O] ®® OR ] O] @
Mytilis S ee O @ @e| ©® ® @
edulis J o0 ®) @ ® @ @@ ® @
L ee O @ @@ ®e @ ®
E e @] ® OAL @ ® @
Pacific oyster A ele ® e
Crassostrea S
gigas J o0 o o
L
E
Horseneck gaper A @
Tresus S @@
capax J @@
L O]
E @@
Pacific gaper A olo ® ® ®
Tresus S oo ® ® @
nuttafli J 0|0 O] ® ®
L 0|0 @ ® @
E 00 @ ® ®
California jacknife A 'e)
clam S @)
Tag_elus J @)
californianus L o
E O
Pacific littleneck A @|® @® ®) ®)
clam s ®|® ® o 0
Protothaca J @@ ® 'e) ®)
slaminea L @|® ® @) ®)
E ®|® @ O @)
TMS|ITMSI|ITMS|TMS|TMS|* Ms}|* *s|[* s
Klamath {Humboldt Eel Tomales %zf::uifrsl Sasnogtrgn. Elkhorn Morro
River Bay River Bay Pablo Béys Bay Slough Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
@) Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E-Eggs
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" Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

Waest Coast Estuaries
Santa San . . - San "
Monica | Pedro AlaBngcos Ang?;um Negg)/ort MS:;’" Diego Eg$ua;r3
Bay Bay Bay
SpecieS/Life Stage * * S * * S * * S * * S " - S * * S - * S * x S
Blue mussel A @ o ® ® ®)] @ ® ®)
Mytilis S @® @® @® (®) @® @® O
edulis J @® ® @® @® o] @® ® 0
L @® @ @ @ o @ ] o
E @® @ @ @ O @ @ O
Pacific oyster A
Crassostrea S
gigas J
L
E
Horseneck gaper A
Tresus s
capax J
L
E
Pacific gaper A ®
Tresus S @
nuttalli J @
L @
E @
California jacknife A @ ® ®) @) @) O] 0] ®
clam s @ ® o) o o) ® @ @
Tagelus J @ @ ®) O @] @ @ ®
californianus L @ ® 0 o) ) @ @ ®
E @ @ @] (8] O] @ @ @
Pacific fittleneck A @) e ® ® @) @
clam s o) o) ® ® o) @
Protothaca J @) ®) @® ® ®) ®
staminea L 0 0O ® ® 0O ®
E @] O ® O] O @
n & S % * S * * S ” * S » * S *® L] S ® * S * L] S
Santa San . . - San "
Monica | Pedro AIaBrzgos An;?;um NeBu;port ME:IOH Diego Eg:]uaana
Bay Bay Y y Bay ry
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
L Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning
o Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available ' E - Eggs
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Table 2, continued. Spatial distribution and relative abundance

Wast Coast Estuaries

Puget Hood Skagit Gray's | Willapa [Columbia |[Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S[T M s|T M sS|T M s{T M s|T M s|T M s[T M s
Manila clam A ®lo ®|o olo ®|0 80 @]
Venerupis S| e|o| |®|o| |0lo]| [@|O] |@]|O @]
japonica J ®|0| @O 0|0 ®|0 8|0 O
L ® |0 @® |0 0|0 Chle) e |0 @]
E ® |0 @ |0 0|0 ® |0 @0 @]
Eastern softshell A @® {0 0Olo 80 @0 (OR[®)] 0 @ ®|O
clam s |®lo| |olo]| |e|lo] |®@|lo| |@|o]| (o (] @0
Mya J ®|O 0|0 ®|0 ®|0 @|0 8] o ® |0
arenaria L o 0|0 8|0 @® |0 @ |0 O @ @ |0
E ® |0 (8] [®] 8|0 ® |0 ® |0 Q @ ® |0
Geoduck A ®|@® (C}{C] @)
Panope S @ O] 0
abrupta J| @@ |@|@ @]
L CH[O)] @®® O
E @ @ 8]
Bay shrimp Al l@l@| oo @@ (®l®| |@el®| @] |@|l®]| |@|®
Crangon S CHIC)] |0 @@ CA[C)] @@ @@ ®® @@
franciscorum J @@ ol[e}{ed] RON R RON el RO N ROR(eR[ RCIeX{ 1(C
L ® @ oll[e] @@ @@ @ @@ @ @@
E CRIC] (o][e] @@ @@ @@ @|@® ®|® ®@®
Dungenesscrab  A| 1@ /@| |0|0| [@|®@| |[o|o]| |o|o| |olo]| |ole| [o|e
Cancer M| o ) o
magister J o o0 e o0 ee ee L Al o8
L 0O|o 0|0 0|0 O|0 0|0 0|0 ® @
E 8] @) 0
Leopard shark A
Triakis P
semifasciata J
M
E
TMSITMS|ITMS|TM S|ITM S|ITMS|ITMSITM S
Puget Hood Skagit Gray's | Willapa |Columbia |Nehalem | Tillamook
Sound | Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning adults
0O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
P - Parturition
M - Mating adults
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

Waest Coast Estuaries

Netarts Siletz | Yaquina { Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage |T M S|T M S{T M S|[T M S|IT M S|T M SIT M SIT M S
Manila clam A 0O O
Venerupis S @] 0
japonica J 0 0
L @] O
E @] ]
Eastern softshell A 010 @0 @®|0 @ ] @0
clam s| |o|o elo| (@O} |® (] ®|0
Mya . J oo @ |0 @® |0 o ® ® |0
arenaria L 0|0 e |0 ® |0 @ @ @O
E 0|0 ® |0 ® |0 @ 9 @ |0
Geoduck A
Panope s
‘ abrupta J
} L
E
Bay shrimp Al lolo]| |ele| |@eje| @@ @@ @& (@@
Crangon S 0|0 @@ @@ @@ ®@® OR[O] ®|@
’ franciscorum J Oog|Ije@eCe®OC|IeI®OCI®®@OB|@|O|8 |®
L 0|0 ®® @@ ® @ (OR{O)] @@ @@
E 0|0 @@ @@ ®|® @@ @@ ® @
, Dungenesscrab Al 0[O0} [O|lO| [O|®| |Oj®| |O|®| |olO]| |O|®]| |O]O
Cancer M| O
' magister J o0 @@ ee ®e e ee e e @
L @ @ @ e ¢ @ @ e
E @]
Leopard shark A
Triakis P
semifasciata J
M
E
T M S|ITMS|ITMS|ITMSITM SITM S|ITM S{T M S
Neta'rts Siletz | Yaquina | Alsea | Siuslaw jUmpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
- Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Aduits
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E-Eggs
P - Parturition
M - Mating

———r | T T T
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Tabie 2, continued. Spatial distribution and relative abundance.

West Coast Estuaries
Klamath {Humboldt Eel Tomales SC:I:LS, g’aé Sas:llj::'gn Elkhorn Morro
River Bay River Bay PabloBays | Bay Slough Bay
Species/Life Stage |T M S|T M S{T M S|T M ST M S§|* M S|* * §[* * 8§
Manila clam A @|o @) @@ oe
Venerupis S @O o @@ e|e
Jjaponica J O}[®] O| @@ ee
L (ON®)] O ®e ee
E O O @|e [ B
Eastern softshell A @® |0 (@) () olo ® O
clam s @lo| |o o| |®@|o]| |@® o
Mya . J @10 O O @0 @0 @
arenaria L @ |0 @] @) @® |0 @|0 O
E @|0 @) @] ®|0 @® )
Geoduck A O
Panope ] ®)
abrupta J ]
L ]
E 8]
Bay shrimp A @|® 0 ®|@® @ |0
Crangon S @@ 0| O|@ o|o
franciscorum J OROR e R[] @00 @ ®®
L 0|0 @|@ @ ole 0|0
E @@ )] ®® Q1|0
Dungeness crab A olo olo 0l0 @)
Cancer M )
magister J 0|0 o0 a0 ® 8. 8]
L ® @) (@)
E
Leopard shark A @|® 8] Ol® ole 0O e
Triakis P @® 0 o ®@® @] @]
semifasciata J @@ @ 0o 0O ® O
M (8] O
E
TMSITMS|ITMS|TMS|ITMS|®*" MS|* *= 81" * 8
Klamath |Humboldt| Eel | Tomales g:igt:}g'a-/ S:‘:gtr';n Elkhorn | Morro
r . n .
River Bay River Bay Pablo Bays | Bay Slough Bay
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
[ ] Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
. : P - Parturition
M - Mating
18
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Table 2, continued. Spatial distribution and relative abundance.

West Coast Estuaries

Santa San . . . San "
Monica | Pedro AIaB";;;"S Anggslm Neg:r;ort Mg:;on Diego Eg;’lfa";
Bay Bay Bay
Species/Life Stage n S '] * S * S L] " s * " S > * S * # S » * S
Manila clam A
Venerupis S
japonica J
L
E
Eastern softshell A
clam [
Mya J
arenaria L
E
Geoduck A
Panope s
abrupta J
L
E
Bay shrimp A
Crangon S
franciscorum J
L
E
Dungeness crab A
Cancer M
magister J
L
E
Leopard shark A @) '®)
Triakis P @) o
semifasciata J (@] @]
M O O
E
® S * * S -] S - a S * t 3 S E ] ”r S * - s - * S
Santa San . . . San .
Monica | Pedro Ala‘\an:;os Angg;lm NeBV\;zort Mg:lyon Diego g‘t’j:;
Bay Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® -Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
P - Panurition
M - Mating
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Table 2, continued. Spatial distribution and relative abundance (revised 1/91).

Woest Coast Estuaries

Puget Hood Skagit Gray's | Willapa [Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S|T M S|T M S|T M s|T M s|[T M s|T M s[T M s
Green sturgeon A Olo OO0 010
Acipenser S
medirostris J
L
E
White sturgeon A Q|0
Acipenser S
transmontanus  J @@ |®
L
E
American shad A O (ORICRIC
Alosa S O
sapidissima J 0 eee
L
E
Pacific herring A o0 @@ ele ®) olo ® @®
Clupea S| @ee| @@ e O] O ® ®
pallasi J o0 o0 o @@ ® @ o|® @®® ®|®
L o0 oe o6 0|0 0|0 0|0 @@ O|@
E L AL o0 80 O 0 @ ®
Despbody A
anchovy [
Anchoa J
compressa L
E
Slough anchovy A
Anchoa S
delicatissima J
L
E
TMSITMSITMS|ITMS|ITMS|TMSI|ITMS|[TMS
Puget Hood Skagit Gray's | Willapa |[Columbia [Nehalem |Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
| Highly Abundant T - Tidal Fresh A - Aduits
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E-Eggs

20



Table 2, continued. Spatial distribution and relative abundance (revised 1/91).

West Coast Estuaries

Netarts | Siletz | Yaquina | Alsea | Siuslaw Umpqué Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage [T M S|T M S|{T M S|T M S|[T M S[T M S[T M ST M S
Green sturgeon A @) olo O0I0I0|0
Acipenser S
medirostris J 0 O|o|0|lo|Oo
L
E
White sturgeon A @) oiolo O
Acipenser S
transmontanus  J O
L
E
American shad A @ (ORO]
Alosa S @®
sapidissima J @ o (]
L @
E @
Pacific herring A ®l® ®l® 'e) ®) @ ®le
Clupea S @® eie O @] @ ® e
pallasi J O|@® 0|0 e|e 0|0 0|0 e|e o6 oo
L ® @ @@ 0|0 @) OR O] ®\e
E @ 80 O O @ ® e
Deepbody A
anchovy s
Anchoa J
compressa L
E
Slough anchovy A
Anchoa S
delicatissima J
L
E
TMSITMSITMSI|ITMS|ITMSI|TMSITMSITM S
Netaﬁs Siletz |Yaquina | Alsea | Siuslaw [Umpqua | Coos | Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries

Klamath |Humboldt| Eel Tomales °°'?L S.Fr.f| _South Elkhorn Morro
River | Bay | River | Bay |Susin/S.fSanFran.} g v | "Bay
¥ Pablo Bays| Bay
Species/Life Stage |T M S|T M S|T M S|T M S|T M s|* Ms|* =~ s|l* = s
Green sturgeon  A|O |0 |O O0|0|010 0|0 o0
Acipenser S
medirostris Jlojo|o]| |o|o|oflolo olojo| |o|o
L @
E
White sturgeon A Oi®|O
Acipenser S
transmontanus  J |Q |O |O Ol®|O
L ]
E
American shad A @] ]
Alosa S
sapidissima J@®|@ ® | @ 00
L
E
Pacific herring A e 0 e ) ® 0]
Clupea S e 0 e @ ® O]
pallasi J @] o0 @ e O|@ 0|0 @
L e e @@ ® O|@ Ol@ @
E @ @ @ ® @
Deepbody A
anchovy S
Anchoa J
compressa L
: E
Slough anchovy A
Anchoa S
delicatissima J
L
E
TMS|ITMS|ITMS|TMS|TMS|*MS|* * sl * s
Klamath |Humbolidt Eel Tomales Cer]t. S.Fr.| South Elkhorn Morro
River Ba River Ba Suisun/$. |San Fran. Slough Ba
y y Pablo Bays| Bay g y
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
[ ] Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 {continued).

West Coast Estuaries

Santa San . . . San "
Monica | Pedro AIaBrg;;os Anggslm Negg;on MlBs:;on Diego Eg?;anr;
. Bay Bay Bay
Species/Life Stage **gl**8|**8s|**s{**s|**s|**8}|**S8
Green sturgeon A
Acipenser S
medirostris J
L
E
White sturgeon A
Acipenser ]
transmontanus  J
L
E
American shad A
Alosa S
sapidissima J
L
E .
Pacific herring A
Clupea S
pallasi J
L
- E
Deepbody A o o) ® ® o ®
anchovy s 0 ® ® o 0
Anchoa J e} ®) @ @® @ ®
compressa L o ) ® @ o
E 0 @] L) o 0
Slough anchovy A ) @ @® e
Anchoa 8 ) @ @ @
delicatissima ® ® ® e
L @ ] e O]
E ) e ® @
® - S * t ] S ] t ] S » - S * #* S " * S - * S o * S
Santa San . . . San "
< Alamitos | Anaheim | Newport | Mission - Tijuana
Monica | Pedro : Diego
Bay Bay Bay Bay Bay Bay Bay Estuary
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawrning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available ' : E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

Waest Coast Estuaries

Puget Hood Skagit Gray's | Willapa | Columbia|Nehalem | Tillamook

Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S|T M S|T M S{T M S|T M S|T M S|T M S|IT M S
Northern anchovy 00 0 olo CR{ J o e o Olo 0|0
Engraulis 0|0 O 0|0
mordax allle) C| |0]|0 ®® ee 8o ee 0e
0|0 O 0|0 0|0 0|0 0|0 o|o 0|0
0|0 O} |00 [0|0] |[O0]0] 0|0
Cutthroat trout o[o|00|00O|O|O|I0|O|O[OlOO|O|C|O|®|O|O|O|O O
COncorfynchus o |o|o|ojojolojojolojolo|ojo|ojoloo|@|e@]o|o|o
Cutthroat trout - OQI0i0IDO|I0IO|OI0O|0I00I0|O|CIO|lC|OI0O|0|O |0

Kelts

Oncorhynchus
clarki (K)

Oncorhynchus
mykiss (F)

Steslhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -

Summer
Oncorhynchus
mykiss (S}

A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
Steslhead - Fall A
S
J
L
E
A
S
J
L
E
A
S
J
L
E

T M S|ITM S|TMS|ITMS|TMSITMSITMSITM S

Puget Hood Skagit Gray's - Willaba Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay - Bay

Waest Coast Estuaries

Relative Abundance Salinity Zone Life Stage

@ Highly Abundant T - Tidal Fresh A - Adults

@ Abundant M - Mixing S - Spawning

@] Common S - Seawater J - Juveniles

Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

Waest Coast Estuaries

Netarts Siletz | Yaquina| Alsea | Siuslaw | Umpqua| Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage |T M S|T M S|T M S|{T M S|[T M S|T M S|IT M S{T M S
Northern anchovy A O ‘ol[e) olo Ol0 ORO] 0|0
Engraulis S
mordax J o| |[0o|0| [@|l@] |O|O @® oo (o
L @) 0 elle
E
Cutthroat trout A ) @) O Ol0 @)
S
Oncorhynchus 'e) ® 'e) olo O
clarki L
E
&ulttthroattrout- Ylekisl(e}sliekichis}a}elchichio]a]elishiakiolie: 01010
elts s
Oncorhynchus
clarki (K) L
E
Steelhead - Fall p
Oncorhynchus S
mykiss (F) J
L
E
Steelhead - A
Half pounder s
Oncorhynchus ®|®|0
mykiss (H) L
E
Steelhead - A @) oloio oo
Summer s
Oncorhynchus ololo e} 'S ®
mykiss (S) L
E
T M SITM SITMS|ITMS|ITMSITM SITM S|TM S
Netarts Siletz | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay .| River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning
@] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

West Coast Estuaries

Cent 8.Fr./| South

Suisun/ S. |San Fran. Elkhorn Morro

Klamath |Humboldt Eel Tomales

River Bay River | Bay Pablo Bays| Bay Slough Bay
Species/Life Stage {T M S|T M ST M S|IT M S|[T M S|[* Ms|* * s|* * s
Northern anchovy @@ L AL 0J0o @ ee @@ @ L
Engraulis @0 [
mordax oe L AL 0|0 @ o0 @|® @ @
O ol|e ©|e O (O]
(AL @@

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts ,
Oncorhynchus
clarki (K}

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -

Summer
Oncorhynchus
mykiss (S)

0|0]|0
®®|®

A
S
J
L
E
A
S
J
L
E
A
S
J
L
E
Steelhead - Fall Al o |0
S
J
L
E
A
S
J
L
E
A
S
J
L
E

T M SITM SITMS|ITMSITMS|* MS|* *~s|* *s

Cent S.Fr./| South
Klamath |Humboldt Eel Tomales Suisun/ S. |San Fran. Elkhorn Morro

River Bay River Bay Slough Bay
Pablo Bays| Bay

Woest Coast Estuaries

Relative Abundance Salinity Zone Life Stage

e Highly Abundant T - Tidal Fresh A - Adults

@ Abundant M - Mixing S - Spawning

O Common S - Seawater J - Juveniles

Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs

26



Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

Woest Coast Estuaries

Santa San San

. Alamitos | Anaheim | Newport | Mission : Tijuana
Monica | Pedro Diego
Bay Bay Bay Bay Bay Bay Bay Estuary
Specigs/Life Stage * * S L] * S L] L] S * L] S * L S L] * S * * S * * S
Northern anchovy @ e o O @® @)
Engraulis e @
mordax | @ e e @) @ O
e L 0 @) o ® @ @
@ L 0 8] @ o] @

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelis
Oncorhynchus
clarki (K}

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H}

Steelhead -
Summer
Oncorhynchus

A

S

J

L

E

A

S

J

L

E

A

S

J

L

E
Steelhead - Fall A
S

J

L

E

A

S

J

L

E

A

s

- J
mykiss (S} L
E

* L] S L] L] S * - S * * S L3 * S L] - S L] * S * * S

Santa San . : _ San "
Monica | Pedro AIaBrgltos Anggelm Ner;pon Mg:lon Diego 'El'g;.lf:a
Bay Bay y y y y Bay ry
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
L Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing : S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries
Puget Hood Skagit Gray's | Willapa {Columbia|Nehalem| Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S|T M SIT M S|T M S|T M S|T M S|T M S[T M s
%P?"‘ead' Alojo|o|olojo|lolojo|e|lojoejojo®eje|®@|®|®@|®@|{O|O|O
inter S
Oncorhynchus — ylglolojojolololoole|ojo|e|ojo|@|e|e|e@|e|®|o|o]o
mykiss (W) L .
E
Coho salmon Al@|O (OR{0) ®|® @@ |®
Oncorhynchus S
kisutch Jl@|jo|0]® |0 @@ @®|®
L
E
Chinook salmon - A ®®i@ ®®
Fall S
Oncorhynchus o ®|l®
tshawytscha (F) L
E
Chinook salmon - A
Late Fall s
Oncorhynchus  J
tshawytscha (LF) |
E
Chinook salmon - A
Winter s
Oncorhynchus
tshawytscha (W) L
E
Chinook salmon - Al@ |®@ e @ |®
Spring s
Oncorhynchus
tshawytscha(Sp)'lj. @@ @|0|0 O . o0 o0
E
TMSITMS|ITMSITMS|ITMS|ITMS|ITMS|TM S
Puget Hood Skagit Gray's Willaba Columbia |Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
] Highly Abundant T - Tidal Fresh A - Adults
Abundant M - Mixing S - Spawning
@] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E-Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries

Netarts | Siletz | Yaquina| Alsea | Siuslaw | Umpqua| Coos Rogue
Bay River Bay River River River Bay River -

Species/Life Stage |T M S|T M S|{T M S|T M S|T M SIT M S|T M S|T M S
‘?J??lhead- O|ICj0I0OI0I0|@e@i@®@|O|jCO|I00|C|@|® ® @ |®|®
inter

Oncorhynchus
mykiss (W}

giojol0o|0|0|o[Cc|0|O|O|C|0C|e @ |®@|®|®]|

Coho salmon

Oncorhynchus
kisutch

Chincok salmon -

Fail
Oncorhynchus
tshawytscha (F})

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook saimon -

Spring
Oncorhynchus
tshawytscha (Sp)

O0O|0|j0O|0O|0O]JO |00 @@ @®|0|0|0|®|® @
ONICRIORT Bl Rl RICRICHIC] o0 0@ 00000

mremxaiMCCen>»MC- S>> MO SO>IMOSOP>IMC -0 >

T MS|ITMS|ITMS|TMS|ITMSITM SITMS|ITMS

Netarts Siletz | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay River

Woest Coast Estuaries

Relative Abundance Salinity Zone Life Stage

@ Highly Abundant T - Tidal Fresh A - Adults

@ Abundant M - Mixing S - Spawning

0 Common S - Seawater J - Juveniles

Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Table 2 (continued). Spatial distribution and relative abundance

West Coast Estuaries

Klamath |Humboldt Eel Tomales Ceqt S.Fr./| South Elkhorn Morro
River Bay River Bay Suisun/ . |San Fran. Slough Bay
Pablo Bays| Bay
Species/Life Stage {T M S{T M TMSITMSITMS|*  MS|* * 8|* * 8
Stgelhead- Alojlojojololojojolo|olojo|o|o|o
Winter S
Oncorfynchus || l@ l@ [ojo|o|@|@|@|olo|olo]o|o
mykiss (W) L
E
Coho salmon Alolo|o @) @) ololo
Oncorhynchus S
kisutch Jl@el@|l@|o|o|ojo|o|o|o|0|O
L
E
Chinock salmon - A
Fail s
Oncorhynchus  J e 0)
tshawytscha (F) L
E
Chinook salmon - A
Late Fall s
Oncorhynchus | @
tshawytscha (LF) |
E
Chinook salmon - A
Winter [
Oncorhynchus @
tshawytscha (W) L
E
Chinook salmon - A
Spring s
Oncorhynchus J ®
tshawytscha (Sp) L
E
TMS|ITMSI|ITMS|ITMSI|TMS|* MS|~ * 8| * s
Klamath [Humboldt| Eel | Tomales | S S-Fr/| South oy | Morro
River Ba River Ba Susun/ 8. |San Fran. Slough Ba
y Y | PabloBays| Bay 9 y
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@  Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries

Morica | Podra | Mamitos | Ananeim | Newport | Misson | picg, | Tiuana
Bay Bay y y y y Bay y
Species/Life Stage [ * * gf * * g * « g|* * ] * * gl* » g}* *~ g|* * s
Steelthead -
Winter
Oncorhynchus
mykiss (W)
Coho salmon
Oncorhynchus
kisutch

Chinook salmon -

Fall
Oncorhynchus
tshawytscha (F}

Chinook saimon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -

comPimrcenprimrcen>»imMmr M -O>ImMmr Q0>

Winter
Oncorhynchus
tshawytscha (W)
Chinook salmon -
Spring
Oncorhynchus
tshawytscha (Sp) L
E
- * S * L] S * L] S - * S » - S t ] " S - ® s * # S
Santa San . : . San "
: Alamitos | Anaheim | Newport | Mission . Tijuana
Monica | Pedro Diego
Bay Bay Bay Bay Bay Bay Bay Estuary
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adulis
@ Abundant M - Mixing S - Spawning
(8] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Table 2 {continued). Spatial distribution and relative abundance

West Coast Estuaries

Puget Hood Skagit Grays | Willapa | Columbia|Nehalem| Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S{T M S[T M S{T M s|T M s|{T M s|T M s|T M s
ChincokK salmon - A Olojo
Summer S
Oncorhynchus
tshawytscha (Su) L ol bl
E
Chum saimon A o @00 olo|o
Oncorhynchus S
keta J|o|e|@® ®@® @|®e |0 olo|0
L
E
Pink salmon A
Oncorhynchus S
gorbuscha J @
L @)
E
Sockeye salmon A
Oncorhynchus S
nerka J s 0|00
L
E
Surt smett Al l@|l®| @@ |®|®@]| [0|o| |ojo| |o|o| |®
Hypomesus S| ele| |@ sle
pretiosus J| @] [@j®@| @@ |O|0| [O0] |@|®@| |®@|® e
L ® @ @ 80 ale] Q|0 0|0 @] O
E oe L L AL
Longfin smelt A olo olo olo olo @O
Spirinchus S @ @ ®
thaleichthys J 0lo olo ®|O @0 @0
L Oio O|0ojcj@e@O(@|®|C|@|@®
E O @ @®
TMSITMS|ITMSITMSITMSITMS|ITMS[TMS
Puget Hood" Skagit Grays | Willapa [Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
®  Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs

32




Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries

Netarts Siletz | Yaquina| Alsea | Siuslaw | Umpgqua| Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage | T M S|T M S|{T M S{T M sS[T M s|T M s|[T M s[T M s
Chinook salmon - A
Summer (]
Oncorhynchus
tshawytscha (Su) L
E
Chum saimon A Olo olo|lo olo O
Oncorhynchus S
keta J|® o|o|o o|o|o 0 o|o|o
L
E
Pink salmon A
Oncorhynchus S
gorbuscha J
L
E
Sockeye salmon A
Oncorhynchus S
nerka J
L
E
Surf smelt A @® s ® e @
Hypomesus S
pretiosus J @@ @ o o® ] (] el [Oj®
L @] O o O O o O O
E
Longfin smelt A @) '®) ololo
Spirinchus S @] O
thaleichthys J ®) olo
L O 0|00
E 0 @) .
T M SITMSITMS|TMS|ITMS|ITM SITM S|TM S
Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Aduilts
@ Abundant M - Mixing S - Spawning
0 Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

Waest Coast Estuaries

Cent.S.Fr./{ South
Suisun / San{San Fran.
Pablo Bays| Bay
Species/Life Stage [T M S|IT M ST M ST M S|ITM S|*MS|* * S|* * S

Chinook saimon - A

Summoer
Oncorhynchus
tshawytscha (Su}

Elkhorn Morro
Slough Bay

Klamath |Humboldt Eel Tomales
River Bay River Bay

Chum salmon

Oncorhynchus
keta

Pink saimon

Oncorhynchus
gorbuscha

Sockeye salmon

mreenr» M -O>»iMC -2 imrCOPimECnN>imr <0

Oncorhynchus
nerka
Surf smelt olo 0 s
Hypomesus _
pretiosus olo ®l® ®le s
0|0 0|0 O
Longfin smeit olololololo ®le|l® olo
Spirinchus O o @
thaleichthys olo olo ®lel® olo
O|0jO|O|O]|O ®|®|0 o}[®]
@] @] @
TMS|ITMS|ITMS|ITMSITMS|*MS|* *8§|* * 8
Klamath |Humboldt| Eel [ Tomales g;:b:,g;r’] Sf:‘;‘rgn Elkhorn | Morro
River Bay River Bay Pablo Bays | Bay Slough Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Aduits
@ Abundant M - Mixing S - Spawning
0 Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: SpatialDistribution and Relative Abundance Table 2 (continued).

Woest Coast Estuaries

Santa San . \ L San n
Monica Pedro AlaBrg;:os Angl;;nm Neg\g;ort MlBs:;qn Diego Eggjanna(
Bay Bay Bay

Species/Life Stage | * * §|* * s}* * s}{* * s|* * s|* * s|* - s|l* * s
Chinook salmon - A
Summer S

Oncorhynchus  §
tshawytscha (Su) L

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mrceco>x>imMmC “O>Mr @M ~SO>»iMmr N> M

Spirinchus
thaleichthys
L] L 4 S * | s ” n S » E S -] * S - E ] S " * S « £l S
Santa San . ] . San "
Monica | Pedro Ale‘nama;;os An;l;;am Neg; ;)),ort Mg:;on Diego -Erg:fanr;
Bay Bay Bay
West Coast Estuaries
Relative Abundance ‘ Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae

No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries
Puget Hood Skagit Gray's | Willapa | Columbia] Nehalem| Tillamook
Sound | Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S|T M S|T M S|[T M S|T M s|T M s|T M S|T M s
Eulachon A Oi0|0Oj0|0|0|® |@ @
Thaleichthys S C]
pacificus J
L Qo000 0j®|®@|@
E C]
Pacific tomcod A @@ 0|0 oo o|o 0i0o 0|0 O
Micrggadus s O O 0
proximus J @®|@® olll®) ee | _R{O)] ®® RO (CRIC] @@
L 0|0 0|0 0j0o oo 0|0 0O{0 0|0 0|0
E ] @) Q
Topsmelt A O
Atherinops S
affinis J O
L
E
Jacksmelt A
Atherinopsis S
californiensis J
L
E
Threespine AlO|O|O0|0|0[O|e|@|Cjel@|Ol®|l@|O|l®@|®@]| |O|O|O|O|O
stickleback s|jojo| |olo| |e|o| |@|o| [elo| |e@|lo]| |olo]| |olo
g’;f:a'fj;e”s JI@e|@|O|®|O o0 SO @O|@|® @® (O|0j0 |0
LiO|O 0|0 Q|0 0|0 o|O0 0|0 00 oo
EIO|O o] [e] 010 010 (o] [e] 010 (o}[e] o] [e]
Striped bass A
Morone S
saxatilis J
L
E
TM S|ITMS|ITMS|ITMS|ITM SITMS|ITMSITM S
Puget Hood Skagit Gray's | Willapa |Columbia|Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries
Netarts Siletz | Yaquina| Alsea | Siuslaw | Umpqua| Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage |T M S|T M S|T M ST M S|T M S|T M S|IT M ST M S
Eulachon A ololo
Thaleichthys S
pacificus J
L O|0|o
E
Pacific tomecod A o )
Microgadus S
proximus J 0|0 0|0 0|0 o|0 Q|0 0|0 O|@® O
L @]
E
Topsmelt A O|@® @@ 0|0 @® 28
Atherinops S Ol|@ @|@® 0|0 @@ o0
affinis J C] e|e 0|0 @@ ee
L 0|0 0|0 akle] 0|0 0|0
E 0@ OB [C) 0|0 Ol@® e
Jacksmelt A ®)
Atherinopsis S
californiensis J e
L
E
Threespine Al |®l@|OojOojlo|0|0jo|0|0j0®|@|O|®@|O| |OjO| |O|O
stickleback s| |l®| |olo| |olo} |olo] |olo| |e|o| |olo]| |o|o
ggf,f;;’jf“s J| [@|@|j0j0jOj®@Oj0j@OjD|@|@Oj®|®]| |®@|O| [O]|O
L ® O|o Oj|o olle O[O0 10]|0 00| |O0]|O
E @ e]{e] 010 0|0 0|0 ® |0 0|0 0|0
Striped bass A ®) ololololo
Morone [ @] O O
saxatilis J (@) ) olo
L 0] 8] 0]
E ] ] 8]
TMSITMSITMS|ITMSITMS|ITMSITMS|TMS
Netarts Siletz | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rars, or L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries
Klamath |Humboldt Eel Tomales ce’?‘S-F'-’ South Elkhorn Morro
Ri B Ri B Suisun/ S. [San Fran. Slouah Ba
iver ay iver ay Pablo Bays| Bay [¢] y
Species/Life Stage [T M S|IT M ST M ST M S|IT M S|* M S|* * §|* * 8§
Eulachon Al ®|@
Thaleichthys S
pacificus J
L|IO|O|O
E|O
Pacific tomcod A ]
Microgadus S
proximus J Olo ®)
L
E
Topsmelt A 0|0]| [o]o ® o| |O|® [ ]
Atherinops S 0|0 Q|0 ® ] @ ®
affinis J 0|0 ol [@)] @ (0|0 Ot | @ ]
L olle] 0|0 @ @] Ol@ @ @
E 0|0 0|0 @ L [ L
Jacksmelt A ol|o o (@0 @@ ® ®
Atherinopsis S olo o @0 @|® @ @
californiensis J olo ® Ole @le 0O )
L O|0 ] ocOle|] @@ @ ]
E 0|0 @ ole @® C] ®
Threespine Aloele®@|®@OC|@®|@ Olel@{0o| |®@|O 0 0
stickleback sSle®|® ole olo olelo o
Gasterosleus  J|@ @ (@|@|@ (0@ (@ olele|o| |@|o} 0 o
LI®® 0|0 0|0 O|@®|O 8]
El@®@|® 0jo 0|0 0Ol@|O @]
Stripad bass A Ol@ i@ Ol@
Morone S @]
saxatilis J ORIO) olo
L @ |0
E 0|0
TMSITMSI|ITMS|ITMS|ITMS|[* MS|" * S|{* " 8§
Klamath {Humboldt Eel Tomales Cent S.Fr./| South Elkhorn Morro
River Ba Ri B Suisun/ 8. |San Fran. Siouah Ba
ive y iver ay Pablo Bays| Bay oug y
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning
@] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries
Santa San ) . - San "
.Monica | Pedro Al?an;;;os Angg;nm Neg;”a Ff" Mg:;on Diego Eg:fan;
Bay Bay : Bay
Spec[es/Llfe Stage LA -3 * S " S L S *  » S . x S * % s * eg
Eulachon A
Thaleichthys S
pacificus J
L
E
Pacific tomcod A
Microgadus S
proximus J
L
E
Topsmelt A @ @ ® @ @ ® ® e
Atherinops 8 o @) ® O] @® @ ® ]
affinis J @® O] [ o LJ e o e
L O O @ (O] O @] @] ]
E 8] 0] @ @ @® @ @® @
Jacksmelt A ® ® @ o
Atherinopsis [ ® @® ® 8]
californiensis J @® ® ® 0
L O 0 O] @]
E @ @ 0
Threespine A
stickleback s
Gasterosteus J
aculeatus L
E
Striped bass A
Morone S
saxatilis J
L
E .
-] o S £ 4 * S * S * L S - ” S t ] k] S & o« S -1 - S
Santa San . ‘. o San .
Monica | Pedro Alamitos Anggelm Neg«aport Mgzlon Diego Egttjuaana
Bay Bay y y y Bay ry
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
@) Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available : E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 {continued).

West Coast Estuaries

Puget Hood Skagit Gray's | Willapa | Columbia|Nehalem| Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
Species/Life Stage |T M S|T M S[T M S|T M s[T M s|T M s|T M s|T M s
Kelp bass A
Paralabrax S
clathratus J -
L
E
Barred sand bass A
Paralabrax S
nebulifer J
L
E
White croaker A
Genyonemus S
lineatus J
L
E
White seabass A
Atractoscion [
nobilis J
L
E
Shiner perch Al oo @le (@ @0| |®@|j0| |®@|0] |@|®
Cymatogaster P ® ® O] @ @® ® ® @ ®|®
aggregata JlOj@e@Oej@eO|@|@jOl@jOj0|@O0O(@jCl0|@|®|O|@|®
L
E
Pacific sand lance A olo olo olo @) ) 010 ® ®
Ammodytes S ®|e oe o0
hexapterus J @|e o0 o0 Ol@ O|l@ 0|0 O|@ 0@
L CAl L Al o|e 010 0|0 0|0 o O
E ®|e o0 ee
TMS|ITMS|ITMSITM S|ITM S|TMS|TMS|ITM S
Puget Hood Skagit Gray's | Willapa |Columbia|Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
[ ] Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L- Larvae
No Data Available E-Eggs
P - Parturition
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

Woest Coast Estuaries

Netarts | Siletz | Yaquina| Alsea | Siuslaw | Umpqua| Coos Rogue
Bay - River Bay River River River Bay River

Species/Life Stage |T M S|T M S|T M S|[T M S|T M S|T M S|IT M S|[T M S

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis

mr MM “~VT>IMCrS-O>M ~“O>»Mc ~“O>IMr -0N>

Shiner perch ] ® ® @ ]
Cymatogaster ®e o0 e|® oe ®0 oe L AL e
aggregata O|® 0 [ ] a 8 8
Pacific sand lance ® ®) ®) @) e @® '®)
Ammodytes
hexapterus ® 0 ®) 8] ®) ® e)
@) @] @] O O 0 O
TMS|ITMS|ITMS|ITMS|ITMS|ITM SITM SITM S
Netarts Siletz | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
* Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs

P - Parturition
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries

Klamath |Humboidt Eel Tomales °°'!‘ §.Fr./| South Elkhorn Morro
River Ba River Ba! Sulsun/ 8. | San Fran. Slough Ba
y y Pablo Bays| Bay 9 y
Species/Life Stage |T M S|IT M ST M S|IT M S[T M s|[* MS|* * s|* * s
Kelp bass A
Paralabrax S
clathratus J
L
E
Barred sand bass A
Paralabrax S
nebulifer J
L
E
White croaker A 0 O O O
Genyonemus S O 0O @]
lineatus J @) ol0 Olo
L O 0|0 0|0 @
E O @] O
White seabass A
Atractoscion [
nobilis J
L
E
Shiner perch A @®|@® @ @@ e ®
Cymatogaster P ®|@ o0 @@ @ @@ @@ @ ®
aggregata J| @|@ @ | oo |® o
L
E
Pacific sand lance A ') ®)
Ammodytes S 8]
hexapterus J '®) ')
L @] @]
E ®)
TMS|ITMS|ITMSITMS|ITMS|*MS| *s|* * s
Klamath |Humboldt Eel Tomales cer!t S.Fr.| South Elkharn Moaorro
River Ba River Ba Suisun/$. |San Fran. Slough Ba
Y Y| PabloBays| Bay- g Y
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Frash A - Adults
® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E-Eggs
P - Parturition
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Data Summary Table: Spatial Distribution and Relative Abundance

Table 2 (continued).

West Coast Estuaries

Santa San . . - San "
: Alamitos | Anaheim | Newport | Mission . Tijuana
Monica | Pedro Diego
Bay Bay Bay Bay Bay Bay Bay Estuary
Species/]_ife Stage * g * x gl e o+ o * » g » » g|l* *» gl* *» g * o+ g
Kelp bass A O] @ ®)
Paralabrax S @) 0O
clathratus J @ @® e)
L @) O @]
E @) O
Barred sand bass A @ @ @] 0 ®) ® O
Paralabrax S O @)
nebulifer J @ ® '®) ®) @ ®
L o 0 @] O
E O @)
White croaker A e o O
Genyonemus S [ @
lineatus J ® ® @ ') ) O
L @ @ o O O o O
E @ e
White seabass A @ 's)
Alractoscion S @) e}
nobilis J 0 0
L
E O 0O
Shiner perch A @) e) e 0 @) @ @
Cymatogaster P (@) '®) @) e} @) @ @
aggregata J o 0 ® ® ® (] e
L
E
Pacific sand lance A
Ammodytes S
hexapterus J
L
E
L u S A * S " ® S " x S * L] S ® - S u A S * * S
. Santa San . . - ‘8an "
Monica | Pedro AIaBrgcos Anggs im Ners;;:;ort Mg;;on Diego Egijuaanr;
Bay Bay Bay
Waest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
o Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E-Eggs
P - Parturition
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 (continued).

West Coast Estuaries
Puget Hood Skagit Gray's | Willapa | Columbia| Nehalem| Tillamook|
Sound Canal Bay Harbor Bay River Bay Bay
Specles/Life Stage |T M S|T M S|T M S|{T M S|{T M S[T M s|T M s[T M s
Arrow goby A 0|0 0|0 o|0 ele] Q|0
Clevelandia S Ol0 oo olo olol i0lo
fos - J1 [0]jo] [olo| |olo| |o|lo| |olo
L 010 0|0 ollle 0)0 |0
E 0|0 (o][e] (o] [e] 0|0 Q|0
Lingcod A @] @] 0
Ophiodon S @) @] O
slongatus J O|0 ollle} ol|o ojo| |jO|0 O o
L 0|0 O|0 0|0 0|0 0|0
E @) 0 O
Pacific staghorn A ®® @@ ORC] ®@ (CRIC] O @@
sculpin s 0O 0 e) @) (@] @] 0O
Leptocottus JiO@@|0Oj@l@e0|l@e|l@|0O|j@|®@|0|®|® @@ |0 ®0|® | @®
armatus L Q|0 o0 0|0 0 @] 0io 0 O
E 0 ®)] @) @) O O O
California halibut A
Paralichthys [
californicus J
L
E
Diamond turbot A
Hypsopsetta S
guttulata J
L
E
English scle A @® ® ®
Pleuronsectes S O] @ @
vetulus J ee L AL OR[O)] ® @ @@ @ |0 O|@ e e
L oe L Al O|@® O|0 O|0 0|0 O 0|0
E @ @ 9
samflounder o1 Iol@| [ole| [ole| [olo] [olo] lolol [olo] lolo
Platichthys S ® ® ® .
stellatus Jolelole|lo@e|lejec|lej@ole|l@ele|leje|lel@lo|e|e|o|®|®|o
L 0|0 oo O|l@® oo 010 @] 0]O oo
E Q o 8]
T M S|TM S|ITMSITMS|ITMS|ITMSITMTS STMS
Puget Hood Skagit Gray's | Willapa |Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
e Highly Abundant T - Tidal Fresh A - Adults
® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
No Data Available E - Eggs
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Table 2, continued. Spatial distribution and relative abundance (revised 1/91).

West Coast Estuaries
Netarts Siletz Yaquina| Alsea | Siuslaw { Umpqua| Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage |T M S|T M S|T M S|T M S|T M S[T M S|T M S|T M S
Arrow goby A @] 00
Clevelandia S @) 0|0
ios J ®) 0|0
L O O|0
E O Q|0
Lingcod A
Ophiodon S
elongatus J @) '®) olo
L O
E
Pacific staghorn A @ @ ala ® s & R ®
sculpin S o 0 O O @ O O O
Leptocottus J10 @0 @oO/@e|®|O | Nlok] Bl J ( 21 Blenl Al | ®
armatus L O O 0 @ 0 O @ O
E 8] O @) @) @] 8] O O
California halibut A
Paralichthys S
californicus J
L
E
Diamond turbot A
Hypsopsetta S
guttulata J
L
E
English sole A
Pleuronectes S
vetulus J Ol@ 0O|@® OR | @e O@® (O} C) ®®
L O O O 8] O O
E
Starry flounder A olo olo olo o O o
Platichthys S
stellatus J| |lolole|lejo|e|e|o|le|@|ojolojo|e|e|o|e|e|o|e®|®]|o
L OO o0 0|0 @] o O @] ®)
E .
TMSITMS|ITMS|ITMS|ITMSITMS|ITMSITM S
Netarts Siletz * | Yaquina | Alsea | Siuslaw | Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Relative Abundance Salinity Zone Life Stage
@ Highly Abundant T - Tidal Fresh A - Adults
@® Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or L - Larvae
. No Data Available E - Eggs
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Table 2, continued. Spatial distribution and relative abundance (revised 1/91).

West Coast Estuaries
Kiamath |Humboldt Eel Tomales %5::’1’;:;/83: gtr:\n Elkhorn Morro
River Bay River Bay Patlo Bay.;, Bay ’| Slough Bay
Species/Life Stage |[T M S|T M S{T M S|IT M S|IT M S|* MS|* * §|* * §
Arrow goby A olo ®) 0|0 0|0 ® @
Clevelandia S 0|0 ® O@® @ @® O] @
ios J 0|0 @ @@ ®® ® @
L 0|0 @ ®@® @@ ® @
E 0|0 @ (8} [C] @@ @ C)
Lingcod A O
Ophiodon S ®)
slongatus J olo @) olO
L @] @) O
E @)
Pacific staghorn A ® @ O @ @ @
sculpin s ®) ®) 0 @) O O)
Leptocottus J @@ @ ® C)] 0@ |@® 8@ o e
armatus L @) @] O ® ®@® @@ ® @
E @) @] O @] @] @
California halibut
Paralichthys S
californicus J 0O 'S e s '®
L @] 8] @]
E
Diamond turbot A
Hypsopsetta S
guttulata J O e) '®)
L @) |0
E O
English sole A
Pleuronectes S
vetulus J o0 OO0 @ Ol|@ ®|® ® O
L 0|0 0 @] O1|0
E
Starry flounder A olo 0 o) Ol® 0
Platichthys S
stellatus Jjel@@lolololo|e@|o @ol@e|l@| |00 O
L @) oo O o 0|0 @)
E
TMSITMSITMSITMSI|ITMS|[*MS|* *8s|* * 5§
Klamath [Humboldt Eel Tomales -Cséijri‘:u?{/l:g/SaSnog:gn Elkhorn Morro
River Bay River Bay Pablo Bays; Bay " | Slough Bay
Waest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
[ J Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
O Common S - Seawater J - Juveniles
Blank Not Present, Rare, or * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Data Summary Table: Spatial Distribution and Relative Abundance Table 2 {continued).

West Coast Estuaries
Santa San . . - San "
. Alamitos | Anaheim | Newport | Mission . Tijuana
Monica | Pedro Diego
Bay Bay Bay Bay Bay Bay Bay Estuary
Species/Life Stage **s|**s}j***s|**s8st**s|**8|**81**>s8
Arrow goby A o @ ® @ [ @ @
Clevelandia S 0O @ @® @ @ ® @®
los J ] @® @® e e @ ®
L O @® ® @ ® @® @
E O @ @ ® @ @
Lingcod A
Ophiodon S
elongatus J
L
E
Pacific staghorn A @] @) O
sculpin S o) @)
Leptocottus J @ @ O] ® @)
armaltus L @) @) ®) @) ®)
E 0O @)
California halibut A ® 'e) 'e) @)
Paralichthys [ 'e) ®) 4
californicus J ® @ ® C] @) @ ® ®
L @ @
E 8] 8]
Diamond turbot A @) ®) ® '®) @)
Hypsopsetta S @) O
guttulata J ®) ® ® ® ® @)
L O @] @] ) 0O @
E 0 ] o @
English sole A 0 @)
Pleuronectes S @)
vetulus J @)
L @]
E @]
Starry flounder A
Platichthys S
stellatus J
L
E
* " S * * S L4 * S * L] s * * S L] * S x n S *x * S
S::;E; PS;’?O Alamitos | Anaheim | Newport | Mission Dsi:go Tijuana
| Bay Bay Bay Bay Bay Bay Bay Estuary
: Woest Coast Estuaries
Relative Abundance Salinity Zone Life Stage
) L Highly Abundant T - Tidal Fresh A - Adults
@ Abundant M - Mixing S - Spawning
' 0] Common S - Seawater J - Juveniles
Blank Not Present, Rare, or : * - Salinity zone not present. L - Larvae
No Data Available E - Eggs
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Table 3. Temporal Distribution

Index to Table 3: Page location of temporal distribution table for each species and estuary:

Common and Scientific Name

Blue mussal (Mytilus edulis)

Pacific oyster (Crassostrea gigas)

Horseneck gaper ( Tresus capax)

Pacific gaper {Tresus nuttalf)

California jacknife clam (Tagelus californianus)
Pacific litleneck clam (Protothaca staminea)
Manila (Japanese) clam (Venerupis faponica)
Eastern softshell clam (Mya arenaria) .
Geoduck (Panope abrupla)

Bay shrimp (Crangon franciscorum) p.60 | p.61 | p.62 | p.63 | p.64 | p.65 | p.66 |p.67 |p.68 | p.69 |p.70
Dungeness crab (Cancer magister)
Leopard shark {Triakis semifasciata)
Green sturgeon {Acipenser medirostris)
White sturgeon {Acipenser transmontanus)
American shad (Alosa sapidissima)

Paclfic herring (Clupea paliasi)

Deapbody anchovy (Anchoa compressa)
Slough anchovy (Anchoa delicatissima)
Northern anchovy (Engraulis mordax)
Cutthroat trout (Oncorhynchus clark) p.82 | p.83 | p.84 |p.85 | p.86 | p.87 | p.88 |p.89 (p.90 | p.91 |p.92
Steelhead {(Oncorhynchus mykiss)®

Coho salmon (Oncorhynchus kisuich)

Chinook salmon (Oncorhiynchus tshawytscha)”
Chum salmon (Oncorhynchus Kela)

Pink salmon {Oncorhynchus gorbuscha)
Sockeye salmen (Oncorhynchus nerka) p.104!p.105 (p.106 (p.107|p.108 | p.108( p.110 (p.111|p.112|p.113 {114
Surf smelt (Hypomesus pretiosus)

Longfin smelt {Spirinchus thaleichthys)
Eulachon (Thaleichthys pacificus)

Pacific tomecod (Microgadus proximus)
Topsmelt {Atharinops affinis)

Jacksmelt (Atherinopsis californiensis)
Threespine stickleback (Gasterosteus aculeatus
Striped bass {Morona saxatilis)

Keolp bass (Paralabrax clathralus)

Barred sand bass (Paralabrax nebulifery .
White cresher (oo fnoat) p.126|p.127 p.128 p.129|p.130|p.131 | p.132 |p.133|p.134p. 135|136
Shiner perch {Cymaltogaster aggregata)
Pacific sand lance (Ammodytes hexaplerus)
Arrow goby {Cleviandia ios)

Lingcod {(Ophiodon elongatus)

Pacific staghorn sculpin (Leptocotius armatus)
California halibut (Parafichthys californicus)
Diamond turbot {Hypsopsetta guttuiata)
English sole (Pleuronectes vetulus)

Starry flounder (Platichtys stellatus)

* Winter steelhead and summer chinogk saimen are located eleven pages after the pages shown here.
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Table 3. Data Summary Table: Temporal Distribution

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

JFMAMJJASOND

Blue mussel
Myitilis
edulis

L
|
al
|

Pacific oyster

Crassostrea
gigas

meem>» M <~wn>»

i

i

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mrr<mX»ImMmCc <> mrC <n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

Ml Highly Abundant
Abundant

] common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
dJ - Juveniles
L - Larvae

E- Eggs



Table 3 (continued). Data Summary Table: Temporal Distribution

West Coast Estuaries
Grays Harbor Willapa Bay Columbia River
Month JFMAMJJASOND[UFMAMJJASOND|[JFMAMJJASOND
Species/Life Stage
Blue mussel All ! '

" S — I 1
Mytilis gl ] [ |
edulis L — — ——

E —— — —
Crassostrea ; I |
gigas J
L
E
Horseneck gaper A |l I
Tresus s| 1
capax J |l I
L] —
El I
Pacific gaper A
S
Tresus J
nuttalli
L
E
California jacknife A
clam [
Tagelus J
californianus L
E
Pacific littleneck Alr i
clam S C————— C——— 1
Protothaca J I = ]
slaminea L ——— 1
E I I
JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Grays Harbor Willapa Bay Columbia River
West Coast Estuaries
Relative Abundance Life Stage
M Highly Abundant g- Asdults .
: - Spawning
Abundant J - Juveniles
L Common L - Larvae
Blank  Notpresent, Rare, or E-Egos

No Data Available
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
Sstaminea

mr«or»mr<SOrPI MO >»@mMmCSO>»MEOS0O>» Mr<n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND,

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

EEN Highly Abundant
Abundant

C—  common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassosirea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck

mren > mMmrem>»> Mren>»>mMmrc~n > MmO mr<on>

clam ]
Protothaca
staminea —
]
JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Siletz River Yaquina Bay Alsea River
West Coast Estuaries
Relative Abundance Life Stage
EEER Highly Abundant IS\- Igdults _
T - Spawning
EZE  Abundant J - Juveniles
] common L - Larvae
Blank  Not present, Rare, or E-Eggs

No Data Available
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Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassosirea
gigas

Horseneck gaper

Tresus
capax

1L
TIE

iag i
i i
i

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mreem>»>mrenX>mr~>mMmren>MmMC<n>» mr<®n 3>

iiiliil
Hi i
i

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River

Umpqua River

Coos Bay

Woest Coast Estuaries

HEE Highly Abundant
Abundant

1 Common

Blank

Not present, Rare, or¢

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassostrea
gigas

i@ i
%é i

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck

clam
Protothaca
staminea

mreem>Mmreep > Mrend»mMr<mPmrem>>»Imr<on>

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Klamath River

Humboldt Bay

est Coast Estuaries

Rogue River
W
Relative Abundance
Bl Highly Abundant
Abundant
1 Common
Blank  Notpresent, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel

Myitilis
edulis

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam
Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mreem»mreomreen>mC-O > Mr<n>» mMmrswn>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

West Coast Estuaries

Central San Francisco /
Suisun / San Pablo Bays

Relative Abundance

B Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or

No Data Available

55

Life Stage

A - Adults

S - Spawning
J = Juveniles
L - Larvae

E - Eggs

e .



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Eikhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel

Mytilis
edulis

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

Callifornia jacknife

mreno>»mren» mrenmren »mren>»mr-on>»

clam I
Tagelus [ ]
californianus C—/

—

Pacific littleneck ]I [ ]

clam ———— 1 — 1
Protothaca ][ [ ]
staminea C————— ——

C—// C—/——
JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
South San Fran. Bay Elkhorn Slough Morro Bay

West Coast Estuaries

Relative Abundance

B Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or

No Data Available

56

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassosirea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

mremn>»>@XmrC—-n» mMmr<mn>»>mr<n >

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mr~wn>»>mr~n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

M Highly Abundant
Abundant

CJ  Common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 {continued).

West Coast Estuaries

Angheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JEMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

UOULL

Pacific oyster

Crassosirea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

. Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mr~mn>»mr~no>» MmO~ > mMEC-n0>mr -n >

Anaheim Bay Newport Bay Mission Bay
West Coast Estuaries
Relative Abundance Life Stage
HEl Highly Abundant IS\-ASdults .
- Spawning
Abundant J - Juveniles
L3 common L - Larvae
Blank  Notpresent, Rare, or E - Eggs
No Data Available
58

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND




Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Blue mussel
Mytilis
edulis

3
B[O
E ] O

——

i

I
—
—

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

Protothaca
staminea

mrecmo>» mMmr~np>»mNMmrco>mMr-n>»mMr~nN>»mMr<n>»

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Relative Abundance
M Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or

No Data Available

59

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

Table 3 (continued).



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell

clam
Mya ]
arenaria
Geoduck ) | |
Panope —1
abrupta
Bay shrimp
Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

mco»mrezrmren »ImMmrcn>» mr<n>» mr<n>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

HEE Highly Abundant
Abundant

1 common

Blank

Not present, Rare, or

No Data Available

60

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating



Data Summary Table: Temporal Distribution Table 3 (continued).

West Coast Estuaries
Gray's Harbor Willapa Bay Columbia River

Month JFMAMJJASOND|/JFMAMJJASOND[JFMAMJJASOND
Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

M-SV MOCSCZ P MO PmMOSSn>»I MmO <O > M

Triakis
semifasciata
JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Gray's Harbor Willapa Bay Columbia River
West Coast Estuaries
Relative Abundance Life Stage
HE Highly Abundant _ g- %dults _
= - Spawning
Abundant J - Juveniles
I common L - Larvae
E-
Blank  Not present, Rare, or P- Eg?tirition
No Data Available M - Mating

61



T ——

- Data Summary Tab‘lé: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

mMmee-ev» Mr« > Mrn >»mMr<no>»mnMmr<no>>mr<on>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

Relative Abundance

1

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

62

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating



Data Summary Table

: Temporal Distribut

ion

Table 3 (continued).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupia

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

MV PIMOT B MESCSODd(MrSNrIMCO-n>»Mr<on>»

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siletz River

Yaquina Bay

Alsea River

West Coast Estuaries

B Highly Abundant
Abundant

L3 common

Blank

Not present, Rare, or

No Data Available

63

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating




T

Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

Umpqua River Coos Bay

Month JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Species/Life Stage

Manila clam L ]
Venerupis [ l
japonica
jap

N

Eastern softshell [ A |

clam
Mya I A | A
arenaria

Geoduck
Panope
abrupta

Bay shrimp
Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

mzevo» mrez» mreormren»mren >mreon >

JFMAMJJASOND

JFMAMJJASOND|[JFMAMJJASOND

Siuslaw River

Umpqua River Coos Bay

West Coast Estuaries

Relative Abundance
B Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or
No Data Available

64

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

Triakis
semifasciata

meovr» M MOC-“M>d®@mMrem>»mMrem>»meesn >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND,

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

Relative Abundance

Bl Highly Abundant
Abundant

1 common

Blank  Not present, Rare, or

No Data Available

65

Life Stage

A - Adults

S - Spawning
J - Juveniles
L. - Larvae

E - Eggs

P - Parturition
M - Mating



w

Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

mececvyrmrezr» mMr~sn>»>X>mMr<n> > MM~ >» mMmr~on>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River Tomales Bay Central San Francisco /
Suisun / San Pablo Bays
West Coast Estuaries
‘Relative Abundance Life Stage
HE Highly Abundant g- Asdults .
s - Spawning
Abundant J - Juveniles
-3 common L - Larvae
Blank  Not present, Rare, or E Eg?tirition
No Data Available M - Mating
66



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

me &< om >

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

Triakis
semifasciata

MV P M M » MM~ » M ~n >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

Morro Bay

West Coast Estuaries

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

Relative Abundance

B Highly Abundant
Abundant

C common

Blank  Notpresent, Rare, or

No Data Available

67

- E-Eggs

P - Parturition

M - Mating



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

‘Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

Triakis
semifasciata

mzecu»mrezr»mren»mren>»mrenr»imren >

—

—

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

Bl Highly Abundant
Abundant

L1  Ccommon

Blank

Not present, Rare, or

No Data Available

68

Life Stage

A - Aduits

S - Spawning
J - Juveniles
L - Larvae

E- Eggs

P - Parturition
M - Mating




Data Summary Table: Temporal Distribution _

Tablé 3 (continued).

West Coast Estuaries

Anaheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark
Triakis
semifasciata

MV MMM >r» MHn>mMmr<mn?»

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Newport Bay

Mission Bay

West Coast Estuaries

Anaheim Bay
Relative Abundance
HE Highly Abundant
Abundant
L common

Blank  Notpresent, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating




Data Summary Table

: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Manila clam

Venerupis
japonica

clam’
Mya

Eastern softshell

arenaria

Geoduck

Panope
abrupta

Bay shrimp |

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

Triakis
semifasciata

mEcoor»iMrrer»iMr~cmprPIMcn>»mNrs<mn>»mr<<n>»

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Relative Abundance

181

Blank

Highly Abundant
Abundant

Common

Not present, Rare, or

No Data Available

70

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
M - Mating

Table 3 (continued).



Data Summary Table: Temporal Distribution

Table 3 (continued).

Woest Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mr<<m>» mr O M ~“O>MC <O >» MO <O>MmEC<sw>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

B Highly Abundant
Abundant

3 common

Blank  Notpresent, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Acipenser
medirostris

Green sturgeon

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mrrem>» mremPrr mreePmMmr<m>mMCSn>» mMmr-s«on>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Gray's Harbor

Willapa Bay

Columbia River

West Coast Estuaries

Relative Abundance

1

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

72



Table 3, continued. Temporal distribution (revised 1/91).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White st

transm

Acipenser

urgeon

ontanus

Americal
Alosa

sapidissima

n shad

pallasi

Pacific herring

Clupea

aa@ag

Deepbody
anchovy

Anchoa
_compressa

Slough anchovy

Anchoa
delicatissima

mreem>Xmr~mrrmr~n>»mMrren» M~ >»mME <0 >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

Relative Abundance

1

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Table 3 (continued). Temporal distribution (revised 1/91).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

J

White sturgeon

Acipenser
fransmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mrre—m>»@miceen2mremp»mcem > M~ >»mrC<n >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siletz River

Yaquina Bay

Alsea River

West Coast Estuaries

Relative Abundance

H Highly Abundant
Abundant

3 Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table

: Temporal Distribution

Table 3 {continued).

West Coast Estuaries

Siuslaw River

Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

e

White sturgeon

Acipenser
transmonianus

.
Arlencan shad ,
osa (=]
sapidissima ——
Pacific herring C———
ci —
i —
P —
| D—
Deepbody
anchovy
Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mrcnr» mMmr<~sno>»>mMmrr~»»2P>Pmc-0>>mCS<~<n>»mMmr~n>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River Umpgqua River Coos Bay
West Coast Estuaries
Relative Abundance Life Stage
Bl Highly Abundant g- ASduIts .
- Spawning
Abundant J - Juveniles
L common L - Larvae
Blank  Not present, Rare, or E - Eggs

No Data Available
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Data Summary Table

: Temporal Distribution

Table 3 {continued}.

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Slough anchovy

Anchoa
delicatissima

A
, )
Acipenser J 1 i ' —
medirostris L
E
; A 1
White sturgeon s
Acipenser Y I s S B s—
transmonlanus Y
E
American shad g —
Alosa _ .
sapidissima i
E
Pacific herring A
Clupea ? , -
pallasi ’ —— ——
E O
Deepbody A
anchovy S|
Anchoa J
compressa L
E
A
S
J
L
E

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Klamath River

Humboldt Bay

West Coast Estuaries

Rogue River
Relative Abundance
I Highly Abundant
Abundant
1 common
Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

JFMAMJJASOND

Green sturgeon

Acipenser
medirostris

———

White sturgeon

Acipenser
fransmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mrecm>rPmMO~n>» MO »mMmr-n M- > Mo >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

West Coast Estuaries

Central San Francisco /
Suisun / San Pablo Bays

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

Relative Abundance

B Highly Abundant
Abundant

T common

Blank  Notpresent, Rare, or

No Data Available
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Data Summary Table

: Temporal Distributi

on

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

I

1

Pacific herring

Clupea
pallasi

| .

B 0Lk

Deepbody

anchovy
Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mrccwo» mreenr»» MO >»MOSCO>IMES<SO>P>PIMC<n>

|JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

- Morro Bay

West Coast Estuaries

Relative Abundance

HEE Highly Abundant
Abundant

L Common

Blank  Not present, Rare, or

No Data Available

78

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 {continued).

'West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
fransmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody

anchovy
Anchoa
compressa

Siough anchovy

Anchoa
delicatissima

mreeoo>I»mMmren» mMmren»mMmreemp>2mrreon>»Imr<n>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

Relative Abundance

HE  Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Aduits

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Anaheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mre«m>»> Xmnmr<mr mr~»mMmr~n>» MmO > mMmr-s<on>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Anaheim Bay

Newport Bay

Mission Bay

West Coast Estuaries

Blank

Highly Abundant
Abundant

Common

1El

No Data Available

Not present, Rare, or

80

Life Stage

A - Adults

S - Spawning

J - Juveniles

L - Larvae
E - Eggs



Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deep body

anchovy
Anchoa
compressa

Slough anchovy

Anchoa
delicatissima

mre~m>» M r>» MC~O>XMrCn>IMr<n>mreon>

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Relative Abundance

HE Highly Abundant
Abundant

3 Common

Blank  Notpresent, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

81 -

Table 3 (continued).



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries
Puget Sound Hood Canal Skagit Bay
Month JFMAMJJASOND[JFMAMJJASOND|[JFMAMJJASOND
Species/Life Stage
Northern anchovy All ! I !
. S |- —1 ]
Engraulis 1l I Ir ]
morda
* L = — —
E O - —1
Cutthroat trout A ' 1 [ (- |
S
Oncorhynchus J ————1 ——— 1 /1
clarki L
E
Cutthroat trout - A /] 1 —1
Kelts S
Oncorhynchus J
clarki (K) L
E
Steelhead - Fall A
Oncorhynchus S
mykiss (F) J
L
E
Steelhead - A
Half pounder S
Oncorhynchus J
mykiss (H) L
E
Steelhead - A I —1 1
Summer S
Oncorhynchus J C— C—1 —1
mykiss (S) L
E .
JFMAMJJASONDUFMAMJJASOND|JFMAMJJASOND
Puget Sound Hood Canal Skagit Bay
West Coast Estuaries

Relative Abundance

101

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

82



Data Summary Table: Temporal Distribution .

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JEFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

1 EEEE ]

] E—-—]
—
—

Cutthroat trout

Oncorhynchus
clarki

Huu”

—

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

” Hﬂnu”

I—
—

—
—

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mr~wm» M- MO mMmren>»Imren>»mrsomn>

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Gray's Harbor

Willapa Bay

Columbia River

West Coast Estuaries

Relative Abundance

IRl

Blank

Life Stage
Highly Abundant IS\ - ASdults .
- Spawning
Abundant J - Juveniles
Common L - Larvae
E - Eggs

Not present, Rare, or
No Data Available

83




Data Summary Table

: Temporal Distribution

Table 3 {continued).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

| ES—

—

1
—1

Cutthroat trout

Oncorhynchus
clarki

—

-
—

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mren»mren» mreosmreo>mreon »lmreon>»

3
—

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tilamook Bay

Netarts Bay

West Coast Estuaries

Relative Abundance

HE Highly Abundant

Abundant

1 Common ;
Blank  Not present, Rare, or

No Data Available

84

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries
Siletz River Yaquina Bay Alsea River
Month JFMAMJJASOND{JFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Northern anchovy g | I /1
Fngraulis J —— —
L —
E
Cutthroat trout 2 —
Oncorhynchus J | E—
clarki L :
E
Cutthroat trout - A — — —1
Kelts S
Oncorhynchus J
clarki (K) L
E
Steelhead - Fall A
Oncorhynchus f
mykiss (F) L
E
Steelhead - A
Half pounder S
Oncorhynchus J
mykiss (H) L
E
Steelhead - A — —
Summer S
Oncorhynchus J — /]
mykiss (S) L
E
JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Siletz River Yaquina Bay Alsea River
West Coast Estuaries
Relative Abundance Life Stage
EE Highly Abundant g Asdults _
EEE  Abundant J - Juveniles
1 Common L - Larvae
Blank  Not present, Rare, or E-Egos

No Data Available

85




Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

“Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

']

—
—3
—1

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

 —

I

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S) .

mr<~<o>»X MM~ > MOS0 >MESSO P MECSO >PIMC~n >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River

.Umpqua River

Coos Bay

West Coast Estuaries

Relative Abundance

i1

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Aduits

S - Spawning
J - Juveniles
L - Larvae

. E-Eggs

86




Table 3 (continued).

Data Summary Table: Temporal Distribution

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

—
_

Cutthroat trout

Oncorhynchus
clarki

—
—

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mr < wm > mr-cmm:>>mr‘=-m Mmoo rPmrSn»mMr<on >»

—3
—
—
1
(-
-

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

Relative Abundance

IEl

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available
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Life Stage

A - Aduits

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Table 3 (continued). Temporal distribution and relative abundance

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Engraulis
mordax

Northern anchovy

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
- mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mrre«m>»>MmMr~m> MO > MO~ > MCOS<SMX>» mMC<n >

K

JEMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

West Coast Estuaries

Central San Francisco /
Suisun/ San Pablo Bays

Relative Abundance

101

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

88



Table 3 (continued). Temporal distribution and relative abundance

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mr«cmr»mr~m mMmrcn>»mMr<so>»mMrCs<smn>»mrC <n >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

Morro Bay

West Coast Estuaries

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

Relative Abundance

M Highly Abundant
Abundant

3 Common

Blank  Not present, Rare, or

No Data Available
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Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

i i
i i

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mr«mo>»mMr~no>» mr~cno>»xxmMmrmn>»>XmMm~O2>» M~ >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

Relative Abundance

B Highly Abundant
Abundant

L common

Blank  Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 {(continued).

West Coast Estuaries

Anaheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mrcmrp mrcn>»> mr~n>»mMmren>» mCcenmMmre<on >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Anaheim Bay

Newport Bay

Mission Bay

West Coast Estuaries

Relative Abundance

IEN

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

" West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

Oncorhynchus
mykiss (F)

Steelhead -
Half pounder

Oncorhynchus
mykiss (H)

Steelhead -
Summer

Oncorhynchus
mykiss (S)

mreon» mreo»mreo>mren»mrenrmren>

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

- Relative Abundance Life Stage
I Highly Abundant A - Adults
Abundant ‘?: Jﬁsg\:;g:g
C—1 Common L - Larvae
Blank  Notpresent, Rare, or E - Eggs

No Data Available

g2

Table 3 (continued).



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

— —

C—

1 (-

—

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -

Fall
Oncorhynchus
tshawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
ishawyischa (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mr<co» M ~“Or>» MO~ >»>MmMr~nr»>»mr~sn>»| mMmC<omn>

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

Relative Abundance

B Highly Abundant
Abundant

T common

Blank  Not present, Rare, or

No Data Available

93

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

a1

O

[-—

Coho salmon

Oncorhynchus
kisutch

Chinook salmon
Fall '

Oncorhynchus
tshawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
Ishawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mrewm» mMmMr~mr»Imrnx» mrr~mn>»mrc~nx»mmrs<om >

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Gray's Harbor

Willapa Bay

Columbia River

West Coast Estuaries

Relative Abundance

Il Highly Abundant
Abundant

T3 common

Blank  Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eqggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Nehalem Bay Tillamook Bay Netarts Bay

Month JFMAMJJASOND[JFMAMJJASOND[JFMAMJJASOND
Species/Life Stage
Steelhead - - L
Winter

Oncorhynchus —

mykiss (W)
Coho salmon l E

Oncorhynchus v

kisutch —

Chinook salmon -

Fall
Oncorhynchus
tshawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -

Winter
Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawyischa (Sp)

mreem>»mr~r» M~ mMmirr<soz>»>»PmrCc<mnz>»mr~n>»

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

Relative Abundance Life Stage
I Highly Abundant A-Adults

3 e
3 Common L - Larvae
Blank  Not present, Rare, or E- Eggs

No Data Available

g5



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siletz River Yaquina Bay Alsea River

Month JFMAMJJASOND{UFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Steelhead - — N || N— [ | —
Winter

Oncorhynchus — — —1

mykiss (W)

Oncorhynchus

kisutch

Chinook salmon -
Fall

Oncorhynchus
tshawytscha (F)

C |
I

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mrem>P» mMmr<ox» MrEFeo>»MHr<sn>X>MCc~N>»mMmr<mn>

iu

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siletz River

Alsea River

Yaquina Bay

West Coast Estuaries

Relative Abundance

I Highly Abundant
Abundant

1 Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

[ -

I—

1 L1

—3

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -

Fall
Oncorhynchus
tshawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawyischa (Sp)

mrecm>rP M2 Mr~SO>dmMmremn>»>mren >»mreown >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River

Umpqua River

Coos Bay

West Coast Estuaries

B Highly Abundant
Abundant

C—1  common

Blank

Not present, Rare, or
No Data Available

97

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Chinook salmon -
Fall

Oncorhynchus
tshawytscha (F)

Rogue River Klamath River Humboldt Bay
Month JFMAMJJASOND|[UFMAMJJASOND[JFMAMJJASOND
Species/Life Stage )
C—EC [ I— O
Steelhead -
Winter
Oncorhynchus ] —
mykiss (W)
Coho salmon ' _l !
Oncorhynchus
Kisutch CEEE ] CEE —1
———

Chinook salmon -
Late Fall

Oncorhynchus
Ishawyischa (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mrecorxmMC~0>P MECOXmMOSO > MCCn>MmMEC <0 >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

Bl Highly Abundant
Abundant

[ Common

Blank

Not present, Rare, or

No Data Available

98

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

ishawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

ﬂ
i

Chinook salmon -

Spring
Oncorhynchus
Ishawytscha (Sp)

i

Al /3 = —
Steelhead - S
Winter
Oncorhynchus 4 (— —
mykiss (W) L
E
Coho salmon g - T —
Oncorhynchus
kisutch i — | E—
E
Chinook salmon - g '
Fall A
Oncorhynchus J
tshawytscha (F) lé
Chinook salmon - A —d —
Late Fall S
Oncorhynchus ﬂ
E
A
)
J
L
E
A
S
J
L
E

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

West Coast Estuaries

Relative Abundance

1

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available
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Life Stage

A - Aduits

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay Elkhorn Slough

Morro Bay

Month JFMAMJJASOND|UFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -

Fall
Oncorhynchus
Ishawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawylscha (LF)

Chinook salmon -
Winter

Oncorhynchus
ishawylscha (W)

Chinook salmon -

Spring
Oncorhynchus
Ishawytscha (Sp)

mre~m>» MmO MO >»xMrSS>»xPMEC SO >mMmrO<n >

JFMAMJJASONDUFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay Elkhorn Slough

Morro Bay

West Coast Estuaries

Relative Abundance ' Life Stage
BB Highly Abundant ' g-Asdults '
- Spawning
Abundant J - Juveniles
C—1 Common L - Larvae
E - Eggs

Blank  Not present, Rare, or
No Data Available

-100




Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -

‘Fall
Oncorhynchus
tshawytscha (F)

Chinook salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook saimon -
Winter

Oncorhynchus

tshawytscha (W) .

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mrrcwm>»xM@mMCS~N > MOS~O>>XMCCN>»MmMrm>mren >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

HEl Highly Abundant
Abundant

1 Common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Anaheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Steelhead -

Winter
Oncorhynchus
mykiss (W)

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -
Fall '

Oncorhynchus
tshawytscha (F)

?

Chinook salmon -
Late Fall '

Oncorhynchus
tshawyischa (LF)

Chinook salmon -
Winter

Oncorhynchz)s
tshawytscha (W)

Chinook salmon -
|spring
Oncorhynchus
tshawytscha (Sp)

mrewm>»>mrecp M >MOSO>MECS~O>»ME<~n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Anaheim Bay

Newport Bay

Mission Bay

West Coast Estuaries

‘Il Highly Abundant
Abundant

C—1  Common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay Tijuana Estuary

Month

JFMAMJJASOND{JFMAMJJASOND

Species/Life Stage

Winter

mykiss

Steelhead -

Cncorhynchus

W)

Coho salmon

Oncorhynchus
kisutch

Chinook
Fall

Oncorhynchus
tshawytscha (F)

salmon -

Chinook
Late Fall

Oncorhynchus
tshawytscha (LF)

salmon -

Chinook
Winter

Oncorhynchus
Ishawytscha (W)

salmon -

Chinook
Spring

Oncorhynchus
tshawytscha (Sp)

salmon -

mr~mnX>» mrccso>» mreen>»mMmr~n>» MO >»Mr<on>

JFMAMJJASONDJFMAMJJASOND

San Diego Bay Tijuana Estuary

West Coast Estuaries

Relative Abundance Life Stage

B Highly Abundant g-%dults ‘

- Spawning
Abundant 1 - Juveniles
CJ  common L - Larvae
Blank  Not present, Rare, or E - Eggs

No Data Available

103

Table 3 (continued).



Data Summary Table

: Temporal Distributi

on

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum saimon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

me e > M« >»MC <O >»|mMmE<®n >

Surf smelt

Hypomesus
pretiosus

—w >

Longfin smelt

Spirinchus
thaleichthys

mr «om > mr

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

I Highly Abundant
Abundant

C—1  Common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawyischa (Su)

3

Longfin smelt

Spirinchus
thaleichthys

A
S
J
L
E
Chum salmon 2 —m D
Oncorhynchus _ :
keta y J 1
L
E
Pink salmon A
Oncorhynchus S
gorbuscha i
E
Sockeye salmon A 3
Oncorhynchus S
nerka J —1
L
E
Surf smelt A
Hypomesus S
pretiosus J
L
E
A
S
J
L
E

EE ] O

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JEFEMAMJJASOND

Gray's Harbor

Willapa Bay

Columbia River

West Coast Estuaries

I Highly Abundant
Abundant

1 Common

Blank

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

105



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month-

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
kela

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka
Surf smelt
Hypomesus '
pretiosus

] i ] ]

Longfin smelt

Spirinchus
thaleichthys

mremr MO~ MO SN>»MOSO > MOS0 >2>mMmC <0 >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

Life Stage
Ml Highly Abundant A - Adults
5 Soamio
1 common L - Larvae
Blank  Not present, Rare, or E - Eggs

No Data Available

106



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

keta

Chum salmon
Oncorhynchus

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

mre~m>» M~ mren>»>mMmrreen>»mMmreo >»MmC-n >

Oncorhynchus
nerka
Surf smelt
Hypomesus
pretiosus
[
Longfin smelt L I
Spirinchus — —
thaleichthys - !
1 O
| I— O )
JFMAMJJASONDJFMAMJJASOND[JFMAMJJASOND
Siletz River Yaquina Bay Alsea River
West Coast Estuaries
Relative Abundance Life Stage
I Highly Abundant IS\- Asdults _
- Spawning
Abundant J - Juveniles
1 common L - Larvae
E-
Blank  Notpresent, Rare, or Fags

No Data Available

107



Data Sum‘mary Table

: Temporal Distributi

on

Table 3 (continuec_i).

West Coast Estuaries

Siuslaw River

Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
‘pretiosus

Longfin smeilt

Spirinchus
thaleichthys

mre—m>lImreepn MMM~ >XIMC<Sn >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River

Umpqua River

Coos Bay

Woest Coast Estuaries

M Highly Abundant
Abundant

C—1  common

Blank

Not present, Rare, or

No Data Available

108

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table: Temporal Distribution

Table 3 (continued}.

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

Spirinchus
thaleichthys

mremnmrr M~ MO~ P Mr<nxmCen>»>mMre-mn >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

B Highly Abundant
Abundant

C—1  Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults
S - Spawning
J - Juveniles

L - Larvae
E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

mreem>r» M@ MO~ »MOcc0rPIMCOSn0>»mMrO <0 >

Oncorhynchus
nerka
Surf smelt [ ] ]
Hypomesus
pretiosus il ]
1 I || F—— O
Longfin smeit | I 1 T
Spirinchus O — O
thaleichthys [ ] BB
- 3
O 1 E]

Belative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

Central San Francisco /

West Coast Estuaries

Suisun / San Pablo Bays

HE Highly Abundant
Abundant

1 Ccommon

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
kela

Pink salmon

Oncorh ynchus
gorbuscha

Sockeye salmon

Cncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

Spirinchus
thaleichthys

mrem>»Q mMren»mren»mMmr-n>»mrsn>» mrc<n >

—/

i

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

Morro Bay

West Coast Estuaries

M Highly Abundant
Abundant

C—J  Common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Sumfnary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

keta

Chum salmon
Oncorhynchus

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus |
nerka

Surf smelt

Hypomesus
preliosus

Longfin smelt

Spirinchus
thaleichthys

mreo»mrenr mren »lmren»lmrcern »lmreon »

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

Relative Abundance

1

Blank

Highly Abundant
Abundant

Common

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Anaheim Bay Newport Bay

Mission Bay

Month

JFMAMJJASOND{JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

keta

Chum salmon
Oncorhynchus

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mrre~w»xmrcP MOCSCSO>»@PmMO->»>MmMEC~mX>mMmrr -0 >

Spirinchus
thaleichthys
JFMAMJJASOND[YFMAMJJASOND|[UFMAMJJASOND
Anaheim Bay Newport Bay Mission Bay
West Coast Estuaries
Relative Abundance Life Stage
B Highly Abundant g- Asdults .
- Spawning
Abundant J - Juveniles
CJ  common L - Larvae
-E
Blank  Not present, Rare, or E - Eggs

No Data Available
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Data Summary Table

: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JEMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Summer

Chinook salmon -

Oncorhynchus
tshawyischa (Su)

keta -

Chum salmon
Oncorhynchus

Pink salmon

gorbuscha

Oncorhynchus

nerka

Sockeye salmon
Oncorhynchus

Surf smelt

Hypomesus
pretiosus

Longfin smelt

Spirinchus
thaleichthys

Ilmrecen>»mrecenp > MM~ > MCrm>MmMC <O P»IMr<mn>

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Relative Abundance

I Highly Abundant
Abundant

3 common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

Table 3 (continued).



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

JFMAMJJASOND

Eulachon

Thaleichthys
pacificus

mr<aw>»

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine

stickleback
Gasterosteus
aculeatus

Striped bass

Morone
saxatilis

mr <O > mMmr O >» MM ~n>»mCcn>» I mMmC <n >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

B Highly Abundant
Abundant

L3 commeon

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Eulachon —
Thaleichthys
acificus
p.

(I

Pacific tomcod

Striped bass

Morone
saxatilis

A
S
J
L
E
A
Microgadus S
proximus J
L
E
Topsmelt A
Atherinops S
affinis J
L
E
Jacksmelt A
Atherinopsis S
californiensis J
L
E
Threespine A T
stickleback S
Gasterosteus J
aculealus L —1
E C——1
A
S
J
L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Gray's Harbor

Willapa Bay

Columbia River

West Coast Estuaries

Life Stage

A - Adults

S - Spawning
J - Juveniles

HE Highly Abundant
Abundant

3 Common

Blank  Not present, Rare, or

No Data Available

L - Larvae
E - Eggs
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Striped bass

Morone
saxatilis

A
S
J
L
E
A
Microgadus S
proximus J
L
E
Topsmelt g
Atherinops
affinis J
L
E
Jacksmelt A
Atherinopsis S
californiensis J
L
E
Threespine Al I
stickleback S 1
Gasterosteus J C——)
aculeatus L —
E /1
A X
s
J
L
E

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

“West Coast Estuaries

EE Highly Abundant
Abundant

L3 common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 {continued).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine
stickleback

QGasterosteus .
aculeatus

Striped bass

Morone
saxatilis

mrem>» MmO Mr~nr>»mr~no>»imren>»mMmr<mn >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siletz River

Yaquina Bay

Alsea River

West Coast Estuaries

I Highly Abundant
Abundant

L3 Common

Blank  Not present, Rare, or

-No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

Umpgua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Eulachon

Thaleichthys
pacificus

—1

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine

stickleback
Gasterosteus
aculeaftus

mrecor»mMmr~0>»mMr~mn>» mreeo>» Mec<n>»mMr <o >

—1
| I— —
Striped bass ) L ] ([ ]
Morone - — -
saxatilis L |l I ]
. % (I |
— 3 —

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND,

Siuslaw River

Umpqua River

Coos Bay

West Coast Estuaries

I Highly Abundant
Abundant

I common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data 'Summary Table: Temporal Distribution

Table 3 {continued).

West Coast Estuaries

Rogue River

Kiamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

_Eulachon

Thaleichthys
pacificus -

O

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Ather)'nopsis
californiensis

Threespine
stickleback

Gasterosteus
aculeatus

%

EEEE
EEE

:

Striped bass

Morone
saxatilis

mrem>» mrcOr»mrenrmc-n>rmr~n>»mr-n>

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Klamath River

Humboldt Bay

West Coast Estuaries

Rogue River
Relative Abundance -
I Highly Abundant
EZE] Abundant
T3  Ccommon
Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 {continued).

Waest Coast Estuaries

Central San Francisco /

Eel River Tomales Bay Suisun / San Pablo Bays
Month JFMAMJJASOND|[UFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Eulachon 2
Thaleichthys
pacificus J
L
E
Pacific tomcod g . J
Microgadus J : |
proximus
L
E
A I 1 i ]
Topsmelt
Atherinops 5 [ [S— '
affinis J HHim
L 1
E ]
Jacksmelt A
Atherinopsis S [E__]
californiensis J
L R G
E
Threespine All T ] I
stickleback S A —,
QGasterosteus J : ]
aculeatus L
E
Striped bass A
Morone S
saxalilis J
L
E

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Tomales Bay

" West Coast Estuaries

Central San Francisco /
Suisun / San Pablo Bays

- Relative Abundance

HEl Highly Abundant
Abundant

T3 common

Blank  Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JEMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine
stickleback

Gasterosteus
aculeatus

| HMEI

Striped bass

Morone
saxatilis

mrrem>»mreenr>» mrcen>»mMmren>» MO0 > mMmE<~n >

‘Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

Morro Bay

West Coast Estuaries

B Highly Abundant
Abundant

L1 Common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs




Data Summary Table: Temporal Distribution

Table 3 (continued). *

No Data Available

123

West Coast Estuaries
Santa Monica Bay | San Pedro Bay Alamitos Bay
Month JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Eulachon A
Thaleichthys S
pacificus J
L
E
Pacific tomcod A
Microgadus S
proximus J
L
E
Topsmelt A
Atherinops S
affinis J
L
E
Jacksmelt A
Atherinopsis S
californiensis J
L
E
Threespine A
stickleback [
Gasterosteus J
aculeatus L
E
Striped bass A
Morone S
saxatilis J
L
E .
JFMAMJJASOND|JFMAMJJASOND|[JFMAMJJASOND
Santa Monica Bay | San Pedro Bay Alamitos Bay
West Coast Estuaries
Relative -Abundance Life Stage
HEl Highly Abundant g- I;dults _
; - Spawning
EEEEE] Abundant J - Juveniles
3 Common L - Larvae
E-E
Blank  Not present, Rare, or 998



Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Anaheim Bay

Newport Bay

Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

"Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

| Threespine

stickleback
Gasterosteus
aculeatus

Striped bass

Morone
saxalilis

mreeno» M~ Mr<~~n>»xmMmrr~>»mOcsSso>»mren>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Anaheim Bay

Newport Bay

Mission Bay

West Coast Estuaries

I Highly Abundant
Abundant

L common

Blank  Notpresent, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

| Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt °

Atherinops
affinis

Jacksmelt
Atherinopsis

californiensis

Threespine

stickleback
Gasterosteus
aculeaius

Striped bass

Morone
saxatilis

mrsm>»mMmr<«n>men>»®mMren>»>mMmresn>»mr<n>»

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

Woest Coast Estuaries

Relative Abundance

Ml Highly Abundant
Abundant

1 common

Blank  Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Table 3 (continued).



Data Summary Table

: Temporal Distribution”

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineaius

White seabass

Alractoscion
nobilis

Shiner perch
Cymatogaster
aggregata

Pacific sand lance

mreececon »mrecs>mren »mFcon >|mren »lmecen >

Relative Abundance

Ammodytes
hexapterus E
ER
'
JFMAMJJASOND[UFMAMJJASOND|JFMAMJJASOND
Puget Sound Hood Canal Skagit Bay
‘ West Coast Estuaries

HE Highly Abundant
Abundant

T common

Blank

Not present, Rare, or
No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Gray's Harbor

Willapa Bay

Columbia River

Month

JEFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass
Paralabrax
clathralus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Alractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance

Ammodyies
hexapterus

mrem» mr~a>» mremd»mMmren >»mren >»mren >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Gray's Harbor

. Willapa Bay

Columbia River

Woest Coast Estuaries

B  Highly Abundant
Abundant

L1 common

Blank

Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition




Data Summary Table

: Temporal Distribution

Table 3 (continued).

Woest Coast Estuaries

Nehalem Bay

Tillamook Bay

Netarts Bay

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

JFMAMJJASOND

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Alractoscion
nobilis

Shiner perch

Cymatogaster
aggregaia

Pacific sand lance

Ammodyies
hexapterus

mremP» MM M>>I mMC~n>».mO<n>

Relative Abundance

JEFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Nehalem Bay

Tillamook Bay

Netarts Bay

West Coast Estuaries

I Highly Abundant
Abundant

C—J  Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition




Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Alractoscion
nobilis

Shiner perch
Cymatogaster
aggregata

Pacific sand lance —/—/— | IR——
Ammodytes .
hexapterus I | I— C—/

— C—1 I

merem>»mMmreg>» Mreo»mr~no>»>meEcsn > mr<snl>

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siletz River

Yaquina Bay

Alsea River

West Coast Estuaries

B Highly Abundant
Abundant

3  Common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Siuslaw River

Umpqua River

Coos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
Clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
linealus

White seabass

Atractoscion
nobilis

Ammodytes
hexapterus

mr~m>» M~ MM~ e>2mCrcno >mr <o >

Shiner perch
Cymatogaster
aggregata

Pacific sand lance I  —

/] —/—//]
—/ —3

1

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND,

Siuslaw River

Umpqua River

Coos Bay

West Coast Estuaries

I Highly Abundant
Abundant

I common

Blank

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Alractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance

Ammodytes
hexapterus

mreemn>»>@mMmr<Sy P MrCcO»xXmMmrS~Sno>»mr-mn>»mMmr<on >

| —

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

Bl Highly Abundant
Abundant

=3 Common

Blank  Not present, Rare, or

No Data Available
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Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition



Data Summary Table: Temporal Distribution

Table 3 (continued).

Woest Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JFMAMJJASOND

JFMAMJJASOND{UFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Alractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance

Ammodyles
hexapterus

mren>» mreo»mreon»mren »mren »mren »

sjnjs

il

O

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND,

Eel River

Tomales Bay

Central San Francisco /

West Coast Estuaries

Suisun / San Pablo Bays

Relative Abundance

101

Blank

Highly Abundant
Abundant
Common

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition

132



Data Summary Table: Temporal Distribution

Table 3 (continued).

Woest Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance

Ammodyles
hexapterus.

mrecm>>» MOV P MCC-NPMrenB»mMmren >»mreomnd»

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran. Bay

Elkhorn Slough

Morro Bay

W

est Coast Estuaries

Life Stage

A - Adults

S - Spawning
J - Juveniles

Il Highly Abundant
Abundant

T3 common

Blank  Not present, Rare, or

No Data Available

L - Larvae
E - Eggs
P - Parturition
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Data Summary Table

: Temporal Distributi

on

Table 3 (continued).

Woest Coast Estuaries

Santa Monica Bay

San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis [ ]
— ———1
Shiner perch [ ] [ ]
Cymatogaster ——] I
aggregala [ - ]

Pacific sand lance

Ammodytes
hexapterus

mrcm>»mMrSg3>» M~ >»mMrSn>» MOC<SO>mMmec <0 >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Santa Monica Bay

San Pedro Bay

Alamitos Bay

West Coast Estuaries

HE Highly Abundant
Abundant

L1 common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
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Data Summary Table: Temporal Distribution

Table 3 (continued).

Woest Coast Estuaries

Anaheim Bay

Newport Bay Mission Bay

Month

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance

Ammodytes
hexapterus

mrem>» mrEeuy>»mren>»mre>2 Mren>» MmMr<n>»

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Newport Bay Mission Bay

Anaheim Bay
Relative Abundance
B Highly Abundant
Abundant
C—1 common

Blank  Not present, Rare, or
No Data Available

West Coast Estuaries

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

P - Parturition
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Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Parala

Barred sand bass

brax -

nebulifer

White croaker

Genyonemus
lineatus

nobilis

White seabass
Alractoscion

Shiner perch

Cymatogaster
aggregata

»

Pacific sand lance

Ammodyles
hexapterus

mrem>»>Xmrewg>» mrcco»mMmree lmreen >ImMmreon >

Relative Abundance

I

Blank

JFMAMJJASOND

JFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Life Stage
Highly Abundant A - Adults
Abundant ? ﬁggx:g:g
Common lé-: Iéagrg:e
Not present, Rare, or P - Parturition

No Data Available
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Table 3 (continued).



Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Puget Sound

Hood Canal

Skagit Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopselta
guttulata

English sole

Pleuronectes
vetulus

Starry flounder

Platichthys
stollatus

mrcep>»ImMmrco >»mr CO >MrSCn 22O >»ImMmMrcepa>mraceon >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Puget Sound

Hood Canal

Skagit Bay

West Coast Estuaries

M Highly Abundant

Abundant
1 common

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

.

e

N 5
o e e

Blank  Not present, Rare, or
No Data Available
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Data Summary Table: Temporal Distribution Table 3 (continued).

West Coast Estuaries

Gray's Harbor Willapa Bay Columbia River
Month JFMAMJJASOND[JFMAMJJASOND|JFMAMJJASOND
Species/Life Stage
Arrow goby = I J
Clevelandia — —]
ios L |l |
— /)
—/ —
Lingcod
Ophiodon
elongatus —— 1
— 1

Pacific staghorn
sculpin

Leptocoitus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopselta
gutiufata

English sole

Pleuronectes
vetulus

Starry flounder

mr copplMren » MO SO >MmCcCOPIMECn>MC SO P>MECn P>

Platichthys
stellatus : : i .
I — —
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Gray's Harbor Willapa Bay Columbia River
Woest Coast Estuaries
Relative Abundance Life Stage
I Highly Abundant g l;dults .
i - Spawning
Abundant . J - Juveniles
T3 common L - Larvae
E - Eggs

Blank  Not present, Rare, or
No Data Available
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Data Summary Table: Temporal Distribution

Table 3 (continued).

West Coast Estuarigs

Nehalem Bay

Tillamook Bay Netarts Bay

Month

JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn

sculpin
Leptocottus
armatus

in
i

i
Al

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata

English sole
Pleuronectes

vetulus

Starry flounder

Platichthys
steflatus

mr <o »@mrO oM« »PIMHCOX>»XMrCO >»IMECO>IMESO >

3

JFMAMJJASOND

JFMAMJJASOND|JFMAMJJASOND

Nehalem Bay

Tillamook Bay Netarts Bay

West Coast Estuaries

Relative Abundance

EE  Highly Abundant
Abundant

I common

Blank  Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles

L - Larvae
E - Eggs
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Table 3 {continued). Temporal distribution (revised 1/91).

West Coast Estuaries

Siletz River

Yaquina Bay

Alsea River

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn

sculpin
Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata

English sole

Pleuronectes
vetulus

Starry flounder

Platichthys
stellatus

mrecp>»|Mr e >mMmrecen > M <O >mMmr e >mrcep > mrrcm >

3

Relative Abundance

JFMAMJJASOND

UFMAMJJASOND

JFMAMJJASOND

Siletz River

Yaquina Bay

Alsea River

West Coast Estuaries

HE Highly Abundant
Abundant

C—3  common

Blank

Not present, Rare, or
No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs

140




Table 3, continued. Temporal distribution (revised 1/91).

Waest Coast Estuaries

Siuslaw River

Umpqua' River

Coos Bay

Month JFMAMJJASOND|JFMAMJJASOND[JFMAMJJASOND
Species/Life Stage
Arrow goby E:
Clevelandia ——
jos ————)
]
—
Lingcod
Ophiodon
elongatus ——3 —
3
Pacific staghorn i
sculpin - a
Leptocottus i
armatus | — /1
3 O

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetita
guttulata

English sole

Pleuronectes
vetulus

Starry flounder

Platichthys
stellatus

mreecm»MFEcCp>»mMmEcCn PImMmr SO MO SO >MC SO > MCS0 >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Siuslaw River

Umpqua River

Coos Bay

Waest Coast Estuaries

HE Highly Abundant
Abundant

C—  common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Table 3 (continUed). Temporal distribution (revised 1/91).

West Coast Estuaries

Rogue River

Klamath River

Humboldt Bay

Manth

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

L. ]

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata -

English sole

Pleuronectes
vetulus

Starry flounder

Platichthys
stellatus

mrep»mMmr e »mercen »|mrcen »plmrcenp >»mMmrFen>|meep »

—

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Rogue River

Klamath River

Humboldt Bay

West Coast Estuaries

M Highly Abundant
Abundant

C—J  common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Table 3 (continued). Temporal distribution (revised 1/91).

West Coast Estuaries

Eel River

Tomales Bay

Central San Francisco /
Suisun / San Pablo Bays

Month

JEFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocottus
armatus

|

Il
I

I
i

California halibut

Paralichthys
californicus

U
il

il
il

Diamond turbot

Hypsopsetta
guttuiata

English sole

Pleurcnectes
vetulus

Starry flounder

Platichthys
stellatus

mrren»ImrCO>»IMM SO MOCn>MmMr S >mMmE e > Mrcemn>

| ]

L 1

Relative Abundance

JEMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Eel River

Central San Francisco /

Tomales Bay

Suisun / San Pablo Bays

Woest Coast Estuaries

I Highly Abundant
Abundant

L common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adults

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table

: Temporal Distribution

Table 3 (continued).

West Coast Estuaries

South San Fran. Bay

Elkhorn Slough

Morro Bay

Month

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocoitus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopseita
guttulata

English sole

Pleuronectes
veltulus

Starry flounder

Platichthys
stellatus

mr cecon>» mr o >»>Imrcopr»mrcn »plmMmren >MC O >MC <0 >

Relative Abundance

JFMAMJJASOND

JFMAMJJASOND

JFMAMJJASOND

South San Fran, Bay

Elkhorn Slough

Morro Bay

. West Coast Estuaries

I Highly Abundant
Abundant

C—1 common

Blank

Not present, Rare, or

No Data Available

Life Stage

A - Adulis

S - Spawning
J - Juveniles
L - Larvae

E - Eggs
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Data Summary Table:

Temporal Distribution

Table 3 (continued).

West Coast Estuaries

Santa Monica Bay San Pedro Bay

Alamitos Bay

Month

JFMAMJJASOND|UFMAMJJASOND

JFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
- elongatus

Pacific staghorn

sculpin
Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

[
[
Hypsopsetta — :III:
guttufata I
—3 I || D—
(—  S— -
English sole 1 I
Pleuronectes — O
vetulus [ ]
— _
— 0

Starry flounder

Platichthys
stellatus

m o >»|MOCO>»IMC SO X>IMHFcCO >»McSCn >mMmCc SO > mMmr<sn >

JFMAMJJASONDWFMAMJJASOND

JFMAMJJASOND

‘Santa Monica Bay San Pedro Bay

Alamitos Bay

West Coast Estuaries

Relative Abundance Life Stage
HEEE Highly Abundant A - Adults

’ S Spaenig
1 common L - Larvae
Blank  Not present, Rare, or E - Eggs

No Data Available
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Data Summary Table: Temporal Distribution Table 3 (continued).

West Coast Estuaries
Anaheim Bay Newport Bay Mission Bay
Month JFMAMJJASOND|JFMAMJJASOND|JFMAMJJASOND
Species/Life Stage

Arrow goby
Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn

sculpin
Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata

English sole

Pleuronectes
vetulus

Starry flounder

mr e >» M < >»mMmrco>mrmcn Mo CcHO>mMCCO >Mrr«~n>»

Platichthys
stellatus
JFMAMJJASONDJFMAMJJASOND|JFMAMJJASOND
Anaheim Bay Newport Bay Mission Bay
Waest Coast Estuaries
Relative Abundance Life Stage
MM  Highly Abundant A - Adults
S - Spawning
Abundant J - Juveniles
T common L - Larvae
E - Eggs

Blank Not present, Rare, or
No Data Available
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Data Summary Table: Temporal Distribution

West Coast Estuaries

San Diego Bay

Tijuana Estuary

Month

JFMAMJJASONDNFMAMJJASOND

Species/Life Stage

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn

sculpin
Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
gutiulata

English sole

Pleuronectes
vetulus

Starry flounder

Platichthys
stellatus

mrcpn»|MreCco>»>mrcemp >»imrcen >»mMmren>»imrcecp >Iimreon >

JFMAMJJASONDYFMAMJJASOND

San Diego Bay

Tijuana Estuary

West Coast Estuaries

Relative Abundance Life Stage
HE Highly Abundant g Adults
- Spawning
EEE  Abundant ~ J - Juveniles
1 common L - Larvae
E - Eggs

Blank  Not present, Rare, or

No Data Available
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Table 3 (continued).




Table 4. Data reliability )

Index to Table 4: Page location of data reliability table for each species and estuary

| Estuary ]
&
%&@3\%& &S &
(N W) e S D A o\\OQ\%‘b &@ A B
S °p‘°b"’\& V@gﬁoﬁlﬁ@}%@kﬁ%@@f& "q?\»" X %Qo SRR
Rav S Po H PSP 50\,6“\06 & °°r§
Common and Scientific Name ‘%‘Pb“ ﬁ NERRE \\q’ RS RIEIS S "o""".)" '*‘t\"’xb‘ 2R

Blue mussel (Mytilus edulis)

Pacific oyster (Crassostrea gigas)

Horseneck gaper { Trasus capax)

Pacific gaper (Tresus nuttal})

California jacknife clam {Tagelus californianus)
Pacific littteneck clam {Protothaca staminea)
Manila (Japanese) clam {Venerupis japonica)
Eastern softshell clam (Mya arenaria)
Geoduck (Panope abrupta)

Bay shrimp (Crangon franciscorum)
Dungeness crab (Cancer magister)

Leopard shark ( Triakis semifasciata)

Green sturgeon {Acipenser medirosiris)

White sturgeon (Acipenser transmontanus)
American shad {Alosa sapidissima)

Pacific herring (Clupea pallasi)

Deepbody anchovy (Anchoa comprassa)
Slough anchovy {Anchoa delicatissima)
Northern anchavy (Engraulis mordax)
Cutthroat trout (Oncorhynchus clarki)
Steelhead (Oncorhynchus mykiss)"

Coho salmon {Oncorhynchus Kisutch)

Chinook salmon {Oncorhynchus tshawytscha)®
Chum salmon (Oncorhynchus keta)

Pink salmon (Oncorhynchus gorbuscha)
Sockeye saimon (Oncorhynchus nerka) . p. 169 p. 170 p. 171 p. 172
Surt smelt (Hypomesus pratiosus)
Longfin smelt (Spirinchus thaleichthys)
Eulachon (Thaleichthys pacificus)
Pacific tomcod {Microgadus proximus)
Topsmaelt (Atherinops affinis)
Jacksmaelt (Atherinopsis californiensis)
Threespine stickleback (Gasterosteus aculealus) |
Stripad bass (Morone saxatilis)

Kelp bass (Paralabrax clathratus)
Barred sand bass (Paralabrax nebulifer) )
White seabass (Atractoscion nobilis)

White croaker (Genyonemus lineatus) p. 177 p. 178 p. 179 p. 180
Shiner perch (Cymaltogastar aggregala) )
Pacific sand lanca (Ammodytes hexapterus)
Arrow goby (Cleviandia ios)

Lingcod (Ophiodon elongatus)

Pacific staghorn sculpin (Leptocottus armatus)
California halibut {Paralichthys californicus)
Diamond turbot (Hypsopsetta guttulata)
English sole (Pleuronectes vetulus)

Starry flounder (Platichthys stellatus)

p. 153 p. 154 p. 155 p. 156

'.f.p_"1',76‘. »

o p.183  p.184

* Winter steelhead and summer chincok salmon are located four pages after the pages shown here.
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Table 4. Data Summary Table: Data Reliability

Species/Life Stage

West Coast Estuaries

Puget
Sound

Hood
Canal

Skagit
Bay

Grays
Harbor

Willapa |Columbia

Bay

River

Nehalem
Bay

Tillamook
Bay

Blue mussel
Mytilis
edulis

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuitaffi

California jacknife
clam

Tagelus
californianus

Pacific littleneck
clam

mr <Ccor»imMmC Co>»mMmCn>»mMmCCo>» MmO >»mr «@>

O0EEN EEEEN|OONONEEEES ENEEE EEEEDR

O0RENEEEEN|IOONONEEENNE EEEEN EDNENR

CRCON BN RE R B R F gimim) Anp ML R R R U AL R M R B RUORCR JOF |

O0ORON EENEN | ENEEN OO EEEEN ENNGN

mmpmimindl F R N R BRI R R R R Rimimp O MV R R R R BRI R R B 0|

EENEN NS EENEE EEENENEENEEERCOOECR

ENNENNE EENEE EEEENCOONCOE EERENOCOEOE

mpmy Fuj A N R AR BI R R R N Rimiug Auf R/ R 2 0 } QMisinininin

Protothaca
Staminea
Puget Hood Skagit Grays | Willapa [Columbia |Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
B  Moderately Certain f J?;Bm:g
(| Reasonable Inference L - Larvae
E - Eggs
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Table 4 (continued). Data Summary Table: Data Reliability

West Coast Estuaries
Netarts | Siletz |Yaquina | Alsea [ Siuslaw [Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage
Blue mussel g = || C] | O] = = [ |
i a O O O a O O O
Mytilis
My J| m = = N m m m -
L O O a O a | O |
E O O 0 O O O O O
Pacific oyster Al O n | | | || | u
Crassostrea S| O o . u o u O u
L| O | a || n [ ] O ||
E O [ ] O || || | O ||
Horseneck gaper A| MW [ | | || || O] || |
Tresus s| O ] | O O O ] n
capax J | | || | | | | ||
L O | | a O O L ||
E O | u O O O ] [
Pacific gaper Al 1 | | | n n [ ] |
S| 0O || | L] | | | | ||
Tresus
nuttalli J| W u n u u u = u
Ly O | | O | | | | | ]
E 0 || O | | | | |
California jacknife A| W || n | | | [ | |
clam S| W | | | | | || || | |
Tagelus J | | | || | | | [ | ||
californianus L [ | | ] || | | | | ||
E n | || || n || | ||
Pacific littleneck A}l O || | | | | | |
clam s 0O || [ | a 0 || | ||
Protothaca J O | | | | || || ||
staminea L a [ | B a ] [ ] a [ ]
E O | || O d n O ||
Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Reliability Life Stage
B Highly Certain | A - Adults
‘ , S - Spawning
@  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
: E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Cent. S.Fr./| South
Suisun/ S. |San Fran.
Pablo Bays| Bay

Klamath |Humboldt Eel Tomales
River Bay River Bay

Elkharn Morro
Slough Bay
Species/Life Stage

Blue mussel
Mytilis
edulis

Pacific oyster

Crassostrea
gigas

Horseneck gaper

Tresus
capax

Pacific gaper

Tresus
nuttalli

California jacknife
clam

Tagelus
californianus

Pacific littleneck

EEEEN EEENE ANEEN EENENEREEEN OECOCON
O0000mEERR 00000 |mEEER | OO0O0O00OO00 ®O M

mrececon»mMmren>»mrenrmr co»lmrcopimr cnk»
AENEEN EEEENENEEN EEEEN/NEEEENEEEEEN
OOEOEEEREEOONON EENEN | EEEEER(I=EN
OO0EOm|O000000CO00EEEEE EEEER|O0®ED =N
ooOo0OojooocOoOo|iooooog|/EMEER OO0 N 000
O0EOE COOC0O0O0/MeEEER EENER|OON0ON OO0 E
OOMON0O0EON|O0 G 3 &0 NN |G NGN NN ERE

clam
Protothaca
staminea
Klamath |Humboldt Eel Tomales Ceqt. S.Fr./| South Elkhorn Morro
River Bay River Bay Susun/S. [San Fran. Slough Bay
PabloBays{ Bay
West doast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
) S - Spawning
@  Moderately Certain J - Juveniles
3  Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries
Santa San ; . _— San .
Monica | Pedro AlzIaBmltos Anaheim |Newport | Mission Diego Tijuana
ay Bay Bay Bay Estuary
. . Bay Bay Bay
Species/Life Stage
Blue mussel Al O Ch = = ] O O O
Mytilis S| O m! = g O O g O
edulis JI O = 0 m m O m O
Ly 0O a ® O (m a a O
E O O ] O O O O O
Pacific oyster Al m | || [ | ] || [ | ||
Crassostrea S u u u u u u u
gigas J | | | | R | || | | | |
L | | | || | | | ||
E u | || | | | n | | ||
Horseneck gaper A| MW n | | [ | n || |
Tresus S | | . - . . - - .
capax J | [ | | | | | |
L ] | || | | || | |
E ] n n || n | || u
Pacific gaper A O B 0 | 0O = = =
nuttalli J O n O O O ] L] ]
L O O O [ O O] ]| L]
El O O ] O O O] = T}
California jacknife A| @ = O O m O m m
clam S| O O O O O O O O
Tagelus J 0 = | O ] O m =
californianus L O O O O 0 O O O
E O O O O O O O O
Pacific litleneck A| @& | O} O] O O | |
clam S| 0O 0 O O O O | a
Protothaca J O} ] C] O] O O | |
staminea L O O O O a 0 || O
E 0 O O ] O O || a
Santa | San . : o San - .
Monica | Pedro AIaBrgttos Anggelm Ne;;port Mg:mn Diego Eg;]uaanra
Bay Bay y y y y Bay y
Waest Coast Estuaries
Reliability | Life Stage
B Highly Certain : A - Adults
®  Moderately Certain ‘?_' J?J?/:m::g
O  Reasonable Inference . L - Larvae
E - Eggs
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Data'Summary Table: Data Reliability Table 4 (continued).

- Waest Coast Estuaries

Puget Hood Skagit Gray's | Willapa |Columbia |Nehalem | Tillamook
Sound Canal Harbor Bay River Bay Bay

jos)
()
~

Species/Life Stage

Manila clam Al m | | | ] | | | ]
Venerupis S| m u o - u = = -
japonica JI || [ ] O] | | ] ]

L m | O O | n | O
E L] | 0 O || | B | O

Eastern softshell A| N [ | [ | [ | n [ [ | [ |

clam S O | | a O O O
Mya J || n | | | | | | |
arenaria L m O | a fl O [ |

E m O || O ] O O (|

Geoduck Al m || | n n [ | || [ |
Panope S | ] O n | | || [ |
abrupta J | | [ | | n | | |

L O (il O | | | || |
E C] ] a || | | . || [

Bay shrimp A | O | | O a O a

franciscorum J| m O a a O [ | O O
L O O O O O O O O
E ] 0 O [ O d O O

Dungeness crab A| W ] [ ] [ ] ) [ | ] ||
Cancer M m O | | | [ | | | 0 O
magister J - D | . || . D |

L L] O CIE 0 | | O a
E ] O | | | || | | O O

Leopard shark =~ A| H | || ] ' || | |
Triakis Pl o = n n n u u u
semifasciata JI N [ | | || [ | | [ ] [ ]

M N | || N | | | | ||
E | | | | || [ | || | n
Puget Hood Skagit Gray's | Willapa Columbia |Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
B  Moderately Certain f: J?J?l:‘:ig:g
O  Reasonable Inference L - Larvae
E - Eggs
P - Parturition
M - Mating
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Netarts Siletz 'Yaquina Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River

Species/Life Stage
Manila clam

Venerupis
Jjaponica

Eastern softshell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

mzeovrx»mMmrez>»Imeccorx»mrcn>»mr aO>mr 0>

ENERN|0O0EOODOO0CO0OI0D00NOE|00ORON OO0 @O ®
-I’llll DENONEEER IEEEN OO EEENN
ERERNE|EONEm OO0OCOO0 I'llll O0E0=E EEEEN
ERENERN|E0FEEO0EOE EEEER OO EREEN
ENENE|0O0EEmOO0COOMEEER (OO NNEENN
ERRRNO|DEE0OEOOO0O0EEEER | OOEOROOE0M

EREENOO0O0OO0IODCOO0OEERER|OO000C|(/KEERN
EEEEN|ECOOE0|EE0E0)ENREEE ENNEN EEEEE

Triakis
semifasciata
Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
: S - Spawning
@  Moderately Certain J - Juveniles
O  Reasonable Inference L - Larvae
E - Eggs
P - Parturition
M - Mating
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Cent.S.Fr./| South
Suisun/ 8. |San Fran.
Pablo Bays Bay

Klamath [Humboldt Eel Tomales
River Bay River Bay

Elkhorn Morro
Slough

o
2
<

Species/Life Stage

Manila clam

Venerupis
faponica

Eastern sofishell
clam

Mya

arenaria

Geoduck

Panope
abrupta

Bay shrimp

Crangon
franciscorum

Dungeness crab

Cancer
magister

Leopard shark

EOCOEE(NNEON OSSN EENNEER OONOR00®E0ON
EEEENNEREENE ENEEEREEEENOOEO®O0000
ENEEEEEEE EEENE OO0 00000 EEREN

mz «o»mMmregzr»mrecnpmrcn>mr cOR>mr <o >
EREENN(JCO0EfO|EECEC0|EEEEN NEEEERE EREEN
EREONOORERN|0OEE00000 6| NEENE EII:IIDI
I‘.IIII E0O0EOD|D0000EEEER|OO000|/MMANER
ROOOO|(O0E00|00000OmeENER{OOCO0OO0O0O000
ENEEE AEENE EENEN EENREER0OO0ED0® CONDOR

Triakis
semifasciata
Klamath |Humboldt Eel Tomales Cseu'};'usn'/':g/ Sasr? gtan Elkhorn Morro
River Bay River Bay Pablo Bayé Bay " | Slough Bay
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning
@  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
P - Parturition
M - Mating
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Data Summary Table: Data heliability . Table 4 (continued).

Woest Coast Estuaries
Santa San . . . San "
Monica | Pedro Alamitos | Anaheim | Newport | Mission Diego Tijuana
Bay Bay Bay Bay Estuary
. . Bay Bay Bay
Species/Life Stage .

Manila clam A ] | || ] | | | |
Venerupis S[ m | [ | ] | | | ||
japonica J || | | | | | | |

L | | | [ | | n | | ] n
E | | | || | | | | ] |

Eastern softshell Al W [ | [ | | ] ] [ ] |

clam S| m [ | [ [ | n | [ | ||
Mya J [ ] | | m || | || m ||
arenaria L | | n || | || ] m

E [ | ] ] || || | | ||

Geoduck Al m 0 [ ] [ | [ ] | [ ] [ |
Panope S . D . - . . . .
abrupta JI R O | | ] | | |

L | O ] || [ ] | | |
E ] O | || | ] | [ | |

Bay shrimp Al m | | | | | | n | |

franciscorum J [ n | | n | ] | | |
L [ | || | | [ | || | ||
E [ | | ] [ | | N | | ||

Dungeness crab A| N [ ] [ | n [ ] | | |

Cancer M [ | || [ | || [ | | | | |
L ] [ | n | [ | | | | ||
E | | ] || | | [ | B | |

Leopard shark Al E L] n | [ | | | | |
Triakis P O O [ | || [ | B | |
semifasciata J ] = | n [ ] | | | |

M O i || || | | N ||
E || | || || | || | ]
Santav San . ' . . San "
. Alamitos | Anaheim | Newport | Mission . Tijuana
Monica | Pedro Ba Ba Ba Ba Diego Estuary
Bay Bay y y y y Bay
West Coast Estuaries
Reliability ‘ Life Stage
] Highly Certain A - Adults
. S - Spawning
®  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
P - Parturition
M - Mating
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Data Summary Table: Data Reliability . Table 4 (continued).

West Coast Estuaries

Puget Hood Skagit Gray's | Willapa [Columbia |Nehalem | Tillamook
Sound Canal Harbor Bay River Bay Bay

[ve]
I
<

Species/Life Stage
Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody
anchovy

Anchoa
compressa

Slough anchovy

mreo»Imrcecn>»mrco>mrcormr o> mre o>
EEESENENEEEN EEENEENEENEE EEEENE EEEEN
EEEEEEEEEN EEEEREEEEEE EENENEN EEEEN
EENEN|EEEEE EEEEN|EEONONEEEEE EEEEN
III-I AN EE N EEE ENNEENE ENENNE NENNE
BEENE EENEEN| OO 0|6 6O (O NN
ENNEE ENEEN EENEN EENEE EEEEN EEEEN
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Anchoa
delicatissima
Puget Hood Skagit Gray's | Willapa [Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
W  Moderately Certain f Jiezmgg
O Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

" West Coast Estuaries

Netarts Siletz |Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River

Species/Life Stage

Green sturgeon Al W O] | | | O L] O
Acipenser f [ ] ] | | [ ] [ | | [ |
medirostris n O | u [ | O O O

L | || | | | n || ||
E n || || | n || || ||

White sturgeon A| W a O] O O O O O]
Acipgnser S - D | D D . .
transmontanus Y | a O a O ] O L]

L{ W (] || O O | | L]
- E | O || O O n n ]

Americanshad A| W [ | O] = O | | O]
Alosa S| = | O a | a a O
sapidissima J | | 0] O O] O L] a

L | | n a a | O (| O
E | | O 0 | O O O

Pacific herring A 0. O [ ]| ] | m O

pallasi J | O | O | [ | n (|
L a O | O O O O O
E O O i a O} 0 | | O

Deepbody Al m | || | | [ | n ]

anchovy S | | || || [ | | | | |
Anchoa JI m [ | [ | [} | [ | | [ |
compressa L || | | | | | | | | |

El ® | | [ | || [ ] B |

Slough anchovy Al W | | [ | | | | || |
Anchoa ST | | [ | ] | [ | | | |
delicatissima J | | | ] | u | | |

L | | | | | | | | |
E | || | | | | mn | |
Netarts Siletz Yaquina’ Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River
Waest Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
®  Moderately Certain f_' jg:‘:iggg
O Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries
Kiamath |Humboldt| Eel | Tomales |G S-Fr/| South | oo pom | Morro
i . Suisun/ S. |San Fran.
River Bay River Bay Pablo Bavs Bay Slough Bay
Species/Life Stage y
Green sturgeon Al E g a | L} (| | | O
Acipenser f u u u = n - n u
medirostris ] (M O | | [ | O | O
L [ | [ ] | | | g O n ||
E [ | | | | [ ] | | ||
White sturgeon A| M [ | a O [ | O] [ m
Acipenser S u u O n u u =
transmontanus Y O] m O (] [ | O] n ]|
L m || [ | O [ | | | m
E IO | | a | | n [
Americanshad Al @& [ | O] | [ ] = [ ] m
sapidissima J1 O || O] | | a | O
L O | ] O | | || ] (|
E O | ] a | | B || ] O
Pacific herring A | B O ] B || ] 0O
pallasi J O | O3] ]| | | | [ | O
L | | | a ]| | | | O
E | ] | | | n [ | | | O
Deepbody Al m | [ | || | | [ | [ | [ |
anchovy S | | ] | [ | ] | | ]
Anchoa J ] | [ ] | | [ ] | [ ]
compressa L | | [ | [ | | ] || |
E | | ] n | | | n
Slough anchovy A| N [ | | | || | | | |
Anchoa S| n [ ] | [ ] | || [ | [ |
delicatissima J | | ] || [ | | | | | |
L | || n ] | | | | n
E | | | || | ] [ | ] | ||
Klamath |Humboldt Eel Tomales Cer!t. S.Fr./| South Elkhorn Morro
River Bay River Bay Suisun /S, |San Fran. Slough Bay
PabloBays| Bay g
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning
®  Moderately Certain J - Juveniles
[0  Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

h/S|:rl11itcaez Psez?o Alamitos |Anaheim |Newport | Mission DSieagno Tijuana
Bay Bay Bay Bay Bay Bay Bay Estuary

Species/Life Stage

Green sturgeon

Acipenser
medirostris

White sturgeon

Acipenser
transmontanus

American shad

Alosa
sapidissima

Pacific herring

Clupea
pallasi

Deepbody

anchovy
Anchoa
compressa

Slough anchovy

mrco»mrerep»mren>mrcox»mren> mer <on>»
EENAEE ENEEENEENEN EEENE EEEEEEENEENERN
EEERE EEEE(NNEEN EEEENNEENEE EEEEE
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ERENE EEEED SEEENEENEE REEEN EEEEN
gooO0EOO000O0(/MEEEE EEEEE EEEEN EEEENE
ANEEE AEEENE ENENEE NEEEEEEEENE EENEN
(EEEE SNl EEEEIN AEEEE NEEEN EENEEN
[ JONOR JONMORCICICE (R R R R LR R A A PR R RO R RO Q|

Anchoa
delicatissima
Saqta San Alamitos |Anaheim |Newport } Mission S-an Tijuana
Monica | Pedro Ba Ba Ba Bay Diego Estuary
Bay Bay y y y Bay
West Coast Estuaries
Reliability Life Stage
WM Highly Certain A - Adults
; 'S - Spawning
@  Moderately Certain J - Juveniles
O  Reasonable Inference L - Larvae
E-Eggs -
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Data Summary Table: Data Reliability

Species/Life Stage

Table 4 (continued)

West Coast Estuaries

Puget
Sound

Hood
Canal

Skagit

Gray's
Harbor

Willapa
Bay

Columbia
River

Nehalem
Bay

Tillamook]
Bay

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -
Kelts

Oncorhynchus
clarki (K)

Steelhead - Fall

mrecorpmr M-S MO CO2MM CO>>ImMmr Cn>»

NEEENEN EEEEE EEENN DENEE EEENEEJENCON

EEEEN NEENE ENEEEEEENE ENEERNEOOOCORDO

ERECN -IIII EEEEE EEEEN/EEEEE BEEEEDR
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Oncorhynchus
mykiss (F)
Steelhead -
Half pounder
Oncorhynchus
mykiss (H)
Steelhead -
Summer
Oncorhynchus
mykiss (S)
Puget Hood Skagit Gray's | Willapa {Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
" MW Highly Certain A - Aduits
@  Moderately Certain f_- Jiszmg:g
O  Reasonable Inference L - Larvae
E - Eggs



Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Netarts Siletz |Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River , Bay River

Species/Life_Stage

Northern anchovy A| O O C]] a O] a O] O
Engraulis S| m | n | | u N = |
mordax JI O O n O ® O m O

L O O | 0 O O a O

E O n | | | | | | | |

Cutthroat trout Al O ) O] [ | = ] a ]
S | | | | ] | || ||

Oncorhynchus  J | (| ] [ ] O] 7] 0] ||
clarki L] m [ | = u u | | u
E [ | | | || | || n | | |

Cutthroattrout- A} [0 O O [ | O O 0 m

Kelts S| m | | [ | [ | [ | [ | [ | |
Oncorhynchus  J [ ] | | [ ] ] ] ] [ ] |
clarki (K) Ll = | ] || | || ] ]

E ] | | | | L n n |

Steelhead - Fall A [ | B ] B [ ] [ ] ||
Oncorhynchus S u - - u = u u L
mykiss (F) JI = | | | || || [ | [

L | | | || n | | ||
E n | n | | | | | | ||

Steelhead - Al m ] [ | | [ ] | m |

Half pounder S | [ ] | B || [ ] [ ] | |
Oncorhynchus  J [ | [ ] | | [ ] | | m
mykiss (H) L || | | | m | | | ||

E | | | | | | | | |

Steethead - Al W L] || | | | | ||

Summer S | | | || || | | | ||
Oncorhynchus | 0 B B | O] | m
myKiss (S) Ll m | | || | | | |

E | | | || | ] | | | | |
Netarts Siletz |Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
@  Moderately Certain ? Eg::’iggg
O Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Ceqt. S.Fr./| South Elkhorn Morro
Suisun/ S. |San Fran. Slouah Ba
Pablo Bays| Bay 9 d

Klamath |Humboldt Eel Tomales
River Bay River Bay

Species/Life Stage

Northern anchovy A| [ ] ] O [ | | ]| |
Engraulis S| m [ | ] = [ | [ | | | [ |
mordax J O [ | O] O [ | | | )

L O O} 0 | | | ] O

El m [ | L] | [ | | O a

Cutthroat trout Al O O] O | [ | [ | [ | |
S | | | [ | | | | | |

Oncorhynchus  J O O] | || ] | | | ]
clarki L| ® O] || [ | [ | ] | [ ]
E = = | | | [ | I [ | |

Cutthroattrout- A| O L] O || [ ] [ ] [ ] |

Kelts S| ®m [ | | | | [ | | | | |
Oncorhynchus  J ] ] | || [ | | ] |
clarki (K) L m n | n ] | ] |

E | m n | | | | |

Steelhead - Fall A ] [} | | [ ] | [ | | ]
Oncorhynchus S - u o u u u u N
mykiss (F) J| = || ] | ] | | |

L [ | | | B | B | | | [ | |
E|] H | [ | | | | | | | | [ |

Steelhead - Al m | ] | || [ | [ ] [ |

Half pounder S | | | [ ] ] | ] [ ] ] [ ]
Oncorhynchus J| @ || [ ] ] [ | [ ] | [ ]
mykiss (H) L | | | | [ | | [ | | | | |

E! H | | n [ | | | | | | | |

Steelhead - A | | | | | n | | [ | | | ||

Summer S| N ] | | [ | | | | | | | |
Oncorhynchus = | | [} | ]| | ] ||
mykiss (S) L] m = u [ | | || |

El H [ | | [ ] | [ | | | |
Klamath |Humboldt| Eel  |Tomales [CS-Fr/| South 1o b | Morro
River | Ba River | Bay |Juswn/S.SanFran.iq vl Ba
y Y |PabloBays| Bay g y
West Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
®  Moderately Certain ? J?ﬁz:ig:g
O Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Santa San Alamitos |Anaheim |Newport | Mission San Tijuana
Monica | Pedro Bay Bay Bay Bay Diego Estuary
Bay Bay Bay

Species/Life Stage

Northern anchovy

Engraulis
mordax

Cutthroat trout

Oncorhynchus
clarki

Cutthroat trout -

Kelts
Oncorhynchus
clarki (K)

Steelhead - Fall

mrecod>» mMmrcecop»mMmrcCcn» M CO>» M CO>mMmr SO0 >
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Oncorhynchus
mykiss (F)
Steelhead -
Half pounder
Oncorhynchus
mykiss (H)
Steelhead -
Summer
Oncorhynchus
mykiss (S)
San_ta San Alamitos |Anaheim jNewport | Mission San Tijuana
Monica | Pedro Ba Ba Ba Ba Diego Estua
Bay Bay y y y y Bay y
Waest Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning
[ Moderately Certain J - Juveniles
a Reasonable Inference L. - Larvae
' E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Puget Hood Skagit Gray's | Willapa [Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay

Species/Life Stage

tshawytscha (Sp)

Steelhead - Al m | | n = | | [ . m
Winter S| m || | | | | ] | || [ |
Oncorhynchus  J ] ) | ] a n 0 u
mykiss (W) Ll m ] | ] [ | | | |
E | || | ] n | ] ||

Coho salmon Al m || | [ | | | m [ ]
Oncorhynchus S| M || | || || n H n
kisutch J || L] | n L] | O |
L | ] n | || || | || m

E | | || || | | || | | | ||

Chinook salmon - A || | | | ] [ ] | || ||
Fall S || O | ] ] | ] | ] ||
Oncorhynchus J| MW = | | n a | | = |
tshawytscha (F) L| W || | n [ | | | | |
E | | | || || ] || || ||

Chinook salmon - A | ] ] [ ] [ ] | | ] [ ]
Late Fall S| M | | | | [ | | | | | | |
Oncorhynchus J| B n | [ | [ | n || [ ]
tshawytscha (LF) L | | | | n | | | ||
E|] W || | || [ ] | ] [ |

Chinook salmon - A| MW | | | | [ | | | | ||
Winter S| m | n | [ ] ] | | |
Oncorhynchus J| M [ | || ] [ | [ ] || |
tshawytscha (W) L | ] || n || | | ||

: " E [ | | | n | | | | ] || |

Chinook salmon - A| N | | | | | | || | | | |
Spring S [ | || | ] | | n | | |
Oncorhynchus | ] & | | | B [ ] | ] | |
L | | || | | | ] n | |

E | || | | ‘M | | ] n |

Puget Hood Skagit Gray's | Willapa [Columbia |Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay

West Coast Estuaries

Reliability Life Stage
M Highly Certain A - Adults
M  Moderately Certain ? Jﬁs:\r/‘v“r::g
a Reasonable Inference . L - Larvae

E - Eggs
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Data Summary Table: Data Reliability ‘ Table 4 (continued).

West Coast Estuaries
Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage

Steelhead - Al @ (] | | | | | | | O] |
Winter S| m [ | [ | | | | | | | [
Oncorhynchus  J O] O ] u [} 0] ] =
mykiss (W) Ll [ | u n n n u
E n LD u | | n N | |
Coho salmon Al m O [ | = [ | | ] |
Oncorhynchus S| N | | | || | | | | | |
kisutch J| O ] a B [ | | | |
L | | | || | | || | n | |
E n | | | | | n | | | |
Chinook salmon - A| M = || [ | | | = m ||
Fall S | | | | | | | | | | | |
Oncorhynchus  J| W O [ | D || ] O m
tshawytscha (F) L | | | | | | | | | |
E | | | | | | | | n |
Chinook salmon - A | B [ | [ ] | | ]
Late Fall S | | B | | | ] | [ ]
Oncorhynchus Y| ® [ | | | | [ | [ | || |
tshawytscha (LF) L | [ | || [ | [ ] | | | | |
) El W ] n u [ B n u
Chinook salmon - A| W [ | [ | | [ | ] | m
Winter S| m [ | n | || || |
Oncorhynchus J| H | | | | || [ ] ] |
tshawytscha (W) L] N | | [ | | | | |
E | n N ] u | | |
Chinook salmon - A| N ] L] ) | = ] |
Spring S | | | | | [ | | | | |
Oncorhynchus  J [ ] O n = [ ] O] = ]|
tshawytscha (Sp) | o ] ] u ] ] ] |
E | | n | n H |} | |

Netarts Siletz | Yaquina | Alsea | Siuslaw [Umpqua | Coos Rogue

Bay River Bay River River River Bay River

West Coast Estuaries

Reliability Life Stage
B Highly Certain o A - Adults
m  Moderately Certain f J?E::iggg
O Reasonable Inference L - Larvae

E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Cent.S.Fr./{ South
Suisun/ 8. |San Fran.
Pablo Bays| Bay

Klamath [Humboldt Eel Tomales
River Bay River Bay

Elkhorn Morro
Slough Bay

Species/Life Stage
Steelhead -
Winter

Oncorhynchus
mykiss (W)

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -

Fall
Oncorhynchus
tshawyischa (F)

Chinook salmon -
Late Fall

Oncorhynchus
_ tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp)

mrco» M cor»ImMmrcCcn>»mMmCCSO>>IMC<CnO>» mMmr <0>
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Cent.S.Fr./| South
Suisun/ S. {San Fran. gllkhorrr: M;rfo
PabloBays| Bay oug ay

Klamath {Humboldt Eel Tomales
River Bay River Bay

West Coast Estuaries

Reliability Life Stage

M Highly Certain ' A - Adults
. S - Spawning
@  Moderately Certain J - Juveniles
O  Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability | Table 4 (continued).

Woest Coast Estuaries

Santa San . ) o San
Monica Pedro Alamitos | Anaheim | Newport | Mission Diego

Bay. Bay Bay Bay Bay

Tijuana
Estuary

o
Y
<

Species/Life Stage

Steelhead -
-Winter
Oncorhynchus
mykiss (W)

Coho salmon

Oncorhynchus
kisutch

Chinook salmon -
Fall

Oncorhynchus *
tshawytscha (F)

Chinoock salmon -
Late Fall

Oncorhynchus
tshawytscha (LF)

Chinook salmon -
Winter

Oncorhynchus
tshawytscha (W)

Chinook salmon -

Spring
Oncorhynchus
tshawytscha (Sp}

AEEEEEEEEEN EENNEN EEEEE NENEE REEEEN
ENEEN | EEEEE ENEEE ENEEEN EENEE EEENENE
EENEEEE ENENE ENEEE NENEEENEEE EEEEE
EENEEEEEENEEENENE EEENNEEEEE EEEEN| D
-~
NMEEEE NEENNE EESESE EEEEEEENEEE EEEEN

mrcor» mrecon»mrcecor»mrenrxmrcnx>»mr «0>
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Santa San . . - San
Monica | Pedro Alamitos | Anaheim | Newport | Mission

Bay Bay Bay Bay

Tijuana
Estuary

West Coast Estuaries

Reliability Life Stage

B - Highly Certain A - Adults

. S - Spawning
] Moderately Certain J - Juveniles

a Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability (revised 2/91).

West Coast Estuaries

Puget Hood Skagit Gray's | Willapa |Columbia [Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay

Species/Life_Stage
Chinook salmon -
Summer

Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mr oM COrpMC SO MO ~“OP»MO ORI MC<0>

ENEER EESEN EENEENE NEENEEOONCOS EEENN
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Spirinchus
thaleichthys
Puget Hood Skagit Gray's | Willapa |Columbia |Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
W Highly Certain A - Adults
@  Moderately Certain ? J?:S:\:i{ggg
O Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

Waest Coast Estuaries

Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River

Species/Life Stage
Chinook salmon -
Summer

Oncorhynchus
Ishawytscha (Su)

Chum salmon

Oncorhynchus
keta .

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mreon»|mrcecosmrcormrcoslmrcoelmrecn>
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AEEEREER OO0EO00NSEENE EEEEE EEENEE EERERN
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Spirinchus
thaleichthys
Netarts Siletz |[Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Waest Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
®  Moderately Certain f J?E::igr;g
a Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Cent, S.Fr./| South
Suisun/ S. |San Fran.
PabloBays| Bay

Elkhorn Morro
Slough

Klamath |Humboldt Eel Tomales
River Bay River Bay

)
Q
-~

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink salmon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mren>»mrcen»mrcecor»mrconrmrmr co»lmr <cn>»
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EEEEN ENNENENE EEEEE EEEEEN EENENNE EEEEN
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Spirinchus
thaleichthys
Klamath jHumboldt Eel Tomales Ceqt. S.Fr./| South Elkhorn Morro
River Bay River Ba Suisun /8. San Fran. Slough Bay
y PabloBays| Bay g
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning
®  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
E - Eggs
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'Data Summary Table: Data Reliability A‘ Table 4 (continued).

West Coast Estuaries

Santa San
Monica | Pedro
Bay

Alamitos | Anaheim | Newport | Mission
Bay Bay Bay Bay

Tijuana

Diego Estuary

ae]
(Y]
<

Species/Life Stage

Chinook salmon -

Summer
Oncorhynchus
tshawytscha (Su)

Chum salmon

Oncorhynchus
keta

Pink saimon

Oncorhynchus
gorbuscha

Sockeye salmon

Oncorhynchus
nerka

Surf smelt

Hypomesus
pretiosus

Longfin smelt

mrcecor»mrecn>»mr cnp>mrco»mMmr cCo>»mr «n>
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Spirinchus
thaleichthys
"f::itcz Psezr:o Alamitas | Anaheim | Newport | Mission Dsieagno Tijuana
Bay Bay Bay Bay Bay Bay Bay Estuary
West Coast Estuaries
Reliability ' Life Stage
B Highly Certain <A - Adults
; S - Spawning
@  Moderately Certain J - Juveniles
O Reasonable Inference L - Larvae
: E - Eggs
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Data Summary Table: Data Reliability (revised 2/91).

Species/Life_Stage

West Coast Estuaries

Puget
Sound

Hood
Canal

Skagit
Bay

Gray's
Harbor

Willapa
Bay

Columbia
River

Nehalem
Bay

Tillamook
Bay

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine

stickleback
Qasterosteus
aculeatus

Striped bass
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Morone
saxatilis
Puget Hood Skagit Gray's | Willapa |Columbia |Nehalem |Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
@  Moderately Certain ? Jiemgg
O Reasonable Inference L - Larvae
' E - Eggs
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Data Summary Table: Data Reliability _ Table 4 (continued).

West Coast Estuaries

Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
Species/Life Stage
Eulachon Al ' H | | | | O | O]
Thaleichthys S| m || [ | [ ] ] n ] |
pacificus J| = ] [ ] | [ | | | u
L [ | | | | O | )
E | LB | | [ B | n
Pacific tomcod Al O O O] O O L] O O
Microgadus S | O O a | O
proximus J| O O = O O a O O
L O O L] O O 0 O O
E ] a ) O O O O O
Topsmelt Al @m. || | O = O m n
Atherinops St O n O a O O] [ ]
affinis JI O || | | O = m| m ||
L O | a d O @ O |
El O L a a O ] ] ]
Jacksmelt Al H | O] n [ | || O ||
Atherinopsis S| m | [ | | [ | | O [
californiensis J ] H = H | ] || a ]
L [ || | || || | | ||
E [ [ u n [ i a B
Threespine Al m O O] O] L] O a a
stickleback S O 0 (] O a g 0 |
Gasterosteus JI m O = = = O a O
aculeatus L O O O [ a a O O
E 0 O O O a - d O O
Striped bass Al R | n n O] O] = |
Morone S| W | | | [ | O] m | | [ |
saxatilis J | | | | [ | ] i 0 [
L | | | | | | m |
E | | u H | | | ] u
Netarts | Siletz |Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River
Woest Coast Estuaries
Reliability Life Stage
B Highly Certain A - Aduits
M  Moderately Certain j: ig::ig:g
O  Reasonable Inference L - Larvae
' E - Eggs
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Cent. S.Fr./| South
Suisun/ S. |San Fran.
Pablo Bays | Bay

Elkhorn Morro
Slough Bay

Klamath |Humboldt Eel Tomales
River Bay River Bay
Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmelt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine
stickleback

Gasterosteus
aculeatus

Striped bass
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NEERRER(0NOR SR COSEENNERENE EENENN
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EENEN(0E0cEEEEE OO IEEEE EENEEN
EREEECOCODOOENMEEN BB E ENEEN EENNN
EEEEE 0000000 0EE|J0E0E /A EEEE EEEEN

Morone
saxatilis
Klamath [Humboldt Eel Tomales C°‘!‘- S.Fr./) South Elkhorn Morro
River Bay River Bay Suigun/ 8. \San Fran. Slough Bay
PabloBays| Bay:
West Coast Estuaries
Reliability ' Life Stage
B Highly Certain A - Adults
; S - Spawning
@  Moderately Certain J - Juveniles
O  Reasonable Inference L - Larvae
E - Eggs
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Data Summary Table: Data Reliability Table 4 {continued).

West Coast Estuaries

Santa San . . - San
Monica | Pedro Alamitos | Anaheim | Newport | Mission Diego

Bay Bay Bay Bay Bay

Tijuana
Estuary

co
Y]
<

Species/Life Stage

Eulachon

Thaleichthys
pacificus

Pacific tomcod

Microgadus
proximus

Topsmetlt

Atherinops
affinis

Jacksmelt

Atherinopsis
californiensis

Threespine
stickleback

Gasterosteus
aculeatus

Striped bass
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Morone
saxatilis
Santa | San | uoe | Anaheim | Newport | Mission | ~2" | Tijuana
Monica | Pedro Bay Bay Bay Bay Diego Estuary
Bay Bay Bay
Woest Coast Estuaries
Reliability Life Stage
B Highly Certain A - Aduits
. S - Spawning
@  Moderately Certain J - Juveniles
[0  Reascnable Inference L - Larvae
E - Eggs

176



Data Summary Table: Data Reliability

Species/Life Stage

Table 4 (continued).

West Coast Estuaries

Puget
Sound

Hood
Canal

Skagit
Bay

Gray's
Harbor

Willapa
Bay

Columbia
River

Nehalem
Bay

TillamooK
Bay

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance
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Ammodytes
hexapterus
Puget Hood Skagit Gray's | Willapa |[Columbia |Nehalem | Tillamook|
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
B  Moderately Certain f f;em:g
O  Reasonable Inference L - Larvae
E - Eggs

P - Parturition
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries

Netarts Siletz |Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River Rlver Bay River

Species/Life Stage

Kelp bass Al m | | | [ | | |
Paralabrax S| w | | | [ | | | | [ |
clathratus J | | || | [ | | | | [ |

L || | | | | | | | | | |
El m || || | | | | | | | | |

Barred sandbass A| W | [ | [ ] [ | [ | | |
Paralabrax Sl m || | | | | | [ | [ | ||
nebulifer JI n [ | n [ | | [ | n [ |

L | ] | | | [ | || | | | |
E || | | | | | | | | |

White croaker Al m | [ | [ | [ | | [ | )
Genyonemus S n n u n . n u L
lineatus Ji | | | || [ | | | | | |

L [ | [ | | | | | [ ] | | || | |
E | | || | | [ | | | | | |

White seabass A | ] [ | ] B ] [
Atractoscion S| m [ | | | ] | | ] || [ |
nobilis J | | | || || | || | |

L | | | | [ | | | [ | | [ |
Ef W | | | | | | | | | |

Shiner perch Al O O] || [ | [ ] m O
Cymatogaster P| O O o O a O] m| O
aggregata JI O O ] ] n | = O

L | | | | [ | [ | | | [ | | | ]
E | | N | = | | | | | m

Pacific sand lance A| @ O [ | O | (3] ] |
Ammodytes S| 0O a Cf O L] i L] | |
hexapterus J O] O | O | L) m ||

L O O | O O O | ||
E| O O O] O m = O] | |
Netarts Siletz | Yaquina | Alsea | Siuslaw {Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Reliability” Life Stage
M Highly Certain A - Adults
@  Moderately Certain | f_' J?E::iggg
0  Reasonable Inference L - Larvae
E - Eggs
P - Parturition
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Data Summary Table: Data Reliability Table 4 (continued).

West Coast Estuaries
Kiamath |Humboldt| Eel |Tomales |COMS-Fr./| South o iom | Morro
River Ba River Ba Suisun/ S. |San Fran. Slough Ba
o y Y | PpabloBays| Bay g y
Species/Life Stage
Kelp bass Al || [ | | || || [ | n
Paralabrax S n || n || || | | [ | ||
clathratus JI m | [} n | || [ ] |
L n || [ | | | ] | [ | |
E || | | [ | | [ | [ ] [ | |
Barred sandbass A| M | [ | | [ ] [ ] [ | ]
Paralabrax S{ m | [ | | [ | [} [ | [ |
nebulifer J || | [ | | | | [ ] [ | [ |
L n | [ | | | | [ | | | [ |
E | | | [ | ] || [ | [ | |
White croaker Al 'm ] [ a n O u |
Genyonemus S| W u n -0 L] m n n
lineatus JI n = [ | m] = [ | | [ |
L | [ ] | O a = | | [ |
E | [ | | | ] 0] T} O ||
White seabass A n =) | [ | | [ | B [ |
Atractoscion S| = | | | [ | | | [ | | [ |
nobilis J ] ]| || ] ] || B B
L | || n n | | [ | | | |
E | | | | n [ | | || | | | ]
Shiner perch Al O O] O] a L] O] || m
Cymatogaster P| 0O O] O ] ] O] | | =
aggregata JI O O} = O C = || |
L O] O] 0| | [ | | | | |
E 7] ] &= | [ | | [ | n
Pacific sand lance A| W [ | ] O [ | | [ | [ |
Ammodytes S| m O] m | [ | || [ | ]
hexapterus J [ | | L] 0 | | | | |
L [ | [ | L] [ | | n [ | [ |
E [ | | ] O | [ | | | [ |
Klamath |Humboldt Eel Tomales Ceqt. S.Fr./) South Elkhorn Morro
River Bay River Bay Suisun/ S. San Fran. Slough Bay
Pablo Bays| Bay
Wast Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning
@  Moderately Certain | J - Juveniles
[0 Reasonable Inference L - Larvae
E - Eggs
P - Parturition
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Data Summary Table: Data Reliability Table 4 {continued).

West Coast Estuaries

Santa San . : I San
Monica | Pedro Alamitos | Anaheim | Newport | Mission Diego

Bay Bay Bay Bay Bay

Tijuana
Estuary

o]
)
<

Species/Life Stage

Kelp bass

Paralabrax
clathratus

Barred sand bass

Paralabrax
nebulifer

White croaker

Genyonemus
lineatus

White seabass

Atractoscion
nobilis

Shiner perch

Cymatogaster
aggregata

Pacific sand lance
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Ammodytes
hexapterus
Santa San . ; . San .
: Alamitos [ Anaheim | Newport | Mission : Tijuana
Monica | Pedro Bay Ba Bay Bay Diego Estuary
Bay Bay y Bay
Waest Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
; ’ S - Spawning
@  Moderately Certain J - Juveniles
O  Reasonable Inference L - Larvae
E - Eggs
P - Parturition
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Table 4 (continued). Data Reliability

Species/Life Stage

West Coast Estuaries

Puget
Sound

Hood
Canal

Skagit

Grays
Harbor

Willapa
Bay

Columbia
River

Nehalem
Bay

Tillamook
Bay

Arrow goby

Clevelandia
fos

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
gutiulata

English sole

Pleuronectes
vetulus

Starry flounder
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Platichthys
stellatus
Puget Hood Skagit Grays | Willapa |Columbia |[Nehalem | Tillamook
Sound Canal Bay Harbor Bay River Bay Bay
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
S - Spawning
@  Moderately Certain J - Juveniles
O . Reasonable Inference L - Larvae

E - Eggs
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Table 4 (continued). Data Reliability

West Coast Estuaries

Netarts Siletz |Yaquina | Alsea | Siuslaw {Umpgqua | Coos Rogue
Bay River Bay River River Rlver Bay River

Species/Life Stage

Arrow goby Al O O a- || C] ] O |
Clevelandia S| O a a n O] | O u
ios J O O | | ]| ] O | |

Lf O O O | O} O O | |
E| O O O N 0] m O u

Lingcod Al m || | || | || 0 ||
Ophiodon S| m | | [ | | [ | | [ | u
elongatus J| m ) [ | a C] L] = m

L] O | | | | 0 | |
El H n | | | ‘| | [

Pacific staghorn A| @ O | O [ | [ | L] O

sculpin S| O O O | a a O O
Leptocottus JI O O | & = O O
armatus L O O n [ a a O O

E| O - O O O O O O

California halibut A| W [ | | | [ | | | | | | |
Paralichthys S| =m || | n | || || |
californicus J | | | [ ] | [ ] | | | |

L] HW | | | | | | | | |
El B | | | | u ] | |

Diamond turbot Al M [ | [ | | [ ] [ ] [ | ||
Hypsopsetta S| m n [ | n [ | [ | ]
guttulata J | | | | | | | | | |

L] W || | | | | n |
E| N || | | | [ ] | [ |

English sole Al R | | | || | | | |
Pleuronectes S| m [ | | | | | n | [ |
vetulus J ] a | a L] m m 0

L O O O | a O O O
E|l N | | || n | || |

Starry flounder Al m O | | 0| 0 O =
Platichthys S| m | O m] O g m| O
stellatus J ® O | 0 | | 0| m

Ll O O || O O O d O
El O O u O m] m g O
Netarts Siletz | Yaquina | Alsea | Siuslaw |Umpqua | Coos Rogue
Bay River Bay River River River Bay River
West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
@  Moderately Certain S - Spawning
J - Juveniles
O  Reasonable Inference L - Larvae
E-Eggs
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Table 4 (continued). Data Reliability

Species/Life Stage

West Coast Estuaries

Klamath
River

Humboldt
Bay

Eel
River

Tomales
Bay

Cent. S. Fr./
Suisun/ S.
Pablo Bays

South
San Fran.
Bay

Elkhorn
Slough

Maorro
Bay

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn
sculpin

Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata

English sole

Pleuronectes
vetulus

Starry flounder
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Platichthys
stellatus
Klamath |Humboldt Eel Tomales Csir:'su?] /Fg/ S:ncgtrgn Elkhorn Morro
River Bay River Bay Pablo Bayé Bay 1 Slough Bay
\West Coast Estuaries
Reliability Life Stage
B Highly Certain A - Adults
. S - Spawning
®  Modsrately Certain J - Juveniles
a Reasonable Inference L - Larvae
E - Eggs

183




Table 4 (continued). Data Reliability

Spécies/Life Stage

West Coast Estuaries

Santa
Monica
Bay

San
Pedro
Bay

Alamitos | Anaheim | Newport
Bay Bay Bay

Mission
Bay

Tijuana
Estuary

Arrow goby

Clevelandia
ios

Lingcod
Ophiodon
elongaltus

Pacific staghorn
sculpin

Leptocottus
armatus

California halibut

Paralichthys
californicus

Diamond turbot

Hypsopsetta
guttulata

English sole

Pleuronectes
velulus

Starry flounder
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Platichthys
stellatus
Santa San . . - .
Monica | Pedro AIaBr:nos Angrawelm NeBwapon Mg:lon Diego Eg;fna
West Coast Estuaries
Reliability Life Stage
M Highly Certain A - Adults
. S - Spawning
@  Moderately Certain J - Juveniles
00  Reasonable Inference L - Larvae
E - Eggs
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Table 5. Presence/absence of 47 species in West Coast estuaries

Index to Table 5: Page location of presence/absence table for each species and estuary

Common and Scientific Name

Blue mussel (Mytilus adulis)

Pacific oyster (Crassostrea gigas)

Horseneck gaper (Trasus capax)

Pacific gaper ( Trasus nutialj)

California Jacknife clam (Tagelus californianus)
Pacific littleneck clam (Protothaca staminea)
Manila (Japanese) clam (Vensrupis faponica)
Eastern softshell clam {(Mya arenaria)
Geoduck (Panope abrupta)

Bay shrimp (Crangon franciscorum)
Dungeness crab (Cancer magistel)

Leopard shark ( Triakis semifasciatd)

Green sturgeon (Acipenser medirostris)
White sturgeon (Aclpenser transmontanus)
American shad (Alosa sapidissima)

Paclfic herring {Clupea pallasi)

Deepbody anchovy (Anchoa compressa)
Slough anchovy (Anchoa delicatissima)
Northern anchovy {(Engraulis mordax)
Cutthroat trout (Oncorhynchus dlarki)
Steelhead {Oncorhynchus mykiss)

Coho salmon (Oncorfiynchus Kisuich)
Chinook salmon {Oncorynchus tshawytscha)
Chum salmon {Oncorhynchus keta)

Pink salmon (Oncorhynchus gorbuscha) -
Sockrs savon (Omeortymeace nora) p. 190 p. 191 p. 192 - p. 193
Surl smelt (Hypomesus pretiosus)

Longlin smelt {Spirinchus thaleichthys)
Eulachon (Thalsichthys pacificus)

Paclfic tomcod (Microgadus proximus)
Topsmaelt (Atherinops affinis)

Jacksmelt {(Atherinopsis californiensis)
Threespine stickleback (Gasterosteus aculeatus)
Striped bass {Morone saxatilis)

Kelp bass (Paralabrax clathratus)

Barred sand bass {Paralabrax nebulifer)

White seabass (Atractoscion nobilis)

White croaker (Genyonemus lineatus)

Shiner perch (Cymatogaster aggregata)

Pacific sand lance (Ammodytes hexapterus)
Arrow goby (Cleviandia los)

Lingcod (Ophiodon efongatus)

Pacific staghom sculpin {Leplocotius armatus)
California halibut {Paralichthys californicus)
Diamond turbot (Hypsopsetia gutiulala)

English sole (Pleuronectes vetulus)

Starry flounder (Platichthys stellatus)
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Table 5. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species/life stage

Puget
Sound

Hood
Canal

Grays
Harbor

Columbia
River

Willapa
Bay

Nehalem

Tillamook

Bay Salinity
: Zone

Blue mussel
Mytilus
edulis

Pacific oyster
Crassostrea
gigas

Horseneck gaper
Tresus
capax

Pacific gaper
Tresus
nuttallii

California jackknife clam

Tagelus
californianus

Pacific littleneck clam
Protothaca
staminea

Manila clam
Venerupis
japonica

Softshell
Mya

arenaria

< L 2]
L. L 2]
< 2

L 2 2]

L. 2 2]
-
< <2

L L 2]

Lol 2
2 2 L

Geaduck
Panopea
abrupta

L L 2]

ld 2 2]
L. 2 2

Bay shrimp
Crangon
franciscorum

Dungeness crab
Cancer
magister

Leopard shark
Triakis
semifasciata

Green sturgeon
Acipenser
medirostris

White sturgeon
Acipenser
transmontanus

American shad
Alosa
sapidissima

Pacific herring
Clupea
pallasi

Deepbody anchovy
Anchoa
compressa

Slough anchovy
Anchoa
delicatissima

Northern anchovy
Engraulis
mordax

re»rerrerredraerrer>»re»TePre>raeriraeriraePrerPirae>re>red>rcePre>rck

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

Puget
Sound

TMS
Skagit
Bay

Hood
Canal

Grays
Harbor

T M

Willapa Columbia

Bay

River

Nehalem
Bay

S

Tillamook
Bay

A = Adults

J = Juveniles
L = Larvae

P = Parturition
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Blank = Species / lifestage is not present



Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Netarts
Bay

Siletz
River
T

Yaquina |Alsea

River

TMS|ITM

S

Siuslaw Umpqua |Coos Rogue
River River Bay River

Blue mussel
Mytilus
edulis

Pacific oyster
Crassostrea
gigas

Horseneck gaper
Tresus

capax

Pacific gaper
Tresus
nuttallij

2 2 2]

2 2.2

Tagelus
californianus

California jackknife clam

Pacific litdeneck clam
Protothaca
staminea

Manila clam
Venerupis
japonica

Softshell
Mya
arenaria’

Geoduck
Panopea
abrupta

Bay shrimp
Crangon
franciscorum

Dungeness crab
Cancer

magister

Leopard shark
Triakis
semifasciata

Green sturgeon
Acipenser
medirostris

White sturgeon
Acipenser
transmontanus

American shad
Alosa
sapidissima

Pacific herring
Clupea
pallasi

< 2 <)
< 2 2

v

L. 2 L
< 2 2]
< 2,

L 2 2

<2 2
<
< 2]
2.2 2]
<.
Py

Deepbody anchovy
Anchoa
compressa

Slough anchovy
Anchoa
delicatissima

Northern anchovy
Engraulis
mordax

re>reriredPrerroeriraer»irePiveriraePireriredreriroe»reProedre®rerre?ecy>

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

T M S
Netarts
Bay

T M S

‘| Siletz

River

T MSITM
Yaquina |Alsea

River

s

TMS|ITMSITMS|T MS
Siuslaw Umpqua |Coos Rogue
River River Bay River

A = Adults

J = Juveniles

L =Larvae

P = Parturition
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= Species / lifestage is present
Blank = Species / lifestage is not present
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Klamath | Humboldt |Eel Tomales | cenralsan | South San Elkhomn Morro
River Bay River Bay Francisco Bay' | Francisco Bay | Slough Bay
TMSITMS|ITMS|TMS|TMS|* MS|[* * g|* =«

Blue mussel
Mytilus
edulis

Pacific oyster
Crassosirea
gigas

Horseneck gaper
Tresus
capax

Pacific gaper
Tresus
nuttallii

California jackknife clam
Tagelus
californianus

Pacific littleneck clam
Protothaca
staminea

Manila clam
Venerupis
japonica

Softshell
Mya
arenaria

Geoduck
Panopea
abrupta

Bay shrimp
Crangon
franciscorum

<
2.2 2]

<.
e 2 2]
2 2 2]
2.2 2]
L 2 2]

Dungeness crab
Cancer
magister

Leopard shark
Triakis
semifasciata

Green sturgeon
Acipenser
medirosiris

White sturgeon
Acipenser
transmontanus

| American shad
Alosa
sapidissima

Pacific herring
Clupea
pallasi

Deepbody anchovy
Anchoa
compressa

Slough anchovy
Anchoa
delicatissima

Northern anchovy
Engraulis
mordax

rerPrerrerraerroerirerre>lvedrireriroedlrmrerlire>raerirerraerraedirerires|ire>

Legend:
T = Tidal fresh zone
M = Mixing zone

. 8 = Seawater zone

TMSITMSITMS|ITMS|TMS|* MSs|* * g|* =

Klamath Humboldt |Eel Tomales |[Central San | South San Elkhem Morro
River Bay River Bay Francisco Bay' | Francisco Bay | Slough Bay

1 Includes San Pablo and Suisun Bays.

A = Adults v = Species / lifestage is present
J = Juveniles Blank = Species / lifestage is not present
L = Larvae

* = Salinity zone is not present P = Parturition
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).
Santa San Pedro | Alamitos | Anaheim |[Newport |Mission San Diego | Tijuana
Monica Bay | Bay Bay Bay Bay Bay Bay Estuary
Spedes ) * * S * * * s * * s * * s *

Salinity

* S * S * * S * * g Zone

Blue mussel

Mytilus
edulis

Pacific oyster
Crassostrea
gigas

Horseneck gaper
Tresus
capax

Pacific gaper
Tresus
nuttallii

<
2, 2 <]
2 L L]
L L L]

2,
L 2 2]
<2 L 2]
2 L L]

California jackknife clam
Tagelus
californianus

Pacific littleneck clam
Protothaca
staminea

L L L]
L

2 2 2

< 2 2]
<
<,
<L

2 L L]

Manila clam
Venerupis
japonica

Softshell
Mya
arenaria

Geoduck
Panopea
abrupta

Bay shrimp
Crangon
franciscorum

Dungeness crab
Cancer
magister

Leopard shark
Triakis
semifasciata

<

2 L 2]
<.
£
<
<.
<

Green sturgeon
Acipenser
medirostris

White sturgeon
Acipenser
transmontanus

American shad
Alosa
sapidissima

Pacific herring
Clupea
pallasi
Deepbody anchovy
Anchoa
compressa

Slough anchovy
Anchoa
delicatissima

Northern anchovy
Engraulis
mordax

rh)rh>ru>ru>ru>rn>rL>ve>ru>rL>rL>rL>rL>rL>rL>rL>rL>rL>rL>

* * s * * s * * s * * S * * S L * s T * * s * * S
Santa | San Pedro | Alamitos | Anaheim [ Newport | Mission San Diego | Tijuana
Monica Bay|{Bay . Bay Bay Bay Bay Bay Estuary

Legend:

T = Tidal fresh zone A = Adults = Species / lifestage is present

M = Mixing zone J = Juveniles Blank = Species / lifestage is not present
S = Seawater zone L=larvae

* == Salinity zone is not present P = Parturition
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 2/91).

Skagit
Bay

Species

Puget
Sound

Hood
Canal

Grays
Harbor

Willapa
Bay

Columbia
River
M S

Bay

Nehalem

T M S

Tillamook
Bay

T M 87

Cutthroat trout
Oncorhynchus
clarki

Pink salmon
Oncorhynchus
gorbuscha

Chum salmon
Oncorhynchus
keta

Coho salmon
Oncorhynchus
kisutch

Steelhead - fall
Oncorhynchus
mykiss (F)

Steelhead - half pounder
Oncorhynchus
_mykiss (H)

Steelhead - summer
Oncorhynchus
mykiss (S)

Steelhead - winter
Oncorhynchus
mykiss (W)

Sockeye salmon
Oncorhynchus
nerka

Chinook salmon - fall
Oncorhynchus

ishawytscha (F)

Chinook salmon - late fall
Oncorhynchus
tshawytscha (LF)

Chinook salmon - winter
Oncorhynchus
tshawytscha (W)

Chinook salmen - spring
Oncorhynchus
tshawytscha (Sp)

Chinook salmon - summer
Oncorhynchus
tshawytscha (Su)

Surf smelt
Hypomesus
_pretiosus

Longfin smelt
Spirinchus
thaleichthys

Eulachon
Thaleichthys
_pacificus

Pacific tomcod
Microgadus
_proximus

Topsmelt
Atherinops
affinis

redre>raedradlraed>raePraePre>»raePiraerrerre>re>rerre>»rer>»raea>rcrProece>

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

Puget
Sound

‘Hood
Canal

Grays

Harbor

Willapa
Bay

Columbia

River

Bay

Nehalem

Tillamock
Bay

A = Adults
J = Juveniles

L = Larvae
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v = Species / lifestage is present
Blank = Species / lifestage is not present
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Siletz
River
T M S

Netarts
Bay
TMS

Yaquina |Alsea
Bay

T M S

S

Siuslaw Umpqua
River River
T M S|

Coos
Bay

Rogue
River

Salinity
S Zone

Cutthroat trout
Oncorhynchus
clarki

Pink salmon
Oncorhynchus
gorbuscha

Chum salmon
Oncorhynchus
kela

o Pl >

Coho salmon
Oncorhynchus
kisutch

Steelhead - fall
Oncorhynchus
mykiss (F)

Steelhead - half pounder
Oncorhynchus
mykiss (H)}

Steelhead - summer
Oncorhynchus
mykiss (S)

Steelhead - winter
Oncorhynchus
mykiss (W)

Pir e P - P P PP

Sockeye salmon
Oncorhynchus
nerka

Chinook salmon - fall
Oncorhynchus
tshawytscha (F)

VEREN P ENEN R AN IR R A

MR

Chinook salmon - late fall
Oncorhynchus
tshawytscha (LF)

Chinook salmon - winter
Oncorhynchus
tshawytscha (W)

Chinook salmon - spring
Oncorhynchus

tshawyischa (Sp)

Chinook salmon - summer
Oncorhynchus
tshawytscha (Su)

Surf smelt
Hyporesus
pretiosus

Longfin smelt
Spirinchus
thaleichthys

Eulachon
Thaleichthys
pacificus

Pacific tomcod
Microgadus
proximus

Topsmeilt
Atherinops
affinis

P e>roedrediraePirePrePre>rce>iraed®

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

T M S
Netarts

T M S
Siletz

T M s
Yaquina

T M
Alsea

Bay River Bay River

S

T M S

Siuslaw
River

T M S

Umpqua
River

T M
Coos

Bay

S

Rogue

River

A = Adults
J = Juveniles
L = Larvae
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= Species / lifestage is present

Blank = Species / lifestage is not present



Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Klamath
River
T M S

Humboldt
Bay
T M S

Eel
River
T M S

Tomales
Bay
T M S

Central San _ | South San Elkhorn
Francisco Baly1 Francisco Bay | Slough
* %

TMS|* MS S

Morro
Bay
*

%*

S

Cutthroat trout
Oncorhynchus
clarki

Pink salmon
Oncorhynchus
gorbuscha

Chum salmon
Oncorhynchus
keta

Coho salmon
Oncorhynchus
kisutch

Steelhead - fall
Oncorhynchus
mykiss (F)

Steslhead - half pounder
Oncorhynchus
mykiss (H)

Steelhead - summer
Oncorhynchus
mykiss (S)

Steelhead - winter
Oncorhynchus
mykiss (W)

Sockeye salmon
Oncorhynchus
nerka

Chinook salmon - fall
Oncorhynchus
tshawytscha (F)

Chinook salmon - late fall
Oncorhynchus
tshawytscha (LF)

Chinook salmon - winter
Oncorhynchus
tshawytscha (W)

Chinook salmon - spring
Oncorhynchus
tshawytscha (Sp)

Chinook salmon - summer
Oncorhynchus
ishawytscha (Su)

Surf smelt
Hypomesus
pretiosus

Longfin smeit
Spirinchus
thaleichthys

< L 2]
L 2 2]

< < 2]
2L 2]
<, < 2
L L 2]
< L

Eulachon
Thaleichthys
pacificus

Pacific tomcod
Microgadus
proximus

Topsmelt
Atherinops
affinis

mrePrerroe»roerireredraeriraerroed»roe>iroeredire»roerdirredliredire>ired>re>

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

T M S

Klamath
River

T M S

Humboldt
Bay

T M S

Eel
River

T M S

Tomales
Bay

TMS|*MS|* * g
Central San | South San Elkhorn

Francisco Bay' | Francisco Bay | Slough

Morro
Bay

1 Includes San Pablo and Sulsun Bays.

* = Salinlty zone is not present

A = Adults

J = Juveniles

L = Larvae
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V = Species / lifestage is present

Blank = Species / lifestage is not present
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Santa San Pedro | Alamitos | Anaheim |Newport |Mission San Diego | Tijuana

Monica Bay| Bay Bay Bay Bay Bay Bay Estuary
- & S % * * * S %* * s _* * * * *

s |Salinity

S Zone

Species S * S
Cutthroat trout
Oncorhiynchus
clarki
Pink salmon
Oncorhynchus
gorbuscha
Chum salmon
Oncorhynchus
kela
Coho salmon
Oncorhynchus
kisutch
Steelhead - fall
Oncorhynchus
mykiss (F)
Steelhead - half pounder
Oncorhynchus
mykiss (H)
Steelhead - summer
Oncorhynchus
mykiss (S)
Steelhead - winter
Oncorhynchus
mykiss (W)
Sockeye salmon
Oncorhynchus
nerka
Chinook salmon - fall
Oncorhynchus
tshawytscha (F)
Chinook salmon - late fall
Oncorhynchus
tshawytscha (LF)
Chinook salmon - winter
Oncorhynchus
tshawylscha (W)
Chinook salmon - spring
Oncorhynchus
tshawytscha (Sp)
Chinook salmon - summer
Oncorhynchus
tshawytscha (Su)
Surf smelt
Hypomesus
pretiosus
Longfin smelt
Spirinchus
thaleichthys
Eulachon
Thaleichthys
pacificus
Pacific tomcod
Microgadus
proximus
Topsmelt
Atherinops
affinis

Ferlredlirerlredirerirerrerreriraepirerrerire»irce>r e e Prc>ire»irePire>

S S s S S

Santa San Pedro | Alamitos | Anaheim |Newport | Mission San Diego | Tijuana
Monica Bay| Bay Bay Bay Bay Bay Bay Estuary

S

Legend:

T = Tidal fresh zone A = Adults = Spedies / lifestage is present

M = Mixing zone J = Juveniles Blank = Species / lifestage is not present
S = Seawater zone L = Larvae

* = Salinity zone is not present
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Puget
Sound
T M

Hood Skagit
Canal Bay

Grays
Harbor

Columbia |Nehalem | Tillamool
River Bay Bay

k

Salini
Zone o

Jacksmelt
Atherinopsis
californiensis

Threespine stickleback
Gasterosteus
aculeatus

Striped bass
Morone
saxatilis

Kelp bass
Paralabrax
clathratus

Barred sand bass
Paralabrax
nebulifer

White seabass
Atracioscion
nobilis

White croaker
Genyonemus
lineatus

Shiner perch
Cymatogaster
aggregata

Pacific sand lance
Ammodytes
hexapterus

Arrow goby
Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn sculpin
Leptocottus
armatus

2.
|2 L 2
<
<
£

2 2 2]
<

2. L 2]

<
2
2 22
<
<,
<
<
2 2 2f
<,
2.

LoL 2

California halibut
Paralichthys
califomicus

Diamond turbot
Hypsopsetta
guttulata

English sole
Pleuronectes
vetulus

Starry flounder
Platichthys
stellatus

roerirerPiraer»rerredirediraedPr-aed»vedPirae>red>iroedirerrcedirecd-rae>

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

£
<. 2]
N2 2 <]

T M
Grays
Harbor

e 2 2]

v v
V{3

_‘J
S|IT M

Willapa Columbia |Nehalem |Tillamoo
Bay River Bay Bay

V|
J[v A
J| A
S| T M

.\]
N
N}
S
k

A = Adults

J = Juveniles
L = Larvae

P = Parturition
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= Species / lifestage is present
Blank = Species / lifestage is not present



Table 5, continued

Species

. ‘Presence/absence of 47 spécies in west coast estuaries (revised 1/91).

Netarts
Bay

Siletz
River

Alsea
River

Coos
Bay

Siuslaw
River

Umpgqua
River

Rogue
River

Jacksmelt
Atherinopsis
californiensis

Threespine stickleback
Gasterosleus
aculeatus

Striped bass
Morcone
saxatilis

Kelp bass
Paralabrax
clathratus

Barred sand bass
Paralabrax
nebulifer

White seabass
Airactoscion
nobilis

White croaker
Genyonemus
lineatus

Shiner perch
Cymatogaster
aggregata

Pacific sand lance
Ammodytes
hexapterus

Arrow goby
Clevelandia
ios

<.
< 2 2]

2
2.
<
L 2 2]
< 2 L2

Lingcod
Ophiodon
elongatus

Pacific staghorn sculpin
Leptocotius
armatus

California halibut
Paralichthys
californicus

Diamond turbot
Hypsopsetta
guitulata

English sole
Pleuronectes
vetulus

Starry flounder
Platichthys
stellatus

reXrePirae?PrediredPiroePiraePred>VediraePreProcdPrePrea?re>r-ed

[

v

A B B I |
VA ALYV YN
v y v
S S S

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

Netarts
Bay

T M
Alsea
River

T M

Siuslaw
River

T M
Umpqua
River

T M
Coos
Bay

A = Adults

J = Juveniles
L = Larvae

P = Parturition
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= Species / lifestage is present

Blank = Species / lifestage is not present
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$ inity
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Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Klamath Humboldt |Eel
River Bay River

T MS|ITMS[T MS

Tomales
Bay
T M S

Central San | South San Elkhomn Morro
Francisco Bay' | Francisco Bay | Slough Bay
TMS|* M S|* * *

*

S

Salinity

S | Zone

Jacksmelt
Atherinopsis
californiensis

Threespine stickleback
Gasterosteus
aculeaius

Striped bass
Morone
saxatilis

Kelp bass
Paralabrax
clathratus

Barred sand bass
Paralabrax
nebulifer

White seabass
Atractoscion
nobilis

White croaker
Genyonemus
lineatus

Shiner perch
Cymatogaster
aggregata

2 2 2t
<z 2]

<2 2 2F
<o 2f

22 2

L
<

Pacific sand lance
Ammodytes
hexapterus

Arrow goby
Clevelandia
ios

Lingcod
Ophiodon
elongatus

Pacific staghorn sculpin
Leptocotius
armatus

California halibut
Paralichthys
californicus

Diamond turbot
Hypsopsetta
quttulata

English sole
Pleuronectes
vetulus

Starry flounder
Platichthys
stellatus

re»rer»raerProediredraer»roer»roedtcedroedirae>re®re>rer»rae>»re>

‘I

VN
VY YAV
v v

Legend:

T = Tida! fresh zone
M = Mixing zone

S = Seawater zone

* = Salinity zone not present

Klamath Humboldt |Eel

River Bay River

TMS|ITMS|{TM

N2 2 2]

Tomales
Bay

v v o
v v o
J J
T M *M S
Central San | South San Elkhomn Morro

v
v
‘I
S

Fi Bay' | Francisco Bay | Slough Bay

¥ Includes San Pablo and Suisun Bays.

A = Adults
J = Juveniles

L = Larvae
P = Parturition
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= Species / lifestage is present
Blank = Species / lifestage is not present



Table 5, continued. Presence/absence of 47 species in west coast estuaries (revised 1/91).

Species

Santa

* * s

Monica Bay

San Pedro

Bay
*

Alamitos
Bay
* *

S S

Anaheim
Bay
* * s

Mission
Bay
* %*

Tijuana
Estuary
s * * S * *

Jacksmelt
Atherinopsis
californiensis

Threespine stickleback
Gasterositeus
aculeatus

Striped bass
Morone
saxalilis

Kelp bass
Paralabrax
clathratus

2, 2 2

L L 2]
£

<.
2. L <
< <)

Barred sand bass
Paralabrax
nebulifer

White seabass
Atractoscion
nobilis

White croaker
Genyonemus
lineatus

Shiner perch
Cymatogaster
aggregala

< L 2]

£ 2 2]
<. <]

L L 2]

L. L 2]
L oL 2]
22 <]

Pacific sand lance
Ammodyles
hexapterus

Arrow goby
Clevelandia
fos

<l L 2]
L L L]

<2 2 2]

L L L
<.
<

L2 ]

Lingcod
Ophiodon
elongatus

Pacific staghorn sculpin
Leptocotius
armatus

<2 2 2]

2 2. <

<
2 2 <2
< L

2 2 2

California halibut
Paralichthys
californicus

Diamond turbot
Hypsopsetta
guttulata

English sole
Pleuronectes
velulus

Starry fiounder
Platichthys
stollatus

redredredPire?roerire?riredire>»moe>ire>ire»rer»redrcrre>

Legend:

T = Tidal fresh zone
M = Mixing zone

S = Seawater zone

* * S
Santa
Monica Bay

*

San Pedro

Bay

S|{* * §
Alamitos
Bay

* * S * * s * * S * *
Mission Tijuana
Bay Estuary

* = Salinity zone is not present

A = Adults

J = Juveniles
L = Larvae

P = Parturition
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= Species / lifestage is present
Blank = Species / lifestage is not present
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National Estuarine Atlas

Appendix 1. National Estuarine Inventory map of Grays Harbor

PHYSICAL AND HYDROLOGIC CHARACTERISTICS
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Appendix 2. Pacific herring species profile.

Pacific herring
Clupea pallasi
Aduit

(IJ ? cm
Common Name: Pacific herring Indicator of Environmental Stress: Herring larvae
Scientific Name: Clupea pallasi Valenciennes appear to have high mortality rates in oil-contami-
Other Common Names: California herring, Ches- nated water (Nelson-Smith 1973). Populations show
Pechora herring, eastern herring, herring, Kara her- wide fluctuations in abundance, which is apparently
ring, Pacific Ocean herring, seld, white sea herring. related to environmental conditions (see Factors In-
fluencing Populations), and are affected by altera-
Classtfication tions of bays and estuaries (spawning habitats).
Phylum: Chordata ’
Class: Osteichthyes Ecological: Seasonally, Pacific herring is one of the
Order: Clupeiformes most abundant species in West Coast marine and
Family: Clupeidae (Robins et al. 1980) estuarine neritic zones. Juveniles are highly abun-
dantin many West Coast estuaries in summer. They
Value are important prey for many marine species (Pacific
Commercial: Pacific herring has a long history of ex- salmon, seals, guils, etc.).
ploitation. It has been sold fresh or salted and also
used for fish meal. Since 1965 the fishery has Range
concentrated on gravid females for roe (eggs), which Qverall: Arctic-circumboreal. Inthe eastern Pacific it
are exported primarily to Japan. Presently, over90% ranges from Ensenada, Baja California, to St. Mi-
of the Pacific herring caught are in the roe fishery. chael Island and to Cape Bathurst in the Beaufort
Fishermen take advantage of Pacific herring’s natu- Sea (Hart 1973). Also found in Arctic waters from
ral spawning cycle by fishing in nearshore areas Coronation Gulf, Canada to the Chuckchi Sea and
where and when it spawns. They are primarily the USSR Arctic. Inthe Western Pacific it is found to
caught by purse seine and gill net. Recent U.S. Toyama Bay, Japan, west to Korea and the Yellow
annual harvests have been 116 million pounds, Sea (Haegele and Schweigert 1985; Wang 1986).
worth $47 million (Thompson 1986). The San Fran-
cisco and Tomales Bay fishery alone is worth $11 Within Study Area: Found in most West Coast estu-
million (Suer 1987). Most U.S. harvest comes from aries north of San Diego, California, but occurs pri-
Alaska, California, and Washington. Since spawn- marily north of Point Conception.
ing adults are highly vuinerable to overfishing, the
fishery is strictly regulated (Grosse and Hay 1989). Life Mode
Commercial bait fisheries, which harvest juveniles, Eggs are adhesive after fertilization and attach to
existin Puget Sound and other West Coast estuaries benthic substrates. Larvae, juveniles, and adults are
(Trumble 1983). schooling, pelagic, and nektonic.
Recreational: Used as bait for Pacific salmon (On- Habitat
corhynchus spp.) and other fishes. However, some Tvpe: Eggs are laid in intertidal (3.7 m above mean
are caught for human consumption. lowest low water) and subtidal areas (to 20 m), but
normally occur in +1 to -2 m depth. Larvae and
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juveniles are neritic while adults are neritic-oceanic
(Eldridge and Kaill 1973; Suer 1987).

Substrate: Eggs occur on eelgrass, algae, tube
worms, oysters, hydroids, driftwood, pilings, brush,
rocks, and rocky-sandy bottoms (Garrison and Miller
1982). Larvae, juveniles, and adults occur in the
water column.

Physical/Chemical Characteristics: Eggs can toler-
ate temperatures of 5-14°C and salinities of 3-33 %.
(Haegele and Schweigert 1985). Larvae are tolerant
of salinities ranging from 2-28 %. (Alderdice and
Velsen 1971; Alderdice and Hourston 1985). Best
spawning salinities in British Columbia are 27-28.7
%o. (Alderdice and Hourston 1985). Optimum tem-
peratures and salinities for egg and larva survival
appearto be 5.5-8.7°C and 13-19 %. (Alderdice and
Velsen 1971). However, in California spawning
temperatures are normally above 9°C (Barnhart
1988). Salinity tolerances of larvae are affected by
salinity and temperature during egg incubation
(Alderdice and Hourston 1985). Turbidity in estuar-
ies may increase larval survival (Boehlert and Mor-
gan 1985}).

Migrations and Movements: A schoolingfish, Pacific
herring does not make extensive coastal migrations
but moves onshore and offshore in association with
spawning and feeding (Morrow 1980). Adults typi-
cally move onshore during winter and early spring,
residing in “holding” areas before moving to adjacent
spawning grounds. The Pacific herring population
consists of many discrete stocks (Grosse and Hay
1989). However, offshore distributions of adults for
many West Coast stocks are unknown (Barnhart
1988). Pacific herring return to natal spawning
grounds to spawn. Larvae are easily dispersed by
currents, but their behavior and local currents often
retain them in specific areas. Juveniles usually stay
in nearshore shallow-water areas until fall whenthey
disperse to deeper offshore waters. However, they
may reside year-round in some estuaries (San Fran-
cisco Bay) (Wang 1986). Adult Pagcific herring are
found down to 100-150 m, with vertical distribution
apparently controlled by temperature (Grosse and
Hay 1989). Larvae, juveniles, and adults move
toward the surface to feed at dawn and dusk (Grosse
and Hay 1989).

Reproduction ,
Mode: Sexual, separate sexes, oviparous, iteropa-
rous, spawning annually after reaching maturity.

Spawning: Spawning time ranges from Novemberin
the southern part of its range to August in the far
north. Spawning peaks in December-January in

California (Spratt 1981) and February-Marchin Puget
Sound (Trumble 1983). Herring spawn in particular
areas every year. These are high-energy areas,
located in protected coastal habitats or bays and
estuaries, and are usually influenced by freshwater.
Spawning apparently does not occur until a tactile
stimulus (a storm, contact with bottom or other fish)
causes some males to extrude milt, which in turn
stimulates the entire schoolto spawn. During spawn-
ing both sexes come in contact with the spawning
substrate (Haegele and Schweigert 1985). Most
spawning occurs at night (Eldridge and Kaill 1973;
Suer 1987).

Fertilization and Fecundity: External; fecundity in-
creases with female size and ranges from 4,000 to
134,000 eggs/female (Hart 1973). Fecundity is 227
and 220 eggs/gramof female weight in Tomales Bay
andSan Francisco Bay, respectively (Hardwick 1973;
Rabin and Barnhart 1977). Size specific fecundity is
inversely related to latitude (Hay 1985).

Growth and Development

Eqg Size: Unfertilized egg is 1.0 mm in diameter
(Outram 1955); 1.2-1.5 mmin diameter after fertiliza-
tion (Hart 1973).

Embryonic Development: Hatching occursin 11-12
daysat 10.7°C, 14-15 days at 8.5°C, and 28-40 days
at 4.4°C (Qutram 1955). Most eggs hatch at night
(Alderdice and Velsen 1971).

Larval Size: 5to about 26 mmtotal length (TL). Meta-
morphosis to juvenile begins at about 26 mm TL
and is completed by 35 mm (Fraser 1922, Stevenson
1962).

Juvenile Size: 3510 150 mm TLdependingonregion.
Growth of juveniles is dependent on population size
and environmental factors (Reilly 1988).

Age and Size of Adults: From 13 to 26 cm TL

depending onregion. Herring mature at 2-3 years in
California and 3-4 years in Washington. Herring live
up to 19 years and grow to a maximum length of 50
cm TL (Morrow 1980). Northern stocks live longer
than southern stocks (Wang 1986; Grosse and Hay
1989). .

Food and Feeding

[rophic Mode: Selective pelagic plankton feeder,
although filter feeding has been observed.

Food items: Larvae consume diatoms, tintinnids, in-
vertebrate and fish eggs, crustacean larvae, mollusc
larvae, and copepods. Juveniles eat primarily crus-
taceans: copepods, cladocerans, euphausiids,
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mysids, amphipods, and decapod larvae. They also
consume molluscs andfish larvae. Adults eat plank-
tonic crustaceans: copepods, euphausiids, and
amphipods; and fish larvae (Hart 1973; Simenstad et
al. 1879; Miller et al. 1980; McCabe et al. 1983).

Biological Interactions

Predation: Eggs are eaten by many species of fishes,
ducks, and gulls, while larvae are prey for cteno-
phores, jellyfish, amphipods, chaetognaths, clupeoid
fishes, and salmonids. Juveniles and adults are
consumed by squid, sharks, salmon, cods, sculpins,
lingcod (Ophiodon elongatus), sand sole (Psettich-
thys melanostictus), and other fishes. They are also
eaten by many species of birds and marine mam-
mals such as seals and sperm whales (Physeter
catodon) (Hart 1973; Simenstad et al. 1979; Grosse
and Hay 1989).

Factors Influencing Populations: There is no relation

between number of eggs spawned and number of
recruits to adult population (Pacific Fishery Manage-
ment Council 1981). Egg and larva mortalities are
thought to be the major component affecting popula-
tion sizes. Substantial natural mortalities of both
eggs and larvae occur during their development by
tidal fluctuations, desiccation, freezing, low oxygen,
wave action, and predation. Approximately 98-99%
of all larvae are killed by predation, competition, and
offshore transport. Many hypotheses have been
developedto describe which factors determine year-
class abundance. In general, clupeoid year-class
strength appears to be determined within its first six
months (Smith 1985). Other studies indicate that
onshore transport, density-dependent mechanisms,
upwelling, seatemperatures, predation, climate fluc-
tuations, initial feeding period of larvae, and larval
dispersal patterns may be important in determining
population abundances (Lasker 1985; Grosse and
Hay 1989). Juveniles and adults are affected by
competition, predation, disease, spawning stress,
and fishing. Human and natural alterations of water
quality, spawning substrate and habitat , food sup-
plies, and migration rates can also affect populations
(Alaska Dept. Fish Game 1985).
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Pacific herring Grays Harbor
Clupea pallasi Washington
Reviewer: C. A. Simenstad
SZaIinity Life Relative Abundance by Month
one
9% , FMAMUJJASONDR
Adults 1
Tidal Fresh | Spawning 1
0.0 - 0.5ppt |Juveniles 1
Larvae 1
Eggs 1
Adults 1
Mixing Spawning . 1
05-25.0 |Juveniles = 7 B 1
PPt Larvae 2
Eggs 1
Adults 1
Seawater ‘Spawr.nng 1
>250ppt |Juveniles, . . ... .. .
Larvae 2
Eggs 1

Comments: No official documentation of spawning, but it is possible.

Legend: Relative Abundance: Data Reliability (R):
[ ]=Not Present 1 = Highly Certain
= No Data 2 = Moderately Certain

= Rare 3 = Reasonable Inference

= Common
= Abundant

I - Highly Abundant
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Common/Scientific Name

Skagit Bay

ble of References and Personal Communications

Puget Sound

Blue mussel
Mytilus adulis

71,201, 266,:360,:361, Ad; BX

Pacific oyster
Crassostrea gigas

Horseneck or gaper clam
Tresus capax

Pacific gaper
Tresus nuttali

California jacknife clam
Tagelus califamianus

not found

not found

Pacific littleneck clam
Drotath. P

168, 215 168,215 168, 215
71,194, 355, AJ, BX 71, 355, 453, AJ, BX 71, AJ, BX

Manila (Japanese) clam
Venerupis japonica

71,73,184, AJ,BX

71,73, 163, 184, 288, 453, AJ, BX

73, 288, 332, AJ, BX

Eastemn softshell clam
Mya aranaria

162, 266, 291, 310, AJ, BX

310, 453, AJ, BX

266, 291, 310, AJ, BX, ¥

Geoduck
Panape ab

Bay shrimp
Crangon franciscorum

Dungeness crab
Cancer magistar

Leopard shark
Triakis it

White sturgeon

2
Acp {7

95, 260

B9, 26
not found

not found

95, 260

95,260

Green sturgeon
Acipenser medirostris

95, 26!
not found
95, 260

not found
95, 260

rare
95, 260

American shad
Alosa sapidissir

260, 141

260

rare
260

Pacific harring
Clupea pallasi

412, 159, 266, 37, AD, BQ

158, 159, 266, 412, 453, BQ

133, 134, 158, 159, 266, 412, AD, BQ

Northern anchovy
Engraulis mordax

Deepbody anchovy

Slough anchovy
Anchaa delicali

Cutthroat trout
Oncorhynchus clarki

o "

Pink salmon
O rh i oo

357, 359, 287, AD, BO, BZ

1287, 338, 448, 453, AD, BZ

287, 359, 448, AD, BZ

Chum salmon
Oncorhynchus keta

84, 287, 396, AD, BO, BZ

287, 338, 359, 448, 453, AD, BZ

124, 134, 287, 359, 448, AD, BZ

Caho salmon
Oncorhynchus kisutch

287, 397 ,436, 448, AD, BO

338, 448, 453, AD, BZ

133, 134, 287, 359, 448, AD

Steolhoad
Oncorhynchus mykiss

136, 260, 296, 297, AD, AE, BZ

136, 260, 350, 453, AD, AE, BZ

136, 260, 297, AD, AE, BZ

Sockeye saiman
Oncorhynchus nerka

287,448, AD, BZ "

Chinook salmon
Oncarhynchus tshawytscha

4,287, 350, 396, 446, AD, BZ

Surf smelt

P P

266, 303,412, 80,

Longfin smeit
irinehus thak

104, 260, 261, BO, BZ

Y

Eulz‘l'l:hon
Thaleichthys pacificus

rare
260, BQ

not found
260, BQ

Pacific tomcod
Microgadus proximus

37,397, 433, 438

260, 301, 433, 438

cbl, 4o
95, 103, 134, 260, 433, 438, CK

Topsmelt
Atharinops affinis

not found
95, 260

not found
95, 260

not found

Jacksmaht
Atherinopsis californiensis

net found

not found

Th:gsspine stickleback

Striped bass
Morone saxatils

Kalp bass
Paralabrax clathratus

Barred sand bass
Paralabrax nebulifer

White seabass
Alr ion (=C ion) nobilis

95

not found
95

44

White croaker
Ganyonemus lineatus

not found
95, 260

not found
95

Shiner perch
C aggregata

85,141,260,397, 80

95, 141, 260, 453

95, 103, 134, 141, 260, 262, 438, 446

Arrow goby
Clavlandia ios

37,95, 141, 260

37, 95, 141, 260, 453

37, 65, 95, 141, 260, 431

Pacific sand lance

dvtes b
ytes

37,260, AD, BO

@3 A

37,133, 134, 260, 411, 431, AD, BQ

a0

Lingcod
Oohiodk

24,51, 224, AP, B2, ©

24, 51, 224, AP, BZ

Pacirﬁc staghorn sculpin
L

{37,436, 455, A0, B2

: (97,103,134, AD, BZ

California haliout 7ot tound’
Paralichthys californicus . |95, 260.
Diamond turbot not found nat found
Hypsop 95, 260 95, 260
English scle 37, 396, 397 37,141,300 37, 134, 141, 260, 300, 426, 431
Plguronectes vetulus
Stirryvﬂguknder - 37, 85,397, BO 37, 300, 431, 438, 453 37,134, 431,438, AD, BZ
b i 4

Skagit Bay

Hood Canal

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.
Willapa Bay

Common/Scientific Name

Grays Harbor

Columbia River

Blue mussel
Mytilus edulis

or

Pacific oystar
Crassostrea gigas

Horseneck or gaper clam
Trosus capax

Pacific gaper
Trasus nuttali

California jacknife clam
Tagelus calffornianus

368, Cl

‘mt'found
AA

Pagific Iittlenack clam
Protothaca staminea

71,368, Cl

not found
AA

Manila {(Japanese) clam
Venerupis japonica

71,73, 368, Cl

73, 368, Cl

not found
AA

Eastern softshell clam
Mya argnaria

96, 310, 368, C|

310,423, CI

310

Geoduck
Panope abrupta

Bay shrimp
Crangon franciscorum

Dungeness crab
Cancar ;

Leopard shark
Triakis semifasciata

White sturgean
- Acipenser transmonltanus

264
96, 393, AZ

Bl
398, AT, AZ, BD

Green sturgeon
Acipanser medirostris

96, AZ M

294 AT, AZ, BD

Amaerican shad
Alosa sapidissima

96, 358, BZ, M

96, 358, BZ

40, 118, 171, 279, 294, 403

Pacific herring
Clupea pallasi

269, 358, AD, BZ

266, 269, 358, AD, BZ

40, 132, 251, 269, 279, BD

Narthern anchovy
Engraulis mordax

Deepbody anchovy
Anchoa compressa

SIo.ugh anchqyy. .

Cutthroat trout
Oncorhynchus clarki

Pink salmon
Oncorhynchus gorbuscha

[ rére
308, AD

AF

Chum salmon
Oncorhynchus keta

96, 308, 312, 366, AD, BZ, M

308, 420, 437, M

40, 72,92, 8D

Coho saimon
Oncorhynchus kisutch

96, 308, 358, 366, AD, BZ, M

308, 420, 437, AD, M

40, 92, 107, 251, 279, BD

Stesthead
Oncorhynchus mykiss

96, 358, AD, BZ

177, 420, AD

40, 92, 279, 294, AF, BD

Sockeye salmon
Oncorhynchus narka

Chinook salmon
Oncorhynchus tshawytscha

Surl smekt
Hypomesus pretiosus

Logg[ir,\ srpell o

L4

Eul;chon
Thaleichthys pacificus

Pacific tomcod
Microgadus proximus

96, 180, 269, 330, 366, M

40, 269, 279, 330, BO

Topsmelt
Atherinops alfinis

not found
96, 358, 366

rare
247

Jacksmelt
Atherinopsis californiensis

not found

not found

Threaspine stickleback
oy ,

Striped bass
Morone saxatilis

Kelp bass
Paralabrax clathratus

not found
284

Barred sand bass
Paralabrax nebuliter

not found
2640

White seabass
Atractoscion (=Cynoscion) nobilis

not found
96, 366

' not fou

=

BD

White croaker

not found
96, 366

not found

Shimrlperch
Cymalogaster aggregala

96, 340, 366, 446, M

40, 279, 448, BD

Arrow goby
Cleviandia ios

65, 96, 366, 437

65, 177, 366, 437

rare
BD

Pacific sand lance
Ammodytes hexaplerus

268, 358, BZ .

B

40,269,279, 8D | |

Lingcod
CQphiodon elongatus

16,82,65,560.

doro An.

Pacific staghorn sculpin
Leptocottus armatus

15,06, 269, 366, BEM.

40,203, 269, 279, BD

California halibut
Paralichthys californicus

mt found ~

“{notfound

Diamond turbot
Hypsopsetta guttulata

notfound
8D

English sole
Pleuronactes vetulus

253, 269, 334

0,00
252, 269, 324

40, 269, 278, BD

Starry fiounder
d L4

19, 96, 269, 366, M, U

19, 96, 268, 366

40, 204, 269, 279, BD

Grays Harbor

Willapa Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond ta individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.

Common/Scientific Name

Nehalem Bay

Tillamook Bay

Netarts Bay

Blue mussel
Mytilus eduiis

731148201, 360,361, Al:

150,201, 217, 360,:361,:399, Al

Pacific oyster
Crassostrea gigas

7, 239,516,395, Al .

Horseneck or gaper clam
Tresus capax

Pacific gaper
Trasus nuttali 172:245

California jacknife clam not found
Tagelus califormianus

Paﬁiﬁc Iittleneck clam

146, 172, 245, 332, Al

(]
131,172, 245, 332, Al

|
150, 172, 217, 245, 332, 399, Al

Manila (Japanese) clam not found
o HAoS9)

146, 172, 245, Al

73,131,172, 245, 332, Al

150, 172, 217, 245, 332, 399, Al

s 3p
Eastarn softshell clam

146, 172, 245, 310, Al

148, 172, 245, 310, Al

150, 172, 217, 245, 310, 399, Al

/4

Mya arenaria
Geoduck
Panope abnupta
Bay shrimp
Crangon franciscorum
Dungeness crab
Cancer A
Leopard shark
Triakis ifs
Wh‘i!e_ sturgeon
Green sturgeon rare rare not found
Acip dirostri AV 39, 131 Q
American shad rare rare rare
Alosa sapidissit 39, 131, 146, AV 39, 131, 148 217,399, 0
Pacttic harring 39, 131, 146, 298, AV, N 39, 90, 131,298, N 150, 217,298, 389, N, Q@
Clupea pallasi
Northern anchovy
Engraulis mordax
Ds‘epbgdy anchovy
Shough anchovy
A fy; ria Jir e
Cutthroat trout
Oncorhynchus clarki 5
Pink salmon not found not found not found
Oncorhynch rbuscha AV 39 131 217,399, Q
Chum salmon 148, 227, AV ag, 131, 290, 422, K 76,399, BH, Q
Oncorhynchus keta
Coho salmon 146, 227, 430, AV 39, 131, 148, 422, 430, K 150, 217,227, Q
Oncorhynchus kisutch
Steslhead 227, AV 39, 131, 227, 422 rare
Oncorhynchus mykiss 227, 399.Q
Sockeye salmon
Oncorhynchus nerka
Chinook salmon
Oncarhynchus tshawytscha
Su‘r! smetlt
e i
Longfin smelt
Spirinchus thak o
Eulachon not found
Thalaichthys pacificus 0 39, 131 399.Q
Pacific tomcod 39,131 39, 131, 148, 269, 298 269, 298, 399, Q
Microgadus proximus
Topsmelt 39, 131 150,217,399, Q
Atherinops affinis
Jacksmelt not found not found
Atherinopsis califo 217,399, Q
Th’r?espine sliekleba'ck 1398, 427,00
Striped bass “Epotfound i
Morone saxalilis i 212,309, Q 1
Kolp bass “tnot found not found -7
Paralabrax clath 39,131 217, 999,Q
Barred sand bass not found - natfound * .-
Paralabrax nebulifer i . 39,131 217,399, 0
White seabass not found not found not found
A ion (=Cynoscion) nobilis| 146 39,131 217,393, Q
White croaker not found not found not found
Gey i 146 39,131 217,399,Q
Shiner perch 146, 446 39, 131, 148, 446 399, 446, Q
C aggregata
Arrow goby not found rare not found
Cleviandia ios 39,131 217,399, Q
Pacific sand lance 39,131,269, 298,330 5 39, 131, 269,298,330 0 o - 1269, 298, 330, 399, Q
Ammodytes hexapterus 8 o L T ST
Lingecod not faund - 138,131,148 ; : 150, 217,398, Q.
Ophiodon elong 14600 X S SRR o TS S
Pacific staghom sculpin 39,131,146, 203, 39,131, 148, 203, 269 - 118, 203, 269, 298, 399, Q
California halibut o imetfound . nat found
Paralichthys californic PR 1 5 1< | SO Q-
Diamond turbot not found not found
Hypsop g 39,131 119
English sole 39, 131,298 39, 131, 298 217,298,399, Q
Plouronectss vetulus
Stin'y ‘ﬂ?ulndar " 39, 131, 146, 204, 298 39, 131, 148, 204, 298 150, 298, 399, Q

Nehalem Bay

Tillamook Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.

Common/Scientific Name

Siletz River

Yaquina Bay

Alsea River

Blue mussel
Mytilus edulis

Pacilic oyster
Crassostrea gigas

Horsenack or gaper clam
Trasus capax

Pacific gaper
Trosus nuttali

California jacknife clam
Tagelus californianus

not found

net found
Al

Pacific [ttleneck clam
Protothaca staminea

147, 172, 245,332, Al

74,172, 238, 245, 332, Al

rare
143, 172, 245,332 Al

Manlla (Japanese) clam

not found
335 Al

rare
172, Al

not found

172 Al

Easmm sohshsll clam
Mya arenaria

152, 172, 245, 310, Al

143, 172, 245,310, Al

Gaoduck
Panope abrpta

147 172,245 Al
ound

ot foi

Bay shrimp
s for

Dungor:ess crab
Cancar magk

Leopard shark
Triakis semifasciata

White sturgeon

152, N, AD

Green sturgeon
Acpenser madirostris

384. CE

rare
52, W, AO

Amefican shad
Alosa sap

%

147,384, CE

152, 278, N, CE

Pacific herring
Clupea pallasi

147, 384, N CE

30, 31,278, 298, 385, N

Northern anchovy
Engraulis mordax

384.N; CE

Deepbady anchovy
Anchoa comprassa

SloughL ancpc:yy .

Cutthroat trout
Oncorhynchus clarki

147,154, 155, 304,402, CE .

Pink salmon
Oncorhynchus gorbuscha

CE.

rﬁre
30,31, 278, CE

Chum saimon
Oneoarhynchus keta

20, 364, 384, G, CE

20, 278, 364, CE

20, 364, 419, CE

Coho saimon
Oncorhynchus kisutch

147, 364, 384, 430, CE

152, 278, 364, 421, 430, CE

364, 419, 430, CE

Stealhead
Oncorhynchus mykiss

364, 384, CE

278, 364, 421, CE

13,68, 364, CE

Sackeye salmon
Oncorhynchus nerka

Chinook salmon
Oncorhynchus tshawyischa

Sust smeit
Hypomesus pratiosus

Longtin smekt
Spirinchus thaleichthys

Eulachon
Thalsichthys pacificus

not found
N W, CE

not 1ound
N, CE

Pacific tomcod
Microgadus proximus

147, 269, 298, 384, CE

32, 152, 298, 330, W, CE

[143, 296, N, CE

Topsmelt
Atherinops affinis

not found
384 CE

30, 31, 278, 298, 347, W, CE

278,347, N, CE

Jacksmalt
Atherinopsis californiensis

not found
147, 384 CE

not found
143 CE

Threespine stickleback
Gastarosteus aculeatus

Striped bass
Morone saxatilis

Kelp bass
Paralabrax clathratus

Barred sand bass
Paralabrax nebulifer

W‘hito seabass

{=Cy ion) nobilig

30, 31,278,298, W, CE

not found
143 CE

White croaker
Ganyonemus lineatus

not found
30, 31,32, 278, 298, W, CE

Shiner perch
G aggregata

not found
143 CE

30, 31, 278, 446,449, CE, W

30, 31, 143, 448, CE

Arro’w goby
Claviandia ios

278, W

not found

Pacific sand lance
A (it h

) 4 P

278, 298,:330, N

N CE

Lin
Qggc;?odon elongatus

: 32. 152 278 298 W CE

Pacilic staghorn sculpin
1

147,203, 384 CE

B 3031 32152273295NWCE

30 31 143 203 278 298 N, CE

Talffornia halbut
Paralichthys califomicus

noﬁound
384

. 'noHound
130, 33,32, W

L ot (ound
{143 CE*

Dia[nond turbot

mtfound
119

not found
119

not found

19

English soke
Plouronectes vetulus

384, 442, CE

31,32, 32, 38, 298, 335, 442, N, W, CE

30,31, 32, 38,298, 335,442, N, W,CE

Stany {lounder
Platichthys stellatus

39, 131, 147, 384, CE

30, 31, 32, 152, 278, 298, N, W, CE

143, 208, CE

Siletz River

Yaquina Bay

Numbers correspond to references listed in Appendix 5, References, pp. 218 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218,
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Appendix 3 (continued). Table of references and personal communications.

Common/Scientific Name Siuslaw River Umpqua River Coos Bay
Blue mussel 7 ) 60; 3¢ ] : 1 1,:337,360, 361, Al7
Mytilus edulis B Soeaaen T LT o
Pacific oyster
¢/ gigas
Horseneck or gaper clam
Trosus capax
Pacitic gaper drg::
Trasus nuttali AP
California jackmfe clam not found not found not found
Tagelus Al Al Al
F‘acmc Imloneck clam rare not found 74,145, 172, 245, 332, 337, Al
151, 172, 245, 332, 418 Aj 149, 172, 245 Al
Mamla (Japanese) clam . jnot found not found 145, 172, 184, 332, 429, Al
Upis japonica 151, 172, 418, Al 149, 172 245, 323, Al
Eastemn softshell clam 151, 172, 245, 310, Al, BE 149, 172, 245, 310, 323, Al, AR 145, 172, 245, 310, 429, Al
Mya 7é
Geoduck
Panope abrupta 245 357,499 Al
Bay shrimp 751 18,219,337,
Crangon franciscorum
Dunganess crab
Cancer magistar
Leopard shark
Triakis semifasciata S = g
Whna sturgeon rare AR 91,337, BJ
transmontanus BE
Grsen sturgeon rare 127, 149, 200, 228, 277, AR 91, 145, 337, BJ, H
P medirostris BE
An:;‘;lcan sh_ad 151, 197, 364, BE 127, 200, 228, 364, 418, AR 91,193, 277, 337, 429,BJ
sa sapidissir
Pacific herring 151, 197, 298, BE 149, 200, 277, 298, 323, AR, N 91, 145, 193, 277, 298, 337, 429, N, BJ
Clupea pallasi
Northern anchovy
Engraulis mordax
Do?pbgdy anchovy
Slough anchovy
Anchoa delicatissima
Cutthroat trout
rhynchus clarki e : i :
Pink salmon not found not found rare
Oncorynchus gorbuscha 151, 197, BE 277,323, AR 91,337, 8J
Chum salmon . 20, 197, 364, 418, BE rare 193, 429, AB, BJ, H
Oncorhynchus keta 20, 228, 277, AR
Corrlo salmon risutch 151, 197, 364, 430, BE 127, 200, 228, 277, 323, 430, AR 91, 193, 337, 429, 430, AB, BJ
rhynchus kisutei
Steelhead 68, 197, 418, BE 127, 200, 228, 323, AR 91, 193, 337, 429, BJ
Oncorhynchus mykiss
Sackeye salmon
Oncorhynchus nerka
Chinook salmon
Cncorhynchus tshawyischa
Surt smeit
Hypomesus pretiosus
Longfin smelt
Spirinchus thalsichthys 00; 277 AR R
Eulachon rare 200, 277, 323, AR rare
Thaleichthys pacificus 197, BE 91,193, 337, 429, 8BJ
Pacifictomeod 151, 197, BE 149, 200, 323, 330, AR 145, 330, H, BJ
Topsmelt 151, 197, 278, 347, BE 200, 277, 323, 247, AR 41,91, 193, 337, 347, 429, H, AB, BJ
Atherinops affinis
Jacksmelt not found not found 91, 145, 193, AB, BJ
Atherinopsis californiensis 151, 197, BE 149, 200,277, AR
Threespine stickleback ) : e FE 200-277_427 AR : e 5 19, 193 427, AB, 8J
Striped bass 12 ,200 228 253 276 277 323 AR cley, 193 253 276 277, 337 407, 409, 429
Morone saxatilis : : o 1B
Kelp bass : mﬂo nd - R : - - notfound -
Paralab lath 149,200, 277 3z L - : 91, 193, 337, BJ:
Barred sand bass . {motfound - e AL e | nat found
Paralabrax nebulifer IR : e ©1148/200,277, 323 - = T 7191,193,337,BJ -
White seabass not found not found rare
A jon (=Cy jon) nobilig 151, 197 149, 200, 277, 323 91,193 337, BJ
White croaker not tound not found rare
Genyanemus i 151,197 149, 200, 277, 323 91,193, 337, BJ
Shiner perch 151, 197, 446, BE : 42, 200, 277, 446, AR 41, 91,193,337, H, AB, BJ
Cymatogaster aggregata
Arrow goby rare rare 91,116, 182, 193, 337, H, AB
Cleviandia ios 197, BE 200, 277, 323, AR
Pacﬂlcsa.r\d lance 197; 298, A330, BE L B 200 277 298 330 M f IV 191,183, 298, 330; 337, H; AB, BJ
dytes hexapterus L e i e Rt :
Lingeod rare: S[118; 149 200 298 323 AH S 191,145, 193 337 A8, BJ, H
Ophiodon elongatus 197, 151 BE A IR . L
Pafﬂicmaghom sculpin 151, 197 203, 298, BE - : ‘42 200 203 277 298, AR : 91 145 193 203 337 H, AB, BJ
op BT o :
California halibut not.found : mt 1ound i : not lound
Paralichthys californicus 1977 ’ R Sl00 i 88
Diamond turbot not found not 1ound not found
Hypsopselia gutiulata 119 119 119
Enlglish sole s 38, 197, 335, 442, BE 38, 42, 200, 277, 323, 335, 442, AR 38, 91, 193, 335, 337, 442, H, AB, BJ
Pl vety
Starry flounder 151, 197, 298, BE 42, 148, 200, 277, 298, 323, AR 91, 145, 193, 298, 337, 429, AB, BJ
Platichthys stellatus
Siuslaw River Umpqua River Coos Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218,
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Appendix 3 (continued). Table of references and personal communications.

Commaon/Scientific Name

Rogue River

Klamath River

Humboldt Bay

Blue mussal
Mytilus edulis
Pacific oyster
Crassostrea gigas _
Horseneck or gaper clam
Trosus capax
Pacific gaper t f
Trosus nuttali (AL BW: BS:CY::
California jacknife clam not found not found . rare
Tagelus californit Al AU BS CJ 271, 351
Pacific litleneck clam not found not found 74, 156, 317, 332, 351, 400, X, CL
Protothaca staminea Al BW AU, BS, CJ
Manila {(Japanesa) clam not found not found 271, 332,351, X, CL
Ve i japoni Al AU, BS, CJ
Eastern softshell clam not found not found 351, 357, X, CL
Mya arenaria Al BW AU, BS,
Geoduck ¥
Panope abrupta
Bay shrimp
Crangon franciscorum
Dungeness crab
Carxcer magister
Leopard shark ot
Triakis semifasciata BW- - AL BS; 3
White sturgeon BW 78, 138, 415, 416, AU, BS, CJ rare
Acipenser transmontanus 165, D, CL
Green sturgeon 322, BW 78, 138, 415, 416, AU, BS, CJ 138, 165, 370,CL, D
Acipensar madirostris
American shad 322, BW 78,138, 415, 416, AU, BS, CJ rare
Alosa sapidissima 165 D, CL
Pacific harring 322, BW AU, BS, CJ 26, 116, 318, 319, 432, D, CB, CL.
Clupea pallasi
Northem anchovy
Engraulis mordax
Deepbody anchovy
Anchoa compressa
Slough anchovy
Anchoa delicatissima S
Cutthroat trout 257,322, 410, BW:
Oncorhynchus clarki Lo S A
Pink salmon rare rare not found
Oncorhynch h 322, W 78, AU, BS CJ 165, 0, CL
Chum salmon rare rare rare
Oncorhiynchus keta 20, BW 78,415, 416, AU, BS, CJ 165 0, CH, CL
Cor‘ho sa:leonL . 257, 322, 408, 430, BW 78, 415, 416, AU, BS, CJ 138, 165,271, D, CH, CL
Steelhead 88, 120, 233, 322, BW 78, 214, 415, 416, AU, BS, CJ 25, 165, D, CH
Oncorhiynchus mykiss
Sockeye salmon
Oncorhiynchus nerka
Chinook salmon
Oncarhynchus tshawytscha
Surf smeit
Hypomesus pratiosus
Longfin smalt )
irinchus thaleichthys 322, BW:
Eulachon rare 138, AU, BN, BS, CJ rare
Thaleichthys pacificus 322, BW 165, 454 D, CH, CL !
Pacffic tomcod BW not found 116, 165, 339, 370, D, BT, CH, CL
Microgadus p AU, BS CJ
Topsmalt not found rare 67, 94, 116, 165, 370, D, BT, CL
Atherinops affinis BW AU, BS CJ
Jacksmelt not found not found 67,1186, 165, 370, D, CH, CL
Atherinopsis californiensis BW
Théoespino stickleback 427, BW ‘|67, 165,370,427 D; CL: =
as ! k e B . L 3 :
Striped bass not found
Morone saxatilis BW.
Kelp bass notfound- .
Paralabrax clathratus BW: i
Barrad sand bass nat found
Paralabrax nebulifer SR,
White seabass not found
Atractoscion (uCyr ion) nobilis| BW 116,165 D, CH, CL
White croaker not found not tound 116, 165, 271
Genyonemus lineatus BW AU, 8BS CJ
Shiner parch 322, BW AU, BS, CJ 12, 165, 339, 363, 370, D, CH, CL
Cymatogaster aggregata
Arrow goby not faund not found 118, 165, 351, 370, D, CH, CL
Claviandia ios 322, BW
Pacfific sand larce not found - 1118, 185, 230,339, 370, D, CH. CL
iee haxap 322 BW v o bontbam b
Lingcod ot found 116, 185,.263, 339, 370, D, CH, CL
Ophiodon elongatus 322, BW: : L e e
Pacific staghorn sculpin 116, 203, 322, BW AUBS G - 67,118, 165, 339, 351, 370, D, BT, CL
Leplocattus armatus . copE - RSO e ooR, - 7
California halibut ot found” T notfound not faund
Paralichthys califomicus BW .. - LA RS, € i 485
Diamond turbot not found not found not found
Hypsop uttulata 119 119 119
English scle rare rare 67, 267, 288, 339, 370, D, CH, CL
Plauronectes velulus BW AU, 85 CJ
Stg‘r'ry_ﬁgu.nder . 144, 322, BW AU, 88, CJ 67, 116, 165, 339, 351, 370, D, CH, CL

Rogue River

Klamath River

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.

Central San Francisco /

Common/Scientific Name Eel River Tomales Bay Suisun / San Pablo Bays
8lue mussal - i
Mytilus eduiis
Pacific oyster
C gigas
Horseneck or gaper clam
Tresus capax
Pacific gaper Lot |
Trasus nuttali 31
California jacknife clam not found . | not found
Tagelus californianus 313 270 128, 168,331 128, 331, 451, CM
Pacific littloneck clam not found 128, 135, 304, 305, 355 rare
Protothaca stamipea 313 128, 135, 205, 355, 451, CM
Manila (Japaness) clam not found 67,73,128,135 57, 205, 451, BC, CM
Venerupis japonica 313
Eastarn softshell clam 313 128, 135 126, 205, 281, 451, BC,CM
Mya arenaria
Geoduck
Panope abnpta
Bay shrimp
Crangon i um
Dungeness crab
Cancer magister
Leopard shark :
Triakis ifasciata :
White sturgeon rare rare 213 265, 314,321,393, ,CD
Acp 138, BF, BR 22
Green sturgeon rare rare 213, 265, 321, L, AX,CD
Ac di 138, BF. BR 22
American shad 48, 270, 313 rare 140, 207, 389, 391, 392, 394, AX, CD
Alosa sapidissima 22
Pacific herring 48,270, 313,CB 174, 377, 379, 380, 381, 401 60, 140, 377, 379, 380, 381, 401, 435, B, CB
Clupea pallasi
Noghem gnchov!
De‘epbgdy anchovy
Slough anchovy
Anchoa delicatissima
Cutthroat trout
Oncorhynchus clarki
Pink salmon not found
Oncorhynchus g h 270, 313, BF 60, 138, 140
Chum salmon 313, BF rare
Oncorhynchus keta 60, 138, 140
Coho salmon 20, 48, 138, 313, BF rare
Oncorhynchus kisutch 60, 138, 140
Steathead 48,106, 270, 313 138, 140, 259, 344, B, BV
Oncorhynchus mykiss
Sockeye saimon
Oncorhynchus nerka B
Chinook salmon 9, 325, 344, 425,.J,,CD
Oncorhiynchus tshawytscha o
Surf smelt 2
Longfin smolt 60,140, 275,321,394, B/CD -~
Eulachon not found not found
Thalsichthys pacificus 270, 313 22, 264, 292 264, 292
Pacific tomcod rare 2 rare
Microgad 48,313 80, 140, 259, 435, B
Topsmelt 13 22, 60, 64, 435 60, 259,B
Atherinops affinis
Jacksmelt - not found 22,23,79,435 80, 79, 140, 435,B
Atherinopsis califo
Th’r‘aespine stickleba'd( 275,427,435, 8. -
Striped bass '159, 62, 121,140,321, 345, 346, 362, 413, 414, AX, CD
M saxatilis i L E
Kelp bass notfound
Paralabrax clathratus 60,140, 8
Barred sand bass not found. - -
Paralabrax nebulifer 60,140,435 B -
White seabass 15, 60, 140, 259, 435,B
A ion (=Cynescion} nobilis| 313 2
White croakar not found 22 60, 115, 140, 157, 259, 435, B
Genyonemus lineatus 313
Shénerperch 12, 313, 363 22,23, 353, 354 17, 60, 140, 259, B
Ji g aggreg
Anr?w goby not found 22, 60, 311, 435 60, 115,311,435,B
loviandia ios
Pacific sand lance 115, 80,115, 140, 259, 435, B .
Ammodytes hexapterus : I
Lingcod 60, 140, 259, 435, B
Ophiodon elongatus LR
Pacilic staghorn sculpin €0, 140, 203, 435,B
Leptocottus ammatus .
California halibut 115, 435,8
Paralichthys califo ; :
Diamond turbot 114, 140, 414, 435, B
HMIT& guttulata
English sole 267, 268, 313 22, 435 60, 140, 435, B
P vetulus
Stamy flounder 116, 313 22, 435 60, 140, 321,435, 8
Platichthys stellatus

Eel River

Tomales Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240,

Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218,
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Appendix 3 {continued). Table of references and personal communications.

Commorn/Scientific Name Souih San Franc:sco Bay Elkhorn Slough Morro Bay
Blue mussel 68 [

Mytilus edulis
Parriific oyster

gigas
Horseneck or gaper clam
Trasus capax
Pacic gaper
Trasus nuttali [ 205, 451 CM:
California jacknife clam not found rare . 81,244, A
Tagelus californianus 128, 331, 451 CM 113,289, 378
Pacific littleneck clam rare 49, 113, 355, 378,CB 153, 244, 304, 355
Protothaca staminea 128, 135, 205, 355, 451, CM
Manila (Japanesse) clam 57, 128, 205, 451, BC,CM 113, 128, 289, 378, CB not found
Venerupis japonica 128, 244
Eastern softshell clam 126, 205, 281, 451, BC,CM 113, 289, 378 rare
Mya arenaria 244. R
Geoduck :
Panope abnpta
Bay shrimp
Crangon franciscorum
Dungenass crab
Cancer magister
Leopard shark
Triakis semif: 5
White sturgeon 15, 265, L, BP rare
Acpenser transmontanus 58,229, 274, L
Grsen sturgeon 15, 265, BP not found
dirgstr 49, 58,221, 274 125, 244
Amoncan shad 15, 207, 362, BP fare not found
Alosa sapkdissir 210 187, 244
Pacific herring 60, 117, 377, 379, 380, 381, 401, 435, B, CB 29, 58,110, 307, 377 34,187
Clupea pallasi :
Northem anchovy
Engraulis mordax
Deepbody anchavy
Anchoa compressa
Siough anchovy
Anchoa delicatissima
Cughroal trout

clarki

nolfound
34, 125, 187, 208, 244
not found
34, 125, 187, 208, 244
not found
34, 125, 187, 208, 244

Pink saiman
Oncorhynchus gerbuscha 15, 60
Chum salmon not found
Oncorhynchus keta 15, 60

Coho salmon rare
Oncorhynchus kisutch
St%elmid

mykiss

Sockeye salmon
Oncarhynchus nerka
Chinook saimon
Oncorhynchus tshawytscha
Surf smelit
Hypomesus pretiosus
Longfin smelt
Spirinchys thaleichthys
Eulachon
Thaleichthys pacificus 292,294 264, 292
Pacific tomecod | rare rare
Microgadus proximus 15, 435, 8,BP 58, 220, 221, O 34, 125,187, 208, 244
Topsmalt 60, 435, B, BP 58, 110, 324, 434, 0, AL 34,125, 187, 435
Atherinops affinis
Jacksmelt 60, 79, 435, 8 186, 79, 110, 324, 435, O, AL 34,79, 125, 187, 208, 244, 435, AN, BK
Atherinopsis californiensi
Threespine stickleback 15, 435,450, B:-
teus Je LR il
Striped bass 15, 61,.362,AX,CD "

not found

1187, 244, AN

Morone saxatilis
Kelp bass not o und
Paralabrax clathratus .15;
Barred sand bass not found

Paralabrax nebulifer 15; 60,210,282, 435, B
White seabass rare

Atractoscion (=Cynascion) nobilis| 15, 60, 115, BP 58, 220,221, 0 153, 187, 244 AN
White croaker 15, 60, 115, 157, 435, 8, BP 58,209, 236, O, AL 34, 153, 187, 208, 236, 244

Shiner perch 15, 17, 60, 435, B, BP 14, 16, 28, 58,209, 0 125, 187, AN
Cymatogastar aggregata_
Arrow goby 60, 311, 435, 8P 16, 28, 47,58, 311, 435, AL, O 47,125,187, 311, AN

Cleviandia ios
58, 0,AL -

Pacific sand lance
Ammodyles hexapterus
Llngcod

|34, 125987

158,263, O e i 34,125, 187, 244 AN
16, 28, 56, 203, 209, O, AL | 125, 187, 203

elongatus 45,435 B BP:
Pa’cﬂlc staghorn sculpin 15 80 203 435, B, BP

California halibut 435, B, 6P . T "10, 25, 29, 58,110, 435, 0 125, 167, 435
Paralichthys californicus - . I . e e . X
Diamond turbot 15, 114, 140, 435, B, BP 10, 58, 209, 435, 0 34,125, 187, 435, AN
| Hypsopsetta guttul
Engiish sole 15, 69, 210, 299, 435, B, BF ' 10, 28, 29, 56, 0 34,125, 187, AN
Plauro vetulus

Starry flounder 15, 60, 435, B, BP 10, 16, 28, 29,58, 0 34,125, 187, AN
Platichthys stell

South San Francisco Bay Elkhorn Slough Morro Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240,
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.

Common/Scientific Name

Santa Monica Bay

Alamitos Bay

San Pedro Bay

Blue mussel *
Mytilus edulis
Pacific oyster
Crass gigas
Horsenack or gaper clam
Tresus capax
Pacific gaper
Tresus nuttali 5 : BUo
California jacknife clam 128, 371 AW 173, 371, AW, BU AW, BU, BY
Tagelus californianus
Pacific ittieneck clam 304, 305, 355, 371, AW 173, 304, 355, 371, AW 329, 355, AW, BU
Protothaca staminea
Manila (Japanesa) clam not found not found not found
Venenuwis jap 128, 371 128,173,371 128, BU
Eastern softshell clam net found not found not found
Mya arenaria 128, 371 128,173, 371
Geoduck not:
Panope abrupta
Bay shrimp
Crangon franciscorum
Dungeness crab
Cancer magister
Leopard shark
Trakis i i
‘White sturgeon not found
Acpenser 122, 237,CC 8, 66, 123, 189, 192, CC 7
Green sturgeon not found not found not found
L i 122,185,237, CC 18, 66, 123, 189, 192, CC 7,212
American shad Rare rare not found
losa sapidissir 6, 122, 185 274 CC 6,8, 66, 123 189, 192, 274 7
Pacific herring rare rare
Clupea pallasi 3r
No‘r_1hem gnchovx - 6;
Despbody anchovy
Anchoa compressa
Slo‘ugh 3"°PQW .
Cutthroat trout
Oncorhynchus clarki '138;
Pink salmon not found
rhynchus gorbuscha 5,185, 237, 373, AN 5, 6,185, 185,189, 237
Chum salmon not found not found
hynchus keta 5,185, 237, 373, AN 5.6, 185, 189, 237
Coho salmon not found not found
Oncorhynchus kisutch 5,185, 237, 373, AN 5,6, 185, 237
Steeithead not found not found
Oncorty mykiss 25,138, 274 25,138, 274 25,138,274
Sockeye salmon fiot fous 2 | notfound -1 not found.
Oncorhynchus nerka B 7.A, AN
Chinook salmon not found
Oncorhynchus tshawytscha T AAN
Surf smett not found
Hypomesus pretiosus 328
Longfin smelt -] not found:
Spirinchus thaleichthys ; : 264, 274"
Eulachon not found not found
Thaleichthys pacificus 264 264
Pacific tomcod not found not found not fourd
Microgadus proximus 185, 264 185, 264 264
Topsmelt fﬁ 6,123,371, 372,CC 5,8, 123, AN, CC 7,231,232, A, AN
Atherinops affinis
Jacksmelt 6,79,123,3N, 372, CC 79,123, 185, 192, AN, CC not found
Atherinopsis califo 7,189, A AN
Threaspinae stickleback -} not found
G Je 7,188, A AN
Striped bass nat found
Morone saxatilis AN CC: 17189 A AN
Kelpbass 55 185 192 315 365,371, 388, 455, AN, CC fare
lab 7.189, A AN
Barredsandbass | . 123 135 173 192, 225, AH cC . 7 212 231 ZSZ,A AN
labrax nebulifer L R s :
Whrto seabass 135 273 382, T CC 8 66 185, 189, AN, CC nol found
(=Cynoscion) nobilis| 7,328, A AN
White croakar 62, 89,122, 157,236, T, AH, CC 8, 173, 189, 192, 236, 237, 306, 371, 388, AN, CC 7,236, A, AN
Y
Shiner parch 122, 185, 373, 371, 386, 387. T, AH, CC 8, 66, 192, 373, 386, 387, 388, CC 7. A AN
Cymatogaster aggregata
Arrow goby rare 8,173, 186, 231, 232, 371, CC 7,231, 232, 240, A, AN
Cleviandia ios 62,122 371 cc
Pacific sand lance : : notfound .. not found
Ammodytes hexap 185, AN, CC 7, A AN
ingcod T Arare. nat found
Ophiodon slongatus 'sz, 122 123 263 123,180,263 7.A AN
Pacific staghorn sculpin rare. rare 7,231, 232, 405, A AN
| _Lepracotty 123,& 373 GC 8,189, T, CC
California halbut 1 87, 230 435 T CC 8,66,167, 189, 192, 230, 373, 387, 388, CC 7,167, A
Paralichthys califormicus 3 = .
Diamend turbot 52 122, 222, 373 an, T cc 8, 189, 192, 222, 387, 388, CC 7,222, A
Hypsopsetta guttulata
English sole 2,52, 62, 122, 206, 373, T, CC 8, 173,231,232, 3N, 387, 388, T, CC rare
Pleuronectes vetulus . 7A
Starry flounder not found 8, 185, 387, 388, CC not found
Platichthys stellatus 62 122 185 373 1A

Santa Monica Bay

San Pedro Bay

Numbers carrespond to references listed in Appendix 5, References, pp. 219 - 240,
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 3 (continued). Table of references and personal communications.

Commorn/Scientific Name

Anaheim Bay

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240.
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.

214

Blue mussal
Mytilus adulis
Pacific oyster
Crassostrea gigas
Horseneck or gaper clam
Tresus capax
Pacific gaper
Trasus nuttali 329 84" 48, Bl
California jacknife clam 329, AW, BU 348, 349, AW, BY 69, AW
Tagelus califomianus
Pa;iﬁc IitLllenod( clam 329, 355, AW, BU 348, 348, AW, BY 69, 99, 282
Manila (Japanese) ¢lam not found not found not found
Venerupis japonica 128 128, 348, 349 BY 69, 99, 128 282
Eastern softshell clam not found not found not found
Mpya arenaria 128 128 128
Geoduck Hof
Panope abrupla
Bay shrimp
Crangon franciscorum
Dungeness crab
Cancer magister
Leopard shark
Triakis ife B
Whita sturgeon not found not found not found
Acip 212,223 3,190 69, 282
Graen sturgeon not found not found
Acipenser medirostris 212, 223 3,190 not found
American shad not found not found not found
Alosa sapidissima 212, 223 3,21, 190, A AN 69, 282
Pagific herring not found rare are
Glupea pallasi 212, 223, 376,377, A AN 3,21, 190,377, A AN 69,282, 377, Z AC, AY, BL
. | Northarn anchovy 102,212, 231, 232, A, AN E BT
Engraulis mordax = : : :
Despbody anchovy
Anchoa compressa
Slough anchovy (e.1
Anchoa delicatissir 102, 212,231,232 A, AN
Cutthroat trout not found:
Oncorhynchus clarki 138,274 ; : s
Pink salmon not found not found not found
Oncorh, h 102, 212, 231, 232, A_AN 3,4,190, A AN 69, 282 AM.
Chum saimon not found not found not found
Oncorhynchus keta 102, 212, 231, 232, A AN 3,4,190, A AN 69, 282 AM
Coho salmon not found not found not found
Oncorhynchus kisutch 102, 212, A, AN 3,4,190, A AN 69, 282, AM
Steelhead not found not found
Oncory mykiss 25,138,274
Sockeye saimon
Oncortiynchus nerka
Chinock salmon
Oncorhynchus tshawyischa
Surf smelt
Hypomesus pratiosus
Longfin smelt
Spirinchus thaleichthys :
Eulachon not found
Thaleichthys pacificus 264
Pacific tomcod not found not found
Microgadus proximus 264 264
Topsmelt 137, 212, 231, 232, 347, A, AN 3, 4,137, 190, 347, 443, A AN 68, 282, 347, AC, AM, AY, Z
Atherinops affinis
Jacksmelt not found 79,282, Z, AC, AY
Atherinopsis califo 188,212, A, AN
Threespine stickleback
Gastarostaus aculsatus
Striped bass
Morone saxatilis
Kelp bass B :
Paralabrax clathratus 102: 212 A
Barred sand bass 212,231,232, A
Paralabrax nebulifer R .
White seabass rare
Atragtoscion (=Cynoscion) nobilis| 102, 212, 231, 232, A, AN 3,4,21,190,443 A AN 69, 216, 282, Z, AC AY
White croaker 102, 212, 231, 232, 236, A, AN 3,4,21,190, 236, 443, A, AN 69, 236, 255, 282, 439, AC
Ganyonemus lineatus
Shiner perch 293, A 3,4,21,190, A, AN 69,282, Z, AC, AY, Z
Cymatogaster aggregata :
Arrow goby 231,232, 240, A 4,111,443 A 47,282, 311, 368, Z, AC, AY
Claviandia ios
Pacific sand lance not found I {nottound i rotfound. .+
A dytes hexap 102; 212; 231, 232, 874,241,190, 443 1282, Z AC AY
Lingcod not found - _1not found: . tnotfound.: -
Ophiodon ek 102:212, 231, 232AAN 3,421 190443‘A.AN 1282 L AC/AY
Pacific staghorn sculpin 231 232. 405 A : rare 232 Z AC, AV -
Leptocotius armatus 3.2t 190 443, A; AN : :
California halibut 167 231 232 3, 4,21, 190 443 A,AN 216 255 282 Z,AC, AM AY
Paralichthys califomicus 3. . : i g
Diamond turbot 231 232,222, A 4 190 443, A AN 69, 255 282 Z AC, AY
Hypsopsetta guttulata
English sole rare rare rare
Plauronectes vetulus 102,212 A 4 A AN 69,282 Z AC, AY
Starry flounder not found Tnotfound not found
Platichthys stell 102,212, A 4,190, A, AN 69, 282, Z, AC, AY
Anaheim Bay Newport Bay Mission Bay




Appendix 3 (continued). Table of references and personal communications.

Commonv/Scientific Name

San Diego Bay

Blue mussal
Mytilus edulis

Tijuana Estuary

Pacific oyster
Crassostrea gigas

Horseneck or gaper clam

Pacific gaper
Tresus nuttali

Tresus capax 5¢

California jacknife clam
Tagelus cafifornianus

EL s8R0 23e, 9%
258, AC, AW

cB; S99, D
284, 455, BM

Pacific littleneck clam
Protothaca staminea

50, 129, 130, 341, 342, 343, AC, BA

284, 456, BM

Manila (Japanese) clam
Venerupis japonica

not found
50, 128, 129, 130, 341, 342, 343 AC, BA

not found
128, 284, 456, BM

Eastem softshell clam
Mya arenaria

not found

not found

Gaeoduck
Panope abnupta

Bay shrimp
Crangon franciscorum

Dungeness crab
Cancer magister

Leopard shark

Triakis semifasciata
White sturgeon

Acanser transmontanus

129, 130, 235, 341, 342 343

Green sturgeon
Acbenser medirostris

not found
50, 129, 130, 235, 341, 342 343

Amarican shad
Alosa sapidissima

not found
50, 129, 130, 235, 341, 342 343

Pacific herring
Clupea paflasi

rare
50,377, AC_

Northern anchovy
Engraulis mordax

Deepbody anchovy
Anchoa comprassa

Slough anchovy
Anchoa delicatissima

Cutthroat trout
Oncorhynchus clarki

Pink salmon
Oncorhynchus gorbuscha

not found
129, 130, 183, 235, 302, 341, 342 343

Chum salmon
Oncorhynchus keta

not found
129, 130, 183, 235, 302, 341, 342 343

Coho salmon
Oncorhynchus kisutch

not found
129, 130, 183, 235 302, 341, 342 343

Steelhead
Oncorhynchus mykiss

Platichthys stellatus

129, 130, 183 255, 256, 302, 341, 342, 343 AC

Sockeye salmon
Oncorhynchus nerka
Chinook salmon not fourx
Oncorhynchus tshawytscha 29
Surf smett 0
Hypomesus pretiosus
Longfin smelt notfoui
Spirinchus thaleichthys 264,274
Eulachon not found
Thaleichthys pacificus 264
Pacific tomcod not found
Microgadus pr 264 264
Topsmeh 129, 130, 183, 347, 341, 342, 343, AC 283, 284, 456, BM
Atherinops affinis
Jacksmelt 50, 79, 129, 130, 235, AC not found
Atherinopsis californiensis 283, 284 456 BM
Threespine stickieback “Inotfound .. o
Gasterosteus aculsatus 283, 984 456 BM
Striped bass nat found
Morone saxatilis 283, 284 456 BM S
Kelp bass rare..
Paralabrax clathratus 283, 28 284 456 BM
Barred sand bass rare-
Paralabrax nebufifer 283, 284 ¢ 284 444 456, BM
White seabass rare rare
Atractoscion (=Cy 1) nobilis] 129, 130, 183, 235, 255, 256, AC, BM 283, 284 456, BM
White croaker 129, 130, 235, 236, 244, 255, 256, 341, 342, AC 283, 284, 456, BM
Genyonemus lineatus
Shiner perch 129, 130, 183, 341, 342, 343, AC rare
Cymatogaster aggregata 283, 284 456, BM
Arrow goby 47,129, 130, 183, 255, 256, 282, 311, 341, 342, 343, AC | 283, 284, BM
Cleviandia jos
Pacffic sand lance noﬂound T e e - I natfound
Ammodytes hexaptarus ;130,183 255,256 341, 342, 343 AC’ 21283, 284, 456 BM
Lingcod L not found .
Cphiadon elongatus 129,130,189, 255, 256 341, 342, '343 AC R 283,284, 456, BM
Pacific staghom sculpin 129 30; 183 255 256 341 342, 343 AC - 283. 28B4, 456, BM
Leptocottus armatus > L
California halibut 129 130 183 216 235 255256 302, 341 342 343 AC 2@3, 284, 456, BM
Paralichthys californicus 343, AC:: R g - :
Di:’mond turbot 128, 130, 183 255 256 302 341, 342 343 AC 283, 284, 456, BM
Hta ta
English sole not found not found
Pleuronectes vetulus 129, 130, 183, 255, 256, 302, 341, 342, 343 283, 284 456 BM
Starry flounder not found not found

263, 264, 456, BM

San Diego Bay

Tijuana Estuary

Numbers correspond to references listed in Appendix 5, References, pp. 219 - 240,
Letters correspond to individuals listed in Appendix 4, Personal Communications, pp. 216 - 218.
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Appendix 4. Personal Communications

Letter*

Code Name Affiliation

A Allen, L. California State University, Northridge, CA.

B Armor, C. California Department of Fish and Game, Stockton, CA.

Cc Armstrong, D. University of Washington, Seattle, WA.

D Barnhart, R. U. S. Fish and Wildlife Service, Coop. Fish. Research Unit, Arcata, CA.
E Baumgarner, R. Washington Department of Fisheries, Brennon, WA.

F Bay, S. Southern California Coastal Water Research Project, Longbeach, CA.
G Beidler, W. Oregon Department of Fish and Wildlife, Newport, OR.

H Bottom, D. Oregon Department of Fish and Wildlife, Corvallis, OR.

I Boyd, M Humboldt State University, Arcata, CA.

J Brandis, P. U.S. Fish and Wildlife Service, Stockton, CA.

K Brawn, K. ‘ Oregon Department of Fish and Wildlife, Tillamook, OR

L Brennon, J. Moss Landing'Marine Laboratories, Moss Landing, CA.

M Brix, R. Washington Department of Fisheries, Montesano,WA.

N Butler, J. Oregon Department of Fish and Wildlife, Newport, OR.

o Cailliet, G. Moss Landing Marine Laboratories, Moss Landing, CA.

P Chapman, J. Hatfield Marine Science Center, Newport, OR.

Q Chung, A. Oregon State University, Corvallis, OR.

R Clogston, F. California Polytechnic State University, San Luis Obispo, CA.

S Cox, W. California Department of Fish and Game, Sebistopol, CA.

T Cross, J. Southern California Coastal Water Research Project, Long Beach, CA.
U Culver, B Washington Department of Fisheries, Montesano, WA.

\ Dawley, E. National Marine Fisheries Service, Hammond, OR.

w DeBen, W. U.S. Environmental Protection Agency, Newport, OR.

X DeMartini, J. Humboidt State University, Arcata, CA.

Y Dinnel, P. University of Washington, Seattle, WA.

Y4 Donaho, C. Sea World Res. Institute, San Diego, CA.

AA Emmett, R. National Marine Fisheries Service, Hammond, OR.

AB Fisher, J. Oregon State University, Corvallis, OR.

AC Ford, R. San Diego State University, San Diego, CA.

AD Fresh, K. Washington Department of Fisheries, Olympia, WA.

AE Freymond, W. Washington Department of Game, Olympia, WA.

AF Gilbreath, L. National Marine Fisheries Service, North Bonneville, WA.

AG Galbreath, J. Oregon Department of Fish and Wildlife, Clackamas, OR.

AH Garrahan, P. Occidental College, Vantuna Research Group, Los Angeles, CA.

* Letter code corresponds ta Appendix 3, Table of References and Personal Communications, pp. 205-215.
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Appendix 4 (continued). Personal Communications

Letter

Code” Name Affiliation

Al Gaumer, T. Oregon Department of Fish and Wildlife, Newport, OR.
AJ Goodwin, L. Washington Department of Fisheries, Brennon, WA.

AK Gerstung, E. California Department of Fish and Game, Rancho Cordova, CA.
AL Hayden, W. Moss Landing Marine Laboratories, Moss Landing, CA.
AM Hoffman, R. National Marine Fisheries Service, Terminal island, CA.
AN Horn, M. California State University, Fullerton, CA.

AO Horton, H. Oregon State University, Corvallis, OR.

AP Hueckel, G. Washington Department of Fisheries, Olympia, WA.

AQ Hurlburt E. Washington Department of Fisheries, Olympia, WA.

AR Johnson, J. - Oregon Department of Fish and Wildlife, Reedsport, OR.
AS Johnston, J. Washington Department of Game, Bellingham, WA,

AT King, S. Oregon Department of Fish and Wildlife, Clackamas, OR.
AU Kisanuki, T. U.S. Fish and Wildlife Service, Arca;a, CA.

AV Knispel, W. Oregon Department of Fish and Wildlife, Seaside, OR.
AW Knaggs, E. California Department of Fish and Game, Sacramento, CA.
AX Kohihorst, D. California Department of Fish and Game, Stockton, CA.
AY Kramer, S. National Marine Fisheries Service, La Jolla, CA.

BZ Kreitman, G. Washington Department of Fisheries, Olympia, WA.

BA Lester, W. Westec Services, Inc., San Diego, CA.

BB Lock, J. Washington Department of Game, Kalama, WA.

BC McAllister, R. California Department of Fish and Game, Monterey, CA.
BD McCabe, G.,Jr.  National Marine Fisheries Service, Hammond, OR.

BE McCleod, J. Oregon Department of Fish and Wildlife, Florence, OR.
BF McLeod, D. California Department of Fish and Game, Eureka, CA.
BG McConnell, R. National Marine Fisheries Service, Hammond, OR.

BH McNeil, W. Hatfield Marine Science Center, Newport, OR.

BI Miller, B. University of Washington, Seattle, WA.

BJ Mullarkey, W. Oregon Department of Fish and Wildlife, Charleston, OR.
BK Nakumura, R. California Polytechnic State University, San Luis Obispo, CA.
BL Noah, M. U.S. Corps of Engineers, Los Angeles, CA.

BM Nordby, C. San Diego State University, San Diego, CA.

BN Orcutt, M. Hoopa Valley Tribe, Hoopa, CA.

BO Orrell, R. Washington Department of Fisheries, Mount Vernon, WA,
BP Pearson, D. National Marine Fisheries Service, Tiburon, CA.

BQ Penttila, D. Washington Department of Fisheries, Seattle, WA.

BR Preston, L. California Department of Fish and Game, Eureka, CA.

* Letter code corresponds to Appendix 3, Table of References and Personal Communications, pp. 205-215.
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Appendix 4 (continued). Personal Communications.

Lettea

Code Name Affiliation

BS Pisano, M. California Department of Fish and Game, Arcata, CA.

BT Quirollo, L. California Department of Fish and Game, Eureka, CA.

BU Reish, D. California State University, Long Beach, CA.

BV Requel, P. California Department of Fish and Game, Stockton, CA.
BW Riikula, A. Oregon Department of Fish and Wildlife, Gold Beach, OR.
BX Scholls, A. Washington Department of Fisheries, Brennon, WA.

BY Seapy, R. California State University, Fullerton, CA.

BZ Simenstad, C. A.  University of Washington, Seattle, WA.

CA Smith, S. National Marine Fisheries Service, La Jolla, CA.

CB Spratg, J. California Department of Fish and Game, Monterey, CA.
cC Stephens, J. Occidental College, Vantuna Research Group, Los Angeles, CA.
CD Stevens, D. California Department of Fish and Game, Stockton, CA.
CE Stewart, G. Oregon Department of Fish and Wildlife, Newport, OR.
CF Swartzell, P. California Department of Fish and Game, Menlo Park, CA.
CG Tasto, R. California Department of Fish and Game, Menlo Park, CA.
CH Toole, C. University of Califonia Cooperative Extension, Eureka, CA.
Cl Tufts, D. Washington Department of Fisheries, Ocean Park, WA.
cJ Tuss, C. U.S. Fish and Wildlife Service, Arcata, CA.

CK Walters, G. National Marine Fisheries Service, Seattle, WA,

CL Warner, R. California Department of Fish and Game, Eureka, CA.

CcM Wooster, T. California Depaﬁment of Fish and Game, Yountville, CA.

* Letter code corresponds to Appendix 3, Table of References and Personal Communications, pp. 205-215.
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The major activities of the Strategic Assessment Program are
focused on assembling information and providing assess-
ment services required for decisionmaking about the estuar-
‘ine and marine resources of the USA. The information and
assessments that are developed help identify strategies for
balanced conservation and use of these resources for maxi-
mum benefit to the Nation. Recent projects completed by the
Branch include the Bering, Chukchi, Beaufort Seas Strategic
Assessment Data Atlas, along with two National Estuarine
Inventory Data Atlases and one pre-publication edition of the
West Coast of North America Data Allas. A continuing effort
to expand and improve the National Estuarine Inventory (NEI)

NOAA's Program of Strategic Assessments @ -

has resulted in the publication of NEI supplement repotts.
Several data bases, including the Estuarine Living Marine
Resources (ELMR) data base, are being completed (see
inside front cover). Data and analytical capabilities are being
made more accessible through improvements in the Com-
puter Mapping and Analysis System (Cmas) and develop-
ment of the Coastal Ocean Management, Planning, and As-
sessment System (COMPAS). Assessment reports examin-
ing pesticide use in estuarine drainage areas, susceptibility of
estuaries to nutrients, and quality of coastal shellfishing wa-
ters are also being completed.
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