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ABSTRACT

The Resource Assessment and Conservation Engineering (RACE) Division of the Alaska
Fisheries Science Center (AFSC) has been conducting annual bottom trawl surveys of the eastern
Bering Sea (EBS) continental shelf since 1982. The quality and specificity of field
identifications for many taxa have fluctuated over the history of the surveys due to changing
priorities and resources. Historical trends in identification quality for the EBS shelf survey have
not been documented. This report includes an identification confidence matrix for all fishes and
invertebrates identified from the EBS shelf survey from 1982 through 2008. The matrix lists a
confidence level for each taxon for each survey year, and is intended to serve as a general
guideline for data users interested in assessing the relative reliability of historical species

identifications on this survey.
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INTRODUCTION

The Resource Assessment and Conservation Engineering (RACE) Division of the Alaska
Fisheries Science Center (AFSC) has been conducting bottom trawl surveys of the eastern
Bering Sea continental shelf since the early 1970s. A grid of 356 stations (Fig. 1) has been
sampled annually since 1982 for the purpose of tracking population trends in the fish and
invertebrate resources of the eastern Bering Sea. Information gathered from the summer survey
provides fisheries-independent population trends that are invaluable for stock assessments and
development of management strategies for commercially exploited fish and invertebrate species
in the region. In addition to their utility as a management tool, data collected on these surveys
have been used by a variety of constituents to examine spatial and temporal trends in the fish and
invertebrate fauna of the eastern Bering Sea.

Throughout the history of the survey, changing priorities and limited resources have led
to fluctuations in the quality and specificity of field identifications for taxa that are not of direct
commercial importance. For some taxa, species identification quality is limited by the state of
taxonomic knowledge, which for some groups has changed considerably over the course of the
time series. For others, identification characteristics than can be reliably used in the field are not
known or have only recently become widely recognized. Another factor influencing the quality
and specificity of field identifications is the suite of identification tools available to survey
participants, which has evolved dramatically over the course of the survey and continues to
improve with increasing knowledge of the Bering Sea fauna. In addition to changes in field
identification tools, the training level and experience of scientists participating in the survey have
varied widely over the years, which may have had profound and unpredictable influence on the

consistency and reliability of field identifications for some taxa.



Trends in species identification quality and specificity have not routinely been
documented during the AFSC Bering Sea bottom trawl survey and have generally not been taken
into account by data users. However, as an increasing number of users request access to survey
data for use in a broad diversity of studies, we feel that it is now more important than ever to
provide users with a tool to help assess the confidence level that should be assigned to
identifications of each taxon throughout the history of the survey.

Recent efforts to help track and stabilize field identifications have included the
production of a series of durable field guides for use at sea and a specimen voucher program.
Over the past decade, the ongoing development of a series of field guides to the fishes and
benthic macroinvertebrates of the region has encouraged the consistent application of
identification characteristics and taxonomy among vessels and legs within a survey year and
among survey years. The specimen voucher program encourages the collection of rare or
unusual specimens of fishes and invertebrates encountered on groundfish surveys as well as
specimens of uncertain identity. Specimens collected on the surveys are returned to the AFSC in
Seattle, where they are recorded and verified. Fish specimens are then shipped to the University
of Washington fish collection, where they are curated and permanently stored, while
invertebrates are shipped to the California Academy of Sciences, where they are examined by
various experts and curated. The tables in this report are intended to further these efforts by
providing a rough estimate of identification quality for each taxon in each survey year from 1982

through 2008.



MATERIALS AND METHODS

An identification confidence index was established for each taxon for each survey year
for both fishes (Table 1) and invertebrates (Table 2). These tables refer only to data collected
during the annual surveys of the eastern Bering Sea continental shelf conducted by the AFSC
from 1982 through 2008 during May-August. The index is unavoidably subjective, but was
influenced by several factors, including relevant taxonomic literature, available field
identification tools, interannual reporting trends, and examination of collected specimens. The
identification confidence index codes used in this table are defined as follows:

1 — High confidence and consistency. Taxonomy is stable and reliable at this level, and

field identification characteristics are well known and reliable.

2 — Moderate confidence. Taxonomy may be questionable at this level, or field

identification characteristics may be variable and difficult to assess consistently.

3 — Low confidence. Taxonomy is incompletely known, or reliable field identification

characteristics are unknown, or the occurrence of this taxon in the Bering Sea is doubtful

and survey records have not been verified.
The tables included in this data report are intended to serve as a general guideline to assist data
users in assessing the relative historical reliability of the species identification data in this time
series, and do not necessarily reflect the reliability of each individual record. A taxon-by-taxon
list of the reasoning behind the coding for each taxon is well beyond the scope of this report, and
data users are encouraged to contact AFSC staff for further clarification on specific taxa or

individual records.
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Figure 1.--Sampling grid for the eastern Bering Sea shelf survey for the years 1982 through



Table 1.--Identification confidence index for fishes recorded on the eastern Bering Sea shelf survey from 1982 through 2008.

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

1
1

fish eggs unident.

fish larvae unident.
fish unident.

1
2

Petromyzontidae

2 2 2 2

2

2

Lampetra tridentata

Lamna ditropis
Squalus acanthias

1
1
1
1

1

Somniosus pacificus

Rajidae unident.
skate egg case

unident.

Bathyraja sp. egg

case

3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Raja sp.

2
3
3

Raja binoculata

Raja rhina

3
3

3 3 3 3
3 3 3 3

3
3

3 3 3 3
3 3 3 3

3
3

3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

Raja stellulata
Bathyraja sp.

3 3 3 3 3 3 3 3 3

3
2

3
3
3
3

3 3 3
3 3

3

3
3

3 3 3 3
3 3 3

3
3
3
3

3
3
3
3

3 3
3 3

3
3

Bathyraja abyssicola 3 3 3

Bathyraja interrupta

3
3
3

3
3
3
3
3
3

3
3
3
3
3
3

3
3
3
3
3
3

2

2

3 2

3

Bathyraja interrupta

egg case

3 3 3 3

2
2
2

3 3 3 3 3 3 3
3 3 3 3 3 3 3
3

3

3 3 3
3 3 3

3

2 2 2
2

Bathyraja taranetzi

3 3 3 3

3 3 3

3 3 3 3

Bathyraja parmifera
Bathyraja aleutica

3
3

3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 3 3 3 3 3 3 3 3

2

3 3 2 2

3 3 3 3

Bathyraja parmifera

egg case




Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

2
3
3

3 3 3 3 3 2

3

3

3

3
3
3

Bathyraja maculata

3
3

3 3 3 3 3 3

3 3 3 3 3 3

3
3

3 3 3 3 3 3
3 3 3 3 3 3

Bathyraja smirnovi

Bathyraja violacea

1
3

Pleuronectiformes
Citharichthys sp.
Citharichthys

sordidus

3 3 3 3 3 3
3 3 3 3 3 3

3
3

3
3

3 3 3 3 3

3
3

3

3

3 3 3 3

3

3

3

Atheresthes stomias
Atheresthes sp.
Atheresthes
evermanni

Reinhardtius

hippoglossoides
Hippoglossus
stenolepis

1

Hippoglossoides sp.
Hippoglossoides

elassodon

Hippoglossoides

robustus

3
3
3

3 3 3 3 3 3
3 3 3 3 3 3
3 3 3 3 3 3

3
3
3

3
3
3

3 3 3 3 3 3
3 3 3 3 3 3

3 3 3 3 3 3 3 3

3
3
3

Lyopsetta exilis

3

Lyopsetta glacialis

3

3

Parophrys vetulus
Microstomus
pacificus

Glyptocephalus

zachirus




Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

1

Limanda aspera

Limanda
proboscidea

Limanda
sakhalinensis

1

1

Platichthys stellatus

Platichthys stellatus
X Pleuronectes

1

quadrituberculatus.

3 3 3 3 3 3

3

3

Psettichthys
melanostictus

Lepidopsetta sp.
Lepidopsetta
polyxystra

1
2

1
2

1
2

3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3

3
3

3
3

Lepidopsetta
bilineata

3

Isopsetta isolepis

—
—
—
—
—
—
—
—
—
—
—
—
—
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—
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3 3 3 3

3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Pleuronichthys sp.

Agonidae

1
1

Pallasina barbata
Percis japonicus
Leptagonus sp.
Leptagonus

leptorhynchus
Leptagonus
frenatus

3 3 3 3

3

3

3 3 3 3 3

3

3

3

Agonopsis vulsa




Table 1.--(Cont.).

Survey Year
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Odontopyxis 3 33 3 3 3 33 333333333333 33333 3 3

trlsplnosa

Bathyagonus sp. 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

Bathyagonus 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222 2 2222

alascanus

Bathyagonus 333 3 3 3333333333333 323232323233 3 3

infraspinatus

Bathyagonus 3 33 3 3 3 33 3333332323233 23 33333 3 3 3

pentacanthus

Bathyagonus 3 333 3 3 33 333333333333 33333 3 3

nigripinnis

Podothecus 1111111111111 11111 1 1 1 1 1 11 11

accipenserinus

Podothecus 33333 33333332323232331111 111111

veternus

Aspidophoroides 4 4 9 4 3 4 1 1 101 101 1111 11 11 1111111

bartoni

lerl?l'(?‘)phoro'des 2 2 2 2 2 22 2 222 222 2222222222222

Anoplagonus 3 3333333333333 332333333333 3 3

Inermis

Chesnonia 3 3333333333333 33333333333 3 3

verrucosa

Occella 111111111111 111 111 111 1 11 1 1 1

dodecaedron

Hypsagonus 1111111111111 111111 1 1 1111 11

quadricornis

Ammodytes 1111111111111 111111 1 1 1 11 1 11

hexapterus

Anarrhichthys 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33 3333333 3 3

ocellatus




Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

Anarhichas
orientalis

Anoplopoma
fimbria

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Aulorhynchus

flavidus

2
3

Bathymasteridae

3 3 3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Ronquilus jordani

Bathymaster
signatus

1
3

Clupea pallasi

3 3 3 3 33 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Alosa sapidissima

Cottidae

3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

2 2 2 2 2 2 2 2 2 2 2 2 2 2

3

Icelinus borealis
Gymnocanthus sp.
Gymnocanthus
pistilliger

2

2

2
3

2

2

3 3 3 333 3 3 3 3 3 3 3 3 3 3

2

2

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Gymnocanthus

tricuspis

2

2

3 3 3.3 3 3 3 3 3 3 3 3 3 3 3 3

3

Gymnocanthus

galeatus

2

2

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Gymnocanthus

detrisus

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

2 2 2 2 2 2 2 2 2 2 2 2 2 2

3
2

Radulinus
asprellus

2

2

Artediellus sp.
Artediellus

2

2

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
2 2 2 2 2 2 2 2 2 2 2 2 2 2

3
2

miacanthus
Artediellus
pacificus
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2
2
2

2
3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

2
2

10

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 33 33 33 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3
3

3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

polyacanthocephalus
Myoxocephalus jaok
Myoxocephalus

Microcottus sellaris
stelleri

Myoxocephalus

Verrucosus
Myoxocephalus




Table 1.--(Cont.).

Taxon

Survey Year

[ERN
[(e]

Myoxocephalus sp.

Myoxocephalus
quadricornis
Myoxocephalus
scorpioides
Megalocottus
platycephalus
Leptocottus
armatus
Enophrys sp.
Enophrys lucasi
Enophrys diceraus
Dasycottus setiger
Psychrolutes
paradoxus
Psychrolutes
phrictus
Blepsias bilobus
Nautichthys
pribilovius
Nautichthys
oculofasciatus
Hemitripterus
bolini

Eurymen gyrinus
Icelus spiniger

w 861
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w

w +~|E86T
w +~|1861
w +~|G86T
w +~|9861
w /861
w 8861
w 6861
w +|066T
w 1661
w 661
w = |E66T
w | 17661
w G661

P PR WERE W

w

P PR WERE W

w

R, PR WP W

w

R, PR WP W

w

R, PR WERE W w

w

R PR WP W

w

R PR WERE W

w

R, PR WRE W

w

P PP WP W w

w

[ = S JUR SN V) w

w

[ = = JU R SN V)

w

[ = = JUR SN V)

w

I R I = )

w

©
o
1
3

A e R

w

w | /66T
w +~|866T
w 6661
w +~|000¢
w = |T00C
w +~|200¢
w +~|E00¢
w = 100C
w +~|500¢
w +~{900¢
w +~|/00C
w +~|800¢

P PP WRE W w

w

A e R

w

B PP WRE W

w

P PP WRE W

w

P PP WRE W

w

R, PP WRE W w

w

R, PP WRE W

w

R, PR WRE W

w

R, PR WRE W w

w

R, PR WRE W

w

P PR WERE W

w

R, PR WERE W

w

11



Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3
3

3

3 3 3 3 3 3

3

3
3

Icelus

canaliculatus

3 3 3 3 3 3 3 3

3

3

3 3 3 3 3 3 3

Icelus euryops
Icelus spatula

Icelus sp.
Trichodon
trichodon

1

1
3

1
3

3 3 3 3 3 3

1
3

1
3

Microgadus

proximus
Gadus

macrocephalus

3

3
1

Boreogadus saida

Eleginus gracilis

Theragra

chalcogramma
Gasterosteus
aculeatus

Pungitius
pungitius

1

Hexagrammidae

Pleurogrammus
monopterygius

1

Hexagrammaos sp.

(92
(9p]
(9p]
(9p]
™
(ap]
™
(ap]
(9p]
™
(92
™
(92
™
(92
(92
(92
(92
(92
(g2
(92
(92
(92
(92
(a2
(a2
™
)
mu
EE
S @
c D
I o

Hexagrammos

stelleri
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Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3

3

3 3 3 3 3 3 3 3 3 3 3

3 3 3.3 3 3 3 3 3

3

Hexagrammos
lagocephalus

o~
o~
o~
o~
o~
o~
o~
~
~
o~
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o~
o~
o~
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~
o~
~
N
N
I
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L ger)
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Icosteus

aenigmaticus

1

Cyclopterinae

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

33

=8

-

S o
< >

Eumicrotremus

birulai

3

3

3 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3 3 3 3 3

3

Eumicrotremus

orbis

Eumicrotremus

derjugini

3

3

3 3 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3 3 3 3

3

3
3

3
3

3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3

3
3

3 3 3.3 3 3 3 3 3
3 3 3 3 3 3 3 3 3

3
3

Eumicrotremus
andriashevi

Eumicrotremus sp.

™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
™
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Liparidinae
Crystallichthys

cyclospilus

Liparis sp.

3
3
3

3
3

3 3 3 3 3 383 3 3 3

3

3
3

3 3 3 3 3 3 3 3

3
3
3

Liparis fucensis

3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3

Liparis bristolense
Liparis dennyi

3

3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3

1

Liparis gibbus
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Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

Liparis
pulchellus

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Liparis
ochotensis

3

3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3
3
3
1
3

Liparis cyclopus
Liparis rutteri

3
3

3
3
3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3

Liparis tunicatus
Elassodiscus sp.
Careproctus sp.
Careproctus
melanurus

3

3

3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

™ ™ ™
™ ™ ™
™ ™ ™
™ ™ ™
™ ™ ™
™ ™ ™
™ ™ ™
™ ™ ™
™ (2]
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™
™ ™

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3

Careproctus
phasma

Careproctus

Careproctus
furcellus

cypselurus

3 3 3 333 3 3 3 3 3 3 3 3 3 3

3

Careproctus
scottae

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Careproctus
gilberti

2 2 2 2 2 2 2 2

2

2

Careproctus

rastrinus

3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Nectoliparis
pelagicus

1

Myctophidae
Osmeridae

Thaleichthys
pacificus

14



Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

1
1

Mallotus villosus

Osmerus mordax
Salmonidae

Oncorhynchus
tshawytscha

Oncorhynchus

kisutch

Oncorhynchus
gorbuscha

Oncorhynchus

keta

Oncorhynchus

nerka

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
(72}
>
=
(&)
c
>
rS
238
O X
>
O E

1

Salvelinus malma

Lyconectes
aleutensis

Cryptacanthodes

giganteus

Stichaeidae

Eumesogrammus

praecisus
Stichaeus

2

2

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3

2 2 2 2

3
2
3
3
3
3

punctatus

Lumpenus sp.
Lumpenus
maculatus

2
2
2
2

2
2
2
2

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3

3 3 33 3.3 3 3.3 3.3 3 3 3 3 3

Lumpenus medius

Lumpenus fabricii

Lumpenus sagitta

15



Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984

1983
1982

Taxon

2

3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2

3

Acantholumpenus

33 3 3 3 3

mackayi

2

3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2

3
3
3

Lumpenella

33 3 3 3 3
33 3 3 3 3
33 3 3 3 3

longirostris

3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Chirolophis sp.

Chirolophis
decoratus

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 38

3

Chirolophis
snyderi

33 3 3 3 3

2

2

3 3 3 3 3 3 3 3 3 3

3
3

Poroclinus

33 3 3 3 3
33 3 3 3 3

rothrocki

Pholidae
Zaprora silenus

Zoarcidae

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1

1
1

1
33 3 3 3 3

33 3 3 3 3
33 3 3 3 3

1

Lycodes sp.

1
1

Lycodes raridens

Lycodes palearis

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3

Lycodes mucosus

Lycodes polaris

Lycodes turneri

1

Lycodes brevipes
Gymnelus viridis

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

33 3 3 3 3 3

1
1

1

roundfish unident.

Sebastes sp.
Sebastes

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2

3

33 3 3 3 3

aleutianus
Sebastes

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2

3

33 3 3 3 3

melanostictus

1

Sebastes alutus

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
X T
X O
c =
T S

(7]
g2
o
kv
%C
S 2
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Table 1.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

1
3
3
1

1

1 1 11

1

1
3 3 3 3 3 33 3 3 3 33 3
3 3 3 3 3 3 3 3 3 3 33 3

Sebastes

variabilis

3
3

3
3

3
3

3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3

3
3

Sebastes crameri

Sebastes flavidus

Sebastes

1

1 11 11

1

1

polyspinis
Sebastes

1

1

1 1111

1

1

variegatus

17



Table 2.-- Identification confidence index for invertebrates recorded on the eastern Bering Sea shelf survey from 1982 through 2008.

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

Hydrozoa

2

hydroid unident.

3 3 3 3 3 3 3 3 3 3 3 3 3

3 3

3
3 3 333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Hydroid sp. A

Hydractinia sp.
Sertularia robusta

Scyphozoa

1

Chrysaora sp.
Chrysaora

melanaster

Phacellophora
camtschatica
Aequorea sp.

1

Phacellophora sp.

Aurelia sp.

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Aurelia labiata
Cyanea sp.

1

1

Cyanea capillata
Anthozoa

2 2 2 2 2

2

2

Alcyonacea

Gersemia sp.
Gersemia

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

rubiformis
Gorgonacea

2 2 2 2 2 2 2

2

2

1

Paragorgia sp.
Paragorgia
arborea

18



Survey Year

Table 2.--(Cont.).

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

2 2 2 2

3 3 3 3 33 3 33 3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3
3 33 3 3 383 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 333 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 33 33 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 33 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 33 383 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 33 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 33 33 33 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3
19

3 3 3 3.3 3 3 3 3 3 3 3 3 3 3 3 3 3

Metridium
giganteum)
Urticina columbiagnra 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Bathyphelia

Metridium farcimen
australis

Stomphia coccinea
Urticina lofotensis

Urticina sp.

Stomphia didemon
Urticina
crassicornis

Halipteris sp.
Halipteris
Metridium sp.
Metridium senile
Stomphia sp.

Pennatulacea
finmarchia

Virgularia sp.
Stylatula sp.
Halipteris
willemoesi

Actiniaria

(

Virgularidae
Actinauge verrillii



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3 3 3.3 3 3.3 3 3 3 3 3 3

3

3

3

3 3

3

Cribrinopsis

fernaldi

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
i
—
L
S 'c
g8
S3
55

1

Actinostolidae

3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Scleractinia

unident.
Amphilaphis sp.

2

2 2 2 2 2 2 2 2

2

2

2

Ctenophora
Beroe sp.

3 3 3.3 33 3 3 3 3 3 3

3 3 3 3

3

3

Polychaeta
worm unident.

1
3

3 3 33 3 3.3 3 3 3 3 3 3 3 3

3

3

Eunice valens
tube worm

unident.
Aphroditidae

1
1

Aphrodita sp.
Aphrodita

3 3 333 33333333 3.3 3 3 3 3 3 3

3

3

negligens

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Nephtyidae
unident.

3 3 3 3 33 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Nereidae

3 3 3.3 3 3 3 3 3 3 3 3

3

3

Nereis sp.
Cheilonereis

cyclurus

3 3 3.3 3 3.3 3 3 3 3 3 3

1

Polynoidae
Eunoe sp.

2 2 2 2 2

2
2 2 2 2 2 2 2 2

2
2

2
2
3

Eunoe nodosa

2

2

Eunoe depressa

Sabellidae

3 3 3 3 3

3

20



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3

3

3

3 3 3 3 3 3 3

3

3

3

3

3 3

3

3 3 3 3

3

3 3

3

Serpula

vermicularis
Serpula

3
3

3
3

3
3

3 3 3 3 3 3 3

3

3
3 3 3 3 3 3 3

3
3

3
3

3 3
3 3

3
3

3 3 3 3
3 3 3 3

3
3

3 3
3 3

3
3

columbiana

3 3

3

3

Serpula sp.

Hirudinea
unident.

3 3

3 3 3

3 3 3 3 3 3 3 3

3 3

3 3 3 3 3 3 3 3 3 3

3

3

Carcinobdella

sp.

Notostombdella

(

3 3

3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Carcinobdella)

cyclostoma

1
1

Amphipoda

Gammaridae

Caprella sp.

Isopoda
Saduria entomon

3 3

3 3 3 3 3 3 3 3 3

3

3 3 3 3 3

3

3 3 3 3 3 3 3 3

3

Mysidacea
Cirripedia
Thoracica

Balanus sp.

3
3

3
3

3
3

3 3 3 3
3 3 3 3

3
3

3 3 3 3 3 3 3 3 3 3
3 3 3

3

3
3

3 3 3 3
3 3 3 3

3
3

3 3
3 3

3
3

Balanus balanus

Balanus
evermanni

3

3

3

3 3

3

3 3 3 3

3

3

3

3

3 3

3

3 3 3 3

3

3 3

3

Balanus

hesperius

3

3

3

3 3

3

3 3 3 3

3

3

3

3

3 3

3

3

3

3 3

3

3

Balanus

rostratus
shrimp unident.

1

Pandalidae

Pandalus sp.

3 3

3 3 3 3 3 3 3 3

3

3

3

3 3 3 3

3 3 3 3

3 3 3

3

Pandalus jordani

21



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988

1987
1986

1985
1984
1983
1982

Taxon

2
2
2

2
2
2

2 2 2 2

2
2
2

2
2
2

Pandalus
borealis

2
2

2 2 2 2 2

Pandalus tridens

Pandalus
platyceros

2 2 2 2

2 2

2 2 2 2 2

2

2

Pandalus
goniurus

2

2

2

2 2 2 2

2

2

Pandalus

hypsinotus

3

3

3

3 3 3 3

3

3

Pandalopsis
dispar

1
2

Hippolytidae
Spirontocaris sp.
Spirontocaris

arcuata

2
2

2
2

2
2

2 2 2 2

2
2

2
2

2 2 2 2

2

2

2

2 2 2 2

2

2

Spirontocaris

lamellicornis
Eualus sp.

3
3

3
3
3

3
3
3

3 3 3 3

3
3
3

3
3
3

3
3

Eualus barbatus
Eualus fabricii

Eualus
gaimardii

3 3 3 3

3 3 3 3

3

3
3
3
2

3
3
3
2

3 3 3 3

3
3
3
2

3
3
3
2

Eualus
macilentus

3 3 3 3
3 3 3 3

3
3

Eualus suckleyi

Lebbeus sp.

Lebbeus
groenlandicus

3
2

2 2 2 2

22



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3

3 3 3 3 3 3 3

3

3

3
1
2

Lebbeus polaris
Crangonidae

2

2

2 2 2 2 2

2

2

Crangon sp.

o o N
o o N
(qp] o N
o [qp] N
o [qp] N
o o N
o o N
o o [9\}
(9p] o N
(ap] (9p] N
(90] (g2] N
(90 (90 N
o o N
(90 (90 N
(90 (90 N
o o N
(a2 o (9\)
o o N
o o N
o (90) N
(9] (9] N
o o N
o o N
o o N
o o N
o o N
o o N
E 9 o
S2525%S
23Sg 2k
SZS3CE
OO O O

2
2

2
2

2 2 2 2

2

2

2

2

Crangon dalli

Crangon
septemspinosa

2

2 2 2 2

2

2

o™ o™ o
o o o
(9p] (9p] o
(9p] (9p] o
(a0 (9p] o
o o o
(90 (90 o
o o o
(90 (90 (9p]
(a2 o o
o o (90
o (90 (90
o o (a0
(92) o (90
(92) o (90
o (90] o
o o o
o o o
o (90] (9]
o (90] o
o o o
o o o
o o o
o o o
o o o
o o o
(9p] o o

c c
5 8 S
S2 5 8§
S5 5.,
8§92 fw
252525
43 D o

2
3
3
3
3
3

2
3
3
3
3
3
1

2 2 2 2

2
3
3
3

2
3
3
3
3
3

Argis sp.
Argis

3 3 3

3
3
3
3
3

3 3 3 3
3 3 3 3

alaskensis
Argis dentata

Argis lar

3
3

3

3

3 3 3 3

3 3 3
3 3 3

3 3 3 3 3

3
3
1

Argis crassa
Argis levior

3 3 3 3

3

1 1 1

1

crab unident.
Cancer sp.
Cancer

magister

Cancer

oregonensis

23



Survey Year

Table 2.--(Cont.).

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

1 1

2
1

2 2
2 2

2
2

2

2

3 3 3 3 3 3 3 3 2 2 2 2 2 2 2
24

3 3 3 3 3 3 3 3 2 2 2 2

3 3 3 3 3 3 3 3

1
2
2

1
2
2

1
2
2
2 2 2 2 3 3 3 3 3 3 3 3 2 2

2

2

3 3 3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 38
2

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2

3
3

3
1
1
1
1
3
3
3

Pagurus aleuticus
Pagurus
Pagurus cornutus

Pagurus brandti
confragosus

Hyas coarctatus
Hyas lyratus

Chionoecetes sp.
Telmessus

Chionoecetes

Oregonia gracilis
tanneri

Cancer productus
Chionoecetes
bairdi
Chionoecetes
angulatus
Chionoecetes

opilio
Chionoecetes

hybrid

Hyas sp.
cheiragonus
Paguridae
Labidochirus
splendescens
Pagurus sp.




Table 2.--(Cont.).

Survey Year

P PR PR R PR R R P PR P PR P B P B P P DN DNDDNDDNDDNDDNDDNDNN

Taxon B DR REERBR 8 83 8 83833888 388 8388 8 8 8 8 8 8
N w EiN ol (o)) ~ oo ({e) o - N w N o1 (o)} ~ oo [{e} o - N w N o1 (o)} ~ oo

Pagurusdali 3 3 2 2 2 2 2 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 1 1 1

Pagurus 3 3 2 2 2 2 2 3 3 3 333332 22 222222111

kennerlyi

Pagurus 33 2 2 2 2 2 3 3 3 3 3 3 3 3

trigonocheirus

Pagurus 3 3 2 2 2 2 2 3 3 3 3 3 3 3 3

beringanus

Pagurus 33 2 2 2 2 2 3 3 3 3 3 3 3 3

ochotensis

Pagurus 33 2 2 2 2 2 3 3 3 3 3 3 3 3

rathbuni

Pagurustanneri 3 3 2 2 2 2 2 3 3 3 3 3 3 3 3

Pagurus 3 3 2 2 2 2 2 3 3 3 3 3 3 3 3

capillatus

Elassochirus 33 2 2 2 2 2 3 3 3 3 3 3 3 3

tenuimanus

Elassochirus 33 2 2 2 2 2 3 3 3 3 3 3 3 3

cavimanus

gi'l"’l‘issocr"rus 33 3 3 3 3 3 3 3 3 3 3 3 3 3

Lithodes 111 11 1 11 1 1 1 1 1 1 1

aequispina

Dermaturus 1111 1 1111 1 111 1 1

mandti

Hapalogastersp. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Hapalogaster
grebnitzkii
Phyllolithodes
papillosus
Paralithodes
camtschaticus
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

Paralithodes
platypus

Placetron
wosnessenskii

Erimacrus
isenbeckii

3
3

3
3

3
3

33 3 3.3 3 3 3 3 3
33 3 3.3 3 3 3 3 3

Pugettia sp.

Pugettia gracilis

Mollusca

Polyplacophora

unident.

1

1

Amicula vestita

Nudibranchia

unident.

3

3

3

Onchidoris

33 3 3.3 3 3 3 3

bilamellata

™
™
™
™
™
(32
™
(32
™
(32]
(32]
(32}
(32}
(32}
(32}
™
™
™
™
™
™
™
™
™
™
™
™
o
£g
2 o
ik
=8

3 3 3 3
3 3 3 3

3
3

3 3

3

3 3 3 3 3 3 3 3 3

Dendronotus sp.
Dendronotus
frondosus

3

3

3 3 3 3 3 3 3 3 3

3 3 3
3 3 3

3
3

3
3

3

3

3

Dendronotus
subramosus

3 3 3 3 3 3 3 3 3

3
3
3

3
3
3

3 3 3 3 3 3 3 3 3

Chlamylla sp.
Tritonia

3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3

diomedea

3

Tritonia sp.
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Survey Year

Table 2.--(Cont.).

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3 3 3
3
27

3
3

3 33 3 3 3 3 3 3 3
3 3 3 3 3 3

3 3 3 3 3 3 3

3
3

3
3
3

3
3

3 3 3
3 3
1 1
1 1
3
3
3
3
3

3
3

limpet unident.
Gastropod
unident.
gastropod eggs
Buccinum sp.
Naticidae eggs
Cryptonatica
sp.

Natica clausa
Natica russa
Euspira lewisi

€ggs

Cryptonatica

nobilis
dorid
nudibranch
unident.
Archidoris
odhneri
Neptunea sp.
eggs
Naticidae
aleutica
Natica sp.
Euspira sp.

Cryptonatica

Asterophila
affinis

Anisodoris
japonica



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984

1983
1982

Taxon

3
3
3

3
3
3

3 3 3 3 3 3

3
3
3

3 3 3 3

3
3
3

3
3
3

3
3

33 3 3 3 3
3 3 3 3 3

3

Euspira pallidus

3 3 3 3 3 3 3 3 3 3

3

Lamellaria sp.
Onchidiopsis

glacialis

3 3 3 3 3 3

3 3 3 3

Onchidiopsis sp.
B (Clark &
McLean)

3

3 3 3 3 3 3 3 3 3

3

3

3

3

3

3

3 3 3 3 3 3 3

3

3

3

Capulacmaea
commoda

Tachyrhynchus

€erosus

1

1

Crepidula sp.
Crepidula
grandis

3
3
3
3
3
3

3
3
3
3
3
3

3 3 3 3 3 3 3
3 3 3 3 3 3 3
3 3 3 3 38 3

3

3
3
3

3 3 3 38

3

3

Colus sp.
Colus

3

3

3

3 3 3 3 3 3

herendeenii

3

3 3 3 3 3 3

3
3
3

us hypolispus

Co

3 3 3 3 3 3

3

3

3

us ombronius
us roseus

Co

3 3 3 3 3 3 3
3 3 3 3 3 3 3

3
3

3
3

3
3

Co

3

3
3 3 3 3 3 3

3

us esychus

Co

spitzbergensis

3
3
3

3
3
3

3 3 3 3 3 3

3
3

3 3 3 3 3 3
3

3

3

Colus aphelus
Colus halli
Colus

3 3 3 3 3 3
3 3 3 3 3 3

3 3 3 3

3
3

datuzenbergii

28



Table 2.--(Cont.).

Survey Year

o v v v v » i v v v v i o o o v v S I S I S IS I T \C T \C T \C B N
Taxon © O O O (=] O [{e] [(e] [{e] [{e] [(e] [(e] [(e] [(e] [(e] [(e] [(e] [(e] o o o o o o o o o
0 oo o (0] o (0] (0] (o) [{e) [{e) [{e) [{e) [{e) [{e) [{e) [{e) [{e) [{e) o o o o (] (o] (o] o (o]
N W N o1 (o] ~ (o0 [{e) o ol N w I ol » ~ [o0) [{e) o = N w & o1 » ~ (00)
Colus 333 333 333333333333 3333323333
bristolensis
Pyrulofusussp. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Pyrulofusus 111111111 111111 11 1 11 11 11 1 11
deformis
Pyrulofusus 111111111111 11111111111 1111
harpa
Pyrulofusus 1111111111111 111 1 1 1 1 1 1 1 1 1 1 1
melonis
Volutopsiussp. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
;’é’é‘;mps'”“p' 1711 1 1111 1111 111 1 111 1 1 1 1 1 1 1 1
Volutopsius 333 3333 3333333333 33333323333
fragilis
m:&gps'us 3333 3333333333333 3333333333
Volutopsius 3333333333333 333333333333 3 3
castaneus
Volutopsius 333333232333 333333 3333231323233 3 3
simplex
Volutopsius 3333333333333 33333333 33333 3
stefanssoni
Volutopsius 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3333 3 3 3
middendorffii
Volutopsius 3333333333333 33333333333 333
trophonius
Volutopsius 33 3 3 3 3 3 3 33 3333333333333 3333
callorhinus
Beringiussp. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Ee”r.‘g'us.. 333 3 3333333333333 3333333 3 3 3
ennicottil
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Table 2.--(Cont.).

Survey Year

P R PR PR R R P PR P PR P B P P P P B NN DNDDNDDNDDNDDNDNDN

Taxon BRE R 8 388 3838 83838 88388388 8 8 8 8
N w EiN ol (o)) ~ oo [{e) o - N w ENS ol (o)) ~ oo [{o} o - N w N o1 (o)} ~ oo

Beringiusfrielei 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Beringius

beringi 33 3 3 3 3 3 3 3 3 3 3 3 3 3333333313333 3

Beringius 33 3 3 3 3 3 3 3 3 3333 3

stimpsoni

Beringius 33 3 3 3 3 3 3 3 3 3333 3

crebricostatus

Beringius 333 3 3 3 3 3 3 33333 3

undatus

Neptunea sp. 3 3 33 3 3.3 333 3 3 3 3 3

Neptunea 33 3 3 3 3 3 3 3 3 3333 3

amianta

Neptunea 33 3 3 3 3 3 3 3 3 3333 3

smirnia

Neptunea 33 3 3 3 3 3 3 3 3 3333 3

pribiloffensis

Neptunea 33 3 3 3 3 3 3 3 3 3 3 3 3 3

tabulata

Neptunea 33 3 3 3 3 3 3 3 3 3 3 3 3 3

borealis

Neptunealyrata 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Neptunea 33 3 3 3 3 3 3 3 3 3 3 3 3 3
ventricosa
Neptunea 33 3 3 3 3 3 3 333333 3
insularis

Neptunea heros 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Neptuneamagna 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Neptunea sp. D

(Clark & 33 3 33 3 3 3 3 3 3 3 3 3 3
McLean)
Plicifusus sp. 33 3 3 33 3 3 3 3 3 3 3 3 3
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984

1983
1982

Taxon

3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3

3
3

3
3

3
3

3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3

3
3

Plicifusus incisus

3 3

3

Plicifusus kroyeri

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

Plicifusus
oceanodromae

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Plicifusus griseus
Liomesus sp.

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
1
3
1

Liomesus ooides
Ancistrolepis sp.
Antiplanes sp.

Aforia sp.

3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3 3 3 3 3 3 3

3 3

3 3 3 3 3 3 3 3 3 3

3 3

3

Aforia goodei

Aforia circinata

N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
N
AN

@
c .2
g5
S e
S8
n o>

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Oenopota sp.

3 3 3 3 3 3 333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Oenopota harpa
Trichotropidae
Trichotropis
coronata

3 3 3 3 3 38333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

33 3 3.3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3 3

3

3

3

3

3

3

3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3

3 3 3 3 3 3

3

3

3

Trichotropis
bicarinata
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Table 2.--(Cont.).

Survey Year

e e el o i e e o - -~ L " S "L LS " S LS \C B \C S (O B \C S OB (O B O R (S B O
[{e] [{e] [{e] [{e] (o] (o] (o] (o] O O O O O O O (o) O O o o o o o o o o o

Taxon ® 0O O O W O W MW ©W © © © © © © © © © 6 & & & & & & & o
N w SN o1 (o)} ~ oo (e} o - N w S o1 (o] ~ (o] (o] o ol N w N ol (o)) ~ oo

Eor.e"t.mphon 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333 3 3

eringi

Boreotrophon 3 3 3 3 3 3 3 3 3 3 333 333333333333 3 3

alaskanus

Boreotrophon 3 3 3 3 3 3 3 3 3 3 3 3 3 3 33333333333 3 3

coronatus

Boreotrophon 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3333333331333 3

clathratus

Boreotrophonsp. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Boreotrophon 3 3 3 3 3 3 3 3 3 3 333 333333333333 3 3

pacificus

Fusitriton 1111111 1111111111111 11 11 1 1 1

oregonensis

Fusitriton sp. 1111111111111 11 1 111 11111 111

trochidunident. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Margarites sp. 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Margarites 3 3 33 3 3 3 3 3 33 33 333333333333 3 3

pupillus

Margarites 3 3 3 3 333 3333333333333 3313333 3

giganteus

Margarites 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 333 3 3 3 3

argentatus

Margarites 3 3 3 3 3 3 33 3 3 3 33333333 3 33333 3 3

costalis

Solariella 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

obscura

Buccinum sp. 1111111111111 111 11111111111

Buccinum 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

angulosum
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Table 2.--(Cont.).

Taxon

Survey Year

€861

G867

1861

1667
¢66T

G667

L667

1002

G00¢

L00¢C

Buccinum
oedematum
Buccinum
plectrum
Buccinum
scalariforme
Buccinum
polare
Buccinum
solenum
Buccinum
ciliatum
Buccinum
glaciale
Buccinum
tenellum
Buccinum
tricarinatum
Arctomelon sp.
Arctomelon
stearnsii
Arctomelon
tamikoae
Volutomitra
alaskana
Velutina undata
Velutina
plicatilis
Velutina conica
Velutina
prolongata

w | 86T

w

W W w w w

w

w

w W W w w

w | 7861

w

W W w w w

w

w

w W w w w

w | 9867

w

w W w w w

w

w

w W w w w

w | 8861
w | 6861
w | 0667

w

w W w w w

w

w W w w w

w

w W w w w

w

w

w W w w w

w

w

w W W w w

w | €661
w | 66T

w

w W w w w

w

w W w w w

w

w

w W W w w

w | 9667

w

w W W w w

w

w

w W W w w

w | 8667
w | 6667
w | 000¢

w

w W W w w

w

w W W w w

w W W w w

w

w W W w w

w | ¢00¢
w | €00¢
w | ¥00¢

w W W w w

w W W w w

w W W w w

w

w W W w w

w | 900¢

w W W w w

w

w W W w w

w | 800¢

w

w W W w w
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3
1

3
3
3
3
3
1

Velutina velutina

Velutina sp.

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Admete laevior

Admete regina

Cylichna alba

Bivalvia unident.

Mytilidae

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3

3
3
3

Modiolus
modiolus

3
3
1

3
3
1
1

Muytilus sp.

Mytilus edulis

Pectinid unident.
Chlamys sp.
Chlamys

3 33 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

3
3

behringiana

3

3

3

Chlamys rubida
Chlamys

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

pseudoislandica

1

Patinopecten

caurinus

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3
3
3
3
3
3

3
3
3
3
3
3

Parvamussium
alaskense

3
3
3
3

3
3
3
3

Cyclopecten sp.

Hiatella sp.

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Hiatella arctica

Panomya arctica

Panomya
norvegica

3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 33 3 3 3333333333 3 3 3 3 3 3 3 3
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3 3 3 3 3 3 3 3 3
3 3.3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3

3
3
3
3

3
3
3
3

3
3
3
3

3 33 3 3 3 3 3 3

3
3
3
3
3

3
3
3
3
3

3
3
3
3
3

3

Nucula tenuis
Yoldia sp.

3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3

3 3

3
3

Yoldia seminuda
Yoldia myalis

Yoldia

3 3
3 3 3 3.3 3 3 3 3 3 3 3

3 3 3 3 3 3 3

thraciaeformis

Yoldia

3 3 3 3 3 3 3

3

3

3
3
3
3
3
3
3
3

3

3

3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3

3

3
3
3

hyperborea

3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

3
3
3
3
3
3
3

Portlandia sp.
Nuculana sp.
Nuculana
pernula

3 3

3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3 3 3

3 3
3
3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3

3

Nuculana fossa

Nuculana
buccata

3

3 3.3 3 3 3 3 3 3

3
3

Musculus sp.

Musculus niger 3 3 3 33 3 3 3 3 3

Musculus
discors

Musculus
olivaceus
Crenella

3 3 3.3 3 3 3 3 3

3

3

3 3. 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3
3 3.3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3

3
3
3
3
3
3

3
3
3
3
3
3

3
3
3
3
3
3

3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3

3 33 33 3 3 3 3 3 3

3 3 3

3 3 3 3
3
3

3
3

seminuda

3
3
3
3

3
3
3
3

3

3

Astarte crenata
Astarte sp.

3
3

3
3

Astarte borealis

3 3

3 3 3 3 3 3 3 3 3

Astarte polaris
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Table 2.--(Cont.).

Taxon

Survey Year

Tridonta rollandi
Cardita sp.
Carditidae
Cyclocardia
crassidens
Cyclocardia
crebricostata
Cyclocardia sp.
Kellia laperousii
cockle unident.
Clinocardium sp.
Clinocardium
nuttallii
Clinocardium
ciliatum
Clinocardium
californiense
Clinocardium
blandum
Saxidomus
nuttalli
Saxidomus
giganteus
Protothaca
staminea
Liocyma fluctosa

w W w w| 86T

W WwWwww w

W w w w|E8eT

W WwWwww w

w w w w| 86T

W WwWwww w

w w w w| G86T

W WwWwww w

W w w w9861

W WwWwww w

w w w w| /86T

W WwWwww w

W w w w|886T

W WwWwww w

w w w w| 6861

W WwWwww w

W w w w0667

W WwWwww w

w w w w| 66T

W WwWwww w

W w w w| 66T

W WwWwww w

w w w w| 66T

W WwWwww w

w w w w| V66T

W WwWwww w

w w w w| 5667

W WwWwww w

w w w w| 9667

W WwWwww w

w w w w| /66T

W WwWwww w

w w w w| 866T

W WwWwww w

w w w w|666T

W WwWwww w

w  w w w| 000¢

W O WwWwww w

w w w w| TO0C

W O WwWwww w

w w w w| 200¢

W WwWwww w

w w w w| £00¢

W WwWwww w

w w w w|¥00Z
w  w w w| §00¢
w  w w w|900¢
w w w w|/00Z
w  w w w| 800¢

W W wWwww w

W W wWwww w

W W wWwww w

W W wWwww w

W W wWwww w
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

2 2 2 2 2 2 2

2

2

2

2

Mactromeris sp.
Mactromeris
polynyma

2 2 2 2 2 2 2

2

2

2

Tellina sp.
Tellina

nuculoides
Tellina lutea

2 2 2 2 2 2 2

2

2
2

2
2

2 2 2 2 2 2

Macoma sp.

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Macoma nasuta

Macoma

3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

calcarea

3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1

Macoma brota
Siliqua sp.

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1
1

Siliqua patula

Siliqua alta

Serripes sp.

Serripes
groenlandicus

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Serripes

3 3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

laperousii
Serripes notabilis

2

2

2 2 2 2 2 2 2 2 2
3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

2 2

2

2

2

2

Mya sp.

3 3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Mya arenaria
Mya truncata

Mya

3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

pseudoarenaria
Mya elegans

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 383 3 3 3 3 3 3
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

Pododesmus
macroschisma

1

Pododesmus sp.
Anomiidae

3 3 3 3 3 3.3 3 3 3 3 3 3
3 3 33 3 3.3 3 3 3 3 3 3

3
3

3
3

3
3

3
3

3 3
3 3

3
3

3
3

Dentalium sp.

Rhabdus dalli
Cephalopoda

unident.

3

3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
1
3

cuttlefish unident.

Octopodidae

3 3 3 3 3 3 3 3 3 3 3

3

3

3

3

pelagic octopus

unident.

3 3 3

3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3

3
3
3
3

3
3
3
3

3

3

3 3

3
3

3
3
3

Benthoctopus
leioderma
Octopus sp.

3 3 3 3

3
3
3

3 3 3
3 3

2

2

3

Octopus dofleini

3 3 3 3 3 3 3 3 3 3 3

Benthoctopus sp.
Teuthoidea

1

Rossia pacifica

Loligo
opalescens

3 33 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3

3
3

3
3

3

3

3 3 3

Gonatus sp.

Berryteuthis
magister

Asteroidea
unident.

Evasterias sp.

1
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Table 2.--(Cont.).

Survey Year

e o v v v v v o o v o o v o o o - S I T ) TR S T \C T S T \C B S N )

Taxon BRDERBE RS 88388838 8338838388 8 8 8 8
N w SN o1 (o] ~ oo [{e) o ol N w N ol (o)) ~ oo (o) o | N w S ol (o)) ~ oo

Evasterias 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22222222

troschelii

Evasterias 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222 22

echinosoma

Orthasterias 333 3 3 3 3 3 3 3 3 3333 33333 33333 3 3

koehleri

Leptasterias 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 22 2 22

groenlandica

Leptasterias 33 3 3 3 3 3 3 3 3 3 333333 33 333333 3 3

hexactis

Leptasterias 33 3 3 3 3 3 3 3 3 3 3 3 3 333 3333331333 3

hylodes

Leptasteriascoei 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Pycnopodia 1711111111111 1111111111 11111

helianthoides

Lethasterias 11111 11111111111 1 111 1 11 1 1 11

nanimensis

Pedicellaster 333 3 3 3 3 3333333333333 33132313133

maglster

Henricia sp. 11111 111111111111 111 1 111 1 1 1

Henricia 333 3 3 33 33 33 33 333333333333 3 3

sanguinolenta

Henricia 333 3 3 33 33 3333 333333333333 3 3

leviuscula

Henriciatumida 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Spdont"he””“a 33 3 3 3 3 3 3 3 3 3 3 33 3 333333333333

Leptasterias 11111 111111111111 111 1 111 1 11

polaris

Leptasterias 11111 111111111111 111 1 111 1 11

arctica
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

1

Leptasterias sp.

Henricia
beringiana

3
1
1

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Pseudarchaster

Gephyreaster
sp.

swifti

3

3 3 3 3 33 3.3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Pseudarchaster

alascensis

3
3

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

3
3

3
3

3
3

Pseudarchaster

parelii

Hippasteria
spinosa

1

Ceramaster sp.
Ceramaster
japonicus

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3

3

3 3 3 3 33 3.3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

3

3

Ceramaster

patagonicus

Dermasterias
imbricata
Solaster sp.

3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

3

3
3
3

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Solaster endeca

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Solaster dawsoni

Solaster

3 3 33 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

1

paxillatus

Crossaster sp.
Crossaster
borealis

Crossaster
papposus
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Survey Year

Table 2.--(Cont.).

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

1

1
1

1
1
1

3 3 3

3 3 3 3 3
3

3
3 33 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3 3 3 3 3 3 3
3

3 33 3 3 3 3 3 3 3 3 3
3 33 3 3 3 3 3 3 3 3 3

3

3
3
3

3

3 333 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3
3

3 3
3
41

3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3 3 3 3
3
3 3 3.3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3 3

3 3 3 3 3 3 3
3 33 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3

3
3
3
3
3

3
3
3
3
3
3
3
3
1
3

3
3
1
1
1
3
3
3
3
3
3
1
1
3

Luidiaster)
Echinacea unident.
Strongylocentrotus

Diplopteraster sp.
droebachiensis

Pteraster obscurus
Asterias sp.

Diplopteraster

multipes
Dipsacaster sp.

Dipsacaster

Leptychaster sp.
borealis

Leptychaster

Pteraster militaris
anomalus

Pteraster sp.
Pteraster tesselatus
Ctenodiscus sp.
Ctenodiscus
crispatus
Leptychaster
pacificus
Leptychaster
arcticus

(

dawsoni

Asterias amurensis
Strongylocentrotus

Cheiraster
sp.



Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

Strongylocentrotus
franciscanus

3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 38

3

Strongylocentrotus
polyacanthus

(2]
=]
=
o
=

w
g =
e, =
> 2 =
gue
c 8 O
S= S
T =
Hha<

3 3 3 3 33 3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
2

fragilis

Allocentrotus sp.

1

sand dollar unident.

Echinarachnius

parma

1

1

Ophiuroid unident.

Gorgonocephalus

eucnemis

1
3

Asteronyx loveni
Ophiura sp.

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Ophiura sarsi

Amphiophiura

nodosa

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Ophiacantha sp.
Ophiopholis sp.
Ophiopholis
aculeata

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Ophiolebes sp.

Holothuroidea
unident.

Molpadia sp.
Molpadia

intermedia
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

3

3

3 3 3

3

3 3 3 3 3
3 3 3 3
3 3 3 38

3
3
3
1

Pentamera
lissoplaca

3
3

Pentamera sp.

3 3 3 3 3

3

Bathyplotes sp.
Cucumaria sp.
Cucumaria

fallax

Cucumaria
frondosa

3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3

3

3

3

3

3

Psolus sp.

3

3 3 3 3 3 3

3
3

3 3 3 3 3

3
3

Psolus fabricii

Psolus
squamatus

3

3

3 3 3 3 3 3 3 3

3 3 3 3 3

3

3 3 3.3 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3
3 3

3
3

Synallactes
challengeri

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 3 3

Foraminifera

Porifera
vase sponge

unident.

3

3

3

3 3 3 3

3
1
3

Suberites sp.

3 3

3 3 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3

Suberites ficus

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
™
™
™
o
™
™
™
™
™
[72]

B

=

8w
=2
S &
< >

1
3

Mycale loveni

3

3 3 3 3 3 3

3

3

3 3 3 3

Halichondria

panicea

3

3

3

3 3 3 3 3 3 3 3 3 3

3

3 3 3 3 3

3

Phakellia
cribrosa
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

3

3 3 3.3 3 3 3 3 3 3 3 3 3 3 3

3 3
3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

scapula sponge

Myxilla

3
3

3
3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3
3

Leucosolenia

incrustans
blanca

3
3

3

3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

Tethya sp.

3

3

3

3

stone sponge
Polymastia
fluegeli

3 3
3 3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3.3 3 3 3 3 3 3

3
3

Latrunculia sp. A
(Clark 2006)

3 3 3 3 3 3 3 3 3 3

3 3 3 3 3

3

3
3

Hexactinellida

3
3
3

3
3
3

3
3
3

3 3 3.3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3
3

3
3
3

Platyhelminthes
Polycladida
Nemertea
Priapula

3 3 3

3
3

3

3
3 33 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3 3 3

3

3

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

3 3

3

3

3

Nematoda
Sipuncula

Echiura

2 2 2 2 2 2
3 3 3.3 3 3 3 3 3 3 3 3 3 3

2
3

3
3

3
3

3
3

3 3 3 3

3 3

3

3 3 333 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

2

3
2
3

Phoronida

Bryozoa unident.
Leieschara
orientalis

3

3

3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

bryozoan sp. A

unident.
Bugula

3
3
3

3
3
3

3
3
3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3

californica

Eucratea loricata

3 333 333333 3.3 3 3 3 3 3 3

Flustra serrulata
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Table 2.--(Cont.).

Survey Year

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982

Taxon

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

Flustrellidra
corniculata

Alcyonidium

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

pedunculatum

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3

3 3 3
3 3 3

3
3

Porella compressa
Escharopsis sarsi

Rhamphostomella

costata

2 2 2 2 2 2 2 2 2 2 2 2 2 2

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

3

Cellepora

3 3 3 3

3

ventricosa

3 3 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Dendrobeania sp.

brachiopod
unident.

3 3 3 3 3 383 3 3 3

3 3 3

3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

Hemithyridae

Laqueus
californianus

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3

3

3 3 3
1

3
3

1

Ascidian unident.

3 3 3 3 3 3 3 3 3 3 3

3

3

3 3 3 3 3 3 3 3 3 3 3 3 3

Ascidian n. sp. A

3 3 3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Ascidian n. sp. B

2

2

Thaliacea unident.

Styela sp.

1

Styela rustica

Boltenia sp.

1
1

Boltenia ovifera
Halocynthia sp.
Halocynthia
aurantium
Aplidium

3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3

3 3 3

californicum
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Survey Year

Table 2.--(Cont.).

2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983

1982

Taxon

3 3 3.3 3 3 3 3 3 3 3

3

3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
46

3 33 3 33 3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 33 3 3 3 3 3 3 3 3 3 3

3 3 33 3 3 33 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

3
3
3
3
3
3
3
1
1
1

Polychaete tubes

compound
ascidian unident.
Amaroucium
soldatovi
Chelyosoma
orientale
Aplidium sp.
Synoicum sp.
Molgula sp.
Molgula grifithsii
Molgula
retortiformis
invertebrate
unident.

invert. eggs
unident.
unsorted shab

empty gastropod

shells
unsorted debris

empty bivalve

Aplidium n. sp. a
shells
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