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ABSTRACT

This data report describes results of a 1978 resource assessment survey

for groundfish in the eastern Bering Sea. The report describes methods used

and summarizes results in the form of a series of tables and figures and in

data appendices. Summarized in the results section are a list of species taken

during the survey, abundance estimates of major taxonomic groups of fish and

invertebrates, and rankings of individual species of groundfish in terms of

relative abundance. For principal species of groundfish, geographic distributions

and size and age composition are illustrated and abundance estimates given.

The appendices contain the detailed station and catch data and computer listings

showing abundance estimates and biological characteristics of the sampled

populations of principal species of groundfish.
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INTRODUCTION

A demersal trawl survey of the-eastern Bering Sea was conducted from May

to August 1978 by the Resource Assessment and Conservation Engineering Division

(RACE) of the Northwest and Alaska Fisheries Center (NWAFC). Two research vessels

were employed to assess the abundance and biological condition of commercially

important groundfish and shellfish resources.

Annual demersal trawl surveys have been conducted by the NWAFC in the Bering

Sea since 1955. Until 1970 the purpose of these surveys was to study shellfish;

but in 1971, data collections were broadened to incorporate studies of groundfish.

Prior to 1975, the survey area was limited to the southeastern shelf area. In 1975

and 1976 the survey area was expanded to include a major portion of the eastern

Bering Sea in order to provide the Bureau of Land Management with comprehensive

fishery resource information with respect to areas being considered for develop-

ment of potential offshore oil and natural gas reserves (Pereyra et-al. 1976;

Smith and Bakkala 1982). The 1978 survey, although smaller in scope than the

comprehensive surveys of 1975 and 1976, covered a substantial portion of the

eastern Bering Sea shelf.

This report describes results of the 1978 survey for groundfish. The

findings are presented in three main sections: 1) methods used during the

survey; 2) results, with emphasis on distribution, abundance estimates, and

biological characteristics of sampled populations of commercially important

groundfish; and 3) the appendices which present basic station and catch data

and computer-generated analyses of the data.

Results from the 1978 survey for shellfish are presented in reports

issued by the Kodiak facility of the NWAFC (Otto et al. 1979a, 1979b).
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METHODS

Survey Area

In planning the 1978 survey, the basic stratification system established for

the baseline survey of 1975 was retained to facilitate comparisons of survey

results. However, in 1978 subareas 3N, 4N, and 4S were only partially sampled

and were, therefore, reduced in area from those of 1975 (Fig. 1). A further

difference from the 1975 stratification was the addition in 1978 of subarea 5

to incorporate sampling in the vicinity of St. Matthew Island. Sampling density

was fairly uniform throughout the survey area averaging 1,450 km2 per station

(Table 1).

Table 1 .--Size of subareas used
sampling densities by

during the 1978 demersal trawl survey and
subarea (see Fig. 1).



Figure 1---1978 survey area showing subareas and stations occupied by the
Paragon II and the Oregon.
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Vessels and Fishing Gear

The two vessels participating in the survey were the NOAA ship Oregon and

the chartered commercial vessel Paragon II (Table 2). The trawl gear used by

both vessels was the 400-mesh eastern trawl, the dimensions of which are given

in Table 3.

Table 2 .--Vessels participating in the 1978 demersal trawl survey.

Table 3 .--Characteristics and dimensions of the 400-mesh eastern trawl.

Relative fishing powers between the two vessels were determined from side-

by-side trawling experiments. A procedure developed by Geisser and Eddy (1979)

was employed to determine if the mean catches per unit effort (CPUE) for a given

species came from the same or distinct populations. If CPUE values we're deter-

mined to come from the same species population, then the -vessels were. considered

to have equal fishing powers for that species. If, however, CPUE values were

determined to come from distinct populations, the vessel having the greater
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CPUE was considered to more accurately represent the actual abundance of this

species. In the analyses of the data for those species in which fishing powers

were significantly different, catches of the less effective vessel were adjusted

to those of the more effective vessel by the ratio of CPUE values determined

from the comparative fishing -experiments.

Results of the comparative trawling experiments are shown in Table 4.

The Geisser and Eddy (1979) procedure showed that the Paragon II was more

efficient than the Oregon in catching walleye pollock (Theragra chalcogramma)

and sablefish (Anoplopoma fimbria). Catches of these species by the Oregon 

were therefore adjusted to those of the Paragon II by the ratios in Table 4.

Data Collection and Sampling Methods

Sampling methods used during the survey are described in detail by Smith 

and Bakkala (1982). In summary, tows were limited to 30 min. Total catches

weighing up to about 1,150 kg (2,500 lb) were processed completely. For catches

weighing more than 1,150 kg, a portion (split) of the catch was processed and

the weights and numbers from the sampled portion expanded to the total catch.

Catches were sorted into baskets by species and each basket was weighed to the

nearest 0.5 lb. Numbers of each species of fish and invertebrate were determined

by counting all or a representative subsample of the total catch.

Commercially important species of fish were randomly subsampled for

purposes of determining their. size composition within that tow. Scales or 

otoliths were collected from most of these same species for age determination.

The age samples for each species were stratified by sex and size-class. The

approximate numbers of length-frequencies and age samples taken during

the 1978 survey are given in Table 5.
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Table 4 .--Mean catch rates of species and species groups taken during comparative
(side-by-side) fishing experiments to measure relative fishing powers
of the Oregon and Paragon II.

aA total of 26 side-by-side comparative trawls were successfully completed by the
Oregon and Paragon II. The comparative trawling was conducted in subarea 1
(6 trawls), subarea 2 (16 trawls), and subarea 3S (4 trawls). See Appendix A-2
for geographical locations.

bGeisser and Eddy (1979) procedure indicates that the two vessels sampled distinct
populations.
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Table 5.--Approximate numbers of fish measured and age structures collected
during the 1978 survey.
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Data Analysis

Methods used in analyzing the data collected are described in detail in

Smith and Bakkala (1982). Briefly, catches at each station were standardized

to a basic sampling unit. In surveys prior to 1978, the sampling unit was in

terms of kilograms per kilometer (kg/km) trawled. In 1978 and for subsequent

analyses the sampling unit is in terms of kilograms per hectare (kg/ha). Mean

CPUE values for each species and stratum were computed from the standardized

catch rates and then summed over strata after being weighted by each stratum

area. This yielded catch rates by species for the entire survey area. Standing

stock (biomass) estimates were derived using the area swept" method described

by Alverson and Pereyra (1969). These estimates are not a true measure of

biomass of fish populations within the survey area, but rather a measure of the

trawl available biomass. Some fish come within the influence of the trawl gear

but avoid capture. Semidemersal species are known to range above the effective

sampling depth of the gear. Therefore, biomass estimates may be substantially

underestimated, especially for species such as pollock, herring, and the smelts

but closer to the true values for bottom tending species such as the flatfish.

The size composition of the sampled populations was determined by first

expanding the subsample numbers by sex and size-classes from a catch to the

total catch par standard sampling unit. The individual station data were then

expanded to their respective strata and the stratum totals then summed to give

estimates of the size canposition for the whole survey area.

Age composition estimates were derived by applying the age-length keys

produced from age structure samples stratified by sex and size-class to the

computed population length-frequency distributions. The aging of commercially
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important fish species, except Pacific cod, was accomplished through exam-

ination of otoliths. The aging of Pacific cod, Gadus macrocephalus, was

carried out using a computer program which applies an iterative procedure to

fit normal curves to the modes in the length-frequency distribution as described

by MacDonald and Pitcher (1979).

RESULTS

Haul and Catch Data

Appendix A contains a listing of all station and catch data. Station

data include, the haul location and depth, distance fished, and surface and

bottom water temperatures. Catch data give the weight of each species

caught at each station.

Environmental Conditions

Surface and bottom temperature isotherms observed during the 1978 survey

are shown in Figures 2 and 3; means were 6.4° C and 3.2° C, respectively.

Environmental conditions in the eastern Bering Sea are characterized by

cycles of warm and cold periods (Ingraham 1981). Figure 4 illustrates the

annual changes in mean- bottom temperature in the southeastern Bering Sea since

-1963. Mean bottom temperatures for the summer months of 1971-76 were relatively

cold with the exception of 1973. The summer months of 1977-81, however, were

relatively warm. Thus the 1978 survey was conducted during a relatively warm

part of the cycle.
Species Taken

Approximately 72 species of fish from 20 families were identified during

the 1978 survey (Table 6).

Abundance and Distribution of Major Fish Groups

Estimates of apparent abundance by weight (biomass) of all fish and inver-

tebrates taken in the survey area are given in Table 7. Of the total biomass



Figure 2. --Surface temperatures observed during the 1978 demersal trawl survey as
shown by thermometer temperature readings of surface water samples.



Figure 3.--Bottom temperatures observed during the 1978 demersal trawl survey as
shown by bathythermograph traces.
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Figure 4 .--Mean bottom temperatures in the southeast Bering Sea based on
data from Japanese (Coachman and Charnell 1979) and NWAFC
research vessel data (data on file at the Northwest and Alaska
Fisheries Center, Seattle, WA 98112-2097).
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Table 6 .--List of fish species collected in the eastern Bering Sea during
the 1978 survey.a
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Table 6.- -Continued:
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Table 6 .--Continued.
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Table 6 .--Continued.

aNomenclature from Robins (1980), unless otherwise noted.
bQuast and Hall (1972).
CBased on more recent survey data, most of the specimens identified as
Lycodes turneri were probably the sparse toothed lycod (Lycodes raridens).

estimated for the survey area, fish made up 74.5% and invertebrates 25.5%.

Biomass estimates for both fish and invertebrates were highest in subarea 1.

Gadids and pleuronectids accounted for a high proportion (89.3%) of the total

fish biomass, while king (Paralithodes sp.) and Tanner (snow) crab (Chionoecetes

sp.) were the principal component (50.7%) of the invertebrate biomass. Of the

fish groups gadids were the dominant category on the outer shelf (subareas 2, 3S,

and 3N) and pleuronectids were the dominant group on the inner shelf (subareas

1, 4S, and 5).

Relative Importance of Individual Fish Species

Mean catch rates for the 20 most abundant species of fish caught through-

out the survey area are listed in Table 8 and for individual subareas in Tables

9-15. The 20 most abundant species of fish accounted for 72.8% of the total

catch of fish and invertebrates. Their contribution ranged from 87.2% in
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3.10.1

Table 7.--Summary of biomasses available to the trawls for major taxonomic groups, 1978 summer survey.a

aMinor differences in sums of biomass estimates by subarea and totals due to rounding.
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Table 8 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, all subareas combined.

a Total effort = 819.1 ha.
b Proportion of total CPUE, all fish and invertebrates combined. Total

CPUE = 217.77 kg/ha.
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Table 9 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 1.

a Total effort = 144.7 ha.
b Proportion of total CPUE, all fish and invertebrates combined. 'Total

CPUE = 286.83 kg/ha.
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Table. 10 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 2.

aTotal effort = 138.4 ha.
bProportion of total CPUE, all fish and invertebrates combined. Total
CPUE = 212.60 kg/ha.
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Table 11 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 3N.

aTotal effort = 75.6 ha.
bProportion of total CPUE, all fish and invertebrates combined. Total
CPUE = 168.65 kg/ha.
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Table 12 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 3S.

aTotal effort = 210.2 ha.
bProportion of total CPUE, all fish and invertebrates combined. T o tal
CPUE = 179.75.kg/ha.
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Table 13 .--Rank order of abundance of the 20 most abundant species of fish
takenduring the 1978 demersal trawl survey, subarea 4N.

aTotal effort = 62.8 ha.
bProportion of total CPUE, all fish and invertebrates combined. T o t a l
CPUE = 142.79 kg/ha.
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Table 14 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 4S.

aTotal effort = 132.3 ha.
bProportion of total CPUE, all fish and invertebrates combined. Total
CPUE = 293.56 kg/ha.
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Table 15 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1978 demersal trawl survey, subarea 5.

aTotal effort = 55.1 ha.
bProportion of total CPUE, all fish and invertebrates combined. Total
CPUE = 69.44 kg/ha.

CBased on more recent survey data, this species was probably misidentified
and should be sparse toothed lycod (Lycodes raridens)
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subarea 3N to 46.3% in subarea 5. Pollock, yellowfin sole, and Pacific cod

ranked highest in relative abundance in the overall survey area and at least

one of these species ranked highest in all subareas except subarea 5 where

the polar eelpout was identified as the dominant species. However, based on

more recent survey data, most of the specimens identified as polar eelpout are

believed to be the sparse toothed lycod.

Abundance, Distribution, and Size and Age Composition

of Principal Fish Species

The following tables (16-34) and figures (5-33) summarize findings from

the 1978 survey for the commercially important species of fish. Included, for

each individual species, is a contour map showing distribution and relative

abundance and a table showing abundance estimates in terms of CPUE, biomass,

and population numbers.. In addition, size and age composition data are presented.

More detailed data are presented in the following appendices:

Appendix A - Station and catch data.

Appendix B - Rank order of relative abundance for all fish and invertebrates.

Appendix C - Population and biomass estimates for principal species of fish.

Appendix D - Estimates of population numbers by sex and size groups for

principal species of fish.

Appendix E - Age composition estimates of principal species of fish.

Appendix F - Age-length keys for principal species of fish.



Figure 5. --Distribution and relative abundance of walleye pollock during the
1978 demersal trawl survey.

Table 16 .--Apparent abundance and mean sizes of walleye pollock by subarea
and for all subareas combined, 1978 trawl survey.
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Figure 6.--Size composition of walleye pollock (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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WALLEYE POLLOCK

Table 17 .--Estimated population size of walleye pollock age groups by subarea and for
all subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea and year-classes and totals are
due to rounding.
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Figure 7. --Length and age composition of walleye pollock (sexes combined)
from the overall 1978 survey area.



Figure 8. --Distribution and relative abundance of Pacific cod during the 1978
demersal trawl survey.

Table 18 .--Apparent abundance and mean sizes of Pacific cod by subarea
and for all subareas combined, 1978 trawl survey.
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Figure 9. --Size composition of Pacific cod (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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PACIFIC COD

Table 19.-- Estimated population size of Pacific cod age groups by subarea and for all
subareas combined, 1978 demersal trawl survey (millions of fish).a

aSee text for method of deriving age composition for Pacific cod.
bMinor differences between sums of figures by subarea or year-class and totals
are due to rounding.
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Figure 10.--Length and age composition of Pacific cod (sexes combined) from
the overall 1978 survey area,



Figure 11.--Distribution and relative abundance of sablefish during the 1978
demersal trawl survey.

Table 20 .--Apparent abundance and mean sizes of sablefish by subarea and
for all subareas combined, 1978 trawl survey.
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Figure 12. --Size composition of sablefish (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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S A B L E F I S H

Table 21 .--Estimated population size of sablefish age groups by subarea and for all
subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are
due to rounding.

bPopulation estimates derived from ageing studies differed from those derived from
biomass studies because occasionally weights and numbers were collected for this
species, but no length-frequencies were taken.
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Figure 13. --Length and age composition of sablefish (sexes combined) from
the overall 1978 survey area.



Figure 14. --Distribution and relative abundance of yellowfin sole during the
1978 demersal trawl survey.

Table 22. --Apparent abundance and mean sizes of yellowfin sole by subarea
and for all subareas combined, 1978 trawl, survey.
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Figure 15 .--Size composition of yellowfin sole (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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YELLOWFIN SOLE

Table 23.--Estimated population size of yellowfin sole age groups by subarea and
for all subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are due
to rounding.
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Figure 16. --Length and age composition of yellowfin sole (sexes combined) from
the overall 1978 survey area.



Figure 17. --Distribution and relative abundance of rock sole during the 1978
demersal trawl survey.

Table 24.--Apparent abundance and mean sizes of rock sole by subarea and
for all subareas combined, 1978 trawl survey.
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Figure 18.-- Size composition of rock sole (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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ROCK SOLE

Table 25.--Estimated population size of rock sole age groups by subarea and for all
subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are due
to rounding.
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Figure 19. --Length and age composition of rock sole (sexes combined)
from the overall 1978 survey area.



Figure 20.--Distribution and relative abundance of flathead sole during the
1978 demersal trawl survey.

Table 26 .--Apparent abundance and mean sizes of flathead sole by subarea
and for all subareas combined, 1978 trawl survey.



Figure 21. --Size composition of flathead sole (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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FLATHEAD SOLE

Table 27 .--Estimated population size of flathead sole age groups by subarea and
for all subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are due
to rounding.

bPopulation estimates derived from ageing studies differed from those derived from
biomass studies because occasionally weights and numbers were collected for this
species, but no length-frequencies were taken.



Figure 22. --Length and age composition of flathead sole (sexes combined) from
the overall 1978 survey area.



Figure 23. --Distribution and relative abundance of Alaska plaice during the
1978 demersal trawl survey.

Table 28 .--Apparent abundance and mean sizes of Alaska plaice by subarea
and for all subareas combined, 1978 trawl survey.
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Figure 24.--Size composition of Alaska plaice (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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ALASKA PLAICE

Table 29 .--Estimated population size of Alaska plaice age groups by subarea and for all
subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are due
to rounding.

bPopulation estimates derived from ageing studies differed from those derived from
biomass studies because occasionally weights and numbers were collected for this
species, but no length-frequencies were taken.
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Figure 25. --Length and age composition of Alaska plaice (sexes combined) from
the overall 1978 survey area.



Figure 26.--Distribution and relative abundance of Greenland turbot during the
1978 demersal trawl survey.

Table 30. --Apparent abundance and mean sizes of Greenland turbot by subarea
and for all subareas combined, 1978 trawl survey.
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Figure 27. --Size composition of Greenland turbot (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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GREENLAND TURBOT

Table 31 .--Estimated population size of Greenland turbot age groups by subarea and
for all subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums of figures by subarea or year-class and totals are due
to rounding.

bPopulation estimates derived from ageing studies differed from those derived from
biomass studies because occasionally weights and numbers were collected for this
species, but no length-frequencies were taken.



Figure 28. --Length and age composition of Greenland turbot (sexes combined)
from the overall 1978 survey area.



Figure 29. --Distribution and relative abundance of arrowtooth flounder during
the 1978 demersal trawl survey.

Table 32 .--Apparent abundance and mean sizes of arrowtooth flounder by
subarea and for all subareas combined, 1978 trawl survey.
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Figure 30. --Size composition of arrowtooth flounder (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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ARROWTOOTH FLOUNDER

Table 33 .--Estimated population size of arrowtooth flounder age groups by subarea and
for all subareas combined, 1978 demersal trawl survey (millions of fish).

aMinor differences between sums. of figures by subarea or year-class and totals are due
to rounding.

bPopulation estimates derived from ageing studies differed from those derived from
biomass studies because occasionally weights and numbers were collected for this
species, but no length-frequencies were taken.
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Figure 31. --Length and age composition of arrowtooth flounder (sexes combined)
from the overall 1978 survey area.



Figure 32. --Distribution and relative abundance of Pacific halibut during
the 1978 demersal trawl survey.

Table 34 .--Apparent abundance and mean sizes of Pacific halibut by subarea
and for all subareas combined, 1978 trawl survey.
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Figure 33. --Size composition of Pacific halibut (sexes combined) from the
1978 survey by subarea and for all subareas combined.
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APPENDIX A

Station and Catch Data
1978 Eastern Bering Sea Demersal Trawl Survey

Appendix A lists station and catch data for all hauls attempted during
the 1978 survey. The data are organized into three tables: successful hauls
used in the analysis as standard survey tows (Table A-l), comparative side-by-
side tows used to determine relative fishing powers between vessels (Table
A-2), and unsuccessful tows (Table A-3). Latitudes and longitudes are in
degrees, minutes, and tenths of minutes. Gear depths are in fathoms. Duration
of tow is in tenths of hours. Distance fished is in tenths of nautical miles.
A performance code of 0 indicates a satisfactory tow and codes 5-7 unsatis-
factory tows. Gear 20 represents the 400 Eastern trawl. Catch weights are in
kilograms.
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A-l. Station and catch data for successfully completed hauls.
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A-2. Station and catch data from comparative fishing experiments
successfully completed.
a. R/V
b. F/V

A-3. Station
a. R/V
b. F/V

Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Paragon II . . . . . . . . . . . . . . . . . . . . . . . . ......................... 95

and catch data for unsuccessful hauls.
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Table A-3a.--Station and catch data for unsuccessful hauls--Oregon.
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APPENDIX B

Rank Order of Relative Abundance for Fish and Invertebrates

Appendix B contains a computer listing of all fish and invertebrates
caught during the 1978 survey ranked in order of relative abundance (kg/ha).

Table
LIST OF TABLES

Page

B-l. Rank order of fish and invertebrates collected from the total
survey area   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101



Table B-1 .--Rank order of fish and invertebrates collected from the total survey area.
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APPENDIX C

Population and Biomass Estimates for Principal Species of Fish

Appendix C presents estimates of population numbers and biomass in
metric tons (t) for commercially important species-of demersal fish.
Estimates are given by strata and for the total survey area. Strata codes
corresponding to subareas (illustrated in Fig. 1) are as follows:

Subarea Stratum Code(s)
1 1
2 2
3N 3
3S 7
4N 4
4S 6, 11
5 5, 10
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C-1. Population and biomass estimates for walleye pollock...............110

C-2. Population and biomass estimates for Pacific cod...................111
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C-8.
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Population and biomass estimates for rock sole ..................... 114
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C-10.
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Table C-5 .--Population and biomass estimates for rock sole



Table C-6 .--Population and biomass estimates for flathead sole.



Table C-7.--Population and biomass estimates for Alaska plaice.



Table C-8 .--Population and biomass estimates for Greenland turbot.



Table C-9 .--Population and biomass estimates for arrowtooth flounder.



Table C-10.--Population and biomass estimates for Pacific halibut.
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APPENDIX D

Estimates of Population Numbers by Sex and Size Group
for Principal Species of Fish

Appendix D is a computer listing of the estimated population numbers by
1 cm size and sex groups of commercially important fish species within the
1978 survey area.
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D-10. Population estimates by sex and size group for Pacific halibut....135



Table D-1.--Population estimates by sex and size group for walleye pollock
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Table D-2 .--Population estimates by sex and size group for Pacific cod.





Table D-3.--Population estimates by sex and size group for sablefish.



Table D-4 .--Population estimates by sex and size group for yellowfin sole.



Table D-5.--Population estimates by sex and size group for rock sole.



Table D-6.--Population estimates by sex and size group for flathead sole.
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Table D-7.--Population estimates by sex and size group for Alaska plaice.



Table D-8.--Population estimates by sex and size group for Greenland turbot.
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Table D-9 .--Population estimates by sex and size group for arrowtooth flounder.



Table D-9 .--Continued.



Table D-10 .--Population estimates by sex and size group for Pacific halibut.
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APPENDIX E

Age Composition Estimates for Principal Species of Fish

Appendix E gives population estimates by age for commercially important
species of fish for the overall survey area and sexes combined. The computer-
generated tables also give mean lengths (mm) and standard deviations of lengths
for each age group. Population estimates for above and below key lengths are
those that fall either above or below the range of sizes covered by the age-
length key.
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Table E-1.-- Population estimates by age for walleye pollock.
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Table E-2 .--Population estimates by age for Pacific cod.



Table E-3.--Population estimates by age for sablefish.



Table E-4.--Population estimates by age for yellowfin sole.



Table E-5.-- Population estimates by age for rock sole.



Table E-6 .--Population estimates by age for flathead sole.



Table E-7 .--Population estimates by age for Alaska plaice.



Table E-8 .--Population estimates by age for Greenland turbot.



Table E-9.--Population estimates by age for arrowtooth flounder.
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APPENDIX F

Age-Length Keys for Principal Species of Fish

Appendix F gives the computer generated age-length keys (sexes combined)
for commercially important species of fish from samples collected during the
1978 survey.
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