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ABSTRACT

This data report is one of a planned series to describe results of

resource assessment surveys for groundfish in the eastern Bering Sea. The

report describes methods used and summarizes results of the 1980 survey, 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 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 detailed

station and catch data and computer listings of abundance estimates and

biological characteristics of the sampled populations of principal species of

groundfish.
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INTRODUCTION

The Resource Assessment and Conservation Engineering (RACE) Division

of the Northwest and Alaska Fisheries Center (NWAFC) has conducted annual

resource assessment surveys for crab and groundfish in the eastern Bering Sea

since 1971. Earlier investigations (1971-74) were limited to the southeast

Bering Sea, and it was not until 1975 that a major portion of the eastern

Bering Sea continental shelf was sampled in a comprehensive multivessel

survey. The 1975 survey served as a baseline trawl survey (Pereyra et al.

1976) and has remained a standard in design and comparison for subsequent

Bering Sea surveys.

A larger more intensive investigation than the 1975 baseline study was

conducted in the eastern Bering Sea in 1979. The 1979 survey was conducted

with the cooperation of the Far Seas Fisheries Research Laboratory of the

Fisheries Agency of Japan, Shimizu, and was the first in a series of major

comprehensive surveys planned by RACE on a triennial basis. Surveys of

lesser intensity are planned for intervening years; the 1980 survey constituted

one of these smaller scale efforts.

From May-July 1980, two vessels were used to assess, with demersal

trawls, the relative abundance and biological condition of demersal fish and

invertebrates on the eastern Bering Sea continental shelf. This report

presents abundance and biological information on major groundfish obtained

from the survey. It consists of three main sections which describe (1) the

methods used during the survey, (2) the abundance and distribution of major

groups of groundfish and invertebrates, and (3) the abundance, distribution and

biological characteristics of principal individual species of groundfish.

In addition, the appendices present basic station and catch data and computer

listings of the analyses of survey data.
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Results for principal species of invertebrates are presented in reports

issued by the Kodiak, Alaska, facility of the NWAFC.

SURVEY METHODS

Survey Area

The 1980 survey area and station pattern are illustrated in Figure 1.

Sampling was restricted to continental shelf waters (<200 m in depth). The

survey area and its subdivisions generally follow those established for the

1975 Bering Sea survey (Pereyra et al. 1976), although in 1980, an additional

subarea (5) was delineated to incorporate sampling around St. Matthew Island.

Geographical sizes of subareas and sampling effort by subarea are given

in Table 1. Sampling effort was relatively uniform across all subareas (one

station per grid) except in subarea 3 South (3S) around the Pribilof Islands,

where sampling was intensified to provide increased coverage of the blue king

crab stock of those waters. To avoid bias of abundance estimates from the

nonuniform sampling density in that area, subarea 3S was divided into two

subdivisions for the analyses of data (Fig. 1).

Vessels and Fishing Gear

The NOAA ship Oregon and the chartered vessel Ocean Harvester participated

in the survey; vessel characteristics are given in Table 2. Both vessels

fished the 400-mesh eastern trawl; gear dimensions are listed in Table 3.

The 400-mesh eastern trawl has a mean vertical opening of 1.5 meters (5 ft)

and a path width of 12.2 m (40 ft) while fishing.

Relative fishing powers of the two vessels were examined in a comparative

trawling experiment with vessels fishing alternate rows of stations in part



Figure 1. --Sampling stations and survey subareas used in the analysis of the
1980 survey data. Subarea 3S was divided into two strata (shown
by dashed lines) because of differences in sampling densities;
data from these strata were analyzed independently and then
combined for the total subarea. The comparative fishing area for
the two vessels is outlined in subareas 1, 2, and 4S.
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Table 1 .--Size of subareas used during the 1980 demersal trawl survey and planned
and actual sampling densities by subarea (Fig. 1).

a/ Subarea 3S was further divided into two subdivisions for analysis because
of the higher sampling density around the Pribilof Islands.



5

Table 2 .--Vessels participating in the 1980 demersal trawl survey.

Table 3 .--Demersal trawls used during the 1980 survey.
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of the survey area (Fig. 1). Seventy hauls (35 hauls/vessel) were used to

compare relative fishing powers.

A method described by Geisser and Eddy (1979) has been used to decide

whether the catch per unit effort (CPUE) of a given species in a common area

fished by two vessels came from the same or different populations. Vessels

were considered to have equal fishing powers for a particular species if

that species was determined to be from the same population. If the CPUE

values for that species were determined to come from distinct populations,

the estimates from the more efficient vessel were considered to be the most

representative of actual population abundance. Catch rates of the least

efficient vessel were then adjusted to the most efficient vessel by applying

the ratio of the mean catch rates (less efficient vessel/more efficient

vessel) derived from the comparative fishing experiment.

Table 4 lists mean CPUE values for major fish species and species groups

for each vessel from the comparative fishing area. Geisser and Eddy (1979)

procedures indicate that the vessels sampled distinct populations of

yellowfin sole, Alaska plaice, Greenland turbot, and eelpouts. The Oregon

was more efficient in catching those species; therefore, fishing power

adjustments to the catches of the Ocean Harvester were indicated.

Biomass estimates adjusted for differences in fishing powers for eelpouts

and the three species of flatfish are shown in Table 5. Also shown are

unadjusted biomass estimates from the 1980 survey data and estimates from a

comparable area sampled in 1979. These data illustrate that the application

of the 1980 fishing power coefficients increased biomass estimates for

these taxa approximately two to three times the estimates from unadjusted

1980 data. Increases in abundance of this magnitude are unreasonable and
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Table 4 .--Comparison of relative fishing powers of the chartered vessel Ocean
Harvester and the NOAA ship Oregon in the comparative tow area.

a/ 35 stations were trawled by each vessel in the comparative fishing area
between 162°W and 167°W (Fig. 1).

b/ Geisser and Eddy (1979) procedure indicates that the two vessels sampled
distinct populations.
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Table 5 .--Comparisons of mean biomass estimates for yellowfin sole, Alaska plaice,
Greenland turbot, and eelpouts for subareas 1-4, derived from 1980
survey data (adjusted and unadjusted for differences in fishing powers
between survey vessels) and from 1979 survey data.
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biologically untenable, especially for long-lived species such as the flatfish.

Fishing powers from the 1980 comparative fishing experiments were therefore

considered unreliable and were not used in the analyses of the survey data.

Reasons for the poor results are unknown, although an important

contributing factor may have involved vessel logistics. The vessels fished

the comparative area approximately 10 days apart which may have been

sufficient time to allow shifts in populations and, consequently, sampling

of different concentrations by the two vessels.

Data Collection and Sampling Methods

Sampling procedures used during the 1980 survey are described in

detail by Wakabayashi et al. (1983). Tow duration was 30 min at each

station. Catches weighing less than approximately 2,500 lb (1,150 kg)

were processed completely, while those larger than 2,500 lb were subsampled

according to methods described by Hughes (1976). Total catches or the

subsampled portion were sorted and identified to species, and the catches of

each species weighed and counted. Weights and numbers of individuals

from a subsampled catch were expanded to the total catch.

Biological information was obtained from commercially important species:

length measurements1 were taken from random samples of fish and stratified

samples of age structures collected. Scales were taken from Pacific cod and

otoliths from all other species; all age structures were stratified by sex

and size-class. Table 6 lists the numbers of fish measured and age structures

collected during the survey.

1/ Lengths were measured from the anterior tip of the head to the end of the
mid-caudal rays; and depending on the shape of the tail, this represented
measurements of total length or fork length. The measurements represented
total lengths for rattails, yellowfin sole, rock sole, flathead sole, Alaska
plaice, longhead dab, starry flounder, and rex sole for fork lengths for
other species.
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Table 6 .--Numbers of fish measured and age structures collected during the
1980 demersal trawl survey in the eastern Bering Sea.
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Data Analysis

A detailed description of the methods of analysis of the demersal trawl

data are given by Wakabayashi et al. (1983). In general terms, catches at

each station were standardized to basic sampling unit (kilogram/hectare (kg/ha)

trawled). Mean CPUE values by species and strata were then computed from

the standardized catch rates and summed over strata after being weighted by

the size of each strata to obtain mean catch rates for the overall survey

area. Standing stock (biomass) estimates were derived using the "area

swept" method of Alverson and Pereyra (1969).

In estimating the length composition of the sampled populations, the

number of individuals within sex and size-classes for each station were derived

by expanding the length-frequency subsample to the total catch per standard

sampling unit. The individual station data were then expanded to the total

strata and summed over strata to obtain estimates for the total survey

area. Age composition was estimated by proportioning the computed population

distribution to ages using age-length keys that were stratified by sex and

size categories.

Subsequent to the 1979 survey, it was discovered that aging methods for

Pacific cod based on counting annuli from scales were unreliable (Bakkala 1981).

Better results were produced by a computer program (MacDonald and Pitcher

1979) which uses an iterative procedure to fit normal curves to the modes

in a length-frequency distribution. Prior estimates of length-at-age (such

as from a von Bertalanffy curve) are used as starting points for the program.

This program was, therefore, used for estimating the age composition for cod

rather than the age readings from scales.
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RESULTS

Haul and Catch Data

Appendix A lists station and catch data for the NOAA ship Oregon and

the chartered vessel Ocean Harvester. Station data include haul number,

date, location, tow-depth, tow duration, and distance fished. Catch data

list the weights in kilograms of fish and invertebrates taken at each

station.

Environmental Conditions

Surface and bottom water temperature contours are shown in Figures 2 and

3. Bottom temperatures ranged from -0.9°C to 10.8°C and surface temperatures

from 0.3°C to 11.2°C. Figure 4 compares annual mean bottom temperatures in

the southeastern Bering Sea from 1963 to 1983. These data illustrate the annual

variability of summer temperature conditions that are characteristic of near

bottom waters on the eastern Bering Sea shift and demonstrate that the summer

of 1980 was relatively warm.

Species Taken

Table 7 lists all species of fish taken during the survey. Nineteen

families were represented, from which 93 fish were identified to species.

Overall Abundance of Major Fish and Invertebrate Groups
and Distribution of Fish Groups

Table 8 summarizes estimated abundances of major fish and invertebrate groups

in the survey area; Figures 5-11 illustrate the distribution of total fish and

major fish groups (cods, flounders, sculpins, eelpouts, poachers, and skates)

during May-July 1980. A biomass of 8.72 million metric tons (t) was estimated



Figure 2.--Distribution of surface water temperatures observed during the 1980 survey.



Figure 3.--Distribution of bottom water temperatures observed during the 1980 survey.
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Figure 4.--Mean bottom temperatures in the southeastern Bering Sea (1973-83)
based on data from Japanese trawl fisheries (Coachman and Charnell
1979) and from U.S. research vessel data (data on file at Northwest
and Alaska Fisheries Center, Seattle, WA 98112).
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Table 7 .--List of fish species taken during the 1980 demersal trawl
survey.
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Table 7 .--Continued.
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Table 7 .--Continued.
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Table 7 .--Continued.

a/ Nomenclature from Robins (1980), unless otherwise noted.
b/ Nomenclature from Quast and Hall (1972).
c/ Market name.
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Table 8 .--Summary of apparent biomasses of major taxonomic groups from the 1980 summer survey.



Figure 5.-- Distribution and relative abundance of total fish during the 1980 survey.



Figure 6. --Distribution and relative abundance of total cods during the 1980 survey.



Figure 7.-- Distribution and relative abundance of total flounders during the 1980 survey.





Figure 9. --Distribution and relative abundance of total eelpouts during the 1980 survey.



Figure 10.-- Distribution and relative abundance of total poachers during the 1980 survey.



Figure 11.-- Distribution and relative abundance of total skates during the 1980 survey.



28

for the total survey area; fish accounted for 72% (6.25 million t) of the total

biomass and invertebrates 28% (2.47 million t).

Based on estimates from subareas 1-4 (commonly fished areas in 1979 and 1980),

overall biomass decreased from 9.98 million t in 1979 to 8.56 million t in 1980.

Total fish declined from 7.32 million t to 6.16 million t and except for flatfish

and skates which increased, all of the major fish groups decreased in abundance

between these years. The biomass of invertebrates remained relatively stable,

although 1980 estimates were slightly lower (2.39 million t) than those from 1979

(2.66 million t).

The cods showed a major reduction from 3.69 million t in 1979 to 2.41 million

t in 1980. The 1980 estimated biomass for pollock (1.51 million t) decreased to

half that of 1979 (3.05 million t) and largely accounted for the reduction in

total cods. The 1980 estimated biomass for pollock was considered unreliable as

will be discussed in the section "Relative Importance of Individual Species of

Fish."

Relative Importance of Individual Species of Fish

Mean catch rates in kg/ha of the 20 most abundant fish are ranked in order

of relative abundance for the total survey in Table 9 and for individual subareas

in Tables 10 - 16. The 20 most abundant fish comprised 70% of the catch in the

total area.

As in 1979 (Bakkala et al. 1982) pollock and yellowfin sole were the two

most abundant species taken in catches. One of these species ranked highest

in all subareas except in subarea 5. Yellowfin sole was the most abundant species

in inner shelf subareas (1, 4S, 4N) where CPUE values ranged from 37.4 to 98.6

kg/ha; their abundance in outer shelf subareas (2, 3S, 3N) was relatively low

(<0.1-7.8 kg/ha). While pollock ranked highest in outer shelf waters with CPUE
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Table 9 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, total area.

a / Total effort = 1,112.1 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 186.59 kg/ha.
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Table 10 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 1.

a / Total effort = 200.9 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 241.45 kg/ha.
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Table 11 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 2.

a/ Total effort = 133.2 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 129.11 kg/ha.
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Table 12 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 3N.

a / Total effort = 109.9 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 180.65 kg/ha.
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Table 13 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 3S.

a/ Total effort = 198.9 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 189.77 kg/ha.
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Table 14.--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 4N.

a / Total effort = 243.6 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 179.17 kg/ha.



35

Table 15 .--Rank order of abundance of the 20 most abundant species of fish
taken during the 1980 demersal trawl survey, Subarea 4S.

a/ Total effort = 192.4 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 197.43 kg/ha.
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Table 16 .--Rank order of abundance of the 20 most abundant species of. fish
taken during the 1980 demersal trawl survey, Subarea 5.

a/ Total effort = 33.3 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Total CPUE = 108.98 kg/ha.
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values ranging from 26.1 to 57.3 kg/ha, their abundance in inner shelf waters

was also relatively high at 19.6-31.2 kg/ha.

Although pollock was one of the highest ranking species, their abundance

was believed to be underestimated by the 1980 survey. As indicated in the

previous section, the pollock biomass estimate in 1980 was approximately half

that in 1979. Evidence from other sources of data, such as from the commercial

fishery, demonstrated no change in the relative abundance of pollock between

1979 and 1980 (Bakkala et al. 1983). These authors concluded that the 1980

survey data provided unreliable estimates of-abundance of pollock.

Reasons for the low biomass estimate of pollock in 1980 are unknown, but

may be related to their semidemersal distribution. A high proportion

(approximately 70%) of the pollock population was found to occupy midwater

depths during the 1979 survey (Traynor and Nelson 1983), and this proportion

may vary between years. A higher proportion of the population may have

occupied the water column above that sampled by the demersal trawls in 1980

compared to other years.

Abundance, Distribution, and Size and Age Composition
of Principal Species of Fish

Tables 17-34 and Figures 12-39 show findings from the 1980 summer survey

for each of the principal commercially important species of demersal fish.

The tables and figures will illustrate for the overall survey area and for

individual subareas the abundance in terms of CPUE, biomass and population

numbers, and geographical distribution. They also show length distribution

and mean size of each species. Where available , the age distribution of the

populations will also be shown.

Additional biological data are presented in the appendices.



Figure 12. --Distribution and relative abundance of walleye pollock during the 1980 survey.
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Table 17 .--Abundance estimates and mean size of walleye pollock by subarea and for
subareas combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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WALLEYE POLLOCK

Table 18 .--Estimated population size of walleye pollock age groups by subarea and for all
subareas combined (millions of fish).



Figure 13. --Size composition of walleye pollock (sexes combined) taken during the
1980 survey by subarea and subareas combined.



Figure 14. --Length and age composition of walleye pollock (sexes combined) from
the overall survey area in 1980.
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PACIFIC COD

Table 19 .--Abundance estimates and mean size of Pacific cod by subarea and for
subareas combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas arid totals due to rounding.
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PACIFIC COD

Table 20 .--Estimated population size and mean length of Pacific cod age
groups for all subareas combined (millions of fish).



Figure 16.-- Size composition of Pacific cod (sexes combined) taken during the 1980
survey by subarea and for subareas combined.



Figure l7.-- Length and age composition of Pacific cod (sexes combined) from the
overall survey area in 1980.
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SABLEFISH

Table 21 .--Abundance estimates and mean size of sablefish by subarea and subareas
combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort.
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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SABLEFISH

Table 22 .--Estimated population size of sablefish age groups by subarea and
for all subareas combined (millions of fish).

a/ Minor discrepancies between sums by subareas and age groups and totals due to
rounding.

b/ Total population number differs from that given in Table 21 because of the
absence of length-frequency data in subarea 3S with which to calculate
population numbers by age.

a



Figure 19 .--Size composition of sablefish (sexes combined) taken during the 1980
survey by subarea and for subareas combined.



Figure 20.-- Length and age composition of sablefish (sexes combined) from the
overall survey area in 1980.



Figure 21 .--Distribution and relative abundance of yellowfin sole during the 1980 survey.
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YELLOWFIN SOLE

Table 23 .--Abundance estimates of yellowfin sole
combined, 1980 demersal trawl survey.

by subarea and for subareas

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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Y E L L O W F I N  S O L E

Table 24 .--Estimated population. size of yellowfin sole age groups by subarea and for all
subareas combined (millions of fish).



Figure 22. --Size composition of yellow-fin sole (sexes combined) taken during the
1980 survey by subarea and for subareas combined.



Figure 23. --Length and age composition of yellowfin sole (sexes combined) from
the overall survey area in 1980.





59

ROCK SOLE

Table 25 .--Abundance estimates of rock sole by subarea and subareas combined,
1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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ROCK SOLE

Table 26.--Estimated population size of rock sole age groups by subarea and
for all subareas combined (millions of fish).

a/ Minor discrepancies between sums by subareas and age groups and totals due to
rounding.



Figure 25.-- Size composition of rock sole (sexes combined) taken during the 1980
survey by subarea and for subareas combined.



Figure 26.--Length and age composition of rock sole (sexes combined) from the
overall survey area in 1980.



Figure 27.-- Distribution and relative abundance of flathead sole during the 1980 survey.
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F L A T H E A D  S O L E

Table 27 .--Abundance estimates of flathead sole by subarea and for subareas
combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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F L A T H E A D  S O L E

Table 28 .--Estimated population size of flathead sole age groups by subarea and
for all subareas combined (millions of fish).

a/ Minor discrepancies between sums by subareas and age groups and totals due to
rounding.



Figure 28 .--Size composition of flathead sole (sexes combined ) taken during
the 1980 survey by subarea and for subareas combined.



Figure 29. --Length and age composition of flathead sole (sexes combined) from the
overall survey area in 1980.
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ALASKA PLAICE

Table 29 .--Abundance estimates for Alaska plaice
combined, 1980 demersal trawl survey.

by subarea and for subareas

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.



Figure 31 .--Size composition of Alaska plaice (sexes combined) taken during the
1980 survey by subarea and, for subareas combined.
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GREENLAND TURBOT

Table 30 .--Estimated abundance and mean size of Greenland turbot by subarea and
subareas combined, 1980 demersal trawl surveys.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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GREENLAND TURBOT

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

a/ Minor discrepancies between sums by subareas and age groups and totals due
to rounding.

b/ Total population number differs from that given in Table 30 because of the
absence of length-frequency data in subarea 1 with which to calculate
population numbers by age.



Figure 33 .--Size composition of Greenland turbot (sexes combined) taken during
the 1980 survey by subarea and for subareas combined.



Figure 34. --Length and age composition of Greenland turbot (sexes combined) from
the overall survey area in 1980.



Figure 35.--Distribution and relative abundance of arrowtooth flounder during the 1980 survey.
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A R R O W T O O T H  F L O U N D E R

Table 32 .--Estimated abundance and mean size of arrowtooth flounder by subarea
and subareas combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.
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A R R O W T O O T H  F L O U N D E R

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

a/ Minor discrepancies between sums by subareas and age groups and totals due
to rounding.

b/ Total population number differs from that given in Table 31 because of the
absence of length-frequency data in subareas 1, 3N, 4N, 4S, and 5 with
which to calculate population numbers by age.



Figure 36.--Size composition of arrowtooth flounder (sexes combined) taken during
the 1980 survey by subarea and for subareas combined.



Figure 37.-- Length and age composition of arrowtooth flounder (sexes combined) from
the overall survey area in 1980.



Figure 38. --Distribution and relative abundance of Pacific halibut during the 1980 survey.
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PACIFIC HALIBUT

Table 34 .--Abundance estimates and mean size of Pacific halibut by subarea and
for subareas combined, 1980 demersal trawl survey.

a/ CPUE = catch per unit effort
b/ Minor discrepancies between sums over subareas and totals due to rounding.



Figure 39.--Size composition of Pacific halibut (sexes combined) taken during the
1980 survey by subarea and for subareas combined.
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Appendix A

Station and Catch Data, 1980 U.S. Bering Sea Trawl Survey

Appendix A contains computer listings of station and catch data for all
successfully completed stations used in the analysis of 1980 Bering Sea survey
data. Missing haul numbers indicate unsatisfactory tows.

Latitudes and longitudes are in degrees, minutes, and tenths of minutes.
Gear depths are in meters. Duration of tow is in tenths of hours. Distance
fished in tenths of kilometers. A performance code of 0 indicates a satis-
factory tow. Gear code 20 represents the 400 Eastern trawl. Catch weights
are in kilograms.
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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 1980 demersal trawl survey ranked in order of relative
abundance (kg/ha).

List of Tables

Table Page
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Table B-1.-- Rank order of fish and invertebrate taxa by relative abundance (kg/ha)



Table B-1 .--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1. --Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



Table B-1.--Rank order of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).



130

Appendix C

Population and Biomass Estimates for Principal Species of Fish

Appendix C presents estimates of population size in terms of number of
individuals and biomass estimates in metric tons for the principal species
of commercially important demersal fish. Estimates are given by subarea and
for subareas combined. Estimates are given by stratum code. Strata codes
corresponding to subareas illustrated in Figure 1 are as follows:

Subarea Number Stratum Code (s)

1 1
2 2
3N 3
3S 7, 12
4N 4
4S 6
5 10
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Appendix D

Population Estimates by Sex and Size Groups for Principal Species of Fish

Appendix D presents estimates of the numbers of individuals within the
overall survey area by sex and centimeter-size group for principal species
of fish.
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Appendix E

Age-length Keys for Principal Species of Fish

Appendix E presents age-length keys for principal species of fish (sexes
combined) for which age data were collected during the 1980 demersal trawl
survey.
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Appendix F

Estimated Age Composition for Principal Species of Fish

Appendix F presents estimates of the number of individuals at each age
over the entire survey area.

Estimated numbers listed as " below minimum key length" and "above maximum
key length" resulted from population data with lengths not covered by the
age-length key.
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Table F-3 .--Population estimates by age for Pacific cod.
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