
SH
11
.A2
N6
no.94

fig
NOAA Technical Memorandum NMFS F/NWC-94

Data Report:
1983 Bottom Trawl Survey 
of the Eastern Bering Sea 
Continental Shelf

By Wendy A. Hirschberger 

December 1985

LIBRARY

JAN 1 4 1986

n.o.a.a.
U- s- Dept, of Commerce

U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration 
National Marine Fisheries Service

This TM series Is used for documentation and timely communication of preliminary results, 
Interim reports, or special purpose Information, and has not received complete formal 
review, editorial control, or detailed editing.



~T6.1?*/

DATA REPORT: 1983 BOTTOM TRAWL SURVEY OF THE 
EASTERN BERING SEA CONTINENTAL SHELF

by

Wendy A. Hirschberger

Resource Assessment and Conservation Engineering Division 
Northwest and Alaska Fisheries Center 

National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 

7600 Sand Point Way N.E.
Seattle, Washington 98115

December 1985



This document is available to the public through
National Technical Information Service 
U.S. Department of Commerce 
5285 Port Royal Road 
Springfield, VA 22161



ABSTRACT

The 1983 data report is one in a series describing results of annual 

eastern Bering Sea resource assessment surveys. The report is divided into 

three sections: survey methods, results, and appendices. The methods section 

describes survey procedures, vessels and gear, the data collected, and proce­

dures for its analysis. The results section presents a list of fish species 

taken during the survey and abundance estimates for fish and invertebrate 

families. Also included are rank orders of abundance of individual fish 

species, and geographic distributions, size and age compositions, and 

abundance estimates of principal groundfish species. The appendices contain 

computer listings of station and catch data, rank order of abundance for fish 

and invertebrates, population and biomass estimates by survey strata, popu­

lation estimates by sex, age, and size groups, and age-length keys.
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INTRODUCTION

The 1983 eastern Bering Sea survey, conducted by the Resource Assessment 

and Conservation Engineering (RACE) Division of the Northwest and Alaska 

Fisheries Center (NWAFC), was the 13th annual survey in a series which was 

begun in 1971 to assess crab and groundfish stocks in the region. Through 

1974, survey effort was limited to the southeastern Bering Sea. In 1975, 

the survey area was broadened to include a major portion of the eastern 

Bering Sea continental shelf (Pereyra et al. 1976). The 1976-78 surveys were 

again more limited in scope. Since 1979, the survey area covered in 1975 has 

been sampled annually and is the standard area for interannual comparisons of 

survey results. However, every third year starting in 1979, the survey has 

included the shelf region between St. Matthew Island and St. Lawrence Island, 

and in Norton Sound. In addition, the slope has been surveyed by Japanese 

researchers in cooperation with U.S. efforts. Also included in these compre­

hensive triennial surveys is the assessment of off bottom concentrations of 

walleye pollock using hydroacoustic and midwater trawling techniques. Reports 

describing these post-1975 surveys are as follows: for 1978, Bohle and 

Bakkala 1984; for 1979, Bakkala et al. 1982 and Bakkala and Wakabayashi 1985; 

for 1980, Umeda and Bakkala 1983; for 1981, Sample et al. 1985; and for 1982, 

Bakkala et al. 1985.

The 1983 survey, conducted in June-August, was one of the less extensive 

surveys, encompassing the approximate area of the 1975 baseline survey. Two 

vessels fishing bottom trawl gear, the NOAA ship Chapman and the chartered 

vessel Alaska, were used to assess the condition and relative abundance of 

demersal fish and invertebrates on the eastern Bering Sea continental shelf. 

This report describes the methods used during the survey and data analyses, 

and gives survey results in terms of abundance, distribution, and biological



features (size and age) of the fish sampled. Survey information, relative to 

the crabs and other invertebrates sampled in 1983, has been presented by Otto 

et al. (1983). The report also contains appendices with computer listings of 

station and catch data and data analyses.

SURVEY METHODS

Survey Area

Sampling, during the 1983 eastern Bering Sea survey, included continental 

shelf waters from about 20 to 200 m, extending north from Unimak Island and the 

Alaska Peninsula to St. Matthew and Nunivak Islands. The station pattern of 

each vessel is illustrated in Figure 1. Also shown are survey subdivisions, 

which are similar to those established for the 1975 baseline survey (Pereyra 

et al. 1976).

Table 1 shows the total area of each subarea and the actual and planned 

sampling density. Sampling effort was uniform (one station per 400 nmi) 

throughout the survey area with the exception of two regions around the 

Pribilof and St. Matthews Islands (Fig. 1), where sampling density was 

increased to provide more precise regional estimates of crab abundance and 

distribution. In the data analyses, the high density areas were considered 

as separate strata to prevent biases in abundance estimates from nonuniform 

sampling densities.

Vessels and Fishing Gear

Vessel characteristics of the NOAA ship Chapman and the chartered vessel 

Alaska are given in Table 2. Both vessels were equipped with a modified 83-112

eastern trawl (Table 3)
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Figure 1.—Sampling stations and survey subareas used in the analysis of the
1983 survey data. Sampling density was increased in the vicinity of 
the Pribilof and St. Matthew Islands to improve the sampling of 
crab stocks in these areas.



Table 1.—Size of subareas and planned and actual sampling densities by subarea for 
the 1983 bottom trawl survey.

Subarea Area
(km2)

Proportion of 
total area

Planned sampling 
density

No. stns. km^/stn.

Actual sampling 
density

No. stns. km2/st

1 78,694 0. 169 59 1 ,334 58 1,357

2 60,864 0.131 47 1,295 45 1,353

3N 48,013 0.103 46 1,044 32 1,500

3S 80,917 0.174 61 1,327 67 1,208

4N 91 ,678 0.197 68 1,348 74 1 ,239

4S 81,503 0.175 57 1,430 58 1,405

5 22,843 0.049 33 692 20 1,142

Total
survey
area 464,512 1.000 371 1,252 354 1,312
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Relative fishing powers of the two vessels were determined by having 

the vessels fish alternate rows of stations throughout most of the survey area 

and then comparing catch per unit effort (CPUE) values. The method of Geisser 

and Eddy (1979) was used to determine whether the CPUE distributions from the 

two vessels were the same or different. If the tests indicated that they were 

the same for a given species or that there were insufficient data to test for 

differences, the vessels were considered to have equal fishing power for that 

particular species. If the tests revealed that the sampled CPUE distributions 

were significantly different, then the most efficient vessel was considered to 

produce the more representative population abundance estimates. For those 

species having significant differences, the less efficient vessel's catch rates 

were adjusted to those of the most efficient vessel by applying the mean catch 

rate ratios from Table 4.

Stations used for ccmparing fishing powers (Fig. 2) were selected by 

first removing all nonpaired stations and pairs of stations where one vessel 

fished bottom water <0°C while the other vessel fished water >0°C. These 

latter stations might reflect environmentally induced differences in catch 

rates rather than differences in catch efficiences of the vessels. The stations 

were then paired from east to west, which resulted in a maximum number of 

pairings. The tests were based on a comparison of catch rates from 310 

stations (155 per vessel) and indicated that the Chapman had a significantly 

higher fishing power for seven individual fish species or species groups: 

yellowfin sole, rock sole, Greenland turbot, arrowtooth flounder, Pacific 

halibut, other flounders, and eelpouts. The Alaska was more efficient for

two invertebrate groups: shrimp and octopus
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Table 4. Comparison of relative fishing powers of the chartered vessel Alaska 
and the NOAA ship Chapman for the 1983 eastern Bering Sea survey.a

Mean catch rates 
(kg/ha) Ratio of catch rates

Species Alaska Chapman Alaska/Chapman

Walleye pollock
Pacific cod
Sablefish
Pacific ocean perch
Pacific herring

125.29
27.14
0.58
-

1.87

151.68
23.44
0.17

<0.01
1.33

0.83
1.16
3.50

1.40
Yellowfin sole
Rock sole
Flathead solec
Alaska plaice
Greenland turbot
Arrowtooth flounder0
Pacific halibut
Rex sole
Other flounders

61.79
10.79
5.45
12.00
0.41
2.00
1.20
0.14
0.58

88.02
19.77
5.97

15. 14
0.67
2.78
1.95
0.15
1.37

0.70b
0.55b
0.91
0.79
0.60b
0.72b
0.62b
0.93
0.43b

Smelts
Sculpins
Snailfish
Poachers
Eelpouts
Skates
Other fish

0.10
5.69
0.04
0.29
1.11
3. 17
0.04

0.15
6.73
0.06
0.33
2.36
3.82
0.08

0.65
0.85
0.74
0.88
0.47b
0.83
0.55

Shrimp
Octopus 0.08

0.04
0.04
0.01

0.48b
0.24b

Comparison based on 155 pairs of stations from alternate row fishing duringthe 1983 survey.
bGeisser and Eddy (1979) procedure indicates that the sampled CPUE distributions 
were significantly different.

cFlathead sole includes Bering flounder; Arrowtooth flounder includes Kamchatka 
flounder.
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Figure 2.—Sampling stations (155 pairs) used for determining relative fishing 
powers of the vessels Alaska and Chapman during the 1983 eastern 
Bering Sea survey.



Data Collection and Sampling Methods

Sampling procedures established for the 1975 baseline survey (Pereyra et 

al. 1976) have formed the basis for the collection of catch and biological 

data on all subsequent surveys. Descriptions of these methods can also be 

found in Smith and Bakkala (1982) and Wakabayashi et al. (1985). Tow 

durations were 30 min unless circumstances required that the gear be retrieved 

sooner. Catches up to 2,500 lb (1,150 kg) were completely processed, while 

larger catches were processed according to methods established by Hughes 

(1976) which involves processing a subsample and expanding the subsampled 

weights and numbers of each species to the entire catch. The fish and 

economically important invertebrates captured (or subsampled) were sorted to 

the species level in most cases; other invertebrates were sorted to the 

lowest taxonomic level practicable within time constraints of the survey.

A random sample of up to 300 walleye pollock and up to 200 other commer­

cially important fish species were measured according to sex at most stations 

where they appeared in the catches. Table 5 lists the number of fish measured 

and the number of age samples obtained. Scales were taken from Pacific cod 

<65 cm and from Pacific herring; scales and otoliths were collected from 

Pacific cod >65 cm. Otoliths were collected from all other species. Age 

structures were stratified by sex and size class.

Data Analysis

Detailed descriptions of analytical methods are given by Smith and 

Bakkala (1982) and Wakabayashi et al. (1985). At each station catches were 

standardized to a basic sampling unit of kilograms per hectare (ha = 10,000m^). 

These values were then used to compute mean CPUE values by species and strata. 

Mean strata CPUE values were weighted by strata areas to obtain mean catch



Table 5.—Numbers of fish measureda and age structures collectedb during 
the 1983 bottom trawl survey in the eastern Bering Sea.

Species
Number 
measured 

Number of age
structures collected

Walleye pollock 78,033 1,989

Pacific cod 11,353 747

Yellowfin sole 33,924 739

Flathead sole 17,284 590

Rock sole 16,285 452

Alaska plaice 11,624 369

Arrowtooth flounder 6,889 593

Pacific halibut 996 —

Greenland turbot 951 335

Pacific herring 2,202 154

Sablefish 155 —

Rex sole 82 —

Longhead dab 157 —

Saffron cod 135 —

Total 180,070 5,968

aLengths were measured from the anterior tip of the head to the end of the 
midcaudal rays; this represented measurements of total length (TL) or fork 
length (FL), depending on the shape of the tail (TL: yellowfin sole, flat- 
head sole, rock sole, Alaska plaice, longhead dab, and rex sole, FL: remain­
ing species).

^Otoliths were collected from all species with the following exceptions: 
scales were collected from Pacific herring and Pacific cod <65 cm, and 
scales and otoliths were collected from Pacific cod >65 cm.



rates, by species, for the overall survey area. The "area swept" method of 

A1verson and Pereyra (1969) was used to calculate biomass (standing stock) 

estimates.

Length frequency subsamples were expanded to the total catch per standard 

sampling unit in order to obtain the number of individuals within sex and size 

classes for each station. These estimated length compositions at individual 

stations were then expanded to the total strata and summed over strata to obtain 

length composition estimates for the total survey area. Age composition was 

estimated by using age-length keys, stratified by sex and size group, to 

apportion the computed population distribution to ages. To date, only three 

1983 age structure collections have been aged: walleye pollock, yellowfin 

sole and rock sole.

RESULTS

Haul and Catch Data

Appendix A lists the haul and catch data for each survey vessel (Alaska 

and Chapman). Station data include the vessel name, cruise and haul number, 

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

weights (kg) of fish and invertebrate species encountered at each station.

Environmental Conditions

Bottom temperatures during the June-August survey period ranged from 

-1.0° to 9.0°C (Fig. 3). Residual cold water (<2.0°C) from winter cooling 

was found in the north central shelf area. Warmest water was found near the 

Alaska mainland and temperatures were progressively cooler toward the middle 

shelf, then slightly warmer near the shelf edge.
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Figure 3.—Distribution of bottom water temperatures observed during the 1983 
eastern Bering Sea survey.



Surface water temperatures observed during the survey ranged from 4.5° 

to 11.6°C (Fig. 4). Most of the surface water over the shelf ranged between 

8° and 9°C. A warmer cell (10°C) appeared in the Pribilof and St. Matthew 

Islands regions. A cooler cell (6-7°C) extended southeast of Nunivak Island.

Figure 5 compares annual mean bottom water temperatures in the south­

east Bering Sea in 1963-83. Mean temperatures for 1963-73 (Coachman and 

Charnell 1979) were collected in June by the Japanese research vessel Oshoro 

Maru between depths of 50 and 100 m and from a line connecting Nunivak Island 

and the Pribilof Islands to the Alaska Peninsula. The mean temperature data 

from 1972-83 NWAFC surveys (June-August) were collected at sampling stations 

from depths of about 30 to 200 m, and between lat. 58°N and the Alaska Peninsula. 

The 1983 mean bottom temperature of 3.6°C was moderately warm in relation to 

those observed in other years which have ranged from 1.2° to 4.8°C.

Species Taken

A list of fish species encountered during the survey is presented in 

Table 6. A total of 85 different species were taken, representing 20 families. 

Additionally, some specimens were taken which were only identified to genus.

Overall Abundance and Distribution of Fish and 
Invertebrate Groups

Biomass estimates for the major taxonomic groups of fish and inver­

tebrates from the 1983 survey are listed in Tables 7 and 8. The estimate 

for the overall survey area was 16.1 million metric tons (t), with fish 

accounting for 87.4% (14 million t) of the total biomass and invertebrates 

accounting for the remaining 12.6% (2 million t). Over half (61%) of the

total biomass was distributed throughout the three inshore subareas (1, 4S, 4N).



14

64 OON

63 OON

62 OON

61 OON

60 OON

59 OON

58 OON

57 OON

56 OON

55 OON

54 OON

Figure 4.—Distribution of surface water temperatures observed during the 1983 
eastern Bering Sea survey.
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Figure 5.—Mean bottom water temperature in the southeastern Bering Sea 
1963-83, based on data from a Japanese research vessel 
(Coachman and Charnell 1979) and from NWAFC annual survey data.



Table 6.--List of fish species identified during the 1983 eastern Bering 
Sea trawl survey.

Family and species3 Common name3

Squalidae
Squalus acanthias Spiny dogfish

Rajidae
Bathyraja interrupta*3 Bering skate
Bathyraja kincaidi*3 Sandpaper skate
Bathyraja rosispinis*3 Flathead skate
Bathyraja smirnovic Golden skatec
Raja sp. Skate unid.
Raja aleutica Aleutian skate
Raja binoculata Big skate
Raja parmifera Alaska skate
Raja stellulata Starry skate

Salmonidae
Oncorhynchus keta Chum salmon

Clupeidae
Clupea harengus pallasi Pacific herring

Osmeridae
Osmerus mordax Rainbow smelt
Mallotus villosus Capelin
Thaleichthys pacificus Eulachon

Gadidae
Boreogadus saida Arctic cod
Eleginus qracilis Saffron cod
Gadus macrocephalus Pacific cod
Theragra chalcoqramma Walleye pollock

Zoarcidae
Lycodes brevipes Shortfin eelpout
Lycodes mucosus Eelpout
Lycodes palearis Wattled eelpout
Lycodes raridensd Sparse toothed lycodd
Lycodes turneri Polar eelpout

Scorpaenidae
Sebastes aleutianus Rougheye rockfish
Sebastes alutus Pacific ocean perch
Sebastes polyspinis Northern rockfish
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Table 6.—Continued.

Family and species3 Common name3

Hexagrammidae
Hexagrammos sp.
Hexagrammos decagrammus 

Greenling unid.
Kelp greenling 

Hexagrammos lagocephalus 
Hexagrammos stelleri 
Pleuroqrammus monopterygius

Rock greenling 
Whitespotted greenling 
Atka mackerel

Anoplopomatidae
Anoplopoma fimbria Sablefish

Cottidae
Cottidae sp.
Dasycottus setiger 
Enophrys lucasi 
Gymnocanthus galeatus 
Gymnocanthus pistilliger^ 

Sculpin unid.
Spinyhead sculpin 
Leister sculpin 
Armorhead sculpin 
Threaded sculpin^

Gymnocanthus tricuspis 
Hemilepidotus hemilepidotus 
Hemilepidotus jordani 

Arctic staghorn sculpin 
Red Irish lord 
Yellow Irish lord 

Hemitripterus bolini 
Icelus sp.
Icelus canaliculatus^
Icelus spiniger 
Malacocottus kincaidi 
Malacocottus zonuruse 
Melletes papilio 
Myoxocephalus sp.
Myoxocephalus jaok 
Myoxocephalus polycanthocephalus 
Myoxocephalus verrucosusd 

Bigmouth sculpin 
Sculpin unid.
Sculpin
Thorny sculpin 
Blackfin sculpin 
Darkfin sculpine 
Butterfly sculpin 
Sculpin unid.
Plain sculpin 
Great sculpin 
Warty sculpin^

Triglops sp.
Triglops forficata 
Triglops pingeli 
Triglops scepticus

Sculpin unid. 
Scissortail sculpin 
Ribbed sculpin 
Spectacled sculpin

Agonidae
Agonopsis vulsa 
Agonus acipenserinus 
Anoplagonus inermis 
Aspidophoroides bartoni 
Bathyagonus sp.

Northern spearnose poacher 
Sturgeon poacher 
Smooth alligatorfish 
Aleutian alligatorfish 
Poacher unid.

Bathyagonus alascanus 
Ocella dodecaedron 
Ocella verrucosa 
Sarritor frenatus

Gray starsnout 
Bering poacher 
Warty poacher 
Sawback poacher



Table 6.—Continued.

Family and species3 Common name3

Cyclopteridae
Careproctus sp.
Careproctus rastrinusd 

Snailfish unid.
Snailfish

Careproctus scottaed Snailfish
Cyclopteridae sp. Snailfish unid.
Eumicrotremus orbis
Liparis sp.

Pacific spiny lumpsucker
Snailfish unid.

Trichodontidae
Trichodon trichodon Pacific sandfish

Bathymasteridae
Bathymaster siqnatus Searcher

Anarhichadidae
Anarhichas orientalis Bering wolffish

Stichaeidae
Lumpenella lonqirostris Longsnout prickleback
Lumpenus maculatus Daubed shanny
Lumpenus saqitta Snake prickleback
Lumpenus fabricii Slender eelblenny
Poroclinus rothrocki Whitebarred prickleback

Zaproridae
Zaprora silenus Prowfish

Ammodytidae
Ammodytes hexapterus Pacific sand lance

Pleuronectidae
Atheresthes evermanni Kamchatka flounder
Atheresthes stomias Arrowtooth flounder
Glyptocephalus zachirus Rex sole
Hippoqlossoides elassodon Flathead sole
Hippoqlossoides robustus 
Hippoqlossus stenolepis

Bering flounder
Pacific halibut

Isopsetta isolepis Butter sole
Lepidopsetta bilineata Rock sole



Table 6.—Continued

Family and species3 Common name3

Limanda aspera Yellowfin sole 
Limanda proboscidea Longhead dab 
Platichthys stellatus Starry flounder 
Pleuronectidae sp. Flatfish unid. 
Pleuronectes quadrituberculatus 
Psettichthys melanostictus 
Reinhardtius hippoglossoides

Alaska plaice 
Sand sole 
Greenland turbot^

Nomenclature from Robins (1980), unless noted. 
^Eschmeyer et al. (1983). 
cShiino ( 1972).
^Quast and Hall (1972). 
eKessler (1985). 
fMarket name.
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Table 7.—Summary of apparent biomasses of major fish species and species groups 
taken during the 1983 bottom trawl survey.

Estimated Proportion
biomass for of Estimated biomass by subarea (t)

Taxon
total survey 
area (t)a

total
biomass*3 1 2 3N 3S 4N 45 5

Gadidae (cods)
Walleye pollock 5,986,265 0.373 1,034,708 1,135,696 422,146 1,820,614 711,202 514,617 347,282
Pacific cod 1,177,086 0.073 259,878 79,023 120,331 205,406 282,825 143,566 86,057
Other cods 5,117 <0.001 0 0 0 0 4,133 981 3

Total cods 7,168,467 0.446 1,294,587 1,214,719 542,476 2,026,019 998,160 659,164 433,342

Pleuronectidae 
(flatfishes)
Yellowfin sole 3,971,871 0.247 1,452,518 168,294 29 46,644 948,052 1,337,118 19,216
Rock sole 922,433 0.057 580,461 48,120 2,574 51,310 80,195 155,106 4,667
Flathead sole 278,130 0.017 53, 167 73,517 48,122 53,836 16,718 22,957 9,813
Alaska plaice 650,551 0.040 67,965 26,165 362 30,121 272,977 220,656 32,305
Greenland turbot 31,241 0.002 13 1,994 15,652 11,628 1,139 208 608
Arrowtooth flounder 137,853 0.009 5,505 69,684 12,236 43,714 2,219 4,490 5
Pacific halibut 96,455 0.006 33,907 20,138 2, 164 10,955 14,940 12,492 1,860
Other flatfishes 77,034 0.005 42,461 8,574 100 1,641 11,560 12,451 247

Total flatfish 6, 165,569 0.384 2,235,998 416,487 81,237 249,850 1,347,800 1,765,478 68,720

Anoplopomatidae 18,247 0.001 0 6,217 0 12,030 0 0 0
(sablefish)

Clupeidae 72,770 0.005 26,994 1,180 110 22,144 20,169 1,173 999
(Pacific herring)

Cottidae (sculpins) 284,621 0.018 17,418 35,196 3,370 39,629 74,867 54,815 59,325

Zoarcidae (eelpouts) 136,967 0.009 212 2,464 40,944 7,108 46,698 1,209 38,331

Osmeridae (smelts) 5,617 <0.001 253 3,357 5 6 581 798 618

Agonidae (poachers) 14,424 0.001 1,706 277 40 222 8,823 3,353 3

Scorpaenidae (rockfish)
Pacific ocean perch 27 <0.001 0 27 0 0 0 0 0
Other rockfish 619 <0.001 70 550 0 0 0 0 0

Total rockfish 646 <0.001 70 577 0 0 0 0 0

Cyclopteridae 2, 109 <0.001 1 1 399 8 440 43 1,217
(snailfish)

Hexagrammidae 490 <0.001 29 68 0 87 253 52 0
(greenlings)

Rajidae (skates) 165,749 0.010 6,819 51,716 17,803 47,827 20,545 14,546 6,493

Other fish 11,487 0.001 39 6,369 190 2,835 1,912 135 6

Total fish 14,047,163 0.874 3,584,126 1,738,628 686,575 2,407,764 2,520,246 2,500,768 609,055

aRounding accounts for minor discrepancies between sums by subareas and total survey area and between sums of 
taxonomic subgroups and major groups.
^Proportion of total estimated biomass, fish and invertebrates combined, for the total survey area, Total
estimated biomass = 16,068,330 t.



Table 8.—Summary of apparent biomasses of major invertebrate groups taken during 
the 1983 bottom trawl survey.

Estimated Proportion

Taxon

biomass for
total survey
area (t)a

of
total

biomass*3 1 2

Estimated biomass 

3N 3S

by subarea <t>

4N 4S 5

Porifera (sponges) 86,385 0.005 35,134 48,754 0 492 69 530 1,407

Coelenterata
(coelenterates)

75,849 0.005 9,709 17,810 712 23,869 7,669 14,835 1,245

Mollusca
Gastropoda (snails)
Pelecypoda (bivalves) 

264, 114
1,575

0.016
<0.001

20,840
321

25,695
61

23,519
30

49,558
18

68,979
528

69,954
586

5,570
30

Cephalopoda
Squids 108 <0.001 0 1 82 24 0 0 0
Octopuses 10,579 0.001 0 8,493 433 1,572 0 0 82

Other mollusks 2 <0.001 0 0 0 0 0 0 2
Total mollusks 276,377 0.017 21,161 34,250 24,064 51,171 69,508 70,539 5,683

Crustacea
Chionocetes sp.

(Tanner crab) 
412,057 0.026 22,086 34,275 49,604 126,567 108,309 49,000 22,216

Paralithodes 
(king crab)

sp. 78,197 0.005 40,903 430 1,509 18,608 2,659 6,776 7,312

Other crabc
Total crab

139,480
629,735

0.009
0.039

18,021
81,010

13,095
47,800

1,354
52,467

8,102
153,277

37,615
148,583

57,094
112,871

4,199
33,728

Total shrimp 3,714 <0.001 32 51 3,029 310 123 84 85
Other crustaceans 115 <0.001 10 106 0 0 0 0 0

Total crustaceans 633,564 0.039 81,051 47,957 55,496 153,586 148,706 112,955 33,813

Echinodermata
Asteroidea

(starfish) 
642,883 0.040 186,816 13,492 36,330 49,393 169,016 184,169 3,666

Ophiuroidea 94,166 0.006 2,852 16,996 13,491 36,727 10,107 13,748 245
(brittlestars)

Echinoidea 25,373 0.002 4,734 20,139 228 229 10 23 9
(sea urchins) 

Holothuroidea 6,582 <0.001 6,433 83 0 46 0 2 19
(sea cucumbers)

Total echinoderm8 769,004 0.048 200,835 50,711 50,050 86,395 179,132 197,942 3,939

Ascidiacea 127,944 0.008 20,700 327 13 58,076 20,961 26,159 1,707

Other invertebrates 52,044 0.003 0 4 216 7,352 41,352 15 3,105

Total invertebrates 2, 021,167 0. 126 368,591 199,813 130,551 380,942 467,396 422,976 50,899

aRounding accounts for minor discrepancies between sums by subareas and total survey area and between sums of 
taxonomic subgroups and major groups.

^Proportion of total estimated biomass, fish and invertebrates combined, for the total survey area. Total 
estimated biomas3 - 16,068,330 t.

cMajor species included in other crab category: Korean horsehair crab, hermit crabs, and hyas crabs.



Figures 6-14 show the distributions and relative abundance of total fish 

and major families of fish during June-August 1983. Most of the larger CPUE 

values for total fish were documented from inner Bristol Bay stretching north 

along the inner Bering Shelf in subareas 1 and 4S (Fig. 6). The highest CPUE 

value (exceeding 1500 kg/ha) was found east of St. George Island (Pribilof 

Islands group).

Relative Importance of Individual Fish Species

Table 9 presents the top 20 fish species ranked in order of relative 

abundance for the total survey area, and Tables 10-16 show the ranks by 

subarea. Appendix B lists the rank order of abundance for all species of 

fish and invertebrates taken in the survey area.

For the overall survey area, the top 20 fish species represented 86% of 

the total catch; walleye pollock and yellowfin sole comprised greater than 

half of the total catch. Walleye pollock was the highest ranking species in 

the outer shelf subareas (2, 3S, 3N) and the northern most inner shelf subarea 

(5), while yellowfin sole dominated catches from inner shelf subareas (1, 4S, 

4N). Yellowfin sole also ranked second in subarea 2, while Pacific cod 

ranked second in subareas 3S, 3N, and 5. Walleye pollock was the second most 

abundant species in subareas 1, 4S, and 4N. Mean CPUEs for walleye pollock 

in the outer shelf areas ranged from 88 to 225 kg/ha, while inner shelf 

values ranged from 63 to 132 kg/ha. Yellowfin sole mean CPUE values ranged 

from 103 to 185 kg/ha in the inner shelf areas.

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

Abundance estimates (CPUE, biomass, and population numbers), geographical 

distributions, and size composition for principal species of fish taken during

the 1983 eastern Bering Sea survey are shown in Figures 15-44 and Tables 17-31



Age composition data are also presented for the three species from which age 

structures have been read: walleye pollock, yellowfin sole, and rock sole 

(Figs. 17, 26, 29 ). Listings of the computer analyses of abundance and 

biological data for the individual species, summarized in the above tables 

and figures, are contained in Appendices C-F.
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Table 9.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1983 bottom trawl survey, total area.

Rank Species

Mean
CPUE

(kg/ha)a

Proportion
of total
CPUEb

Cumulative
proportion

1 Walleye pollock 128.85 0.373 0.373

2 Yellowfin sole 85.50 0.247 0.620

3 Pacific cod 25.34 0.073 0.693

4 Rock sole 19.86 0.057 0.750

5 Alaska plaice 14.00 0.040 0.791

6 Flathead solec 5.99 0.017 0.808

7 Arrowtooth flounderc 2.97 0.009 0.817

8 Pacific halibut 2.08 0.006 0.823

9 Sparse toothed lycod 1.82 0.005 0.828

10 Plain sculpin 1.70 0.005 0.833

11 Pacific herring 1.57 0.005 0.837

12 Starry skate 1.21 0.003 0.841

13 Longhead dab 1.13 0.003 0.844

14 Alaska skate 1.07 0.003 0.847

15 Myoxocephalus sp. 1.02 0.003 0.850

16 Butterfly sculpin 0.98 0.003 0.853

17 Yellow Irish lord 0.90 0.003 0.856

18 Shortfin eelpout 0.87 0.003 0.858

19 Skate (unidentified) 0.85 0.002 0.861

20 Great sculpin 0.76 0.002 0.863

aTotal effort = 1565.2 ha.
^Proportion of total CPLJE, all fish and invertebrates combined. 
Total CPUE = 345.87 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.



Table 10.—Rank order of abundance of the 20 most abundant species of fish taken 
during the 1983 bottom trawl survey, Subarea 1.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total

CPUEb
Cumulative
proportion

1 Yellowfin sole 184.56 0.367 0.367

2 Walleye pollock 131.47 0.262 0.629

3 Rock sole 73.75 0.147 0.776

4 Pacific cod 33.02 0.066 0.842

5 Alaska plaice 8.64 0.017 0.859

6 Flathead solec 6.76 0.013 0.872

7 Pacific halibut 4.31 0.009 0.881

8 Longhead dab 4.09 0.008 0.889

9 Pacific herring 3.43 0.007 0.896

10 Starry flounder 1.21 0.002 0.898

1 1 Great sculpin 1. 12 0.002 0.901

12 Plain sculpin 0.97 0.002 0.903

13 Arrowtooth flounder0 0.70 0.001 0.904

14 Starry skate 0.56 0.001 0.905

15 Sturgeon poacher 0.21 <0.001 0.906

16 Aleutian skate 0.12 <0.001 0.906

17 Yellow Irish lord 0.12 <0.001 0.906

18 Alaska skate 0. 12 <0.001 0.906

19 Rex sole 0.07 <0.001 0.906

20 Skate (unidentified) 0.06 <0.001 0.907

aTotal effort = 263.2 ha.
^Proportion of total CPUE, all fish and invertebrates combined. 
Total CPUE = 502.22 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.



Table 11.—Rank order of abundance of the 20 most abundant species of fish taken 
during the 1983 bottom trawl survey, Subarea 2.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total 
CPUEb

Cumulative
proportion

1 Walleye pollock 186.56 0.586 0.586
2 Yellowfin sole 27.65 0.087 0.673

3 Pacific cod 12.98 0.041 0.713

4 Flathead solec 12.08 0.038 0.751
5 Arrowtooth flounderc 11.45 0.036 0.787

6 Rock sole 7.90 0.025 0.812

7 Alaska plaice 4.30 0.013 0.826
8 Starry skate 4.27 0.013 0.839

9 Yellow Irish lord 3.40 0.011 0.850

10 Pacific halibut 3.31 0.010 0.860

11 Alaska skate 1.95 0.006 0.866

12 Aleutian skate 1.29 0.004 0.870
13 Bigmouth sculpin 1.08 0.003 0.074

14 Sablefish 1.02 0.003 0.877

15 Armorhead sculpin 0.98 0.003 0.880
16 Searcher 0.98 0.003 0.883
17 Rex sole 0.81 0.003 0.886

18 Sand sole 0.59 0.002 0.888

19 Eulachon 0.55 0.002 0.889

20 Skate (unidentified) 0.52 0.002 0.890

aTotal effort = 193.3 ha.
^Proportion of total CPUE, all fish and invertebrates combined. 
Total CPUE = 318.43 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.
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Table 12.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1983 bottom trawl survey, Subarea 3N.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total
CPUEb

Cumulative
proportion

1 Walleye pollock 87.91 0.517 0.517

2 Pacific cod 25.06 0.147 0.664

3 Flathead solec 10.02 0.059 0.723

4 Shortfin eelpout 7.84 0.046 0.769

5 Greenland turbot 3.26 0.019 0.788

6 Arrowtooth flounder0 2.55 0.015 0.803

7 Alaska skate 1.50 0.009 0.812

8 Starry skate 1.07 0.006 0.818

9 Wattled eelpout 0.64 0.004 0.822

10 Rock sole 0.54 0.003 0.825

11 Aleutian skate 0.53 0.003 0.828

12 Skate (unidentified) 0.49 0.003 0.831

13 Pacific halibut 0.45 0.003 0.834

14 Bigmouth sculpin 0.20 0.001 0.835

15 Bering skate 0.13 0.001 0.835

16 Great sculpin 0.13 0.001 0.836

17 Thorny sculpin 0.12 0.001 0.837

18 Icelus sp. 0.09 0.001 0.837

19 Warty sculpin 0.08 <0.001 0.838

20 Alaska plaice 0.08 <0.001 0.838

aTotal effort = 141.0 ha.
^Proportion of total CPUE, all fish and invertebrates combined. 
Total CPUE = 170.17 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.
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Table 13.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1983 bottom trawl survey, Subarea 3S.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total
CPUEb

Cumulative
proportion

1 Walleye pollock 224.97 0.653 0.653

2 Pacific cod 25. 38 0.074 0.727

3 Flathead solec 6.65 0.019 0.746

4 Rock sole 6.34 0.018 0.764

5 Yellowfin sole 5.76 0.017 0.781

6 Arrowtooth flounder0 5.40 0.016 0.797

7 Alaska plaice 3.72 0.011 0.807

8 Pacific herring 2.74 0.008 0.815

9 Skate (unidentified) 2.58 0.007 0.822

10 Yellow Irish lord 1.90 0.006 0.828

11 Alaska skate 1.66 0.005 0.833

12 Sablefish 1.49 0.004 0.837

13 Greenland turbot 1.44 0.004 0.842

14 Starry skate 1.42 0.004 0.846

15 Pacific halibut 1.35 0.004 0.850

16 Myoxocephalus sp. 1.24 0.004 0.853

17 Bigmouth sculpin 0.93 0.003 0.856

18 Wattled eelpout 0.48 0.001 0.857

19 Armorhead sculpin 0.46 0.001 0.859

20 Sparse toothed lycod 0.31 0.001 0.860

i
aTotal effort = 293.6 ha.
^Proportion of total CPUE, all fish and invertebrates combined. 
Total CPUE = 344.59 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.
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Table 14.—Rank order of abundance of the 20 most abundant species of fish taken 
during the 1983 bottom trawl survey, Subarea 4N.

Mean Proportion 
CPUE of total Cumulative

Rank Species (kg/ha)a CPUEb proportion

1 Yellowfin sole 103.40 0.317 0.317

2 Walleye pollock 77.57 0.238 0.555

3 Pacific cod 30.85 0.095 0.650

4 Alaska plaice 29.78 0.091 0.741

5 Rock sole 8.75 0.027 0.768

6 Plain sculpin 4.93 0.015 0.783

7 Sparse toothed lycod 4.72 0.014 0.798

8 Pacific herring 2.20 0.007 0.805

9 Flathead solec 1.82 0.006 0.810

10 Myoxocephalus sp. 1.81 0.006 0.816

11 Pacific halibut 1.63 0.005 0.821

12 Alaska plaice 1.16 0.004 0.824

13 Sturgeon poacher 0.96 0.003 0.827

14 Longhead dab 0.95 0.003 0.830

15 Skate (unidentified) 0.92 0.003 0.833

16 Butterfly sculpin 0.63 0.002 0.835

17 Saffron cod 0.45 0.001 0.836

18 Great sculpin 0.39 0.001 0.838

19 Wattled eelpout 0.34 0.001 0.839

20 Starry flounder 0.31 0.001 0.840

aTotal effort = 329.5 ha. 
^Proportion of total CPUE, all fish and invertebrates combined.
Total CPUE = 325.84 kg/ha. 
cFlathead sole combined with Bering flounder.



Table 15.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1983 bottom trawl survey, Subarea 4S.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total
CPUEb

Cumulative
proportion

1 Yellowfin sole 164.04 0.457 0.457

2 Walleye pollock 63.13 0.176 0.633

3 Alaska plaice 27.07 0.075 0.709

4 Rock sole 19.03 0.053 0.762

5 Pacific cod 17.61 0.049 0.811

6 Plain sculpin 3.09 0.009 0.820

7 Flathead solec 2.82 0.008 0.827

8 Great sculpin 2.55 0.007 0.835

9 Pacific halibut 1.53 0.004 0.839

10 Longhead dab 1.41 0.004 0.843

11 Starry skate 0.97 0.003 0.845

12 Arrowtooth flounder0 0.55 0.002 0.847

13 Bigmouth sculpin 0.44 0.001 0.848

14 Aleutian skate 0.41 0.001 0.849

15 Sturgeon poacher 0.41 0.001 0.850

16 Alaska skate 0.34 0.001 0.851

17 Yellow Irish lord 0.31 0.001 0.852

18 Warty sculpin 0.17 <0.001 0.853

19 Pacific herring 0.14 <0.001 0.853

20 Saffron cod 0.12 <0.001 0.854

aTotal effort = 259.7 ha.
^Proportion of total CPUE, all fish and invertebrates combined. 
Total CPUE = 358.68 kg/ha.
cFlathead sole combined with Bering flounder; arrowtooth flounder 
combined with Kamchatka flounder.



40

Table 16.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1983 bottom trawl survey, Subarea 5.

Rank Species

Mean
CPUE 

(kg/ha)a

Proportion 
of total
CPUEb

Cumulative
proportion

1 Walleye pollock 152.01 0.526 0.526

2 Pacific cod 37.67 0. 130 0.657

3 Butterfly sculpin 17.13 0.059 0.716

4 Sparse toothed lycod 16.53 0.057 0.773

5 Alaska plaice 14.14 0.049 0.822

6 Myoxocephalus sp. 8.44 0.029 0.851

7 Yellowfin sole 8.41 0.029 0.880

8 Flathead solec 4.30 0.015 0.895

9 Rock sole 2.04 0.007 0.902

10 Skate (unidentified) 1.65 0.006 0.908

11 Alaska skate 1.15 0.004 0.912

12 Pacific halibut 0.81 0.003 0.915

13 Snailfish (unidentified) 0.53 0.002 0.917

14 Pacific herring 0.44 0.002 0.918

15 Capelin 0.27 0.001 0.919

16 Greenland turbot 0.27 0.001 0.920

17 Wattled eelpout 0. 14 <0.001 0.921

18 Great sculpin 0. 11 <0.001 0.921

19 Plain sculpin 0.11 <0.001 0.921

20 Polar eelpout 0.10 <0.001 0.922

aTotal effort = 84.8 ha.
^Proportion of total CPUE, all fish and invertebrates combined.
Total CPUE = 288.87 kg/ha. 
cFlathead sole combined with Bering flounder.
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WALLEYE POLLOCK

Table 17.—-Abundance estimates and mean size of walleye pollock by subarea and 
for subareas combined, 1983 bottom trawl survey.

Subarea
Mean
CPUEa 

(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population

(106)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 131.45 1,034,708 0.173 1,496 0. 142 0.692 45.16
2 186.54 1,135,696 0.190 1,834 0.174 0.619 43.15
3N 87.90 422,146 0.071 1,731 0.164 0.244 27.88
3S 224.94 1,820,614 0.119 4,929 0.466 0.144 34.81
4N 77.56 711,202 0.058 2,812 0.266 0. 124 23.07
4S 63.12 514,617 0.086 991 0.094 0.519 35.72
5 151.99 347,282 0.304 772 0.073 0.450 39.03

All
subareas
combined*3 128.84 5,986,265 14,567 0.567 34. 12

95%
confidence 5,023,787- 12,391-
interval 6,948,742 16,742

aCPUE = catch per unit effort.
cMinor discrepancies between sums over subareas and totals due to rounding
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Figure 16.—Size composition, by subarea, of walleye pollock (sexes combined) 
taken during the 1983 survey.
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WALLEYE POLLOCK

AGE (YEARS)

Figure 17.--Population estimates, by length and age group, for walleye pollock 
(sexes combined) from the 1983 survey area.
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PACIFIC COD

Table 19.—Abundance estimates and mean size of Pacific cod by subarea and for subareas 
combined, 1983 bottom trawl survey.

Subarea

Mean
CPUEa
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population

(106)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 33.02 259,878 0.221 180 0.248 1.444 39.83
2 12.98 79,023 0.067 29 0.040 2.725 57.11
3N 25.06 120,331 0.102 34 0.047 3.539 63.49
3S 25.38 205,406 0.175 79 0.109 2.600 56.30
4N 30.84 282,825 0.240 270 0.371 1.048 35. 10
4S 17.61 143,566 0.122 76 0.105 1.889 47.16
5 37.66 86,057 0.073 59 0.081 1.459 47.31

All
subareas
combined13 25.33 1, 177,086 727 1.619 43.04

95%
confidence 938,984- 570-
interval 1,415,187 885

aCPUE = catch per unit effort.
•L <DMinor discrepancies between sums over subareas and totals due to rounding.
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MEAN LENGTH -57.1

Inner shelf subareas 

5
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.—Size composition, by subarea, of Pacific cod (sexes combined) 
taken during the 1983 survey.
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SABLEFISH

Table 20 ——Abundance estimates and mean size of sablefish by subarea and subareas 
combined, 1983 bottom trawl survey.

Mean 
Estimated
apparent

Proportion 
of total 

Estimated 
apparent 

Proportion 
of total 

Mean size per 
individual 

Subarea
CPUEa 

(kg/ha)
biomass

(t)
estimated 
biomass

population 
(1 03)

estimated 
population

Weight 
(kg) 

Length 
(cm)

2 1.02 6,217 0.341 5,595 0.607 1.111 44.13

3S 1.49 12,030 0.659 3,621 0.393 3.322 63.23

All
subareas
combined13 0.39 18,247 9,216 1.980 51.61

95%
confidence 0- 1,969-
interval 40,818 16,463

0) CPUE = catch per unit effort.X
I Minor discrepancies between sums over subareas and totals due to rounding.
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Figure 21.—Size composition, by subarea, of sablefish (sexes combined) 
taken during the 1983 survey.
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Figure 23.—Size composition, by subarea, of Pacific herring (sexes combined) 
taken during the 1983 survey.
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YELLOWFIN SOLE

Table 21 —Abundance estimates of yellowfin sole by subarea and for subareas combined, 
1983 bottom trawl survey.

Subarea
Mean
CPUEa 
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total

estimated
biomass

Estimated
apparent

population
(106)

Proportion 
of total

estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 184.53 1,452,518 0.366 7,129 0.374 0.204 25.94
2 27.64 168,294 0.042 674 0.035 0.250 27.23
3N 0.01 29 <0.001 <1 <0.001 0.029 —

3S 5.76 46,644 0.012 153 0.008 0.305 29. 17
4N 103.38 948,052 0.239 4,097 0.215 0.231 26. 19
4S 164.02 1,337,118 0.337 6,969 0.365 0.192 25.23
5 8.41 19,216 0.005 53 0.003 0.363 30.56

All
subareas
combined*3 85.48 3,971,871 19,075 0.208 25.82

95%
confidence 3,490,394- 16,543-
interval 4,453,347 21,606

a CPUE = catch per unit effort.b Minor discrepancies between sums over subareas and totals due to rounding.
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.—Size composition, by subarea, 
taken during the 1983 survey.

Figure 25 of yellowfin sole (sexes combined)
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Figure 26.—Population estimates, by length and age group, 
(sexes combined) from the 1983 survey area.

for yellowfin sole
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ROCK SOLE

Table 23.—Abundance estimates of rock sole by subarea and for subareas combined, 
1983 bottom trawl survey.

Subarea

Mean
CPUEa
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population

(106)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 73.74 580,461 0.629 3,034 0.620 0.191 24.77

2 7.90 48,120 0.052 193 0.039 0.249 25.89

3N 0.54 2,574 0.003 3 <0.001 0.858 —

3S 6.34 51,310 0.056 170 0.035 0.302 26.71

4N 8.75 80, 195 0.087 612 0. 125 0. 131 18.86

4S 19.03 155,106 0.168 864 0.177 0.180 23.46

5 2.04 4,667 0.005 16 0.003 0.292 24.56

All
subareas
combined^3 19.85 922,433 4,892 0.203 23.91

95%
confidence
interval

721,776-
112,309

3,894-
5,890

aCPUE = catch per unit effort.
bMinor discrepancies between sums over subareas and totals due to rounding
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Figure 28.—Size composition, by subarea, of rock sole (sexes combined) taken 
during the 1983 survey.
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Figure 29.—Population estimates, by length and age group, for rock sole 
(sexes combined) from the 1983 survey area.
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FLATHEAD SOLE

Table 25.—Abundance estimates of flathead solea by subarea and for subareas combined, 
1983 bottom trawl survey.

Subarea
Mean
CPUEb 
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population

(103)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 6.75 53,167 0. 191 243,402 0.163 0.218 26.50
2 12.08 73,517 0.264 450,346 0.302 0.163 24.54
3N 10.02 48,122 0.173 188,476 0.126 0.255 28.25
3S 6.65 53,836 0.194 267,049 0.179 0.202 24.18
4N 1.82 16,718 0.060 136,923 0.092 0.122 20.26
4S 2. 12 22,957 0.083 165,282 0.111 0.139 22.43
5 4.29 9,813 0.035 39,187 0.026 0.250 26.77

All
subareas
combined0 5.99 278,130 1,490,665 0.187 24.70

95%
confidence 214,407- 1,279,468-
interval 341,854 1,701,862

aIncludes Bering flounder. 
bCPUE = catch per unit effort.
cMinor discrepancies between stuns over subareas and totals due to rounding.
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Figure 31.—Size composition, by subarea, of flathead sole (sexes combined) 
taken during the 1983 survey.
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ALASKA PLAICE

Table 26.—Abundance estimates for Alaska plaice by subarea and for subareas combined, 
1983 bottom trawl survey.

Subarea
Mean
CPUEa 

(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population 

(103)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 8.63 67,965 0.104 135,363 0.109 0.502 35.69
2 4.30 26,165 0.040 47,608 0.038 0.550 33.46

3N 0.08 362 <0.001 412 <0.001 0.879 —

3S 3.72 30,121 0.046 36,490 0.029 0.825 37.13
4N 29.77 272,977 0.420 540,477 0.433 0.505 33.40
4S 27.07 220,656 0.339 447,596 0.359 0.493 33.10
5 14.14 32,305 0.050 39,265 0.031 0.823 37.61

All
subareas
combined*3 14.00 650,551 1,247,211 0.522 33.78

95%
confidence 540,217- 1,040,281-
interval 760,885 1,454,140

aCPUE = catch per unit effort.
bMinor discrepancies between sums over subareas and totals due to rounding
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Figure 33.—Size composition, by subarea, of Alaska plaice (sexes combined) 
taken during the 1983 survey.
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GREENLAND TURBOT

Table 27.--Abundance estimates and mean size of Greenland turbot by subarea and
subareas combined, 1983 bottom trawl surveys.

Subarea

Mean
CPUEa 

(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population

(103)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 <0.01 13 <0.001 29 <0.001 0.448 —

2 0.33 1,994 0.064 518 0.009 3.849 85.00

3N 3.26 15,652 0.501 32,432 0.541 0.483 34.94

3S 1.44 11,628 0.372 19,920 0.332 0.584 38.43
4N 0. 12 1,139 0.036 3, 165 0.053 0.360 38.68

4S 0.03 208 0.007 304 0.005 0.684 —

5 0.27 608 0.019 3,601 0.060 0. 169 13.63
All
subareas
combined*3 0.67 31,241 59,970 0.521 35.59

95%
confidence
interval

23,818-
38,664

45,197 
74,743

aCPUE = catch per unit effort.
bMinor discrepancies between sums over subareas and totals due to rounding.
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Figure 35.—Size composition, by subarea, of Greenland turbot (sexes combined) 
taken during the 1983 survey.
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ARROWTOOTH FLOUNDER

Table 28.—Abundance estimates and mean size of arrowtooth floundera by subarea 
and subareas combined, 1983 bottom trawl survey.

Subarea

Mean
CPUEb 
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population 

(1 03)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 0.70 5,505 0.040 19,649 0.035 0.280 34.98

2 11.44 69,684 0.505 296,649 0.529 0.235 27.23

3N 2.55 12,236 0.089 20,591 0.037 0.594 37.92

3S 5.40 43,714 0.317 179,198 0.320 0.244 26.40

4N 0.24 2,219 0.016 12,882 0.023 0. 172 24.34

4S 0.55 4,490 0.033 31,739 0.057 0.141 23.08

5 <0.01 5 <0.001 60 <0.001 0.083 —

All
subareas
combined0 2.97 137,853 560,769 0.246 27.42

95%
confidence 116,610- 459,417- 
interval 159,097 662,120

aIncludes Kamchatka flounder.
bCPUE = catch per unit effort.
cMinor discrepancies between sums over subareas and totals due to rounding.
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Figure 37 Size composition, by subarea, of arrowtooth and Kamchatka flounders 
(sexes combined) taken during the 1983 survey.
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PACIFIC HALIBUT

Table 29.—Abundance estimates and mean size of Pacific halibut by subarea and for 
subareas combined, 1983 bottom trawl survey.

Subarea

Mean
CPUEa 

(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
populationno3)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 4.31 33,907 0.352 17,108 0.361 1.982 53.47
2 3.31 20,138 0.209 5,518 0.117 3.650 60.72
3N 0.45 2,164 0.022 945 0.020 2.290 57.70
3S 1.35 10,955 0.114 7,560 0.160 1.454 46.50
4N 1.63 14,940 0. 155 10,605 0.224 1.409 48.72
4S 1.53 12,492 0.130 5,066 0.107 2.466 57.14
5 0.81 1,860 0.019 554 0.012 3. 357 55. 18

All
subareas
combined*5 2.08 96,455 47,355 2.037 52.64

95%
confidence
interval

74,716- 
118,195

35,218-
59,492

aCPUE = catch per unit effort.
bMinor discrepancies between sums over subareas and totals due to rounding.
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taken during the 1983 survey.
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REX SOLE

Table 30.—Abundance estimates of rex sole by subarea and subareas combined 
1983 bottom trawl survey.

Subarea

Mean
CPUEa
(kg/ha)

Estimated
apparent
biomass

(t)

Proportion 
of total
estimated
biomass

Estimated
apparent
population 

(1 03)

Proportion 
of total
estimated
population

Mean size per 
individual

Weight Length
(kg) (cm)

1 0.07 574 0.078 1,760 0.068 0.326 —

2 0.81 4,936 0.672 15,651 0.600 0.315 38.82

3N 0.02 100 0.014 614 0.024 0. 163 —

3S 0.20 1,641 0.223 7,616 0.292 0.215 30.03

4N <0.01 12 0.002 83 0.003 0. 145 —

4S 0.01 81 0.011 345 0.013 0.235 —

All
subareas
combined*5 0. 16 7,345 26,070 0.282 36.04

95%
confidence 4,756- 19,207
interval 9,934 32,932

aCPUE = catch per unit effort.
bMinor discrepancies between sums over subareas and totals due to rounding.
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Figure 41.—Size composition, by subarea, of rex sole (sexes combined) taken 
during the 1983 survey.
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LONGHEAD DAB

Table 31.—Abundance estimates of longhead dab by subarea and for subareas combined, 
1983 bottom trawl survey.

Estimated Proportion Estimated Proportion Mean size per 
Mean apparent of total apparent of total individual 
CPUEa

Subarea (kg/ha)
biomass

(t)
estimated
biomass

population
(103)

estimated 
population

Weight 
(kg) 

Length
(cm)

1 4.09 32,177 0.614 192,455 0.510 0.167 26.59

2 <0.01 19 <0.001 152 <0.001 0.125 —

3N — — — — — — —

3S __ __

4N 0.95 8,714 0.166 87,992 0.233 0.099 —

4S 1.41 11,455 0.219 96,446 0.256 0.119 —

5

All
subareas
combined*3 1.12 52,365 377,046 0.139 26.59

95%
confidence 39,417- 271,167-
interval 65,314 482,924

aCPUE = catch per unit effort.
^Minor discrepancies between sums over subareas and totals due to rounding.
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taken during the 1983 survey.
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Appendix A

Station and Catch Data, 1983 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 1983 Bering 
Sea survey data. Missing haul numbers indicate unsatisfactory or non­
research (comparative) tows.

Latitudes and longitudes are in degrees, minutes, and tenths of minutes. 
Gear depths are in meters. Tow duration is in tenths of hours; distance 
fished in kilometers. A performance code of 0 indicates a satisfactory tow. 
Gear code 37 represents the 83-112 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 1983 bottom trawl survey ranked in order of relative 
abundance ( kg/ha).
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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 stratum code. 
Stratum codes corresponding to subareas illustrated in Figure 1 are as follows:

Subarea Number Stratum Code

1 10
2 20, 21
3N 30, 32
3S 70, 71
4N 40, 41
4S 60, 61
5 50, 52

Stratum codes 21, 32, 71, 72, 41, 42, 61, and 52 represent high density 
sampling areas around the Pribilof Islands and St. Matthew Island. Other 
less apparent heading definitions are as follows:

Samples refers to the number of sampling units in a stratum. One sampling 
unit equals the mean trawl path width times one nautical mile.

Method Used (Code 1) indicates that catch weights and numbers were 
available for each catch record.

Confidence Limits reflect sampling error only and do not incorporate other 
biases.
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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 fish species (sexes combined) 
from the 1983 bottom trawl survey for which age samples were collected and 
have been read.
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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 for species having age samples read.

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.

Asterisks (*) designate length classes which have been generated using 
linear interpolation to assign age distributions to length classes not 
represented by real data.

List of Tables

Table Page

F-1. Population estimates by age for walleye pollock.................  223

F-2. Population estimates by age for yellowfin sole...............  224

F-3. Population estimates by age for rock sole.......................  225





223

Ta
bl

e F
-l.

—
Po

pu
la

tio
n e

sti
m

at
es

 by 
ag

e fo
r w

al
le

ye
 po

llo
ck

.

« X « -4 4 4 —< ro 'P C7\ 4 ro ro »n Ni *4 r*, O' I ft;> H- « ■4 I/. lO 4 cr in in aj C\J *P in •-4 cHLi O « • • • • • ■ O' fvl O' N*. I K.• • • • •C3 <e « O rH 0 *T» r*  • f •*4 0 -4 vt» r»i u < O' 0 *4 O' VU I 3U
UJ * •H <\J in ro CsJ ro in <0 in iO S. *4 N* in H rO I rO• -J « I

' U * I
i -3 « I

I

(vj O ^' o C^s o to r; ^ o un ,n as i 'nN“- f\J O' 4
UJ o M I H
L3  -XL in O' •4 uj aj • I •4 O' N- 4 ro sp ir r*~> 0 o\ O' IUJ O ro rsi fO -O ro in *r> in vo 4 vO vO Vi

H •—< ro i 4
CSJ 4 4 4 in m in in in vc in ip 'P ao i ro

I

4 O ro •u rr> CJ 0 X) vD tM 0 «- in
—< vo ro O I o»o 0U \£> O) —i U' O' O' O I oO' N. '\J in • n n. cn o> O' O O' Cs O I o0 r 1 CJ r»i m O.J O' 0 O' O' 0 O' O' O' O' 0 <-> O I oK * * • • • • • • • • • •

C? « O O 0 O 0 • I •0 0 0 0 c* 0 03 O. « r c: —• — I -*
X o « I 
^ T. « I
O Q_ *

UJ O' * ro in O' ro 0 0 C-I O' O' 0 in 0 in r^ O 4 r-n 4 » <r> UJ * •n O' p* in 0 rU in in K. 0 3 0 0 m*—• rr> -«I p I vP O I oK. c vn 4 in *0 CO if; O r's c: 0 C - CG C ro I roU- X « * * * * * * * * * * *r*> r-i O' * I *a VP c* 0 in O' Cj in ro H I H0 »r\ 4 O i-'i ^ »s. 0 n O L*S fO t --1K. —« vfl in c- »—< no 0 O' ip m co in i i/i
r O' * I *4 O (V 4 in N- IT' k, ro co r° in m vft I Pr-O r~. -4 -0 ftJ N. •n c.j O' *0 I vO4 O' eg ro 4 4 in in in in us m in « Ln* * * * * * * * * * * * *

fO » I i4 in r^ IM r*"i *y 4 4 4 4 4 4 444 4 | 4
•-« »-• T-« —1 ^ ^ ^ H H H ^ I H

« 4 0 fO in 0 4 00 O 0 in O' O' 0 4o « *— aj 0 o » oO' in r- C  4 ro fSJ H 0 0 c 0 O I o0 4 r-i 4 r<i O *H -< 0 O 000 000 O I oO rj O 0 —< r^> —» O 0 0 c 000 coo O I orc « • I •a * OOOOOOC'OOOCOOOOCO O I —■ft. « 
C: <1 I 

I *
a. « I I

vz « w n. y in vn c m rj r h m in u> m w 4 o inu « in ^ o in o ^ 4 o M r O »0 ro N fS| in fNJm « in n <r   hn \ii s. in o\ m (vj O' in o s, m <\J ro****** ** ********* r~. vj_< i\j u' **-> u_> aj tvi O U' r*» r*i IV N (VJ Ul O' 
OS H N o U> CO sO Minc>(ijN>rrsjN.N o^ ir\ ^ sf ^ fo o\ m > H M o H ft c M 4 ******** ******** «/innjin^H(\jH i/'OK.iMiniftinH «X>0^^444 t? rs. 4 vO lO y H •.0'fl in rj h 4 c\j in* * * * *m M 4 *~4

s/i « 
in « A I

*-« X I X k- I 
-4 13  I cj « o (M fO 4 l/l vfl N, •"* O ~4 P i X I«

-J * liJ I 
o « Ul _J I

I
O - II>p*) II I
•I a: 1



224

Ta
bl
e 

F-
2.
—P

op
ul
at
io
n 

es
ti
ma
te
s 

by
 a

ge
 f

or
 y

el
lo
wf
in
 s

ol
e.

91
0,
74
,
14
,6
48
 1or. « N N N N M -r cn i/s .y n. cm o: O' N o fp kfl m CO I

UJ « IT O H O' CVJ IT CO -y Cs Os vD tP N. -y O .y «h o S I on <5 in o O' h ^ *h cn ro in ^ rt M O O' H H tD I X. « % * «k «, •* *■ *. * * •> * * ^ ^ » k «, * « I -j « r»i r*. u> m vu N o y M vu N l\J U »-' < O' U ^ I
^ « C\J Hi cn «\j >r h o ^ co w «i) 'Tin m O' m h W I n vo vxj rj n. O <0 CD vO C^. fVJ —i  i\j O' cn O' vo o* w K I n v \ ( ^ ( ' ( ( I I n vn >n s N (M O' vO IT in N N in vfi O' H <r PM In .y <o O ^ vfl ^ N H o 'xj vo m ^ co I« «H cn fs in  op *y an vo vO S LH In % % «, % * * s In H M H C.l H H N I« I

« t: i=3 Ivi m X Ito « x I
X c- I
 ««: O IU n Nwl«»in'flS,4) 'O tNf0^0 r lM>0N1'UO

uj n
o n > I n O >- I 

X L  I tJ' Z I

1
0.
00
 0JZ « O ^ Cs CO *0 C^ O Cs C\J <MfSOCM*HfsJfMfsCM *+ I

cj« oocs.o^mco h- m o iHi « OOONCU®^NO' 00*HOJ^^-0000 O I
(-11 OOOOOrHO HO ©•HOOOOOOO o I« « «••••*••• • •••«•••• • I
O * OOOOOOOOO OOOOOOOOO o |
a. « Ia « Ios « ICL « I

U QZ « Cs. Os CO H -r s. CM sO cn in cn CVJ O' O fs -y CO
> 'M « in m N- to Os -y IM N. -y o fs n O' Ok *y tO SO -y*—« cn « TD cn HS o o •H tO fs rs o vO -y tO O' o Os o •s
H- X « %
o « cn H in H 'D cn o rS tD O tO -y M3 SO Cs CM pj CJ M3

1 ■Z « to Os CM Os -y 'O tO O Os s. -y <o cn ao co CM cn
O * vO fM «y CM •■i a* to CM O CM -y oc O o cn CO O tt> -yX « *. % •k % % •s S s % •> s % * * *. «k
X « fs cn -y vT tO cn os -y 'O CD *y o m in fs *y
u « in -y no m os o cn •y -y cn Os in cn 'O Cs fs

« •h m CM fs tO O OS in to CM o CS O O O O o* V s ‘ % % * •> •k % «
« CM in fs O «H cn in TJ CO Os O' Os Os
« ^ «H H H •k •H 19

0,
74
,
14
,6
48
 1

U Z « o *r o n •» ^ (\J M \D MKI in so co o >m  os O |> u> « O O tu fs cn •h O' j ^ tf' U\ K< oy O' O' o I 
»-< H* « a o o n h o O CON O NO «T CO ^ t> » O I►- t~ « O O o O ̂ CO  inui k co9«  O' O' O' W>  o • < X  «- • ••••• -y• • • # • • (III | I I I-J a « o o o o © o o o o o o r? O O O C3 O ©
=3 a. « a: o « =3 « « u o. «

1
0.
00
 0

Z X n Os K. Os CM -y -if in -f vO fs. o o Os CM CM aO Os -y CM 1►“ « cn ID to tO Ch vO O in o o Os O 00 -f -y fs CM -y CM 1UJ o « • 1 • • • • • • • • • 1 • • f • • • • 1X ks « •H Os CM to cu CM aj o to -y CM CM eo CD rH fs. in o cn 1
uJ « ao O cn K, O ■y -r in vc fs 03 O O' Os CM H in ao O |
_J « rH CM CM CM CM CM CM CM CM CM CM cn cn cn cn cn i* I 2

85
1.
 8

• X n U3 CM CO in *o fs -y —• vO -y O CM *0 Os in CM CO O
> H> n •y •y CM vD -y CM o fs K. in Os CM m Os co K O s. fsUJ O n • • • • • i • • • • • ■ • • • • • • *
O iC « cn VO o CM •"« in cs ri im «y rs ao co ri in cn -y

UJ n CM CM CM CM CM CM CM CM CM CM CM cn CM H CM
Q «

U. «1/5 G *

3
.8
09



225

Ta
bl
e 

F-
3.

—Po
pu
la
ti
on
 e

st
im
at
es
 b

y 
ag
e 

fo
r 

ro
ck
 s

ol
e.

^»
0 3

4,
 2

25
, 1

3 
 e•X. tn 4 O' © rH o f-H N» in CM CM O' r>H O' O' VP in O' m i

UI s. Ln CO CM vO *4 O' ►n rH 4 4 in O' CM M fM f-*! to m o. lcn -T rr’; *4 O' -4 M to O' to rH o vO CM to O vO CM4 4 •> & «k * % ' * •> 4 4 4 4 4
"4 CM V4- ivi HT Cf\ CM r» i r* i U 1 rt UJ rn V-J a; vn u *

<> "O m -4 m •4 >4 Ovl 4 to vO rH to rH rH aj VO N. •H
k. vO in a O' O- ■4 to rH vO to •H o CM in<v •» <v & » •k * 4 4 4 4 4
k- N» O' in rj on O' vO LO CM vO Ct) N* in 4 k. N~> r<H CM n4 N"> '4 •H O' rH 4 •H 4 •n fu to c\| rHin vO CO CM ►n rH H

•-« X 
X *— -J * w u <t o■'jfojiina)\(Dl>OH vj 4 m u> k. o ov c ::id

ZJ >-J >- a >-LU UI 03 l*JU *Z < 3C

« O' CM vO O' «o ro rH o CM 4 vD vD O' rrw rH in CM
1.

00
00in O' in vC rH in -4 fXJ tH in O' in rH N. in rH © O

 
o o tH r^. rH CJ O* O 4 to rH rH CVI rH O o o o ©
O © •H CM rH © rH O © © O o © O o © o ©

O' t
a « o o o ® © o © © o © o o o © o © © o oa. «
CD «

4
CL *

* «.) CM •h —• CM O' o rH Op 4 vT> CD tn 4 to to O' 4 to
UI k» to fM 'T o n4 -4 fv. 'D NO rn IM CM in *o ■0 O' •V) 4 ro |

k. vO T-< O' <r CO an o K | to vO or. O in CD rH on w | 
4 •v 4 % •> •. •» •. « •k •k 4 4 4 4 % I 13 « to cr r-< CM O' CM vO vD cr> CVJ in © K> © K. a, u> vP CM m I« O' <M U O Nn '-O CM U3 O' to O' rH 4 sO tn in c'J O' cn Ik. 4 O' au N. VO -4 a j rn «H CM o VP CN o o to K, t*» CM •4 4 •. <k •> * % * •» fc •k 4 4 4 4 4

« kr in C K> AJ n: m •4 ts. to CM O' 4 O' k- o r-H CVI
« •-4 -4 O' m K. O' o in vO rH fH 4 -n CM to to

O' in ai rH in UJ N. aj UJ O' O' © o C' o o
% •> V •k «k •k 4 4 4 4 4

« rH •H M CM CM rj CM CM CM CM to »o to ro to *n i
* I

3,
J3

4,
23

5,
33

8 

ov o CM CO k. no vO CO On o CM in k» k. vO fM. CM to
in in © vO m to CM v/> *4- CM k. vO CM to w4 ►v QJ C7V U'
o rH N"» O •h CM CM CM k. rH fM -4 tk CO O' O' O' O' O'

o rH r*» in VU k. UJ aj O' O' O' Os O' O' O' O' O' O'

o © O O O O o O © o O O o © o o © c o3 CL
x a

O Q-

1.
00

00
 

Z X « o 4 o k» o CM -4- CM 4 >o CM CO in s. k. O to N- o
*TK < in H -4" ts. O' CM an CM -4 k. CM in in m k» e o oU O * 1 • • • • • t • • • • • • • • fl • ■ •a. z « O' i/i VO •H k. •h k. k» O' rH o CM i** i/i VO to -T to CJ

Ui « "0 rH in rH to in Ik CO O' CM CM in in vO O' -4* vO in-J « rH CM CM CM CM CM CM to to to r*i CO tO to *4* •4- *4 24
7.

72
 

• X * n- lp vu in in T3 in
> h- + 4t^.HrHt'_0'Cu3Nw m ^ ifl rH f\, O
-•J 'J «• 
tJ Z « OJOt'lC^'WU'W^V'MOtUiflfONO 

Id * I^CvJCMCM'\lCMt0t04tO4 >f J1 M H
• —I * 
□ M 
H- U «
tO C3 4

60
.9

3


	Structure Bookmarks
	SH11.A2N6no.94
	CONTENTS
	INTRODUCTION
	SURVEY METHODS
	Survey Area
	Vessels and Fishing Gear
	Data Collection and Sampling Methods
	Data Analysis

	RESULTS
	Haul and Catch Data
	Environmental Conditions
	Species Taken
	Overall Abundance and Distribution of Fish and Invertebrate Groups
	Relative Importance of Individual Fish Species
	Abundance, Distribution, and Size and Age Composition of Principal Fish Species

	REFERENCES
	Appendix A. Station and Catch Data, 1983 U.S. Bering Sea Trawl Survey
	Appendix B. Rank Order of Relative Abundance for Fish and Invertebrates
	Appendix C. Population and Biomass Estimates for Principal Species of Fish
	Appendix D. Population Estimates by Sex and Size Groups for Principal Species of Fish
	Appendix E. Age-length Keys for Principal Species of Fish
	Appendix F. Estimated Age Composition for Principal Species of Fish





