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ABSTRACT

This data report is the first 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 in the form of a series 

of tables and figures and in data appendices. Summarized in the results 

section are a list of species taken during the survey, abundance estimates 

of major taxonomic groups of fish and invertebrates, and rankings of indi­

vidual species of groundfish in terms of relative abundance. For principal 

species of groundfish, geographic distributions and size and age composition 

are illustrated and abundance estimates given. The appendices contain the 

detailed station and catch data and computer listings of abundance estimates 

and biological characteristics of the sampled populations of principal 

species of groundfish.
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DATA REPORT: 1979 DEMERSAL TRAWL SURVEY OF THE

EASTERN BERING SEA CONTINENTAL SHELF AND SLOPE

INTRODUCTION

From May to August 1979, the Resource Assessment and Conservation 

Engineering (RACE) Division of the Northwest and Alaska Fisheries Center 

(NWAFC) conducted a trawl survey of demersal fish and invertebrate resources 

of the eastern Bering Sea. The survey, involving three vessels using demersal 

trawls, was a large-scale effort designed to provide comprehensive estimates 

of abundance and biological condition of the eastern Bering Sea resources 

over the major portion of their ranges. Such comprehensive surveys are 

planned every 3 years in the eastern Bering Sea. In intervening years, 

less comprehensive surveys are carried out to obtain indices of relative 

abundance and biological information to provide current annual assessments 

of the resources.

In addition to the demersal trawl effort during the 1979 survey, a fourth 

vessel surveyed the off-bottom portion of the walleye pollock, Theragra 

chalcogramma (hereafter called pollock in text), population using hydroacoustic 

and midwater trawl methods over the outer continental shelf and slope. The 

Far Seas Fisheries Research Laboratory of the Japan Fisheries Agency also 

cooperated in the survey. The Japanese and U.S. survey areas overlapped to 

a considerable extent; Japanese vessels surveyed waters from 37 m (20 fathom 

[fm]) to 1000 m (600 fm) while U.S. vessels surveyed waters from 20 m (11 

fm) to 730 m (400 fm). The Japanese vessels also conducted a hydroacoustic 

survey of pollock that have recently been discovered in pelagic waters over 

the Bering Sea deep water basin (Okada 1979a,b).



Results of the combined U.S. and Japanese demersal trawl and hydroacoustic 

surveys are presented in Bakkala et al. (1981). This report presents basic 

catch and biological data from the comprehensive NWAFC demersal trawl survey.

SURVEY METHODS

Survey Area

The survey area and subdivisions of the survey area (subareas 1-5, 2 slope 

and 3 slope) are illustrated in Figure 1. These subareas were initially estab­

lished during a large-scale survey of the eastern Bering Sea in 1975 (Pereyra 

et al. 1976) and were retained to facilitate comparisons between the 1975 and 

1979 survey data. Planned sampling density during the 1979 survey varied by 

subarea (Table 1) with the highest density in areas having the largest concen­

trations of commercially important species of demersal fish and crabs. Actual 

sampling densities were lower than planned in subareas 3S and 3N and in 2 slope 

and 3 slope because of delays in station coverage caused by poor weather and 

vessel equipment breakdowns (Table 1).

Table 1.—Size of subareas used during the 1979 U.S. demersal trawl survey and 
planned and actual sampling densities by subarea (see Figure 1).

Proportion Planned sampling Actual sampling 

Subarea
Area
km2

of total
area No. 

density
stns. km^/sta.

density
No.stns. km^/sta.

1 83,366 0.129 109 765 109 765
2 60,964 0.094 82 743 82 743
3 Subdivision 3N 55,631 0.086 82 678 41 1,357
Subdivision 3S 79,232 0.122 109 727 51 1,554

4 Subdivision 4N 91,913 0.142 68 1,352 68 1,352
Subdivision 4S 81,540 0.126 102 799 85 959

5 166,354 0.256 39 4,265 36 4,621
Slope-Subdivision

2 slope 13,247 0.020 58 228 37 358
3 slope 16,387 0.025 122 134 57 287

Total survey area 648,634 1.000 771 841 566 1,146



3

Figure 1. Sampling stations and survey subareas used in the analysis 
of the 1979 survey data. Data from strata (shown by dashed 
lines) within subareas 4S and 5 were analyzed independently 
and then combined with data from the remaining portion of 
the subarea because of differences in station densities 
within these subareas.



Vessels and Fishing Gear

The NOAA ship Oregon and the chartered fishing vessels Discovery Bay and 

Paragon II participated in the trawl survey. Characteristics of the vessels 

and the demersal trawls used during the survey are described in Tables 2 and 

3. The 400-mesh Eastern trawl was used at all stations on the continental 

shelf (<100 fm, 183 m) and the Nor'eastern trawl at all stations fished on the 

continental slope (>100 fm). The Discovery Bay fished all stations on the slope. 

While fishing, the 400-mesh Eastern trawl has a path width of 12.2 m (40 ft) 

and a mean vertical opening of 1.5 m (5 ft); that of the Nor'eastern trawl, 

while fishing, is 13.3 m (44 ft) in width and 9.2 m (30 ft) in vertical height. 

The Nor'eastern trawl was equipped with roller gear as described in footnote 1, 

Table 3.

Table 2.—Vessels participating in the 1979 demersal trawl survey.

Overall Gross Survey period
Vessel length (m) tonnage Horsepower Start Finish

Oregon 30.4 219 600 20 May 27 August
33.5 196 1,125 17 May 21 AugustParagon II

Discovery Bay 32.9 196 850 3 July 24 August

Table 3.—Demersal trawls used during the 1979 survey.

Accessory gear
Mesh sizes Door

Trawl
Headrope
length

Footrope
length

Wing and 
body 

Inter-
mediate Codend

Codend
liner

width & 
length 

Dandyline 
length 

(m) (m) (mm) (mm) (mm) (mm) (m) (m)

400-mesh
Eastern 21.6 28.7 102 89 89 32 1.5x2.1 45.5

Nor'eastern^/ 27.4 32.0 127 89 89 32 1.8x2.7 54.9

1/ The Nor'eastern trawl was equipped with roller gear having 34.6-45.7 cm diameter bobbins.



Relative fishing powers between vessels were examined by two methods: 

side-by-side trawling and having pairs of vessels fishing alternate rows of 

stations in certain survey subareas. The side-by-side trawling was conducted 

by the Oregon (using the 400-mesh Eastern trawl) and the Discovery Bay (using 

the Nor'eastern trawl). An equipment breakdown on the Oregon prevented 

completion of the side-by-side trawling experiments, and the number of trials 

was inadequate to develop usable results from these experiments. The fishing 

power of the Discovery Bay while using the Nor'eastern trawl on the slope 

relative to the other vessels fishing the 400-mesh Eastern trawl on the shelf 

was, therefore, not determined and no fishing power coefficients were applied 

to catches of the Discovery Bay on the slope.

The fishing power comparisons used were obtained from the alternate row 

method. The Oregon and Paragon II completed all stations in survey subarea 2 

and the Paragon II and Discovery Bay all stations in subarea 3S and 3N using 

this system. All vessels used 400-mesh Eastern trawls while fishing alternate 

rows in subareas 2 and 3.

Results of the alternate row trawling are shown in Tables 4 and 5. A 

procedure developed by Geisser and Eddy (1979) was used to decide whether the 

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

the two vessels came from the same population or distinct populations. If the 

CPUE estimates were determined to come from the same population, the vessels 

were considered to have equal fishing powers for that species. If the CPUE 

estimates were determined to come from distinct populations, the CPUE estimate 

from the more efficient vessel was considered to be most representative of the 

actual population abundance, and catch rates of the other vessels were adjusted 

to that of the more efficient vessel. The adjustment factor was the ratio of 

the mean catch rates of the less efficient vessel to that of the more efficient
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Table 4.—Comparison of relative fishing powers of the Oregon and Paragon II 
in survey subarea 2.

Number of stations 
at which species 
were caught!/

Mean catch rates 
(kg/mile)

Ratio of 
catch rates!/

Species Oregon Paragon II Oregon Paragon II (Oregon/Paragon II)

Walleye pollock 41
Pacific cod 41

38
37

58.42
54.86

185.25
49.07

0.315*
1.118

Sablefish 23 21 8.56 23.09 0.371
Pacific ocean perch!/ 2 1 - - -
Thornyheads!/ 0 0 - - -
Other rockfish!/ 3 2 - - -
Herring!/ 0 1 - - -

Yellowfin sole 11 19 18.17 27.33 0.665
Rock sole 18 23 4.21 10.02 0.420
Flathead sole 36 37 19.33 19.38 0.997
Alaska plaice
Greenland turbot

11
27

9
29

2.22
2.30

1.09
2.30

2.037
1.000

Arrowtooth flounder 41 38 10.78 11.93 0.904
Pacific halibut 21 30 3.05 6.64 0.459*
Other flounders 27 27 0.42 3.41 0.123

Smelts 19 25 1.46 1.59 0.918*
Sculpins
Snailfishes!/

41
2

35
3

8.67
-

8.64
-

1.003*
-

Poachers 11 18 0.09 0.33 0.273*
Eelpouts
Skates

32
29

32
28

21.09
9.88

24.67
11.13

0.855*
0.888*

Other fishes 21 25 3.00 1.86 1.613*

Squid!/ 3 0 - - -

Octopus
Shrimp

8
10

7
16

1.81
0.86

1.48
0.53

1.223
1.623*

1/ A total of 41 stations was trawled by the Oregon and 38 by the Paragon II
in subarea 2.

2/ * Geisser and Eddy (1979) procedure indicates that the two vessels sampled
distinct populations.

3/ Observations lacking or too few for meaningful comparisons; vessels were 
assumed to have equal fishing powers for these species.



Table 5.—Comparison of relative fishing powers of the Discovery Bay and 
Paragon II in survey strata 3S and 3N.

Number of stations 
at which species 
were caughtl!

Mean catch rates 
(kg/mile)

Ratio of 
catch rates!/

Species
Discovery

Bay Paragon II
Discovery

Bay Paragon II
(Discovery

Bay/Paragon II)

Walleye pollock 38 40 131.73 190.76 0.691
Pacific cod 36 36 6.94 15.67 0.443*
Sablefish!/ 0 0 _ _
Pacific ocean perch!/ 0 0 _ __ _
Thornyheads!./ 0 0 _ _ _
Other rockfish!/ 0 0 __
Herring!/ 13 6 .13 .12 1.050

Yellowfin sole 3 4 0.02 0.18 0.111
Rock sole 5 9 0.16 0.14 1.143
Flathead sole 31 37 2.18 3.98 0.548*
Alaska plaice 3 12 0.03 0.48 0.063
Greenland turbot 37 40 15.27 18.59 0.821
Arrowtooth flounder 7
Pacific halibut!/ 2

7
0

0.18
_

0.54 0.333
Other flounders!./ 1 2 < .01 < .01 .333
Smelts!/ 1 0 _

Sculpins 37 40 1.38 4.57 0.301*
Snailfishes 18 28 0.18 0.99 0.185*
Poachers 8 11 0.01 0.19 0.579*
Eelpouts 38 40 13.10 36.59 0.358*
Skates 24 36 1.90 5.56 0.343*
Other fish 15 26 .06 .10 .663
Squid!/ 1 0 _ _

Octopus 21 27 2.16 11.37 0.190*
Shrimp 20 35 1.64 2.28 0.718

1/ A total of 38 stations was trawled by the Discovery Bay and 40 by the Paragon 
II in subarea 3.

!/ *Geisser and Eddy (1979) procedure indicates that the two vessels sampled 
distinct populations.

!/ Observations lacking or too few for meaningful comparisons; vessels were 
assumed to have equal fishing powers for these species.
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vessel obtained from the alternate row fishing. Mean catch rates were cal­

culated by summing the catches and dividing by the sum of distances trawled. 

The Paragon II was the more efficient vessel for almost all species in 

which catch rates were determined to be derived from distinct populations

(Tables 4 and 5). The Oregon was determined to be more efficient for sculpins, 

other fishi./, and shrimp.

Data Collection and Sampling Methods

Sampling procedures used during the survey to collect station, catch, 

and biological data are the same as given by Bakkala and Smith (1978). The 

length of tows was 30 min. Catches up to about 1150 kg (2500 lb) were 

usually completely processed by sorting the catch by species and determining 

the species weight and the number of individuals in the sample. For catches 

larger than 1150 kg, a portion of the total catch was processed and weights 

and numbers of the sampled portion expanded to the total catch.

For commercially important species, a random sample of fish was measured 

from a majority of the catches, particularly for the major species such as 

pollock and yellowfin sole. Stratified otoliths or scale samples were also 

collected from principal species for age determinations. Numbers of fish 

measured and age structures collected are given in Table 6.

Data Analysis

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

data are given in Bakkala and Smith (1978). In general terms, catches at 

each station were standardized to a basic sampling unit (kg/km trawled).

1/ A category that included the miscellaneous species: searchers, prickle- 
backs, prowfish, dogfish, sandfish, and greenlings.
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Table 6.—Approximate numbers of fish measured and age structures collected 
during the 1979 survey.

Number
measured

Number age
structures collected

Walleye pollock 79,352 3,373
Yellowfin sole 59,095 1,384
Pacific cod 19,493 777
Greenland turbot 15,956 0
Flathead sole 11,998 0
Rock sole 11,549 452
Alaska plaice 8,499 0
Saffron cod 5,210 279
Arrowtooth flounder 4,951 0
Longhead dab 2,758 0
Pacific herring 1,781 0
Pacific halibut 1,530 0
Rainbow smelt 1,087 0
Sablefish 836 45
Pacific ocean perch 670 234
Grenadier (C. cinereus) 645 265
Grenadier (A. pectoralis) 501 173
Arctic cod 288 0
Thornyhead rockfish 204 181
Rainbow smelt 192 0
Starry flounder 87 0
Shortraker rockfish 57 53
Rex sole 55 0
Dusky rockfish 27 0

TOTAL 226,821 7,216



10

These catch rates (CPUE) were then scaled to the most efficient vessel for a 

given species. 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 was derived 

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

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

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

area. Age composition was estimated by proportioning the computed population 

length-frequency distribution to ages using age-length keys that were strati­

fied 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 compo­

sition for cod rather than the age readings from scales.

RESULTS

Haul and Catch Data

See Appendix A for a listing of all station and catch data. The station 

data include the haul number, location, depth, distance fished, and bottom
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and surface water temperatures. The catch data list the weight of each 

species caught at each station.

Environmental Conditions

Bottom and surface water temperatures are shown in Figures 2 and 3. Water 

temperatures were relatively warm in 1979 in comparison to some previous years. 

For example, average bottom temperatures on the continental shelf were 1.6° C 

higher in 1979 (5.1° C) than in 1975 (3.5° C).

Species Taken

All species of fish taken during the survey are listed in Table 7. A 

total of 118 species in 30 families were identified in catches.

OVERALL ABUNDANCE AND DISTRIBUTION OF MAJOR FISH GROUPS

Estimates of abundance by weight (biomass) in the survey area of all 

fish and invertebrates taken during the survey are given in Table 8. Fish 

accounted for 8.4 million metric tons (t) or 70% of the total apparent biomass 

in the survey area and invertebrates 3.6 million t or 30%. The cods and 

flounders were the most abundant species groups making up 58% of the total 

weight of all fish and invertebrates.

The largest portion of the total sampled biomass (38.9% of the fish and 

36.8% of the invertebrates) were located in subarea 4.

RELATIVE IMPORTANCE OF INDIVIDUAL SPECIES OF FISH

Mean catch rates of the 20 most abundant species of fish are listed for 

the overall survey area in Table 9 and for individual survey subareas in 

Tables 10-15. The 20 most abundant fish accounted for 67% of the total catch

of all fish and invertebrates in the overall survey area and from 47% (in
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Table 7.—List of fish taxa, by family, encountered during the 1979 crab-
groundfish survey.iy

Taxon Common name

PETROMYZONTIDAE

Lampetra sp.
Lampetra tridentatajV

Lamprey unident. 
Pacific lamprey

SQUALIDAE

Squalus acanthias Spiny dogfish

RAJIDAE

Raja sp.
Raja abyssicola 
Raja binoculata 
Raja kincaidi 
Raja rhina 
Raja stellulata

Skate unident. 
Deepsea skate 
Big skate 
Sandpaper skated/ 
Longnose skate 
Starry skate

CLUPEIDAE

Clupea harengus pallasi Pacific herring

SALMONIDAE

Oncorhynchus keta 
Oncorhynchus tshawytscha

Chum salmon 
Chinook salmon

OSMERIDAE

Mallotus villosus 
Osmerus mordax dentex 
Thaleichthys pacificus

Capelin 
Rainbow smelt 
Eulachon

BATHYLAGIDAE

Bathylagus sp. 
Bathylagus stilbius

Deepsea smelt unident.U 
California smoothtongued./

CHAULIODONTIDAE

Chauliodus macouni Pacific viperfish

MYCTOPHIDAE

Myctophidae 
Lampanyctus sp. 
Diaphus theta

Lanternfish unident. 
Lanternfish
California headlightfish



15

Table 7.—Continued.

Taxon Common name

ONElRODIDAE

Oneirodidae Dreamer unident.

MORIDAE

Antimora microlepis Pacific flatnose

GADIDAE

Boreogadus saida 
Eleginus gracilis 
Gadus macrocephalus 
Theragra chalcogramma

Arctic cod 
Saffron cod 
Pacific cod 
PollockiL/

ZOARCIDAE

Zoarcidae 
Lycodapus sp. 
Bothrocara brunneum 
Lycodapus fierasfer 
Lycodes brevipes 
Lycodes raridens 
Lycodes diapterus 
Lycodes palearis 
Lycodes polaris

Eelpout unident. 
Eelpout unident.
Twoline eelpout 
Blackmouth eelpout 
Shortfin eelpout 
Sparse toothed lycod 
Black eelpout 
Wattled eelpout 
Canadian eelpout

MACROURIDAE

Albatrossia pectoralis 
Coryphaenoides cinereus

Grenadier
Grenadier

SCORPAENIDAE

Sebastes sp.
Seabastes alutus 
Sebastes borealis 
Sebastes ciliatus 
Sebastes polyspinis 
Sebastolobus alascanus 
Sebastolobus altivelis

Rockfish unident. 
Pacific ocean perch 
Shortraker rockfish 
Dusky rockfish 
Northern rockfish 
Shortspine thornyhead 
Longspine thornyhead

HEXAGRAMMIDAE

Hexagrammos sp.
Hexagrammos decagrammus 
Hexagrammos lagocephalus 
Hexagrammos stelleri 
Pleurogrammus monopterygius 
Zaniolepis frenata

Greenling unident.
Kelp greenling 
Rock greenling 
Whitespotted greenling 
Atka mackerel 
Shortspine combfish



16

Table 7.—Continued.

Taxon Common name

ANOPLOPOMATIDAE

Anoplopoma fimbria Sablefish

COTTIDAE

Cottidae Sculpin unident. 
Artediellus sp. Sculpin unident. 
Artediellus pacificus Hookhorned sculpin 
Artediellus uncinatus Arctic hookear sculpin 
Blepsias bilobus Crested sculpin 
Dasycottus setiger 
Enophrys dicerausj^/

Spinyhead sculpin 
Antlered sculpin^./ 

Gymnocanthus sp.
Gymnocanthus galeatus 

Sculpin unident. 
Armorhead sculpin 

Gymnocanthus pistilliger Threaded sculpin 
Hemilepidotus sp. Irish lord unident.
Hemilepidotus hemilepidotus Red Irish lord 
Hemilepidotus jordani Yellow Irish lord 
Hemilepidotus spinosus Brown Irish lord 
Icelinus borealis Northern sculpin 
Icelus canaliculatus Sculpin
Icelus spiniger Thorny sculpin 
Icelus uncinalis Sculpin
Malacocottus kincaidi Blackfin sculpin 
Melletes papilio Butterfly sculpin 
Myoxocephalus sp. Sculpin unident. 
Myoxocephalus axillaris Sculpin 
Myoxocephalus jaok Plain sculpin 
Myoxocephalus mednius Sculpin 
Myoxocephalus polyacanthocephalus Great sculpin 
Myoxocephalus quadricornis Fourhorn sculpin 
Myoxocephalus scorpius Shorthorn sculpin 
Nautichthys pribilovius Eyeshade sculpin 
Triglops sp. Sculpin unident. 
Triglops mace1lus Roughspine sculpin 
Triglops metopias Sculpin
Triglops pingeli Ribbed sculpin 
Triglops scepticus 
Hemitripterus bolinij/

Spectacled triglops 
Bigmouth sculpin

AGONIDAE

Agonidae Poacher unident. 
Aspidophoroides bartoni 
Aspidophoroides olriki 

Aleutian alligatorfish 
Arctic alligatorfish^./ 

Bathyagonus nigripinnis Blackfin poacher 
Occella dodecaedron Bering poacher
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Table 7.—Continued.

Taxon Common name

Occella verrucosa 
Pallasina barbata 
Agonus acipenserinusj/
Sarritor frenatus 
Sarritor leptorhynchus

AGONIDAE (Cont'd)
Warty poacher 
Tubenose poacher 
Sturgeon poacher 
Sawback poacher 
Longnose poacher

CYCLOPTERIDAE

Cyclopteridae 
Aptocyclus ventricosus 
Careproctus gilberti 
Careproctus melanurus 
Careproctus ovigerum 
Careproctus rastrinus 
Eumicrotremus orbis 
Liparis sp.
Liparis cyclostigma 
Liparis dennyi 
Liparis megacephalus 
Crystallichthys cyclospilus.j/

Snailfish unident.
Smooth lumpsucker 
Smalldisk snailfish 
Blacktail snailfish 
Abyssal snailfish 
Pink snailfish 
Pacific spiny lumpsucker 
Snailfish unident. 
Polka-dot snailfish 
Marbled snailfish 
Snailfish
Blotched snailfish^./

TRICHODONTIDAE

Trichodon trichodon Pacific sandfish

BATHYMASTERIDAE

Bathymaster signatus Searcher

ANARHICHADIDAE

Anarhichas orientalis Bering wolffish

STICHAEIDAE

Stichaeidae
Eumesogrammus praecisus 
Lumpenus macula tusjV 
Lumpenella longirostris 
Lumpenus mackayi 
Lumpenus sagitta

Prickleback unident. 
Fourline snakeblenny 
Daubed shanny 
Longsnout prickleback 
Prickleback 
Snake prickleback

PHOLIDAE

Pholidae Gunnel unident.

ZAPRORIDAE

Zaprora silenus Prowfish



Table 7.—Continued

Taxon Common name

ICOSTEIDAE

Icosteus aenigmaticus Ragfish

AMMODYTIDAE

Ammodytes hexapterus Pacific sand lance

PLEURONECTIDAE

Atheresthes evermanni Kamchatka flounder
Atheresthes stomias Arrowtooth flounder
Glyptocephalus zachirus Rex sole
Hippoglossoides elassodon
Hippoglossoides robustus

Flathead sole
Bering flounder

Hippoglossus stenolepis Pacific halibut
Isopsetta isolepis Butter sole
Lepidopsetta bilineata Rock sole
Limanda aspera Yellowfin sole
Limanda proboscidea Longhead dab
Microstomus pacificus Dover sole
Platichthys stellatus Starry flounder
Pleuronectes guadrituberculatus Alaska plaice
Psettichthys melanostictus
Reinhardtius hippoglossoides

Sand sole
Greenland turbot2/

1/ Nomenclature from Quast and Hall (1972), unless otherwise noted. 
2/ Robins (1980).
3/ Market name.
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Table 9.—Rank order of abundance of the 20 most abundant species of fish
taken during the 1979 demersal trawl survey, all subareas combined.

Rank Species
CPUE
(kgAm)i/

Proportion of 
total CPUEi/

Cumulative
proportion!/

1

2

Walleye pollock

Yellowfin sole

57.52

36.31

0.260

0.164

0.260

0.424

3 Pacific cod 14.88 0.067 0.491

4

5

6

Eelpout unidentified

Alaska plaice

Greenland turbot

6.48

5.77

4.68

0.029

0.026

0.021

0.520

0.546

0.567

7 Rock sole 3.45 0.016 0.583

8

9

Shortfin eelpout

Flathead sole

2.87

2.44

0.013

0.011

0.596

0.607

10

11

12

13

Wattled eelpout

Butterfly sculpin

Plain sculpin

Skate unidentified

2.33

2.09

1.56

1.29

0.011

0.009

0.007

0.006

0.618

0.627

0.634

0.640

14 Pacific halibut 1.22 0.006 0.646

15 Saffron cod 1.20 0.005 0.651

16 Arrowtooth flounder 1.02 0.005 0.656

17

18

19

Myoxocephalus sp. (sculpin)

Great sculpin

Sablefish

0.95

0.88

0.84

0.004

0.004

0.004

0.660

0.664

0.668

20 Yellow Irish lord 0.82 0.004 0.672

1/ Total effort = 1527.3 km
2/ Proportion of total catch per unit effort (CPUE), all fish and invertebrates

combined.
Total CPUE = 221.31 kg Am

3/ Rounding accounts for minor discrepancies between sum of proportions 
for individual species and cumulative proportions.



Table 10.—Rank order of abundance of the 20 most abundant species of fish 
taken during the 1979 demersal trawl survey, subarea 1.

Rank Species
CPUE
(kg/km)V

Proportion of 
total CPUE!/

Cumulative
proportion!/

1 Yellowfin sole 92. 70 0. 319 0.319

2 Walleye pollock 56.65 0.195 0.514

3 Pacific cod 28.33 0.097 0.611

4 Rock sole 15.95 0.055 0.666

5 Pacific halibut 4.69 0.016 0.682

6 Alaska plaice 3.69 0.013 0.695

7 Longhead dab 3.39 0.012 0.707

8 Plain sculpin 2.42 0.008 0.715

9 Flathead sole 2.30 0.008 0.723

10 Sturgeon poacher 1.02 0.003 0.726

11 Pacific herring 0.71 0.002 0.728

12

13

Starry flounder

Whitespotted greenling

0.65

0.48

0.002

0.002

0.730

0.732

14 Arrowtooth flounder 0.45 0.002 0.734

15 Pacific sandfish 0.33 0.001 0.735

16

17

18

Threaded sculpin

Great sculpin

Wattled eelpout

0. 32

0.26

0. 23

0.001

0.001

0.001

0.736

0.737

0.738

19 Greenland turbot 0.23 0.001 0.739

20 Myoxocephalus sp. (sculpin) 0.19 0.001 0.740

1/
2J
 Total effort = 316.9 km
 Proportion of total catch per unit effort (CPUE), all fish and

invertebrates combined.

2J
Total CPUE = 290.74 kg/km

 Rounding accounts for minor discrepancies between sum of proportions 
for individual species and cumulative proportions.
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Table 11.—Rank order of abundance of the 20 most abundant species of fish
taken during the 1979 dermersal trawl survey, subarea 2.

Rank

1

2

Species

Walleye pollock

Pacific cod

CPUE
(kg/km)2/

101.65

27.56

Proportion of 
total CPUE?/

0.405

0.110

Cumulative
proportion2/

0.405

0.515

3 Yellowfin sole 11.47 0.046 0.561

4 Flathead sole 9.92 0.039 0.600

5

6

Eelpout unidentified

Sablefish

8.59

8.37

0.034

0.033

0.634

0.667

7 Arrowtooth flounder 7.12 0.028 0.695

8 Skate unidentified 5.66 0.023 0.718

9 Rock sole 3.76 0.015 0.733

10 Yellow Irish lord 3.75 0.015 0. 748

11

12

Shortfin eelpout

Pacific halibut

3.42

3.22

0.014

0.013

0.762

0.775

13 Greenland turbot 1.20 0.005 0.780

14

15

Pacific ocean perch

Searcher

1.06

1.01

0.004

0.004

0.784

0.788

16

17

18

Alaska plaice

Bigmouth sculpin

Eulachon

0.98

0.85

0.76

0.004

0.003

0.003

0.792

0.795

0.798

19

20

Longhead dab 0.67

Myoxocephalus sp. (sculpin) 0.67

0.003

0.003

0.801

0.804

1/ Total effort = 221.9 km 
2/ Proportion of total catch per unit effort (CPUE), all fish and invertebrates

combined.
Total CPUE = 251.10 kg/km

2 Rounding accounts for minor discrepancies between sum of proportions /
for individual species and cumulative proportions.
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Table 14.—Rank order of abundance of the 20 most abundant species of fish taken
during the 1979 demersal trawl survey, subarea 5.

Rank Species
CPUE
(kg/km )2/

Proportion of 
total CPUE2/

Cumulative
proportion2/

1 Eelpout unidentified 20.45 0.164 0.164

2 Walleye pollock 8.75 0.070 0.234

3 Butterfly sculpin 7.20 0.058 0.292

4 Greenland turbot 5.48 0.044 0.336

5 Flathead sole 1.94 0.016 0.352

6 Saffron cod 1.91 0.015 0.367

7 Yellowfin sole 1.82 0.015 0.382

8 Alaska plaice 1.78 0.014 0.396

9 Snailfish unidentified 1.63 0.013 0.409

10 Sparse toothed lycod 1.53 0.012 0.421

11 Wattled eelpout 1.25 0.010 0.431

12 Shorthorn sculpin 0.96 0.008 0.439

13 Pacific cod 0.81 0.006 0.445

14 Plain sculpin 0.60 0.005 0.450

15 Pacific herring 0.58 0.005 0.455

16 Gymnocanthus sp. (sculpin) 0.58 0.005 0.460

17 Great sculpin 0.37 0.003 0.463

18 Pink snailfish 0. 22 0.002 0.465

19 Marbled snailfish 0. 21 0.002 0.467

20 Liparis sp. (snailfish) 0. 21 0.002 0.469

1/ Total effort = 100.4 km
2/ Proportion of total catch per unit effort (CPUE), all fish and invertebrates

combined.
Total CPUE = 124.61 kgAm

2/ Rounding accounts for minor discrepancies between sum of proportions 
for individual species and cumulative proportions.
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subarea 5) to 96% (in slope subareas) of the total catch in individual 

subareas. Pollock, yellowfin sole, and Pacific cod were the highest ranking 

species by weight in the overall survey area; one of these species ranked 

highest in all individual subareas with the exception of subarea 5 where 

unidentified eelpout was the most abundant species, followed by pollock.

ABUNDANCE, DISTRIBUTION, AND SIZE AND AGE 
COMPOSITION OF PRINCIPAL SPECIES OF FISH

In the following tables and figures, findings from the 1979 summer survey 

are shown 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, geographical distribution, and 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. Included in 

the appendices, in addition to the basic station and catch data (Appendix A), 

are the following:

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
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Figure 5.—Size composition of walleye pollock (sexes combined) taken 
during the 1979 survey by subarea and for subareas combined
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Figure 6.—Length and age composition of walleye pollock (sexes 
combined) from the overall survey area in 1979.
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Figure 8.—Size composition of Pacific cod (sexes combined) taken during 
the 1979 survey by subarea and for subareas combined.
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Figure 9.—Length and age composition of Pacific cod (sexes combined) 
from the overall survey area in 1979.
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Figure 11. Size composition of sablefish (sexes combined) taken during the 1979 
survey by subarea and for subareas combined.
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Figure 13.—Size composition of Pacific ocean perch (sexes combined) 
taken during the 1979 survey by subarea and for subareas 
combined.
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Figure 15.—Size composition of yellowfin sole (sexes combined) taken
during the 1979 survey by subarea and for subareas combined
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Figure 18.—Size composition of rock sole (sexes combined) taken during 
the 1979 survey by subarea and for subareas combined.
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combined) from the overall survey area in 1979.
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Figure 21.—Size composition of flathead sole (sexes combined) taken 
during the 1979 survey by subarea and for subareas combined.



57
E

CI
ALP 

KA
AS

AL

z z z z z z
o o o o o oCVJ O 00 CD
CD CD CD If) LD LD

OO
CD

s
o
If)
CD

§oO

5
ldr**

o
oo Fi

gu
re
 2

2.
—D

is
tr
ib
ut
io
n 

an
d 
re
la
ti
ve
 a

bu
nd

an
ce

 o
f 

Al
as
ka
 p
la
ic
e 

du
ri
ng
 t

he
 1

97
9 

su
rv
ey
.



58
A

LA
SK

A 
PL

A
IC

E

E03
X!

I—I
h

<D

CN

§
3
G
T303
g
O
(1)

<D
CO
-P
•H
g

-P
V
to

(0
c

X!

E
(1)
03
G

CO
•H
N<D

o
4-1
03
CO

03

OirH
03

•H
Ud)

X>
>i

CO
3

JO
03
P
<U03
03G
TJ
4-10
P

CO
3
h<T3
p
d>
<T3
CO

OO
•Hc
0)X!

 
 

<T>
CO

in
3
p
>
d)

•

 

«H
03
3 o CO 00 rH CO
T5 X! • • • • • • 0
•H ■p E 00 CN CN CO cr> CN r** CN
> t7> O CN co CO CO CO CO CO co

•H C ^
TJ o
G rH

•H

P
d)
C4

d) ■p
N £ ~ C^ CN VO in o (N•H O' tr CO r^ CO CN CD CO r*-CO **H X CO in CO

<V — • • • • • • •
G 5 o o O o o o o
03

£
G
O

•H rH 
-P 
P ■P fTj (« VO CO rH CN 1—1 r- o

0 E rH <d CD CN r- o o rHa -P -H 3 o CO o o o o o oo -p a • 0 • • • • • • 0
IP to 0 o o o o o o o o o
0 0) a V

X3 o
0) -P •H ■—'
■P G •pin 00 CT> 00 rH CO O o
it! d) <e o • • 0 • • •
E P rH rH CN O 00 C" o rr VO o o

•H 03 3 X VD CN o m
-P 04 a — CO CN vOtfl 04 o
H 03 a

co XS
•H rH m
-P (Tj -P CO U -P (0 to CD CO CN CN »H VOO O (0 r- CD CN 00 o o rHa +j E o CO o o o o o o
o o • 0 • • 0 • • • •
P ip W -rl o o o o o o o o oft O HI i

xl
d) -p
-p c m 00 CN in O CN CN rH
(t) a) m 1—1 VO 00 in VO CD O
E p £ CO CO 00 CN CN CN CTi CN•H it! g •P
-P a 0 rH CO in CN r-
(0 a •H CN in CD CN ow it! XI rH CO

■Hi e CO r- 00 C^ VO in COc o r- VO o CO (D o oIt! 0 • • • • 0 0
a) a cn rH o CO o o o o o
s U A! CN rH

0! 9?
a a 1 T3
0 0 X d)

rH rH 3 G4H p 4-1 d) in W in in •HrH Z W tt) rH JS C/3 04 a3 d) in ^JI ^1 rH -P Q) CO CO CN 0 CN CO rH d) g
x: 3 x rH rH p 0m o in CO < <T3 o

CP
UE

 =
 c

at
ch
 p
er
 u

ni
t 

ef
fo
rt

95
% 
co
nf
id
en
ce
 i

nt
er
va
l 

= 
22
2,
05
3 

- 
39
2,
48
8



59
ALASKA PLAICE

SLOPE SUBAREAS OUTER SHELF SUBAREAS INNER SHELF SUBAREAS

3 SLOPE 3N 5

2 SLOPE 3S 4N

2 4S

ALL SUBAREAS COMBINED

0 10 20304050G0 70 B090LENGTH CCM) 0 10 503040 50 60 70 80 90LENGTH (CM)

Figure 23.—Size composition of Alaska plaice (sexes combined) taken
during the 1979 survey by subarea and for subareas combined.
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Figure 25.—Size composition of Greenland turbot (sexes combined) taken 
during the 1979 survey by subarea and for subareas combined.
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Figure 27.—Size composition of arrowtooth flounder (sexes combined) taken 
during the 1979 survey by subarea and for subareas combined.
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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 1979 demersal trawl survey ranked in order of relative 
abundance (kg/km).
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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 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
2
3N
3S
4N
4S
5
2 slope
3 slope

1
2
3
7
4
6, 11
5, 10
8
9
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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 1979 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", "above maximum 
key length" and "between key lengths" 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

Standard
Age
class Number

Propor­
tion

Cumulative
number

Cumulative
proportion

Mean
length

dev. of 
length

0 - - - - - -

1 190,611,205 0.12316 190,611,205 0.12316 227.57 32.92

2 1 ,114,571,007 0.72016 1,305,182,212 0.84332 339.18 36.45

3 192,267,213 0.12423 1,497,449,425 0.96755 417.65 34.50

4 12,923,056 0.00835 1,510,372,481 0.97590 499.45 25.05

5 18,417,289 0.01190 1,528,789,770 0.98780 580.49 34.96

6 2,553,658 0.00165 1,531,343,428 0.98945 614.46 9.88

7 11,592,058 0.00749 1,542,935,486 0.99694 658.37 21.53

8 2,708,425 0.00175 1,545,643,911 0.99869 724.14 10.00

9 371,441 0.00024 1,546,015,352 0.99893 751.20 37.40

_>10 1,656,008 0.00107 1,547,671,360 1.00000 830.25 33.00

Total 1,547,671,360 1.00000 1,547,671,360 1.00000 343.54
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