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ABSTRACT

This data report is one of a planned series to describe results of
resource assessnent surveys for groundfish in the eastern Bering Sea. The
report describes nethods used and summarizes results of the 1980 survey, in
the formof a series of tables and figures and in data appendices. Summari zed
inthe results section are a |list of species taken during the survey, abundance
estimates of major taxonomic groups of fish, and rankings of individua
species of groundfish in terns of relative abundance, For principal species
of groundfish, geographic distributions and size and age conposition are
illustrated and abundance estinates given. The appendices contain detailed
station and catch data and conputer |istings of abundance estimates and
bi ol ogi cal characteristics of the sanpled popul ations of principal species of

groundfish
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[ NTRODUCTI ON

The Resource Assessnent and Conservation Engineering (RACE) Division
of the Northwest and Al aska Fisheries Center (NWAFC) has conducted annua
resource assessnent surveys for crab and groundfish in the eastern Bering Sea
since 1971. Earlier investigations (1971-74) were linmted to the southeast
Bering Sea, and it was not until 1975 that a major portion of the eastern
Bering Sea continental shelf was sanpled in a conprehensive multivesse
survey. The 1975 survey served as a baseline trawl survey (Pereyra et al
1976) and has remmined a standard in design and conparison for subsequent
Bering Sea surveys.

A larger nore intensive investigation than the 1975 baseline study was
conducted in the eastern Bering Sea in 1979. The 1979 survey was conducted
with the cooperation of the Far Seas Fisheries Research Laboratory of the
Fi sheries Agency of Japan, Shimzu, and was the first in a series of mgjor
conpr ehensi ve surveys planned by RACE on a triennial basis. Surveys of
| esser intensity are planned for intervening years; the 1980 survey constituted
one of these smaller scale efforts.

From May-July 1980, two vessels were used to assess, wth denersa
traws, the relative abundance and bi ol ogi cal condition of denersal fish and
invertebrates on the eastern Bering Sea continental shelf. This report
presents abundance and biol ogical information on major groundfish obtained
from the survey. It consists of three main sections which describe (1) the
met hods used during the survey, (2) the abundance and distribution of mgjor
groups of groundfish and invertebrates, and (3) the abundance, distribution and
bi ol ogi cal characteristics of principal individual species of groundfish.

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

listings of the analyses of survey data



Results for principal species of invertebrates are presented in reports

i ssued by the Kodiak, Alaska, facility of the NWAFC.

SURVEY METHCDS

Survey Area
The 1980 survey area and station pattern are illustrated in Figure 1.
Sanpling was restricted to continental shelf waters (<200 min depth). The

survey area and its subdivisions generally follow those established for the
1975 Bering Sea survey (Pereyra et al. 1976), although in 1980, an additional
subarea (5) was delineated to incorporate sanmpling around St. Matthew Island.
Geogr aphi cal sizes of subareas and sanpling effort by subarea are given
in Table 1. Sanpling effort was relatively uniformacross all subareas (one
station per grid) except in subarea 3 South (3S) around the Pribilof Islands,
where sanpling was intensified to provide increased coverage of the blue king
crab stock of those waters. To avoid bias of abundance estimates fromthe
nonuni form sanpling density in that area, subarea 3S was divided into two

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

Vessel s and Fishing Gear

The NOAA ship Oregon and the chartered vessel Ccean Harvester participated

in the survey; vessel characteristics are given in Table 2. Both vessels
fished the 400-nesh eastern traw; gear dinmensions are listed in Table 3.
The 400-nmesh eastern trawl has a mean vertical opening of 1.5 neters (5 ft)
and a path width of 12.2 m (40 ft) while fishing.

Rel ative fishing powers of the two vessels were examned in a conparative

trawing experinment with vessels fishing alternate rows of stations in part
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Figure 1. --Sanpling stations and survey subareas used in the analysis of the
1980 survey data. Subarea 3S was divided into two strata (shown
by dashed Iines) because of differences in sanpling densities;
data fromthese strata were anal yzed independently and then
conmbined for the total subarea. The conparative fishing area for
the two vessels is outlined in subareas 1, 2, and 4S



Table 1.--Size of subareas used during the 1980 denersal traw survey and planned
and actual sanpling densities by subarea (Fig. 1).

Proportion of Planned sampling Actual sampling
Subarea Area total area density density
km< ‘ No. stns. km<4/sta. No. stns. kmé/sta.
1 83,366 0,178 59 1,413 58 1,437
2 60,964 0.130 44 1,386 41 1,487
3N 55,631 0+119 35 1,589 32 1,738
383/ 78,739 0.168 54 1,458 64 " 1,230
4N 91,913 - 0,197 55 1,671 67 1,372
4s ‘- 81,540 0.174 45 1,812 57 1,431
5 - © 15,371 0.033 11 1,397 10 1,537
Total
survey T
area 467,524 1.000 ] 303 1,543 329 1,421

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



Table 2.--Vessels participating in the 1980 denersal traw survey.

Overall Gross ' - Survey period
Vessel length (m) tonnage Horsepower Start Finish
Oregon 30.4 219 600 5 May - 15 July
Ocean Harvester 32.9 199 1,125 9 May 26 July

Table 3.--Denersal

trawm s used during the 1980 survey.

Mesh sizes Accessory gear
Headrope Footrope Wing and Inter- Cod end Door width & Dandyline
Trawl length length - body mediate Codend  liner length" length
(m) (m) (mm) (mm) (mm) (mm) (m) (m)
400-mesh
eastern 21.6 28.7 lo2 89 89 32 1.5 x 2.1 45,5




of the survey area (Fig. 1). Seventy hauls (35 haul s/vessel) were used to
compare relative fishing powers

A method described by Ceisser and Eddy (1979) has been used to decide
whet her the catch per unit effort (CPUE) of a given species in a commopn area
fished by two vessels came from the same or different populations. Vessels
were consi dered to have equal fishing powers for a particular species if
that species was determined to be from the same popul ation. If the CPUE
val ues for that species were determned to come fromdistinct popul ations,
the estimates fromthe nore efficient vessel were considered to be the nost
representative of actual population abundance. Catch rates of the |east
efficient vessel were then adjusted to the nost efficient vessel by applying
the ratio of the mean catch rates (less efficient vessel/nore efficient
vessel) derived from the conparative fishing experinent

Table 4 lists nmean CPUE val ues for mmjor fish species and species groups
for each vessel from the conparative fishing area. Ceisser and Eddy (1979)
procedures indicate that the vessels sanpled distinct popul ations of
yellowfin sole, A aska plaice, Geenland turbot, and eel pouts. The Oregon
was nore efficient in catching those species; therefore, fishing power

adj ustnents to the catches of the Ocean Harvester were indicated.

Bi onass estinmates adjusted for differences in fishing powers for eel pouts
and the three species of flatfish are shown in Table 5. Also shown are
unadj ust ed bionass estimates fromthe 1980 survey data and estimates froma
conparable area sanpled in 1979. These data illustrate that the application
of the 1980 fishing power coefficients increased biomass estinates for
these taxa approximately two to three tinmes the estinates from unadjusted

1980 data. I ncreases in abundance of this nagnitude are unreasonabl e and



Table 4 .--Conparison of relative fishing powers of the chartered vessel
Har vest er

Ccean

and the NOAA ship Oregon in the conparative tow area.

Mean catch rates

(kg/ha) Ratio of catch rates
Ocean Ocean
Species Harvester Oregon Harvester/Oregon

Walleye pollock 9.04 8.61 1.11
Pacific cod 9.02 11.00 0.84
Sablefish 0.62 0.11 0.61
Pacific ocean perch - - -
Pacific herring 0.24 0.03 7.48
Yellowfin sole 47.13 84.71 0.562/
Rock sole 3.92 5.74 0.70
Flathead sole 2.04 2,93 0.76
Alaska plaice 6.47 15.19 0.41%/
Greenland turbot 0.12 0.29 0,452/
Arrowtooth flounder 0.82 0.62 1.49
Pacific halibut 1.17 1.26 0.96
Other flounders 1.71 1.93 0.82
Smelts 0.19 0.31 0.59
Sculpins 0.62 1.02 0.56
Snailfishes 0.01 0.04 0.25
Poachers 0.11 0.15 0.67
Eelpouts 0.90 2.87 0.32P
Skates 1.80 3.46 0.52
Other fish <0.01 <0.01 0.54

a/ 35 stations were traw ed by each vessel

between 162°W and 167°W (Fig. 1).

in the conparative fishing area

b/ Geisser and Eddy (1979) procedure indicates that the two vessels sanpled

di stinct

popul ati ons.



Table 5.--Conparisons of mean bionass estimates for yellowfin sole, Al aska plaice,
Geenland turbot, and eelpouts for subareas 1-4, derived from 1980
survey data (adjusted and unadjusted for differences in fishing powers
bet ween survey vessels) and from 1979 survey data.

Mean biomass estimates
metric tons (t)

1980
Species 1979 Unadjusted Adjusted
Yellowfin sole 1,907,685 1,911,200 | 2,994,233
.Alaska plaice 283,000 343,600 693,430
Greenland turbot 143,300 168,600 364,607

Eelpouts 360,800 345,700 921,532




biologically untenable, especially for long-lived species such as the flatfish.
Fi shing powers fromthe 1980 conparative fishing experiments were therefore
consi dered unreliable and were not used in the anal yses of the survey data.
Reasons for the poor results are unknown, although an inportant
contributing factor may have invol ved vessel logistics. The vessels fished
the conparative area approximately 10 days apart which may have been
sufficient time to allow shifts in populations and, consequently, sanpling

of different concentrations by the two vessels.

Data Col | ection and Sanpling Methods

Sanpling procedures used during the 1980 survey are described in
detail by Wakabayashi et al. (1983). Tow duration was 30 nmin at each
station. Catches weighing |ess than approximtely 2,500 |b (1,150 kg)
were processed conpletely, while those larger than 2,500 I b were subsanpl ed
according to nethods described by Hughes (1976). Total catches or the
subsanpl ed portion were sorted and identified to species, and the catches of
each species weighed and counted. Wights and nunbers of individuals
from a subsanpled catch were expanded to the total catch.

Bi ol ogi cal infornmation was obtained fromcomercially inportant species:
| ength measurenments® were taken from random sanples of fish and stratified
sanpl es of age structures collected. Scales were taken from Pacific cod and
otoliths from all other species; all age structures were stratified by sex
and size-class. Table 6 lists the nunbers of fish neasured and age structures

collected during the survey.

1/ Lengths were neasured fromthe anterior tip of the head to the end of the
m d- caudal rays; and depending on the shape of the tail, this represented
nmeasurements of total length or fork length. The measurenents represented
total lengths for rattails, yellowfin sole, rock sole, flathead sole, Al aska
plaice, |onghead dab, starry flounder, and rex sole for fork lengths for
ot her species.



Table 6.--Nunbers of fish neasured and age structures collected during the

1980 denersal

10

trawm survey in the eastern Bering Sea.

Number Number of age

Species measured structures collected
Yellowfin sole 36,641 836
Walleye pollock 33,318 1,859
Pacific cod 12,266 1,233
Flathead sole 9,142 450
Rock sole 7,500 376
Alaska plaice 5,756 -
Greenland turbot 5,314 393
Arrowtooth flounder 2,464 459
Pacific ﬁalibut 996 -
Longhead dab 956 -
Saf fron cod 590 -
Sablefish 204 -
Arctic cod 3

Total 115,150 5,606
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Data Anal ysis

A detailed description of the nethods of analysis of the demersal traw
data are given by Wakabayashi et al. (1983). In general terms, catches at
each station were standardized to basic sanmpling unit (Kkilogranfhectare (kg/ha)
trawm ed). Mean CPUE val ues by species and strata were then conputed from
the standardi zed catch rates and summed over strata after being weighted by
the size of each strata to obtain nean catch rates for the overall survey
area. Standing stock (biomass) estimtes were derived using the "area
swept" method of Alverson and Pereyra (1969)

In estinating the length conposition of the sanpled popul ations, the
number of individuals within sex and size-classes for each station were derived
by expandi ng the | ength-frequency subsanple to the total catch per standard
sanpling unit. The individual station data were then expanded to the total
strata and summed over strata to obtain estimates for the total survey
area. Age conposition was estimated by proportioning the conmputed popul ation
distribution to ages using age-length keys that were stratified by sex and
size categories.

Subsequent to the 1979 survey, it was discovered that aging nethods for
Pacific cod based on counting annuli from scal es were unreliable (Bakkala 1981).
Better results were produced by a conputer program (MacDonal d and Pitcher
1979) which uses an iterative procedure to fit normal curves to the nodes
in a length-frequency distribution. Prior estimtes of |ength-at-age (such
as froma von Bertalanffy curve) are used as starting points for the program
This program was, therefore, used for estimting the age conposition for cod

rather than the age readings from scal es
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RESULTS

Haul and Catch Data
Appendi x A lists station and catch data for the NOAA ship Oregon and

the chartered vessel QCcean Harvester. Station data include haul nunber,

date, location, towdepth, tow duration, and distance fished. Catch data
list the weights in kilograns of fish and invertebrates taken at each

station.

Envi ronnmental Conditions
Surface and bottom water tenperature contours are shown in Figures 2 and
3. Bottom tenperatures ranged from -0.9°C to 10.8°C and surface tenperatures
from0.3°C to 11.2°C. Figure 4 conpares annual nean bottomtenperatures in
the southeastern Bering Sea from 1963 to 1983. These data illustrate the annual
variability of summer tenperature conditions that are characteristic of near
bottom waters on the eastern Bering Sea shift and denonstrate that the summer

of 1980 was relatively warm

Speci es Taken

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

famlies were represented, from which 93 fish were identified to species.
Overal | Abundance of Mjor Fish and Invertebrate G oups
and Distribution of Fish Goups

Tabl e 8 summari zes estimated abundances of mmjor fish and invertebrate groups
in the survey area; Figures 5-11 illustrate the distribution of total fish and
maj or fish groups (cods, flounders, scul pins, eelpouts, poachers, and skates)

during May-July 1980. A biomass of 8.72 million netric tons (t) was estinated
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Figure 2.--Distribution of surface water tenperatures observed- during the 1980 survey.
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Figure 3.--Distribution of bottom water tenperatures observed during the 1980 survey.
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Figure 4.--Mean bottom tenperatures in the southeastern Bering Sea (1973-83)

based on data from Japanese traw fisheries (Coachman and Char nel
1979) and from U. S. research vessel data (data on file at Northwest
and Al aska Fisheries Center, Seattle, WA 98112).
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Table 7.--List of fish species taken during the 1980 demersal traw

survey.

Family and

Speciesif ‘ ' Common name &/
Squalidae

Squalus acanthias Spiny dogfish
Rajidae

Raja sp. Skate unidentified

Raja aleutica ‘ " Aleutian skate

Raja binoculata Big skate

Raja parmifera ‘ Alaska skate

Raja stellulata o Starry skate
Clupeidae )

Clupea harengus pallasi Pacific herring
Osmeridae

Osmeridae sp. Smelt unidentified

Osmerus mordax Rainbow smelt

Mallotus villosus © . Capelin

Thaleichthys pacificus Eulachon
Gadidae

Boreogadus saida Arctic cod

Eleginus gracilis Saffron cod

Gadus macrocephalus , Pacific cod

Theragra chalcogramma Walleye pollock
Zoarcidae

Zoarcidae sp. Eelpout unidentified

Lycodes brevipes ‘ Shortfin eelpout

Lycodes concolor?/ Eelpout unidentified

Lycodes palearis Wattled eelpout

Lycodes raridens/ ‘ Sparse toothed lycod

Lycodes turneri Polar eelpout
Scorpaenidae

Sebastes aleutianus Rougheye rockfish

Sebastes alutus ‘ Pacific ocean perch

Sebastes borealis , Shortraker rockfish

Sebastes crameri - Darkblotched rockfish

Sebastes polyspinis Northern rockfish




Table 7.--Continued.
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Family and
species

Common name

Hexagrammidae
Hexagrammos Sp.
Hexagrammos decagrammus’
Hexagrammos lagocephalus
Hexagrammos stelleri

Pleurogrammus monopterygius

Anoplopomatidae
Anoplopoma fimbria

Cottidae
Cottidae sp.
Artediellus sp.
Artediellus uncinatus
Blepsias bilobus
Dasycottus setiger
Enophrys sp.
Gymnocanthus sp.
Gymnocanthus galeatus
Gymnocanthus pistilligerk/
Gymnocanthus tricuspis

Hemilepidotus

Sp.

Hemilepidotus

hemi lepidotus

Hemilepidotus

jordani

Hemilepidotus

spinosus

Hemilepidotus

zapus

Hemitripterus

bolini

Icelus sp.

Icelus spatula

Icelus spinig

er

Leptocottus armatus

Malacocottus

kincaidi

Melletes papi

lio

Microcottus s

ellaris

Myoxocephalus

Sp.

Myoxocephalus

jaok

Myoxocephalus

polyacanthocephalus

Myoxocephalus

scorpius

Myoxocephalus

verrucosusé/

Radulinus asprellus

Triglops sp.
Triglops forf

icata

Triglops ping

eli

Greenling unident.
Kelp greenling

Rock greenling
Whitespotted greenling
Atka mackerel

Sablefish

Sculpin unidentified
Sculpin unidentified
Arctic hookear sculpin
Crested sculpin
Spinyhead sculpin
Sculpin unidentified
Sculpin unidentified
Armorhead sculpin
Threaded sculpin
Arctic staghorn sculpin
Irish lord unidentified
Red Irish lord

Yellow Irish lord
Brown Irish lord
Longfin Irish lord
Bigmouth sculpin
Sculpin unidentified
Spatulate sculpin
Thorny sculpin

Pacific staghorn sculpin
Blackfin sculpin
Butterfly sculpin
Brightbelly sculpin
Sculpin unidentified
Plain sculpin

Great sculpin
Shorthorn sculpin
Warty sculpin

Slim sculpin

Sculpin unidentified
Scissortail sculpin
Ribbed sculpin



Table 7 .--Continued.
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Family and
species

Common name

Agonidae
Agonidae sp.
Agonus acipenserinus
Anoplagonus inermis
Aspidophoroides bartoni
Aspidophoroides olriki
Bathyagonus infraspinatus
Bathyagonus nigripinnis
Occella dodecaedron
Occella verrucosa
Pallasina barbata
Percis japonicusQ/
Sarritor frenatus
Sarritor leptorhynchus

Cyclopteridae
Cyclopteridae sp.
Aptocyclus ventricosus
Careproctus melanurus
Careproctus rastrinus2/
Eumicrotremus orbis
Liparis sp.

Liparis dennyi
Liparis pulchellus

Trichodontidae
Trichodon trichodon

Bathymasteridae’
Bathymaster signatus

Anarhichadidae
Anarhichas orientalis

Stichaeidae
Stichaeidae sp.
Chirolophis decoratus
Lumpenella longirostris
Lumpenus mackayi
Acantholumpenus maculatusk/
Lumpenus' sagitta

Poacher unidentified
Sturgeon poacher
Smooth alligatorfish
Aleutian alligatorfish
Arctic alligatorfish
Spinycheek starsnout
Blackfin poacher
Bering poacher

Warty poacher
Tubenose poacher
Poacher unidentified
Sawback poacher
Longnose poacher

Snailfish unidentified
Smooth lumpsucker
Blacktail snailfish
Snailfish unidentified
Pacific spiny lumpsucker
Snailfish unidentified
Marbled snailfish

Showy snailfish

Pacific sandfish

Searcher
Bering wolffish

Prickleback unidentified
Decorated warbonnet
Longsnout prickleback
Pighead prickleback
Daubed shanny

Snake prickleback
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Family and
Species

Common name

Zaproridae
Zaprora silenus

Ammodytidae

Ammodytes hexapterus

Pleuronectidae

Atheresthes stomias

Glyptocephalus zachirus

Hippoglossoides elassodon

Hippoglossus stenolepis

Isopsetta isolepis

Lepidopsetta bilineata

Limanda aspera

Limanda proboscidea

Lyopsetta exilis

Platichthys stellatus

Pleuronectes quadrituberculatus

Psettichthys melanostictus

Reinhardtius hippoglossoides

Prowfish

Pacific sand lance

Arrowtooth flounder
Rex sole

Flathead sole
Pacific halibut
Butter sole

Rock sole
Yellowfin sole
Longhead dab
Slender sole
Starry flounder
Alaska plaice

Sand sole
Greenland turbotS/

a/ Nonencl ature from Robins (1980),
b/ Nomencl ature from Quast

c/ Market nane.

unl ess ot herw se noted.
(1972).
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Table 8 .--Summary of apparent biomasses of major taxonomic groups from the 1980 summer survey.
Pro-
Estimated portion
biomass for of Estimated biomass by subarea (t)
total survey total
Taxa area (t) &/ biomass 1. 2 N 3s 4N 4s 5

Gadidae (cods) 2,419,193 0.277 443,829 265,663 434,900 601,646 408,011 253,867 11,279

Pleuronectidae 2,995,395 0.343 1,100,820 168,764 155,042 134,807 564,769 858,914 12,280
(flounders)

Cottidae (sculpins 281,052 0.032 22,630 37,217 9,242 43,707 97,693 28,321 42,242

Zoarcidae (eelpouts) 371,461 0.043 1,525 42,246 142,238 68,283 76,714 14,712 25,743

Agonidae (poachers) 17,340 0.002 4,050 318 87 1,007 9,176 2,697 4

Rajidae (skates) 114,858 0.013 2,074 44,832 11,896 42,849 3,854 9,316 37

Other fish 55,285 0.006 5,070 27,969 1,118 2,487 11,940 5,876 825

Total fish E 6,254,584 0,717 1,579,998 587,009 754,523 894,785 1,172,157 1,173,703 92,408

Porifera (sponges) 24,327 0.003 9,156 13,320 0 874 717 23 236

Coelenterata 12,024 .001 662 3,530 383 6,814 370 203 63
(coelenterates)

Mollusca 167,196 0.019 13,818 37,063 34,712 28,761 13,365 35,654 3,822
Gastropoda (snails) 148,734 0.017 13,694 28,894 31,403 22,807 13,259 35,190 3,487
Pelecypoda (bivalves) 762 <0.001 123 18 11 94 105 403 7
Cephalopoda 17,395 0.002 0 8,151 3,299 5,860 0 61 24

(squids & octopuses)
Other mollusks ' 304 <0.001 0 0 0 0 0 0 304

Crustacea 1,317,039 0.151 233,786 113,045 154,520 428,241 176, 229 147,402 63,815
Chionocetes sp. 808,006 0.093 49,353 96,555 - 140,518 263,521 130,599 78,775 48,687

(Tanner crab) ‘ :
paralithodus sp. 381,052 0,044 167,536 6,621 1,972 151,025 8,816 36,969 8,113
(king crab) ’ ;
Other crab 117,392 0,013 16,876 9,464 4,295 11,793 36,523 31,637 6,804
Total crab . - 1,306,451  0.150 233,765 112,640 146, 785 426,339 175,938 147,380 63,604
Total shrimp 10,490 0.001 18 405 7,735 1,902 291 22 117
Other crustaceans 98 <0.001 3 0 Q 0 0 0 94
Echinodermata 702,705 0,081 173,616 31,552 60,631 87, 445 152,224 193,632 3,606
Asteroidea (starfish) 607,114 0.070 141,368 3,167 47,877 72,670 150,613 189,934 1,485
oOphiuroidea 55,726 0.006 1,065 23,628 11,983 11,889 1,534 3,698 1,929
(brittlestars)

Echinoidea 30,913 0.004 25,658 1,965 162 2,868 77 0 182
(sea urchins, etc.)

Holothuroidea 8,952 0.001 5,524 2,791 609 18 0 0 9
(sea cucumbers)

Ascidiacea . ' 46,240 0.005 1,522 0 0 0 21,721 19,456 3,541

Other invertebrates 197,775 0.023 0 1,430 28 47,063 109,776 39,478 0

Total invertebrates 2,467,306 0,283 432,560‘ 199,940 250,274 599,198 474,403 435,848 75,082

Total catch . 8,721,890 2,012,558 786,949 1,004,797 1,493,983 1,646,560 1,609,551 167,490

Geogrgphical area 467,524 83, 366 60,964 55,631 78,739 91,913 81,540 15,37
(km*<)

4/Rounding accounts for minor discrepancies between sums of subareas and total survey area

subgroups and major groups.

and between sums of taxonomic
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Figure 5.-- Distribution and relative abundance of total fish during the 1980 survey.
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Figure 7.--Distribution and rel ative abundance of total flounders duri ng the 1980 survey.
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Figure 9.--Distribution and relative abundance of total eelpouts during the 1980 survey.
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Figure 10.-- Distribution and relative abundance of total poachers during the 1980 survey.
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for the total survey area; fish accounted for 72% (6.25 mllion t) of the total
bi omass and invertebrates 28% (2.47 nillion t).

Based on estinates from subareas 1-4 (commonly fished areas in 1979 and 1980),
overal | bionmass decreased from9.98 nmilliont in 1979 to 8.56 mllion t in 1980.
Total fish declined from7.32 mlliont to 6.16 million t and except for flatfish
and skates which increased, all of the major fish groups decreased in abundance
between these years. The bionmass of invertebrates remmined relatively stable,
al though 1980 estimates were slightly lower (2.39 miillion t) than those from 1979
(2.66 mllion t).

The cods showed a mgjor reduction from3.69 mlliont in 1979 to 2.41 nmillion
t in 1980. The 1980 estinated bionmass for pollock (1.51 million t) decreased to
hal f that of 1979 (3.05 million t) and largely accounted for the reduction in
total cods. The 1980 estimated bi omass for pollock was considered unreliable as
wi |l be discussed in the section "Relative Inportance of Individual Species of

Fish."

Rel ative Inportance of I|ndividual Species of Fish

Mean catch rates in kg/ha of the 20 npst abundant fish are ranked in order
of relative abundance for the total survey in Table 9 and for individual subareas
in Tables 10 - 16. The 20 npbst abundant fish conprised 70% of the catch in the
total area.

As in 1979 (Bakkala et al. 1982) pollock and yellowfin sole were the two
most abundant species taken in catches. One of these species ranked highest
in all subareas except in subarea 5. Yellowfin sole was the nmbst abundant species
in inner shelf subareas (1, 4S, 4N) where CPUE val ues ranged from37.4 to 98.6

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

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

Proportion
CPUE of total Cumulative
Rank ' Species (kg/ha)2d/ CPUER/ proportion
1 Yellowfin soleﬁ 40.92 0.219 0.219
2 walleye pollock;" 32.27 0.173 0.392
3 Pacific cod 19.41 0.104 0.496
4 Alaska plai;é 7.46 0.040 0.536
5 Rock sole 6.05 0.032 0.568
6 - Wattled eelpout 4,41 ‘ 0.024 0.592
7 Greenland turbot 3.68 0.020 0.612
8 Flathead sole 2.75 0.015 0.627
9 Sparse toothed lycod 1.63 0.00° 0.636
10 Shortfin eelpout 1.63 0.009  o.eas
11 Skate (unidentified) 1.45 0.008 0.653
12 Plain sculpin 1.08 0.006 0.659
13 Longhead dab 1.03 0.006 0.665
14 Arrowtooth flounder 1.02 0.005 0.670
15 Pacific halibut 0.92 0.005 0.675
16 Yellow Irish lord 0.92 0.005 0.680
17 Butterfly sculpin 0.84 0.005 0.685
18 Sculpin (unidentified) 0.73 ~ 0.004 0.689
19 | Myoxocephalus sp. 0.61 - 0.003 0.692
20 Shorthorn sculpin 0.56 0.003 0.695

a/ Total effort = 1,112.1 ha.
b/ Proportion of total CPUE, all fish and invertebrates conbined.
Total CPUE = 186.59 kg/ha.



Table 10.--Rank order

of abundance of
taken during the 1980 demersa
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the 20 nost
trawm survey

abundant
Subarea 1.

species of fish

Proportion
CPUE of total Cumulative
Rank Species (kg/ha)i/ CPUER/ proportion
1 Yellowfin sole 98.56 0.408 0.408
2 Walleye pollock 31.21 0.129 0.537
3 Pacifié cod 22,03 0.091 0.628
4 Rock sole 21.29 0.088 0.716
5 Alaska plaice 4,28 0.018 0.734
6 Longhead dab 3.43 0.014 0.748
7 Pacific halibut 1.98 0.008 0.756
8 Flathead sole 1.82 0.008 0.764
9 Plain sculpin 1.77 0.007 0.771
10 Threaded sculpin 0.66 0.003 0.774
11 Starry flounder 0.49 0.002 0.776
12 Sturgeon poacher 0.45 0.002 | 0.778
13 Rainbow smelt 0.26 0.001 0.779
14 Arrowtooth flounder 0.20 0.001 0.780
15 Great sculpin 0.19 0.001 0.781
16 " Capelin 0.17 0.001 0.782
17 Eelpout (unidentified) 0.12 <0.001 0.782
18 Big skate 0.11 <0.001 0.783
19 Pacific sandfish 0.08 <0.001 0.783
20 Starry'skate 0.08 <0.001 - 0.784
a/ Total effort = 200.9 ha
b/ Proportion of total CPUE, all fish and invertebrates conbined

Tot al

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

Proportion
CPUE of total Cumulative
Rank Species - (kg/ha)E/ CPUER/ proportion
1 Walleye pollock 26,12 0.202 0.202
2 Pacific cod 17.46 0.135 0.337
3 Yellowfin sole 7.76 -0.060 0.397
4 Wattled eelpout 6.40 0.050 0.447
5 Flathead sole 6,33 0.049 0.496
6 Rock sole 5.20 0.040 0.536
7 Arrowtooth flounder 5.05 0.039 0.575
8 Sablefish 3.81 0.030 0.605
9 Yellow Irish lord 2,78 0.022 0.627
10 Skate (unidentified) 2.66 0.021 0.648
11 Starry skate 2.37 0.018 0.666
12 Big skate 2.09 " 0.016 0.682
13 Pacific halibut 1.66 0.013 0.695
14 Bigmouth sculpin 1.08 0.008 0.703
15 Arctic staghorn sculpin 0.75 6.006 0.709
le Alaska plaice 0.69 0.005 0.714
17 Greenland turbot 0.66 0.005 0.719
18 Armorhead sculpin 0.56 0.004 0.723
19 Eelpout (unidentified) 0.53 0.004 0.727
20 Searcher | 0.32 0.002 0.729
a/l Total effort = 133.2 ha.

b/ Proportion of total CPUE, all

CPUE = 129.11 kg/ha

fish and invertebrates conbined.
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Table 12.--Rank order of abundance of the 20 nopbst abundant species of fish
taken during the 1980 demersal traw survey, Subarea 3N

. Proportion
‘ CPUE of total Cunmulative
Rank Species (kg/ha)é/ CPUER/ proportion
1 Walieye pollock 57.30 - 0.317 0.317
2 Pacific cod . 20.84 0.115 0.432
3 Greenland turbot _ 20.36 ©0.113 0.545
4 Shortfin eelpout 13.69 0.076 0.621
5 Wattled eelpout 11.20 | 0.062 0.683
6 Flathead sole | 7.16 0.040 0.723
7 Skate (unidentified) 2.14 0.012 0.735
8 Thorny sculpin ‘ 1.06 0.006 - 0.741
9 Sparse toothed lycod 0.68 ‘ 0.004 | 0.745
10 Sculpin (unidentified) 0.30 0.062" ~ 0.747
11 Pacific halibut 0.26 0.001 0.748
12 Snailfish (unidentified) 0.16 | 0.00L 0.749
13 ‘Shorthorn sculpin ‘ 0.11 0.001 0.750
14 Butterfly sculpin 0.11 0.001 - 0.751
15 Arctic cod 0.04 <0.001 0.751
le - Yellow Irish lord 0.04 <0,.001 0.751
17 Arrowtooth flounder 0.04 1<0,001 0.751
18 Alaska plaice 0.04 ©.<0,001 0,752
19 G£eat sculpin 0.02° . <0.001 0.752

20 Rock sole ‘ 0.01 <0.001 0.752

a/ Total effort = 109.9 ha.
b/ Proportion of total CPUE, all fish and invertebrates conbined.
Total CPUE = 180.65 kg/ha.
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Table 13 .--Rank order of abundance of the 20 nost abundant species of fish
taken during the 1980 denersal traw survey, Subarea 3S.

Proportion
CPUE of total Cumulative
Rank Species (kg/ha)éf CPUER/ proportion
1 Walleye pollock 48,55 0.256 0.256
2 Pacific cod = . 27.87 0.147 0.403
3 Wattled eelpout 7.59 0.040 0.443
4 Greenland turbot 4.45 0.023 . 0.466
5 Skate (unidentified) 4.04 _0.021 0.487
6 Rockvsole 3.90 0.021 0.508
7 Yellowfin sole " 2.75 0.014 0.522
8 Flathead sole ' 2.69 0,014 0.536
9 Yellow Irish lord 1.92 0.010 0.546
10 Arrowtooth flounder 1.75 0.009 0.555
11 Sculpin (unidentified) 1.40 0.007 0.562
12 Starry skate 1.36 0.007 0.569
13 Alaska plaice .01 0.005 . 0.574
14 Eelpout (unidentified) 0.76 0.004 0.578
15 + Pacific halibut 0.56 0.003 0.581
16 Arctic staghorn sculpin 0.53 0.003 0.584
17 Bigmouth sculpin 0.45 0.002 0.586
18 Sparse toothed lycod 0.33 0.002 0.588
19 Shorthorn sculpin 0.31 0.002 ‘ 0.590
20 Searcher - 0.26 0.001 0.591

a/ Total effort = 198.9 ha.
b/ Proportion of total CPUE, all fish and invertebrates conbined.
Total CPUE = 189.77 kg/ha
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Tabl e 14.--Rank order of abundance of the 20 npbst abundant species of fish
taken during the 1980 denersal

traw survey, Subarea 4N

Proportion

CPUE of total Cumulative
Rank Species (kg/ha)éf CPUER/ proportion
1 Yellowfin sole 37.36 0.208 0.208
2 Walleye pollock 24.49 0.137 0.345
3 Pacific cod 19.75 0.110 0.455
4 Alaska plaice 19.13 0.107 0.562.
5 Sparse toothed lycod 4.68 0.026 - 0.588
6 Wattled eelpout 3.66 0.020 0.608
7 Myoxocephalus sp. - 3,03 0.017 0.625
8 Plain sculpin 2.47 0.014 0.639
9 Sculpin (unidentified) 1.89 0.011 0.650
10 Greenland turbot 1.59 0.009 0.659
11 ﬁutterfly sculpin 1.33 0.007 0.666
12 Rock sole 1.26 0.007 0.673
13 Sturgeon poacher 0.99 0.006 0.679
14 Yellow Irish lofd 0.74 0.004 0.683
15 Capelin 0.72 0.004 0.687
16 Longhead dab 0.68 0.004 0.691
17 Shorthorn sculpin 0.65 0,004 0.695
18 Pacific halibut 0.62 0.003 0.698
19 Flathead sole 0.61 0.003 0.701
20 Skate (unidentified) 0.41 0.002 0.703
a / Total effort = 243.6 ha.
b/ Proportion of total CPUE, all fish and invertebrates combined.

Tot al

CPUE = 179.17 kg/ha
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Table 15.--Rank order of abundance of the 20 nmost abundant species of fish
taken during the 1980 denersal traw survey, Subarea 4S.

Proportion )
CPUE of total Cumulative
Rank Species (kg/ha)é/ CPUER/ proportion
1 Yellowfin sole 83.10 0.421 0.421
2 Walleye pollock 19.57 0.099 0.520
3 Alaska plaice 14.69 0.074 ‘ 0.594
4 Pacific cod 11.41 0.058 0.652
5 Rock sole . 3.87 0.020 0.672
6 = . Longhead dab 1.66 0.008 0.680
7 Plain sculpin 1.34 0.007 0.687
8 Wattled eelpout 1.31 0.007 0.694
9 Flathead sole 0.80 0.004 0.698
10 Great sculpin 0.79 0.004 0.702
11 ' Big skate 0.66 0.003 - 0.705
12 Pacific halibut 0.60 0.003 0.708
13 Skate (unidentified) 0.46 0.002 0.710
14 Yellow Irish lord 0.39 0.002 0.712
15 Sculpin (unidentified) 0.32 0.002 0.714
16 Starry flounder 0.31 0.002 0.716
17 Sturgeon poacher 0.25 0.001 . 0.717
18 Capelin : 0.24 0.001 0.718
19 Sparse toothed lycod . 0.23 0.001 . 0.719
20 Rainbow smelt 0.18 0.001 0.720

a/ Total effort = 192.4 ha.
b/ Proportion of total CPUE, all fish and invertebrates conbi ned.
Total CPUE = 197.43 kg/ha.
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Table 16.--Rank order of abundance of the 20 most abundant species of. fish
taken during the 1980 demersal traw survey, Subarea 5.

Proportion
CPUE of total Cumulative
Rank Species (kg/ha)i/ . CPUEY/ proportion
1 Butterfly éculpin 16.48 0.151 0.151
2 Sparse toothed lycod 16.24 0.149 0.300
3 Shorthorn sculpin ‘ 10.27 0.094 0.394
4 Pacific cod 4.82 0.044 0.438
5 | Alaska plaice 3.41 0.031 0.469
6 Walleye pollock 2.42 0.022 0.491
7 Greenland turbot ‘2,35 0.022 0.513
8 Yellowfin sole | 1.13 0.010 0.523
9 Flathead sole 1.06 | 0.010 : 0.533
10 Plain sculpin 0;71 ‘0.007 0.540
11 Snailfish (unidentified) 0.45 7 0.004 . 0.544
12 Polar eelpout . 0.34 0.003 - 0.547
13 Wattled eelpout 0.16 0.001 0.548
14 Arctic cod | 0.10 - 0.001 0.54‘9
15 Capelin 0.08 : 0.001 : 0.550
16 Pacific halibut 0.03 <0.001 0.550
17 Skate (unidentified) 0.02 ~ <0.001 0.550
18 Eelpout (unidentified) . 0.02 <0.001 0.551
19 | Gymnocanthus sp. 0;01 <0.001 .. 0.551
20 . Pricklebaék {unidentified) 0.01 <0.001 N 0.551

a/ Total effort = 33.3 ha.
b/ Proportion of total CPUE, all fish and invertebrates conbined.
Total CPUE = 108.98 kg/ha.
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values ranging from 26.1 to 57.3 kg/ha, their abundance in inner shelf waters
was al so relatively high at 19.6-31.2 kg/ha

Al t hough pollock was one of the highest ranking species, their abundance
was believed to be underestinmated by the 1980 survey. As indicated in the
previous section, the pollock biomss estimate in 1980 was approxinately half
that in 1979. Evidence from other sources of data, such as from the conmercia
fishery, denmonstrated no change in the relative abundance of pollock between
1979 and 1980 (Bakkala et al. 1983). These authors concluded that the 1980
survey data provided unreliable estinmates of-abundance of pollock.

Reasons for the | ow biomass estimte of pollock in 1980 are unknown, but
may be related to their sem denersal distribution. A high proportion
(approxi mately 70% of the pollock popul ation was found to occupy mi dwater
depths during the 1979 survey (Traynor and Nel son 1983), and this proportion
may vary between years. A higher proportion of the population may have
occupi ed the water colum above that sanpled by the demersal traws in 1980
conpared to other years

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

Tabl es 17-34 and Figures 12-39 show findings fromthe 1980 summer survey
for each of the principal comercially inportant species of demersal fish.
The tables and figures will illustrate for the overall survey area and for
i ndi vi dual subareas the abundance in terns of CPUE, bionass and popul ation
numbers, and geographical distribution. They also show | ength distribution
and mean size of each species. Were available , the age distribution of the
popul ations will also be shown.

Addi tional biological data are presented in the appendices.
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Figure 12. --Distribution and relative abundance of wal | eye pollock during the 1980 survey.
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Tabl e 17.--Abundance estimates and nmean size of walleye pollock by subarea and for
subar eas conbi ned,

1980 denersal

traw survey.

Estimated Proportion Estimated Proportion

-Mean size per

Mean apparent of total apparent of total individual
CcPUEY/ biomass estimated population estimated - Weight Length
Subarea (kg/ha) (t) bicmass (1086) population {kg) {(cm)
1 31.21 260,180 0.172 636 0.107 0.409 . 38.36
2 26.12 159,222 0.106 540 0.091 0.295 33.14
3N 57.30 318,738 0,211 1,237 0.207 0.258 27.75
38 48.55 382,223 0.253 1,917 0.321 0.199 26.08
4N 24,49 225,045 0.149 1,130 0.189 0.199 22.50
48 19.57 159,523 0.106 458 0.077 0.348 34,72
5 2,42 3,718 0.002 48 0.008 0.077 15.66
all
subareas
combinedE/ 32,27 1,508,650 5,966 0.253 28,27
95%
confidence 1,084,854~
interval 1,932,445 R

as CPUE = catch per

unit effort
b/ M nor discrepancies between sums over

subareas and totals due to rounding.
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WALLEYE POLLOCK

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

all
Year Subarea ' subareas Proportion
Age class 1 2 3N 3s 4N 45 5 combined?/ of total
0 1980 0.40 - 2.35 0.02 29.46 3.40 3.24 38.86 0.0065

1 1979 5.67 0.61 436.24 799.74 737.15 23.43 41.21 2,044.04 0.3426
2 1978 27.28 260.67 259.12 472.05 48.51 163.30 0.41 1,231.35 0.2064

3 1977 333.26 147.6l1 285.26 367.02 133.23 114.11 0.46 1,380.95 0.2314

4 1976 140.54‘ 34,67 ‘85.16 87.79 32;41 40.46 0.17 421.20 0.0706
5 1975 77.89  45.03 75.85 80.65 47,20 43.83 0.69 371.14 0.0622
6 1974 30.44 25.01 40.07 44.23 34.85 27.40 0.67 202.66 0.0340
7 1973 8.15 9.96 16.64 19.29 17.68 11.96 0.33 84.02 | 0.0141
8 1972 5.28 7.94 14,74 19.42 . 20.86 12.71 0.54 8l.48 0.,0137
9 1971 2.78 3.39 8.71 11.39 11.19 6.54 0.25 44,24 0.0074
10 1970 2.36 3.09 6.81 8.36 9.43 5.59 0.20 35.85 0.0060
11 1969 1.10 0.99 | 3.26 3.69 4,39 2.50 0.11 16.06" 0.0027
12 1968 0.69 0.80 2.14 ‘ 2,51 3.02 l.83 0.06 11.06 0.0019
13 1967 0.11 0.13 ‘0.27 0.37 0.60‘ 0.29 0.02 1.79 0.0003
14 1966 0.08 0.09 0.32 0.36 0.41 0.22 0.01 1.48 0.0002
15 1965 0.05 0.01 0.09 0.04 .0.06 0.23 «<0.01 0.48 <0.0001
All ages

combined®/ 636.10 540.02 1,237.02 1,916.91 1,130.45 457.79 48.36 5,966.65

a/ Minor discrepancies between sums by subareas and age groups and totals due to rounding.
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WALLEYE POLLOCK
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Figure 14. --Length and age conposition of walleye pollock (sexes conmbined) from
the overall survey area in 1980.
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Figure 15.--Distribution and relative abund'rance of Pacific cod during the 1980 survey.
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Table 19.--Abundance estimtes and mean size of Pacific cod by subarea and for

subar eas conbi ned,

1980 denersal

traw survey.

Estimated Proportion Estimated Proportion Mean size per
~ Mean apparent of total apparent of total individual
‘ cpUg2/ biomass estimated population estimated Weight Length
Subarea (kg/ha) (t) - biomass - (109) population {kg) (cm)
1 22.03 183,623 0.202 286 0.260 0.643 39.58
2 17.46 106,440. 0.117 59 0.054 1.812 52.53
3N 20,84 115,912 vO.l28 131 0.119 0.883 41.70
38 27.87 219,422 0.242 194 . 0.176 1.132 44,85
4N 19.75 181,498 0.200 288 0.262 0.630 38.13
4s 11.41 93,027 0.103 124 0.113 0.752 41.11
5 4,82 7,400 0.008 19 0.017 0.381 32.73
All
subareas
combinedl/ 19,41 907,323 1,101 0.824 41,12
95%
confidence 728,560~
interval 1,086,087

a/ CPUE = catch per unit effort

b/ M nor discrepanci es between suns

over

subareas arid totals due to rounding.
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PACIFIC COD

Table 20.--Estinmated popul ation size and nmean length of Pacific cod age
groups for all subareas conbined (mllions of fish).

Year Population Proportion of Mean length
Age class number total at age (cm)
1 1979 42,61 0.0387 18.9
2 1978 441.23 _0.4008 36.0
3 1977 476.17 0.4326 43.9
4 1976 93.32 | 0.0848 : 51.4
5 1975 30.87 " 0.,0280 57.3
6 1974 | 6.49 '~ 0.0059 62.5
7 1973 2.07 ‘ 0.0019 65.6
8 1972 _ 3.26 b.OO3O | 69.8
9 1971 3.43 0,0031 74.5
2}0 - ‘ - 1.37 0.0012 8l.2
All ages 1,100.82 | 41.1

combined
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PACIFIC COD
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Figure 16.-- Size conposition of Pacific cod (sexes conmbined) taken during the 1980
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PACIFIC COD
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Figure 17.-- Length and age conposition of Pacific cod (sexeé conbi hed) fromthe
overal | survey area in 1980.
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SABLEFISH

Table 21 .--Abundance estimtes and mean size of sablefish by subarea and subareas
conbi ned, 1980 denersal traw survey.

Estimated Proportion Estimated Proportion Mean size per

Mean apparent of total apparent of total individual
CPUEY/ biomass estimated population estimated Weight Length
Subarea (kg/ha) (t) ~ biomass (103) population (kg) (cm)
1 0 0 0 0 0 - -
2 3.81 23,239 0.987 19,473 0.984 1.193 50.36
3N 0 0 0 0 o - -
38 0.03 268 0,011 271 0.014 0.992 56,00
4N 0] ‘ 0 0 0 -0 - -
4S <0,01 30 0.001 43 0.002 0.680 53.00
5 0 0] 0 0 0 - -
All
. subareas
combinedE/ 0.50 23,538 19,788 1.190 50.41
95%
confidence
interval 0-62,772

al CPUE = catch per unit effort.
b/ M nor discrepancies between suns over subareas and totals due to rounding.
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SABLEFISH

Table 22.--Estimated popul ation size of sablefish age groups by subarea and
for all subareas conmbined (nmillions of fish)

All
Year Subarea subareas Proportion

Age class 1 2 3N 3s 4N 4s 5 combined®/ of total
<2 - - 0.28 - - - - - 0.28  0.0142

3 1977 - 15.26 -  0.05 -  0.02 - 15.34 0.7799

4 1976 - 3.42 - 0.10 - 0.02 3.54 0.1800
>5 - - 0.52 - - 0.52 0.0264
All ages
combined?®/ 19.47 0.15 - 0.04 - 19.670/

a/ M nor discrepancies between sunms by subareas and age groups and totals due to
roundi ng

b/ Total popul ation nunber differs fromthat given in Table 21 because of the
absence of length-frequency data in subarea 3S with which to calculate
popul ati on nunbers by age
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YELLOWFIN SOLE

Tabl e 23.--Abundance estimates of yellowfin sole by subarea and for subareas
conbi ned, 1980 denersal traw survey.

Estimated Proportion Estimated Proportion Mean size per

Mean apparent of total apparent of total individual
CPUEZ/ biomass estimated population estimated Weight Length
Subarea  (kg/ha) (t) biomass (x 106) population (kq) (cm)
1 98.56 821,490 0.429 - 5,879 "~ 0.457 0.140 23.35
2 7.76 47,321 0.025 241 0.019 0.197 25.98
3N <0.01 24 . <0.001 <1 <0.001 0.107  30.06
3s 2.75 "‘21,649 © 0.011 . 86 0.007 0.251 27.09
4N 37.36 343,291 0.179 2,332 0.181 0.147  22.13
4s 83.10 677,458 0.354 4,314 0.335 0.157 23.03
5 1.13 1,742 0.001 l ‘ 8 0.001 0.225 26.32
All
subareas ‘
combinedE/ 40,92 1,912,976 12,860 0.149 23.09
95% ‘
confidence 1,593,360~
interval . 2,232,593

a/ CPUE = catch per unit effort
b/ M nor discrepancies between sums over subareas and totals due to rounding.
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YELLOWFIN SOLE

Table 24.--Estimted population. size of yellowfin sole age groups by subarea and for al
subareas conbined (mllions of fish)

Year Subarea suﬁiieas Proportion
Age class 1 2 3N 3s 4N 4s 5 combined?®/ of total
<2 - 9.64 - - - 4,31 10.34 - © 24,30 0.0019
3 1977 36.71 - - - 53.11 93.12 = - . 182,94 0.0142
4 1976 157.98 0.15 - <0.01 202.47 303.67 - 664.27 0.0517
5 1975 450.42 5.25 - 0.34 270.45 379.60 0.02 1,106.08 0.0860
6 1974 793.37 17.84 - 2.34 341.01 499,51 0.27 1,654.34 0.1286
7 1973 1,142.35 34.51 0.02 7.40 414.56 672.06 0.89 2,271.80 0.1767
8 1972 457.39 16.03 0.01 4.71 132.64 262.77 0.61 874.15 0.0680
9 1971 574.67 24,34 0.02 9.46 165.23 361.58 0.95 1,136.25 0.0884
10 1970 740.48 36.71 0.04 15.65 218.81 507.97 1.43 1,521.10 0.1183
11 1969 583.63 34,20 0.03 14.81 180,17 423.46 1.26 1;237.56 0.0962
12 1968 512.15 36.33 0.02 16.96 172.74 413.19 1.23 1,152.63 0.0896
13 1967 270.43 21.76 0.02 9.64 105.31 240.24 0.69 648.09 0.0504
14 1966 99.25 8.18 <0.01 3.08 40.42 84.83 0.24 236.01 0.0184
15 1965 24.96 2.71 0.01 1.03 14,72 29.48 0.07 72.98 0.0057
16 1964 11.98 1.36 0.01 0.48 7.65 14.67 0.03 36.18 0.0028
17 1963 8.44 0.75 0.01 0.34 .3.88 9.59 0.02 23.04 0.0018
18 1962 3.00 0.40 0.01 0.08 2.84 5.36 <0.01 | 11.70 0;0009
19 1961 0.59  0.08 0.01 0.02 1.05 1.50 <0.01 3.25  0.0003
21 1959 0.07 - - <0.01 0.29 0.54 - 0.90 0.0001
24 1958 1,27 - - - 0.03 0.68 - 1.98 0.0002

All ages
combined2/ 5,878.77 240.61 0.22 86.34 2,331.69 4,314.18 7.73 12,859.55

a/ Minor discrepancies between sums by subareas and age groups and totals due to rounding.
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Figure 22. --Size conposition of yellowfin sole (sexes combined) taken during the
1980 survey by subarea and for subareas conbined
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ROCK SOLE

Tabl e 25.--Abundance estimates of rock sole by subarea and subareas conbined,
1980 dermersal traw survey.

Estimated Proportion Estimated Proportion Mean size per

Mean apparent of total apparent of total individual
CPUEZ/ biomass estimated population estimated Weight Length
Subarea (kg/ha) (t) biomass (106) population (kqg) (cm)
1 21,29 177,450 0.627 1,153 0.797 0.154 22.31
2 5.20 31,676 0.112 92 0.064 0.345 29.62
3N 0.01 83 ~ <0,001 <1l <0.001 0.354 -
38 3.90 30,680 0.108 71 0.049 | 0.432 31.92
4N 1.26 11,593 0.041 27 0.019 0.432 36.11
45 3.87 31,526 0.111 104 0.072 0.302 28,63
5 <0.01 6 <0.001 <1 <0.001 0.136 -
all
subareas
combined?/ 6.05 283,014 1,447 0.196  23.87
95%
confidence 187,880~
interval 378,148

a/ CPUE = catch per unit effort
b/ M nor discrepancies between suns over subareas and totals due to rounding.
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ROCK SOLE

Table 26.--Estimted popul ation size of rock sole age groups by subarea and
for all subareas conbined (nmillions of fish).

All

Year Subarea : ' subareas Proportion

Age class 1 2 3N 3s 4N 4s 5 combinedéf of total

L2 - 53.12 0.12 - 0.01 - 0.06 - 53.30 0.0368

3 1977 203.82 1.87 - 0.22 - 4,52 - 210.43  0.1454

4 1976 123,65 1.18 - 0.04 - 2.49 - ‘127.36 0.0880

5 1975 266.28 9.01 - 2.19 0.06 i9.02 - 296.56 0.2049

6 1974 134.43 5.66 - 1.55 - 10.78 - 152.43 0.1053

7 1973 87.86 8.87 = 6.39 0.33 10.81 - 114.26 0.0790

8 19i2 49.18 6.53 - 5.47 0.57 6,51 =~ ‘ 68.26 0.0472

9 1971 44,17 7.80 = 5.20 0.90 5.46 - 63,54 0.0439

10 1970 84.12 21.12 - 19.57 6.98 15.39 - 147.19 0.1017

11 1969 48.10 13.94 - 12.60 5.36 9.44 - 89.44 0.0618

12 1968 22.94 7.96 - 7.68 3.03 5.70 - 47.31 0.0327

13 1967  11.73 2.87 - 3.74 3.40 5.28 = 27.02 0.0187

14 1966 14.11 3.31 - 4,15 . 4.35 5.27 - 31.20 .0.0216

15 1965 6.88 .19 - 1.73 1.40 2.58 = - 13.78 0.0095

>16 | - " 2.35 0;50 - 0.60 0.43 l.18 - 5.06 0.0035
’ All ages

combined®/ 1,152.75 91.94 71.13 26.82 104,50 1,447.14

a/ M nor discrepancies between sunms by subareas and age groups and totals due to
r oundi ng.
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Figure 25.-- Size conposition of rock sole (sexes conbined) taken during the 1980
survey by subarea and for subareas conbined
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FLATHEAD

Tabl e 27 .--Abundance estimtes of flathead sole by subarea and for
traw survey

SOLE

conbi ned,

1980 denersa

64

subar eas

Estimated Proportion

Estimated Proportion

Mean size per

Mean apparent of total apparent of total individual
CPUE/ biomass estimated population estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population (kg) (cm)
1 1.82 15,135 0.118 90,959 0.120 0.166 26,26
2 6.33 38,611 0.301 264,888 0.350 0.146 24.26
3N 7.16 39,805 0.310 210,103 0.278 0.189 26.06
3S 2,69 21,146 0.165 127,004 0.168 0.166 25,70
4N 0.61 5,585 0.043 27,001 0.036 0.207 28,25
4s 0.80 6,496 0.051 27,418 0,036 0,237 27.92
5 1.06 1,625 0.013 9,148 0,012 0.178 24.08
all
subareas
combinedg/ 2,75 128,403 756,521 0.170 25.53
95% ‘
confidence 103,891~
interval 152,914

a/ CPUE = catch per unit effort
b/ M nor discrepanci es between sunms over

subareas and totals due to rounding.
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FLATHEAD SOLE

Table 28.--Estimted popul ation size of flathead sol e age groups by subarea and

for all subareas conbined (mllions of fish).

Year Subarea sub:iias Proportion

. Age class 1 2 3N 3s 4N 48 ) combined®/ of total
<2 - 0.28 -20.76 3.15 lo.88 0.13 0.17 0.35 35.72 0.0472
3 1977 5.07 59.13 21.36 21.24 ‘1182 2,53 1.89 113.04 0.1494

4 1976 18.01 36.09 30.61‘ 13.27 3.55 4.27 1.78 107.58 0.1422

5 1975 13.48 21.06 21.92 8.45 2.28 2.77 0.96 70.92 0.0937

6 1974 9.29 13.01 20.52 7.43 l1.84 1.61 0.54 54.24 0.0717

7 1973 5.43 11.52 16.95 6.56 1.66 1.15 0.42 43.68 0.0577

8 1972 »7.56_' 13.97 19.26 © 7.60 2.18 1.67 0.58 52.81 0.0698

9 1971 ~12;62 29.04 31.33 14.74 3.73 3.60 1.04 96.10 6.1270
16 1970 2.48 11.32 8.12 5.57 1.59 1.29 0.30 30.68 0.0406
11 1969 3.44 12.71 7.58 8.13 2.08 1.77 0.23 35.94 0.0475
12 1968 5.53 14.67 12.34 8.47 2,29 2,20  0.48 45,99 .0.0608
13 1967 4.48 9.24 9.53 5.98 1.68 1.52 0.28 32.71 0.0432
14 1966 0.98 5,37 3.11 3.12 0.76 0.72 0.09 14.15 0.0187
15 1965 1.36 3.49‘ 3.42 2.38 0.53 0.81 0.1l1 12,10 0,0160
16 1964 0.20 1.17 0.29‘ 1.20 0.29 0.37 0.04 3.56 0.0047
17 1963 0.13 0.75 0.10 0.58 0.21 030 0.03 2.10 0.0028
18 1962 0.52 1.35 0.48 1.15 0.34 0.38 0,01 4,24 0.0056
19 1961 - 0.12 0.01 0.17 0.05 0,10 0,02 0.47 0.0006
220 - 0.09 0.13 - 0.06 - 0.21 - 0.49 0.0006

All ages :
9.15 756.52

combined®/ 90,96 264.89 210.10 127.00 27.00 27.42

a/ Mnor discrepanci es between suns by subareas and age groups and totals due to

r oundi ng.
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Figure 28.--Size conposition of flathead sole (sexes conbined ) taken during
the 1980 survey by subarea and for subareas conbined
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overal | survey area in 1980.
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Figure 30.--Distribution and relative abundance of Alaska plaice during the 1980 survey.
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ALASKA PLAICE

Table 29 .--Abundance estimates

conbi ned, 1980 demnersal

for Alaska plaice by subarea and for subareas
trawl survey.

69

Estimated Proportion Estimated Proportion Mean size per
Mean apparent of total apparent of total individual
CPUER/ biomass estimated population. estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population {(kg) (cm)
1 4,28 35,654 0.102 84,371 0.110 0.423 31.84
2 0.69 4,204 0.012 7,026 0.009 0.598 -
3N 0.04 197 0.001 387 0.001 0.509 -
3s 1.01 7,948 0.023 11,634 0.015 0.683 33.59
4N 19.13 175,821 0.504 390,872 0.512 0.450 31.99
4s 14.69 119,755 0.343 262,021 0.343 0.457 31.03
5 3.41 5,241 0.015 7,385 0.010 0.710 35.65
All
subareas
combined?’ 7.46 348,821 763,697 0.457 31.69

95%
confidence 286,349~
interval 411,293

al CPUE = catch per unit effort

b/ M nor discrepancies between suns over

subareas and totals due to rounding.
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ALASKA PLAICE
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Figure 31.--Size conposition of Al aska plaice (sexes conbined) taken during the
1980 survey by subarea and, for subareas conbined
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Figure 32.--Distribution and relative abundance of Greenland turbot during the 1980 survey.

TL



72

GREENLAND TURBOT

Table 30.--Estimated abundance and mean size of G eenland turbot
subareas conbined, 1980 demersal traw surveys

by subarea and

Estimated Proportion Estimated Proportion

Mean size per

Mean apparent of total apparent  of total individual
CPUEZ/ biomass estimated population estimated Weight Length
Subarea {kg/ha) (t) biomass “£103) population (kq) (cm)
1 0.03 276 0.002 ‘1,336 0.001 0.206 -
2 “0.66 . 4,041 0.023 . 3,553 0.004 1.137 51.46
3N 20.36 113,258 0.658 604,147 0.672 0.187 27.47
3s '4.45 35,006 0.203 170,856 0.190 0.204 29.08
4N 1.59 14,577 0.085 82,892 0.092 0.176 27.13
4S 0.17 1,422 0.008 6,828 0.008 0.208 37.17
S 2.35 3,614 0.021 30,085 0.033 0.120 23.08
All
subareas
combinedR’/ 3,68 172,193 899,697 0.191 ° 27.75.
95%
confidence 133,930~
interval 210,455

al CPUE = catch per unit effort

b/ M nor discrepanci es between suns over subareas and totals due to rounding
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GREENLAND TURBOT

Table 31.--Estimated popul ation size of Geenland turbot age groups by
subarea and for all subareas conbined (mllions of fish).

Year - Subérea subziias Proportion
BAge class 1 2 3N 3S 4N ... 4S8 5 combined®/ of total
<1 - - - 31.77  9.12 11.27 -  5.69 57.86  0.0644
2 1978 - 0.75 307.38 72.67 35.48 0.26 17.79 434.33 0.4835
3 1977 - 0.27 213.67 63.81 26.19 3.64 5.74 313.32 0.3488
4 1976 - =~ 40.60 18.97 8.90 2.22 0.87 71.57 0.0757
5 1975 - 0.37 8.18 4.30 0.85 0.60 - 14.30 0.0159
6 1974 - 0.93 2.28 1.44 0.20 0.10 - 4.94 0.0055
7 1973 - 0.19 0.26 0.44 - - - 0.89 0.00L0
>18 - - 1.03 - 0.12 - - - 1.15 0.0013
All ages
combinedd/ 3.55 604.15 170.86 82.89 6.83 30.08 898.36P/

a/ Mnor discrepancies between suns by subareas and age groups and totals due
to rounding

b/ Total population nunber differs fromthat given in Table 30 because of the
absence of |ength-frequency data in subarea 1 with which to calculate
popul ati on nunbers by age
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Figure 33.--Size conposition of Geenland turbot (sexes conmbined) taken during
the 1980 survey by subarea and for subareas combined.
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Figure 34. --Length and age conposition of Geenland turbot (sexes conbined) from
the overall survey area in 1980.
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Figure 35.--Distribution and relative abundance of arrowtooth fl ounder duri ng the 1980 survey.
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ARROWTOOTH FLOUNDER
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Table 32.--Estimated abundance and nean size of arrowtooth flounder by subarea

and subareas conbi ned,

1980 denersal

traw survey.

Proportion

Estimated Proportion Estimated Mean size per
Mean apparent of total apparent of total individual
: CPUEZ/ biomass - estimated population estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population (kg) {cm)
1 0.20 1,656 0.035 13,824 0.074 0.120 -
2 5.05 30,804 0.644 109,124 0.582 0.282 30.44
3N 0.04 232 0,005 762 0.004 0.304 -
38 1.75 13,768 0.288 57,707 0.308 0.239 29,38
!
4N 0.01 124 0.003 452 0.002 0.274 -
4s 0.15 1,234 0.026 5,750 0.031 0.215 -
5 0] . 0 0 0 0 - -
All
subareas
combined®/ 1.02 47,817 187,619 0,255 30.07
95%
confidence 36,271~
interval 59,362

al CPUE = catch per unit effort

b/ M nor discrepancies between suns over

subareas and totals due to rounding.
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ARROWTOOTH FLOUNDER

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

Year Subarea o subziias Proportion
Age class 1 2 3N - 3s 4N 4S 5 combined®/ of total
<1 - - 1.04 - 1.40 - - - 2.43 0.0146
2 1978 - 7.26 - 3.58 - - - 10.84 0.0650
3 1977 - 57.66 - 33.72 - - - 91.38 0.5477
4 1976 - 26,24 - 12,28 - - - 38.52 0.2309
5 1975 - 9,93 - 4.87 - - - 14.80 0.0887
6 1974 - 3.37 - 1.31 - - - 4,68 0.0281
7 1973 - 1.38 - 0.34 - - - 1.72 0.0103
8 1972 - 1.72 - 0.18 - - - 1.90 0.0114
9 1971 - 0.31 - 0.02 - - - 0.33 0.0020
>10 - - 0.22 - - - - - 0.22 0.0013
All ages
combinedd/ - - 166.83%/

109.12 - 57.71 - -

a/ Mnor discrepancies between sumsby subareas and age groups and totals due
to rounding.

b/ Total population nunmber differs fromthat given in Table 31 because of the
absence of length-frequency data in subareas 1, 3N, 4N, 4S, and 5 with
which to calculate population numbers by age.
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ARROWTOOTH FLOUNDER
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Figure 36.--Size conposition of arrowooth flounder (sexes conbined) taken during
the 1980 survey by subarea and for subareas conbined.



80

ARROWTOOTH FLOUNDER

20 =
__ 15
c
2
% Number Measured = 2295
E 10}
©
=
o
[9)
o
5 -
0 L ' ET
10 20 30 40 50 60 - 70
Length (cm)
100

Number Aged = 459

Population {millions)

1 2 3 4 5 6 7 8 9 10
Age {years)

Figure 37.-- Length and age conmposition of arrowooth flounder (sexes conbined) from
the overall survey area in 1980.
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PACIFIC HALIBUT

Tabl e 34.--Abundance estimates and nean size of Pacific halibut by subarea and
for subareas conbined, 1980 denersal traw survey.

Estimated Proportion Estimated Proportion Mean size per

Mean apparent of total apparent of total individual
CPUE3/ biomass estimated population estimated Weight Length
Subarea (kg/ha) (t) biomass (103) population {kg) (cm)
1 ’ 1.98 16,468 ‘ 0.381 17,493 0.405 0.941 38.79
2 1.66 10,141 0.235 3,486 0.081 2.909 56.70"
3N 0.26 1,442 0.033 1,186 0.027 | 1.216 43.16
3s - 0.56 4,408 0.102 9,003 0.209 1.490 32.49
4N  0.62 5,744 0.133 6,344 0.147 0.905 39.25
48 0.60. . 4,925 0.114 ‘ 5,535 0.128 - 0.890 38.66
5 - 0.03 52 - 0.001 130 0.003 0.396 34.72
All
subareas : .
combinedP/ 0.92 43,179 43,177 1.000  39.08
95% »
confidence 33,884~
interval 52,474

al CPUE = catch per unit effort
b/ M nor discrepancies between sunms over subareas and totals due to rounding.
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Figure 39.--Size conposition of Pacific halibut (sexes combined) taken during the
1980 survey by subarea and for subareas conbined.
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Appendi x A

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

Appendi x A contains conmputer listings of station and catch data for al
successfully conpleted stations used in the analysis of 1980 Bering Sea survey
data. M ssing haul numbers indicate unsatisfactory tows.

Latitudes and | ongitudes are in degrees, mnutes, and tenths of mnutes.
Gear depths are in neters. Duration of towis in tenths of hours. Distance
fished in tenths of kiloneters. A performance code of 0 indicates a satis-
factory tow. Gear code 20 represents the 400 Eastern traw. Catch weights
are in kilograms.

Li st of Tables
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A-1. Station and catch data for the NOAA ship O egon 88

A 2. Station and catch data for the chartered vessel Ccean Harvester 98




Table A-1.--Station and catch data for the NOAA ship Qregon.

HAUL #
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LCNGITYDE END
LORAN STARI

LORAN START

LORKAN END

LORAN END

GEAR DEPTH
DURATICN IN HOURS
DISTANCE FISHED
PERFORMANCE / GEAR

POLLOCK

PAC COD

PAC DC PERCH
CTHER RCAFISH
SABLEFI SH

PAC HERRING
ATKA MACKEREL
SCULPINS
EELPOUTS
OTHER RNCFISH
TOT RCUNDFISH

YELLOW SCLE
ROCK SOLE
'FLATHEAD SGLE
ALASKA PLAICE
GREENLAND TBT
ARROWTOOTH FL
PAaC HALIBUT
OTHER FLTFISH
TOT FLATFISH

SKATES
FCT ELASMOBRH

KED XING CRAB
BLUE KING CRAB
TANMR, BAIRDI
VANNER, OPILIO
TANNER» HYBRID
BTHER CRA3
SNAILS

SHRIMP
STARFISH

sGulID

0cTO0PUS

OTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH

1
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Table A-l.--Station and catch data for the NOAA ship Qeg%(cont'd).

HAUL #
MONTH/DAYZYLAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGITUCE END
LORAN START

LGRAN START

LORAN END

LORAN END

GEAR DEPTH
DURATION IN HCURS
DISTANCE FISHED
PERFORMANCE / GEAR

POLLOCK

PAC CGD

PAC 0C PERCH
DTHER KCKFISH
SABLEF ISH

PAC HERRING
ATKA MACKREREL
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EELPOUTS
OGTHER RNODFISH
TOT RCUNLCFISH

YELLO® SOLE
RNCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLAND TBT
ARROWTOOTH FL
PAC HALIBUT
OTHER FLTFISH
TOT FLATFISH

SKATES
TOT ELASHOBRH

RED KING CRAB
BLUE KING CRAB
TANNER, BAIRDI
TANNER, OPILIO
TANNKER, HYBRID
CTHER CRAB
SNAILS

SHR IMP
STARFISH

SQUID

OCTGPUS

OTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH

12
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Table A-l. --Station and catch data for the NOAA ship Oegon (cont'd).
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Table A1 -Station and catch data for the NOAA ship Oregon (cont'd).
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Table A-1.--Station and catch data for the NOAA ship Oregon (cont'd)
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Table A-1.--Station and catch data for the NOAA ship Oregon (cont'd).

HAUL #
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGI TUDE END
LORAN START

LORAN START

LORAN END

LORAN END

GEAR DEPTH
DURATION IN HCQURS
DISTANCE FISHED
PERFORMANCE 7/ GEAR

POLLOCK

PAaC COD

PAC OC PERCH
OTHER RCKFISH
SABLEFISH

PAC HERRING
ATHNA MACREREL
SCULPINS
EELFOUTS
OTHER RNDFISH
TCT RCUNDFISH

YELLOW SOLE
ROCK SOLE
FLAYHEAD SCLE
ALASKA PLAICE
GREENLAND TBT
ARRCHTCOTH FL
PAC HALIBUT
OTHER FLTYFISH
TOT FLATFISH

SKATES
TOT ELASMOBRH

RED KING CRAB
BLUE KING CRAB
TANNER», BAIRDI
TANNER, QOPILIO
TANNER» HYBRID
OTHER CRAB
SNAILS -

SHRIMP
STARFISH

SQUID

CCYIOPUS

UTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH

61
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57 29.9

17¢ 34.5
57 29.6
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34380.10
18575.30
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Table A-1.--Station and catch data

HAUL ¢
MONTH/DAY/YEAR
LATITUDE START
LCNGITUDE START
LATITUDE END
LONGITUDE END
LORAN STARI

LORAN STARY

LORAN END

LORAN END

GEAR DEPTH
DURATION IN HOURS
DISTANCE FISHED
PERFORNMANCE / GEAR

POLLOCK

PAC COD

PAC CC PERCH
OTHER RCKFISH
SABLEF1SH

PAC HERRING
ATKA MACKEREL
SCULPINS
tELFOUTS
OTHER RNDFISH
TOT ROUNDFISH

YELLOW <OLE
ROCK SOLE
FLATHEAD SCLE
ALASKA PLAICE
GREENLAND T18BT
ARROWTOOTH FL
PAC HALISBLUT
OTHER FLTFISH
T0T FLATFISH

SKATES
TOT ZLASMOBRH

RED XING CRAB
BLUE KING CRAB
TANNER, BAIRDI
TANNER, CPILIO
TANNER, HYBRID
DTHER CRAB
SNAILS

SHRIMP
STARFISH

SQUID

CCTCPUS

OTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH
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6/17/80
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for the NOAA ship Oregon (cont'd).
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Table A-1.--Station and catch data for the

HAUL #
MONTH/DAY/YCAR
LAIITUCE START
LONGIFUDE START
LATITUDE END
LONGLTUDE END
LORAN START

LORAN START

LORAN END

LORAN END

GEAR DEPIH
DURATION IN HOURS
DISTANCE FISHED
PERFORMANCE 7 GEAR

POLLOCK

PAC COD

PAC OC PERCH
OTHER RCKFISH
SABLEFISH

PAC HERFING
ATKA MACKEREL
SCULPINS
EELFOUTS
GTHER RNDFISH
TOT ROUNDFISH

YELLOW SOLE
ROCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLAND 1BT
ARRCWTOOTH FL
PAC HALIBUT
DTHER FLTFISH
TOT FLATFISH

SKATES
TO0T €LASMOBRH

RED KING CRAB
BLUE KING CRAB
TANNER, BAIRDI
TANNER, OPILIC
TANMER, HYBR1O
UTHER CRaAB
SNaILS

SHRIMP
STARFISH

SQUID

DCICPUS

DTHER INVERTS
TOTAL INVERTS

OTHER

TOTAL CATCH

86
6728780
56 59.8

173 15.2
57 1.0
173 15.2
17548.20
34729.50
17551.3C
34723.30
137

0.50
2.15

07 20

(]
LI B R I

-
=N OOODDO~N

N U000 O

o
LRI B ) DIEX I ']

—
MOOOOO~NMNO
LI T )

DO WOO~N VD

N

Ll
NN
*

NN

N
o ¥ s & 0 o

N
VvowoOoooNvNomo WMo O

2O DOOQOm ;OO0 0NOO

—
N

o
.
Q

228.0

87
6/728/80
51 20.2

173 20.1
57 1%.1
173 20.1
17568.7 0
34600.00
17566.40
34607.20
117

0.50
2.09

0 720

N -
D)

Pl ]
[ B ]

FfOoOSMNVOQOOCOoOONO
L]
N OTAOaOoOCoOOoOmO

A -]

2N
VOO WwOWwoOo

NMOOOOO s~ OO

p—
LI R IR T |

W~

~~
. []
NN

—
(=]
LI ]

.
OO0 =oUNwNOO

NoOOCCOoODOODWSs:OOWOO

—
wi

o
.
o

289.9

88
6728780
57 40.4

173 24.4
57 39.5
173 24.0
17573.20
34449.50
17574.50
34456.90
143

0.50
1.69

-0
IR

MNMwWwUVMWVooo o oD m

WOOhoOoOoOoOoOhw

wn

WOOR OO~ OO
L I | e 0 a &
> OVOoOO+r Vo

wWOoOOoCOoOOoOOoO=~NOOWVwWOoO
« e
VUNOoSonNnNOoG oMo O

NOAA ship Oegon (cont'd).
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58 0.1 58 20.1 58 40.3
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Table A-1.--Station and catch data for the NOAA ship Qregon (cont'd).

HALL 2
MONTH/DAY/YEAR
LAYITUDE STARTY
LONGITUDE START
LATITUCE END
LONGITUGCE END
LORAN STARI

LORAN START

LCRAN END

LORAN END

GEAR DEPTH
DURATIOMN IN HOURS -
DISTANCE FISHED
PERFORMANCE 7 GEAR

PCLLOCK

PaC COD

PAC 0C PrRCH
OTHER RCKFISH
SABLEFISH

PAC HERRING
ATKA MACHEREL
SCULPINS
EELPOUTS
CTHER RNDFISH
TOT ROUNDFISH

YELLOW SCLE
ROCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENL AND T1BT
ARRCWTIOOTH fFL
PAC MALIBUY
OTHER FLIFISH
TOT FLATFISH

SKATLS
TOT ELASMOERH

RED KING CRAB
BLUE KING CRAB
TANNLR, BAIRDI
TANNER., OPILIOD
TANNER, HYBRID
OTHER CRAB
SNAILS

SHRIMP

STARF ISH

SQUID

0CTCPUS

OTHER INVERTS
TOTaL INVERTS

OTHER

TOTAL CAICH

99
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59 0.3
175 2.6
59 0.2
175 4.8
47061.50
33el17.70
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Table A|l. --Station and catch data for the NOAA ship Oregon (cont'd).

HAUL #
MONTH/DAY/YEAR
LATITUDE START
LGNGITUCE START
LATITUDE END
LONCITUDE END
LORAN START

LORAN START

LORAN END

LORAN €ND
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OURATION IN HOURS
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GTHER RNDFISH
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YELLOW SOLE
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ALASKA PLAICE
GREENLAND 187
ARROWTOOTH FL
PAC HALIBLI
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10T FLATFISH
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TOT ELASMOBRH

RED KING CRAB
BLUE KING CRaB
TANNCR, BAIRDI
TANNER, CPILID
TANKER,» HYBRID
CTHER CERAB
SNAILS

SHRIMP
STARFISH
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OTHER INVERTS
JOTAL INVERTS
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Table A-2.--Station and catch data

HAUL #
MONTH/DAYZYEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGITUDE END
LORAN START

LORAN START

LGCRAN END

LORAN END

GEAR DEPTH
DURATICN IN HCURS
DISTANCE FISHED
PERFORMANCE / GEAR

POLLOCK

PaC COD

PAC DOC PERCH
OTHER RCKFISH
SABLEFISH

PaC HERRING
ATKA MACKEREL
SCULPINS
LELPOUTS
OTHER RNDFISH
TOT ROUNDFISH

YELLOW SOLE
ROCK SOLE
FLATHEAD SOLE
ALASKA PLAICE
GREENLANG T1BT
ARRCWTOGTH FL
PAC HALIBUT
OTHER FLIFISH
10T FLATFISH

SKATLS
TOT ELASMCERH

RED KING CRAB
dLUE KING CRAB
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Table A-2.--Station and catch data for the chartered

HAUL &
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGLTUDE END
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Table A-2.--Station and catch data for the chartered vessel Ocean Harvester (cont'd).

HAUL #
MONTH/DAY/YEAR
LATITUDE STAaRT
LONGITUDE START
LATITUDE END
LONGI TUDE END
LORAN START

LORAN START

LORAN END

LORAN END

GEAR DEPTH
DURATIUN IN HOURS
DISTANCE FISHED
PERFORMANCE 7/ GEAR

POLLOCK

PaC COD

PAC CC PERCH
OTHER RCKFISH
SABLEFISH

PAC HERRING
ATKA MACKEREL
SCULPINS
LELPOUTS
OTHER RNDFIsH
T0T ROUNDFISH

YELLOW SGLE
ROCK SCOLE
FLATHEAD sSOLE
ALASKA PLAICE
GREENL AND 1BT
ARRCWTOOTH FL
PAC HALIDUT
OTHER FLTIFISH
TOT FLATFISH

SKATES
T0T ELASMOBRH

RED KING CRAB
SLUE KING CRAB
TANNER» BAIRDI
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Table A-2.--Station and catch data for
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Table A-2. -Station and catch data for the chartered vesse
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Table A-2. --Station and catch data
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Table A-2.-- Stati
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Table A-2. --Station and catch data for

HAUL #
MONTH/DAY/YEAR
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Table A-2.--Station and catch data for the OCEAN HARVESTER (cont'd).
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Table A-2.--Station and catch data for the chartered
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Table A-2. --Station and catch data for

HauL &
MONTH/DAY/YEAR
LATITUDE START
LONGITUDE START
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Table A-2. --Station and catch data for the chartered vesse
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Table A-2. -Station and catch data for the chartered
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Table A-2. --Station and catch data for
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Table A-2. --Station and catch data for the chartered vesse
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Table A-2.--Station and catch data for the chartered vesse
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1
Table A-2.--Station and catch data for the chartered vessel Ocean Harvester (cont'd).
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Table A-2.--Station and catch data for the chartered vessel Ocean Harvester (cont'd).

HAUL #
MONTH/DAY/ZYEAR
LATITUDE START
LONGITUDE START
LATITUDE END
LONGLTUDE END
LORAN START

LORAN STARI
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Table A-2.--Station and catch data for the chartered vessel

HAUL 1
HMONTH/DAY/YEAR
LATITUDE START

LONGITUDE STARI

LATITUDE END
LONCGITUDE END
LORAN STARI
LORAN START
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FLATHEAD SOLE
ALASKA PLAICE
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ARRCWIOOTH FL
PAC HALIZUTY
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I0T FLATFISH

SKATES
TOYT ELASMOBRH

RED KING CRAU
BLUE KING CRAB
TANAKER, BAIRDI
TANNER, OPILID
TANNER» HYBRID
CTHER CRAB
SNAILS

SHRIMP
STARFISE
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TOTAL INVERTS
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Table A-2.--Station and catch data for the chartered vessel

HAUL I
MONTH/DAY/YEAR
LATITUDE START
LONGITUCE STARTY
LATITUDE END
LCNGITUDE END
LORAN START

LORAN START

LORAN END

LGRAN END

GEAR DEP1IH
DURAYION IN HOURS
DISTANCE FISHED
PERFORMANCE / GEAR
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PAC HALIBLT
OTHER FLTFISH
TOT FLATFISH
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TOT ELASMOBRH
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TOTAL INVERTS
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CQcean Harvester (cont'd).
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Appendi x B

Rank Order of Relative Abundance for Fish and |nvertebrates

Appendi x B contains a conputer listing of all fish and invertebrates
caught during the 1980 denmersal trawl survey ranked in order of relative
abundance (kg/ha).
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Tabl e B-1.-- Rank order

TOTAL TRAWLS

329

TOTAL SPECIFS 255

SPECIES RANKED BY MZAN CPUE (KG/d4A)

RANK SPECTES

190
11
12
L3
14
15
16
17
18
19
20
21
2¢2

23

10219
21740
21720
68539
80000

10285

10260

69322
68560
24165
$9990
10115
69323
10130
812 42
69010
26184
24191
00400
21371
10211
10110

10120

MEAN CPUE
(KG/HA)

L0.92381
32.27435
19.41014&
12.670625
8.82922
7.46224
5405445
4.55879
4e56420
4, 407233
4,23007
‘3.68367
3.59256
é.?kﬁﬂﬁ
2.57859
1.74762
lab63111
1.02941
1.45270
1.08346
1.034725
1.02293

9.92311

50 PERCENT
w-==CONFIDENCE LI

315.19855
24.6B205
i6.20773
8.86B22
6.59764
6e 34319
4,35032
2.92760
3.39609
3.66743
3.24047
3.01149
0.00000
2.31046
1.52433%
1.21787
Q.94 902
0.95488
1.13€82
B.69232
0.26198
0.561740

0.75722

TOTAL EFFORT

MITS ===
46.64908
39466566
22061234
1648430
11,0420
8.581 30
7.75657
6.12998
5.69230
5.15123
5.219€7
4.35585
8.21684
3.1833;
3.63264
2.21731
2.31260
2.30395
1.7 6658
1e47461
1.3075¢
1.22846

1.09021

1112.1 HA

PROPORTION
0.21933050
0.1729?279
0.10402627
0.06793817
0.04727181
0.03999376
0.03244870
0.02443275
0.02455454
9.02363172
0.02267093
0.01974250
0.01925641
0.014721867
V01361989
0.00936636
¥.00874190
0. 00873281
D.0077€574
0.00580680
0400556570
D.00546236

0.00495063

CUMULATIVE
PROPORTICN

C.219i3050
0.39230329
0.496331548
0.56426978
0.61154159
0.65153535
0.6839€405
0.70841680
0.73277134
0.756;0306
Qe77502404
0.79881661
0.81807303
0.83279490
0.84661478
0.85598114
0.86472305
0.B87345586
0.8E124160
0.88704840
0.89259410
N.89807648

0.90302711

of fish and invertebrate taxa by relative abundance (kg/ha)

NAME

YELLOWFIN SOLE
WALLEYE POLLOCK
PACIFIC COD

TANNER CRAB (OPILIO)
STARFISH UNIDENT
ALASKA PLAICE

ROCK SOLF

RED KING CRAB

TANNER CRAS C3AIROI)
WATTLED EELPOUT
INVERTEBRATE UNIDENT
GREENLAND TURBOT
BLUE KING CRAB
FLATHEAD SOLE
PURPLE-DRANGE SEASTAR
HERMIT CRAB UNIDENT
SPARSE TOOTHED LYCOD
SHORTFIN EELPOUT
SKATE UNIDENT

PLAIN SCULPIN
LONGHEAD DA3
ARROWTOOTH FLOUNDER

PACIFIC HALIBUT

ozt



Table B-1.--Rank order

HANK SPECIcCS

24
23
26
27
28
2y
30
31
32
33
34
35
36
37
i8
39
49
41
42
43
44
45

46

&7

46
49
50

51

83010
21347
80200
21348
71820
11884
21509
71509
82730
21375
21372
00450
98205
91000
20510
71870
00420
81719
67400
78010
20040
21370
£3020
24100
71882
23041
98200

21420

0.92273
G.91504
0.90102
0.84447
0.79082
0.78005
0.73266
0.65769
D.61328
0.61323
0.56002
0.55304
,53022
0.52041
0.50353
Deba107
0.49779
N. 40208
0. 377207
Ve 371729
0.33%902
0.27581
Ve25127
0.240126
0.22231
0.21774
0.21738

9.21652

0.28244
0,33743
0.33260
0.53814
0.51229
0.520%9
0.51913
Q. uh506
0.06693
0.35230
0.28293%
0.30678
0.13458
0.03308
0.00000
0,06904
0.15618
D.11601
0.18017
0.22855
0.16333
0.16492
0.99000
0.09927
n.12382
0.03405
0.03991

0.12053

MITS===-»

1.36302

1.52266

leb6944

1.15080
1.06934
1.03911

0.94618

0.87029

1.13963

0.87416

0.83795
0.50931
D.92586
1.00775
L.19208
0.81309
0.66140
D.66E15
0.57777
0.51504
0.51464
0.38620
0.50463
0.38324
0.32081
0.40142
0.39484

Ve31252

PROPORTION
0.0049453
0. 00490416
0.00482901
0.00452593
0.00423838
0.0041£066
0.00392666
0.001524 €7
0.003286 87
0.00328658
9.003001 42
0.00299081
0.00284170
0.00273915
0.00269867
0.00236388
0.00218555
0.002154 94
0.002031 65
0.00199262
0.00181695
0.00147819
0.00134666
0.00129302
0.00119142
0.00116695
9.00116502

0.00116046

0.207972248
€.91287664
0.91770566
0.92223159
0.92646992
0.93065063
0.93457729
0.93£10216
0.94138903
094467561
0.94767703
0.950667 B4
0.95350954
0.95629369
0.95€997 36
0.96136124
0.96354679
0.96570173
0.96773335
0.9697 2597
0.97154292
0.92302111
Q.97436777
0.97566079
0.97655227
0.97801922
0.9791E424

0.,98034470

of fish and invertebrate taxa by rel ative abundance (kg/ha) (cont'd).

NAME

BASKETSTARFISH UNIDENT

YELLOw IRISH LGRD

LETHASTERLI AS NANIMENSIS

BUTTERFLY SCULPIN
NEPTUNEA PRIBILOFFENSIS
NEPTUNEA HERGDS
SCULPIN UNIDENT

SNAIL UNIDENT

SAND DOLLAR UNIDENT
MYOXOCEPHALUS SP
SHORTHORAN SCULPIN
STARRY SKATE
HALOCYNTHIA (iETHYUH) AURANTIUM
SPONGE UNIDENT
SABLEFTSH

NEPTUNEA LYRATA

BIG SKATE

CTENODISCUS SP

KOREAN HORSEHATR CRAS
0CTOPUS UNIDENT
STORGEQN POACHER
GREAT SCULPIN
GORGONOCEPHALUS CARYI
EELPOUT UNIDENT
NEPTUNEA VENTRICOSA
CAPELIN

SEA POTATO UNIDENT

BIGMOUTH SCULPIN

1zT



Table B-1.-- Rank order

KRANK SPECIES

52
53
54
55
Se
57
58
59
60
61
62

63

67
68
69
70
71
12
73

T4

75

76

11

78

1y

21315
6603}
10229
43000
68578
21438
88781
930090
21314
85000
800i0
21316
98100
23055
20720

£0590

21313

40500
68599
2itl0
12500
85200
21932
80310
21735
72743
69529

213990

0.214L1
0.29000
0.18291
D.18024
0.15759
0.14658
N.13852
0.13393
de03312
0.11979
0.11921
D.0Dp828
0.09459
Ne 09002
0, 08088
N.N83713
N.07651
0,06553
7.06502
0.06115
0.05952
0.05849
0.65655
D.05647
005626
0.05551
0,05547

De04679

of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).

y P
IDE

) £
a===CONFIDEN

0.01642
0.14606
0.10015
0.05056
0.09054
0.10840
0.07 235
0.00000
0.05834
0.05428
0.00000
0.00000

0,00000

0.00559

0.06817
0.05072
0,03972
0,03707
0.039297
0,02710
0.01903
0,00000
0.03417

0.00009

0.03127

0.03551
0.03235

n.02358

NT
LINITS===»

0.61192
0.25516
0.26567
0.30991
0.22463
0.18401
0.2067)

0.28201

0.20789

0.18530
0.2414)
0.225313
0.21289
Q0.17445
0.12559
0.11673
0.11330
0.09400
0.09097
0.09521
0.10001
0.15483
0.57893
Q.14990
0.08075
0.07551
0.10859

0.970n0

PROPORTION

0.00114785
V.00107512
0.00098032
0.90096598
0, 00084454
0,00078561
0.D007 4242
0.00071778
d.00071344
6.00066200
0,00059%068
0.,00052671
0.00050694
3.000482456
0.00046562
0.00044873
0.00C41004
0.00035123
N.00034648
0,00032775
0,0003190}
0.00031345
0.00n030307
0,00030263
0,00030152
0.00023749
0.00029729

N.D0025077

0.98149255
0.98256766

0.983547938

0,9E45139%6

0.98535854
0.76614415
0.9E668657
0098760435
0.9€€31779
0.98895979
0.9€955047
0.99007718
0.99058612
0.99106658
0.99153220
0.99198093
0,99239057
0.9927422)
0.99309069
0.99341845
0.99373746
0.99405094
0.99435398
0.99465661
0499495814
0.99525563
0.99555292

0.995EN369

NANE

ARCTIC STAGHORN SCULPIN
PINK SHRIMP

STARRY FLOUNDER

SEA ANFMONF UNIDENT
HYAS CRAB (SHARP SPINED)
THORNY SCULPIN
TELMESSUS CRAB
TUNICATE UNIDENT
THREADED SCULPIN

SEA CUCUMBER UNIDENT
EVASTERIAS SP
ARMORHEAD SCULPIN

SEA ONION UNIDENT
RAINBOW SHELT
SEARCHER |

LEPTASTERIAS POLARIS
GYMNOCANTHUS SP
JELLYFISH UNIDENT
TANNER CRA3 (HYBRID)
PACIFIC HERRING
FUSITRITON OREGONENSIS
CUCUMARIA SP
WHITFSPOTTED GREENLING
PISASTER sP

SAFFRON COD

BUCCINUM ANGULOSSUM
HYAS SP

SPINYHEAD SCULPIN

Tt



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

MEAN CPUE
RANK SPECIES (KG/AdA)
v 71764 0.04104
81 22201 0.03832
82 10200 ¥.43765
83 24189 0.03547
84 V0472 0.03296
85 21380 0.03114
86 82000 0.03109
b7 82510 Ve 29062
88 30420 0.02557
8y 68577 2.02508
¥y 72751 0.02483
J1 23010 N.02438
92 22200 0.01627
93 83000 C.018i4
94 82500 0. 01743
95 21753 0.01699
96 21592 0,01556
97 71001 0.01496
98 2032¢ 0.01366
99  €5010 0.01303
100 66000 0.012482
101 21725 0.01259
102 22204 0. 01209
105 72752 0.91163
104 98310 0.01119
105 111212 0.00963
106 21345 0.00935
107  zouel 0.00831

93 PERCENT

¢~=<ZCNFIDENCE LIMITS==-«

0.0200¢4
0.02154
V.01978
0.01270
0.00286

0.0)0009

0.0)900

D00y
0.,00000
0.103900
0.01 505
0.011085
0.01048
0.00362
0.0%066
0.03000
0.00402
0.00000
0.00000
0.0000D
0.00126
D.N0536
0.00193
0.00700
0.00504
0.00554
0. 00009

0.00520

0.06205
0.05509
0.05553
0.05825
0.06306
0.06245
0.07952
V.u7682
0.06692
0.05024
0.03460
0.03770
0.02606
0.03267
0.03421
0.,04133
9.02710
0.03471

0.03287

0.03463

0.02437
D.01986}
0.02224
0.01626
0.0173¢4
0.01371
0.02485

0.01142

PROPORTION
0.000219 97
0.00020536
0.000201 €0
0.00019011
0.00017663
0. 00016690
0.00016663
0.00015555
0.000137 03
0.00013430
0.00013306
0.00013065
0.000097 94
0.000097 24
0.N0009343
0.000091 04
0.00008339
0.00008016
0.00007 334
0.00006983
0.00006869

0.000067 46

0.0000647T

n.00006231
0.00005929%9
0.00005159
0.00005012

0.00004455

CUMULATIVE
PROPORTION

0.99602366
0.99622902
D.996630£2
0.99662092
0499679156
0.99696445
0.99713109
0.99%728663
G.997462360
0.%9755796
0.99769102
0.93782167
0.99791962
0.97801686
0.99811029
0.99820113
0.79628472
0.99836489
0.99843622
0.99850805
0.99857624
0.99864420
0.99870892
0.9987712¢
0.99883127
0.998658266
0.99693298

099897753

NAME

VOLUTOPSIUS MIDDENDORFFII
LIPARIS SP

REX SOLE

POLAR EELPOUT

ALFUTIAN SKATE

PACIFIC STAGHORN SCULPIN

BRISINGELLA PUSILLA
GREEN SEA URCHIN
NORTHERN ROCKFISH

HYAS CRAB CROUNDED SPINED)
LYRE WHELK

FULACHON

SNAILFISH UNIDENT
BRITTLESTARFISH UNIDENT
SEA URCHIN UNIDENT
PYRULOFUSUS DEFORMIS
PACIFIC SANDFISH

SNAIL (GASTROPOD) EGGS
BERING WOLFFISH
CUCUMARIA JAPONICA
SHRIMP UNTDENT

ARCTIC €OD

MARBLED SNAILFISH
SILKY WHELK

APLIDIUM SP

BERINGIUS BERINGII
LONGFIN TRISH LDRD

BERING POACHER

€T



Tabl e B-1.-- Rank order

MEAN CPUF
RANK SPECIES (KG/AX)
18 21921 0.00759
IQ? 20009 0.00711
110 21355 0.00750
11 71961 U.00682
112 70100 0400651
113 @120} D.00644
116 10270 0.00643
115 71156 0.00617
1lo 71030 0.00597
117 75110 0.00585
116 20006 2.,00574
119 71012 C. 03569
120 00471 2.00559
121 71891 0.00533
122 71759 0. 00480
125 29050 0.00402
124 20060 0.00363
125 66204 ¥, 00352
126 21340 0.00325
127 11025 0.00305
126 42000 0.00305
12y 71835 0.00298
130 74000 V.00278
131 66502 0.02287
132 21350 0.00281
133 72755 0.00277
134 21935 0.00263
135  8136u 0.00248

9) PERCENT

0.0177
0. 00075
0.00842
0.00373
0400000
2.00128
0. 00000
0.00042
0. 00000
0.00164
0.00276
0.00172
0.00000
0.00055
0.20000
0.00063
0.00128
0.90009
0. 00000
0.00000
0.00000
0.00179
9.00088
0.00028
n.20123
0.0)047
700000

0.03000

w===CONFIDENCE LIMITS===~

0.01342

0.01346

0.00979 -

0.00992

0.01731
0.01160
0,01702
0.01193
0.01548
0.01006
0.00872
0.00967
0.01486
0.01010
0.01103
0,007 41
0.00597
0,00935
0.00753
0.00674
0.007 33
0.00418
V.00509
0.00546
V.00439
0.00506
0.00690

0.0053y

PROPORTL 0N
1.000040 69
0.00003810
0.00003602
0.00003657
0,00003490
0.00003449
0.00003445
0.00003309
0.0000320¢2
0.00003135
9.00003075
0.00903052
0.00002997
0.00002854
0.00002573
0.000021 55
0400001944
0.00001885
0. 00001744
0.00001636
0.000016 34
0.0000159y
0.00001599
0.000015 38
0.00001507
0.000014 82
0.00001409

0.00001329

CUMULATIVE
PROPORTION

0.99901822
0.99905632
0.997909438
0.99913096
0.99916586
0.99920035
0. 99923481
0.599267€9
0.99929992
0.99933126
0.99936201
0.99939253
0.99942250
0.99945104
0.99947677
0.99949832
0.99951776
0.99953661
0.99955406

D.99952042

0.99958676

0.99960275
0.99961874
0.99%63412
0.99964919
0.99966401
0.99967810

0.99969139

of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).

‘NAME

ATKA MACKEREL

POACHER UNIDENTY

RIBBED SCULPIN
CLINOPEGMA CANCISTROLEPIS) MAGNA
CHITON UNEDENT
EUNEPHTHYA (GERSEMIA) SP
BUTTER SOLE
VOLUTOPSIUS FRAGILIS
DIOMEDES® TRITON
SPISULA SP
SAHBACKVPUACHER
DRANGEPEEL NUDIBRANCH
ALASKA SKATE
PLICIFUSUS KRDYERI
VOLUTOPSIUS FILOSUS
ALEUTIAN ALLIGATORFISH
WARTY POACHER

LEBBEUS POLARIS
BLACKFIN SCULPIN
TRITONIA SP

SEA PEN UNIDENT
NEPTUNEA BOREALLS

CLAM UNIDENT

CRANGON SP

TRIGLOPS SP

BUCCINUM POLARE

KELP GREENLING

DIPLOPTERASTER MULTIPES

vt



Table B-1.-- Rank order

nANK SPECIES

136
idi

130

149
141
142
1643
las
145
L4d
147
148
149
150
151
152
153
154
155
156
L57
158
159
160
161
162

163

2C005
75285
71010
65000

219130

58080

L2005
71602
69060

72156

66570

66045
827 40
69121
69120
72063
69086
22236
23800
75111

81780

T4050

69079
50160

75286

21934

75266

71274

0.00244
0.00240
0. 00228
0.00209
D125
0,00169
6.00189
0.00131
V. 00179
0.0Q20179
0.00157
N.00157
0.00150
0.00148

0.00141

0.00140

0.00130
0.00128
Je0126
0.00120
N.03117
0.00109
0.00063
0.00075
0.00075
N.0007 4
0.00071

0. 02069

90 PER
»~=-=-CONFIDENC

0.00004
V02000
0.00000
0.00000
0.03000
0.03000
0.03000
0. 00000
0.02000
0.00042
N.0)074
D.00082
0.00000
0.39009
0. 00000
0.00081
0.00002
0.9)017
2.930%0
0.02000
D.0)000
0. 00000
0.00016
0.00015
0. 03000
0.,00014
0.00035

n. 0000

MITS5~~-«

0.00483
0.00487
0.00520
0.00543
0.u0398
0.00502

0.00502

0.00376

0.00392
0.00315
0.0024}
0.00232
0.0039%y
0.00326
0.00351
0,00199
0.00259
0.00239
0.00162
0.00253
0.00276
0,00247
2.00150

0.001 35

'0.00198

0.001 34
0.00107

0.00149

PROPORTION
0.00001306
0.000012€7
0.00001221
0.00001119
0.00001047
0.0039901013
0.00001013
0.00000963
000000962
0.00000957
0.00000697
0.00000841
0.00000805
0.00000791
0.000007 53
0.00000750
0.00000698
0.000006 86
0.0000067/
0.0000064k4
0.00020626
0.90000582
0.000004 46
0.00000403
0.00000400
0.00000395
0.00000381

n.00900371

CUMULATIVE
PROPORTION

0.9991 04546
0.99971733
0.929922954
0.99974074
0.99975121
0.99976133
0.99977146
0,999 8115
0.99979077
0.99980034
0.99780932
0.99931273
0.99982518
0.95983359
0.99984127
0.,999E4876
0.99985574
0.99986260
0,99986937
0.99982580
0.99988207
0.999887 89
0.99989234
0.99989638
0.97990038
0.99990433
0.99990814%

N.99991185

of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).

NAME

LONGNOSE POACHER
GREENLAND COCKLE
NUDIBRANCH UNIDENT
BARNACLE UNIDENT
HEXAGRAMMDS SP

STYELA SP

ROUGHSTEM SEAWHIP
NEPTUNEA SP

PAGURUS ALEUTICUS
BUCCINUM SOLENUM

ARGLS SP

HUMPY SHRINP

PARMA SAND DOLLAR
ELASSOCHIRUS CAVIMANUS
PAGURUS CAPILLATUS
AFORIA (LEUCOSYRINX) CIRCINATA
PAGURUS TRIGONOCHEIRUS
PLNK SNAILFISH
PRICKLEBACK UNIDENT
ALASKA SURF CLAM
COMMON HUD STAR

MUSSEL UNIDENT

PAGURUS CONFRAGOSUS
SEA MOUSE UNIDENT
SERRIPES LAPEROUSII
ROCK GREENLING

PACIFIC RAZOR CLAM

BERINGIUS STIMPSONI

seT



Tabl e B-1.-- Rank order

RANK SPECILS

164

177
178
179

180

181 -

ts82
183

184

186
167
Y1)
189

190

23805
23808
71731
21379
72758
71900
715284
71530
727490
71760
20202
21446
68020
21455
09095

63000

66611

7498}
21346

21344

ri7z21

20001
21441
6616%
66170
79020
10259

2422

MEAN CPUE
(KG/HA)

0. 000066
0.00061
0. 33960
0.00052
0.09052
0.90050
0.02050
0.00244
0.00042
0.900461
0. 00041
0,00036
0.00036
0.00034
0.09033
0.,00032
0.00631
0.00031
0.0D025
0.00027

0.,00027

0.00026 .

0,00026

-C.00024

0.00023
0.00022
0.00022

0, 00022

9) PERCENT
e=~=CZ0ONFIDENCF LIMITS5===~»

0.00030
0.00027
2.00034
0.00000
0.00013

0.00017

0.0)007

0,09021
0,03000
0.00006
04000290
0.00000
0.000Q00
0.02000
0.1)000
0,02000
0.0300%4
0.03099
0.00000
0,00000
0.00000
0.00010
0.00011

0.00900

0,00003"

0.00006

0.00000

0.00007

0.001 02
0.000 94
0. 00V E7
0.001 38
0.00091
0.00084
0.00093
0.00066
0.00089
0.00077
0.00062
0.00097
0.00096
0.00091
0.00086
000084
0.00058
0.00053
0.00064
0.00065
0.00059
0.00043
0.00041
0.00048
0.00043
0.00039
0.00045

0,00037

PROPORTION
0.0000035¢
0.00000326
0.0000032¢4
0.00000279
0.00000279
0.00000270
0.00000267

0. 00000235

0400000225

0.00000222

0.00000213
0.00000195
0. 00000193
0.00000183
0.00000178
0.00000170
0.00000169
0. 00000166
0.00000154
0. 000001 47
0. 000001 46
0.00000141
0.300001 39
0.00006127
0. 00000125
0.00000120
0. 000001 20

0.439000% 12

CUMULATIVE
PROPORTION

0.99991539
0.99991865
0.99992189
0.99992469
0.99992748

0.99993012

0.99993284

0.99993520
0.99993745
0.99993267
0.99994184
0.99994379
0.9999%4572
0.99994755
099994933
0.99995103
0.999952711
0. 99975432
0.99995592
0.999957 39
9.99975¢885
0.99996026
0.,99996165
0,99996291
0.99996417
0.,99996537
0.99996657

0.999296774

of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).

NAME

DAUBED SHANNY
SNAKE PRICKLEBACK
COLYS HALLI

WARTY SCULPIN
BUCCINUN GLACIALE
PLICIFUSUS GRISEUS
SERRIPES SP

NATICA CLAUSA
BUCCINUN SP

VOLUTOPSIuUS CASTANEVUS

PACIFIC SAND LANCE =

ICELUS SP
DUNGENESS CRAB
SHOOTH LUMPSUCKER
PAGURUS RATHBUNI
CRAB UNIDENT
ARGIS LAR

COCKLE UNIDENT
RED IRISH LORD
BROWN IRISH LORD
COLUS HERENDEENII
TUBENOSE POACHER
SPATULATE SCULPIN
HIPPOLYTID SHRIMP UNIDENT
EUALUS SP

ROSSIA PACTIFICA
SAND SOLE

N
TROPHONOPSIS (BOREQTROPHOM) DALLI

9zl



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

RANK SPECIES

192
193
194
195
196
197
L98
199
200
201
202
203
294
205
206
207
208

209

211
212

213

215

216
217

218

23836
30060
85210
80650
75281
66580
71580
23809
Jo170
21463
66500
12305
80729
71726
213290
86600
12501
20010
74120
264001
79000
200136
30050
81080
71754
80660
80230

68510

0.00021
0.00021
0. 00020
0.00019
0.00019
0.00018
0.00017
0.00017
0.00017
0. 00016
0.00016
0.00015
0.00015
0.00014
V. 00014
0. 0001 4
0.00012
0.00012
0.00012
0.00012
0.00011
0.00011
0.00010
0. 00010
0.00010
0.00010
0.00010

0.00009

- CONFIOENCE LIMITSmms
0.00005 0.00038
0.00000 0.00055
0.02990 0.00042
0.00000 0.00051
0.00004 0.00034
0.00000 0.00038
0,00004 0.00031
0.00000 0.000 38
0.00000 0.00046
0.00000 0.00032
0.00000 0.000136
0.00000 0.00040
0.00000 0.00039
0.00001 0.00028
0.00001 0.00027
0.00000 0.00037
0.00000 0.00032
0.03000 0.00032
0.00000 0.00032
0.00000 0.00031
0. 00000 0.00029
0.00000 0.00023
0.00000 0.00028
0.00000 0.00022
0.00000 0.00022
0,00000 0.00022
0.00000 0.00026
0,00000 0.00019

PROPORTION

0.000001 14
0.00000111
0.00000108
0.000001 04
0.00000101
0.00000094
0. 00000093
0.00000093
0.00000092
0.000000 85
0. 00000084
0.000000€]1
0.00000078
0.00000078
0.00000075
0. 00000075
0.00000065
0.00000065
0.00000065
0.00000063
0.00000058
0.00000058
0.00C00056
0.00000054
0.00000054
0.00000054
0.00000053

0.00000048

0.99996088
0.99997000
0.99997108
0.99997212
0.99997312
0.99997407
0,99997500
0.99997593
0.99997685
0.999977¢€9
0.99997853
0.99997935
0.99998012
0.99998090
0.99998165
0.99998240
0.99958305
0.99998370
0.999984135
0.9999B496
0.99998556
0.99998614
0.99998670
0.99996724
0.95998778
0.99998831
0.99998884

0.99998932

NAME

LONGSNOUT PRICKLEBACK
PACIFIC OCEAN PERCH
PSOLUS SP

HIPPASTERIA SPINOSA
CLINOCARDIUN SP

ARGIS DENTATA

POLINICES PALLIDA
PIGHEAD PRICKLEBACK

D ARKBLOTCHED ROCKFISH
PACIFIC SPINY LUMPSUCKER
CRANGONID SHRIMP UNIDENT
TRICHOTROPIS BICARINATA
RED BATISTAR

COLUS SPITZ3ERGENSIS
SLIM SCULPIN
SCLEROCRANGON SP
FUSITRITON SP

BLACKFIN POACHER
WEATHERVANE SCALLOP
PROWFISH

SOUID UNIDENT
SPINYCHEEK STARSNOUT
ROUGHEYE ROCKFISH
SOLASTER PAXILLATUS
PYRULCFUSUS 5P
PSEUDARCHASTER PARELII
PEDICELLASTER MAGISTER

DECORATOR CRA3

Let



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

ME AN CPUF

RANK SPECIES (KG/HA) ----CON?:DEQEEEE}HITS-"- PROPORTICN gggg%ﬁ}%gﬁ NAME

220 41100 0. 00009 0.00000 0.00023 0.00000046 0.99998978 - SOFT CORAL UNIDENT

221 213917 0.430009 0.03000 0.00023 0., 00000040 099999023 CRESTED SCULPIN

222 23000 0.00008 0.02000 0.00022 0.0000004% 0.99999068 SHELT UNIDENT

223 71710 0,00008 0.10000 0.00V18 0.00000044 0.99999112 COLYUS 5P

224 20051 0.00008 0.02000 0.00018 0.0000004¢% 0.99999155 ARCTIC ALLIGATORFLISH
225 743100 0.00008 0.0)000 0.00017 0.00000043 0.99999199 SCALLUGP UNIDENT

226 22220 0.00008 0.00000 0.00021 0.00000042 0499999240 BLACKTAIL SNAILFISH
221 222038 0.00008 0.00000 0.000172 0.00000041L 0,99999281 SHOWY SNAILFISH

228 82526 0.00908 0.00000 0.00016 0.00000040 0.99999322 WHITE SEA URCHIN

229 95000 0.00007 0.00000 0.00016 0,00000040 099999361 BRYDZOAN UNIDENT

230 00003 0.00006 0.00000 0.00016 0.000002 33 0.999993964 FISH UNIDENT

231 20055 0,00006 0. 00000 0.00016 0.00000031 099999425 SMOOTH ALLIGATORFISH
232 10150 0.02306 0.02000 0.00015 0.00200021 0.99999456 SLENDER SOLE

233 92500 0.00006 0.00000 0.00015 0, 000000 31 0.99999487 NEHERTE§N HORM UNIDENT
234 00401 0. 03005 0.03000 0.00014 0.00000027 0.99999516 SKATE EEG CASE UNIDENT
235 81060 0.00005 0.00000 0.40014% 0.00000029 0.99999544 SDLASTER 5P

236 21331 0.00005 0.00000 0.00013 0. 00000027 099999571 ARTEDIELLUS SP -

237 200027 0.90005 J.00000 0.00013 0.00000026 0.99999598 DRAGON POACHER

238 66120 0, 00005 0.03000 0.00013 0.00€00026 0.9999962% SIDESTRIPE SHRINWP

239 21352 0.00005 0.00000 0.00013 0.00008026 0.99999650 SCISSORTAIL SCULPIN
240 69001 0. 00005 0.90000 0.00013 0.00000026 0.99999676 LABIDLOCHIRUS (PAGURUS) SPLENDESCEN:
241 81090 0,00005 0.02000 "0.00013 0.00000025 0.9999920L CROSSASTER SP

242 80540 0.00005 0.00000 0.00012 0.00000025 0.99999726 HENRICIA SP

2&3' 66530 0.00005 0.00000 0.00012 0.00006025 0,99999751 CRANGON DALLI

244 217 36 0.00005 0.00000 0.00012 0.00000025 0.99999776 SAFFRON COD JUVENILE (LT 10 CM)
245 68040 0.00005 0.0)000 0.00012 0.00000025 0.999998d0 CANCER OREGONENSIS

246 74104 0.00004 0.00000 0.09011 0.00000023 0.99999823 CHLAMYS SP

247 21767 0.00904 0.00000 0.00011 ND.00000023 0.99999846 BERINGIUS SP

8¢T



Tabl e B-1.--Rank order

RANK SPECIES

248 75610
249 71890

250 21335

251 21384
252 23841
253 74561
254 21360
255 66171

-TCTAL

END OF RANK

MEAN CPUE
(KG/HA)

0.00004
0.00004
0.00004
0,00004
0..00004
0. 00004
0.900603
0.00002

186456515

9) PERCENT

2==-CONFIDENCE LIMITS==-«

0.00000
0.n00000
0.00000
0.0)000
0.00000

0400000

0.02009

0.00000

0.00011
0.00011
0.00010
0.00010
0.00010
0.00010
9.00009

0.00005

PROPORTI ON

0400000023
0.00000022
0.00000021
0.00000021
0.00000020
0+00000020
0.0000001T

0.00000012

CUMULATIVE
PROPORTION

0.99999869
0.99999891
0.99999912
0.99999933
0.99999953
0.99999973
0.99999990

1.00000000

of fish and invertebrate taxa by relative abundance (kg/ha) (cont'd).

NAME

ROCK JINGLES UNIDENT
PLICIFUSUS SP

ARCTIC HOOKEAR SCULPIN
ENOPHRYS SP

DECORATED WARBONNET
NUSCULUS NIGER
BRIGHTBELLY 5CULPIN

EUALUS BARBATUS

6cl
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Appendi x C

Popul ation and Bi omass Estimates for Principal Species of Fish

Appendi x C presents estinmates of population size in terns of nunber of
i ndi viduals and bi omass estimates in netric tons for the principal species
of commercially inportant denmersal fish. Estimates are given by subarea and
for subareas conbined. Estimates are given by stratum code. Strata codes
corresponding to subareas illustrated in Figure 1 are as foll ows:

Subar ea Nunber Stratum Code ()

1
2
3N
3S
4N

4S
5 1

Co bhygwro
[ =Y
N

Li st of Tables
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C-4. Population and biomass estinmates for Greenland turbot . . . . . 134
C-5. Population and bionmass estimates for Al aska plaice . . Coe e 135
C-6. Population and biomass estimtes for flathead sole . . . . . . . 136
C-7. Population and bionass estinmates for Pacific cod . . . . . . . . 137
C-8. Population and biomass estimates for Pacific halibut . . . . . . 138
C-9. Population and bionass estinates for arrowooth flounder . . . . 139

C-10. Population and bionass estinates for sablefish . . . . . . . . . 140



Table G| .--Population and bionass estinmates for walleye pollock,

STRATUN

NONOPFPWwNG-

Ll

TOTAL

STRATUM

NGO v~ o

-

TOTAL

STANDARD TRAWL WIDTH = 12.19200000 METERS

AREA SC. MI.

24»306.
17,724,
18,219,
26798,
€3,273.
1, '030-

4r481,

5' 92’.

13e,308,

MEAN W1 MT

0.000403
0.000295
0.C0C258
0.000199
0.00C348
0.CCCL9S
0.000077
0.C00287

EFFECTIVE Do Fo =

80.000 PERCENT
90,000 PEACENT
95.000 PERCENT

HAULS HAULS

TOTAL WITH WITH

SAMPLES HAULS CATCH NuMs,

2+ 681377521 9E+07 5¢& 47 47

«500C31165E+07 41 40 40

«4S6290€ETF4QT 3e 32 32

«75387 638 38+ 07 67 62 62
«E68800334E+07 57 51 51

«4790E6583E+07 33 39 39

212662260 3E+07 106 10 10

«166743635€407 25 23 23

«383467EB1E+ Q8 329 3104 304

VARLANCE METHOD
POPULATION PCPULATION USED

«63€103583E¢09 «153182571E+1¢8 1
«56400168992E+09 «821170471E+17 1
«123201995E+10 «6482036837E¢ 17 1
«113045303E+10 «199311523F+18 1
«457785583L 409 «351524882€+17 1
«181413666L¢10 «16822157€EE+18 1
«483565629E 08 «204748363E+15 - 1
«B827779498E+08 «4729646268E+ 15 1

»SIEEES236F 010

216.64130

«2034399E85F 418

HAUL S )
WITH CPUE
L-F MT/%M
4¢€ 0.C3805
4¢ 0.031¢€4
32 0.06985
57 0.02985
Y 0.02385
39 0.07487
9 0.0029¢
22 . 0e0142S
285

BIGMASS MT.

«260180432E+40¢€
«159222214E406
« 3187 32780E+06
2« 225045264E406
«159522922€+ 06
«158458717E406
«ITLTE2093E%04
«237646777E+405

«150864963E407

176.7 3419

CONFIDENCE LIMITS

TOTAL BIOMASS MT

LOKWER UPPER

«123215237€+07
«115371317E0}
«INEGRESL29E 40T

«178454688€+07
« 1566352609407
01932446 496E 407

VARIANCE
CPUE
HT/KH

«519665E-07
2 B13244E-04
«105616€E-03
«123991€-03
« 65E5302E-04
« 3106 7E-03
«267147E-0S
«139988E-04

«2462968673F+11
«203336234E+10
«219893381€£+410
«704681056E+10
«306531371E+190
«712940212F+10
«424611671E¢C7
«389216032€+08

«45813873€E¢11

TQTAL POPULATION

LOKWER

«438556815€E+10
«457605278€+10
«43060493€E+10

UPPER

«704773652E+410
«135720691€+10
«7162725535L+1 0

CPUE
NO/KM

93.02817
107.99707
273.10337
149.95164

68.4L4ET77
382.84033

3€.35612.

49.64384

VARIANCE
CPUE
NO/KN

+32762SE¢04
«326427€E404
<311 335€E+04
«350695E+04
«JBSEFZF+O]
«732915Ee 04
«12E815E+07
«154530€4+03

TeT



Table C-2.--Population and biomass estimates for yellowfin sole

STRATUM

- -

TATAL

STRATUM

NON e NN

-

TOTAL

NOND P W~

STANDARD TRAWL WIDTH = 12.19200000 METERS

AREA SQ. NI,

24,306,
12,704,
16,219,
26,798,
23,2113,
17,030,

4,481,

5,927,

1365303,

MEAN WT MT

0.000140
0.000197
0. 000107
0.000147
0. 000157
0.C00278
0.000225
0.000246

EFFECTIVE D. Fo =

80.000 PERCENT
90,000 PERCENT
95.000 PERCENT

SANPLES

.68377521 9E+07
«500031155E¢07
«456290BETELD?7
7538783336407
«66BEOD3II4ED?
« 4?7 90B65R 3E+07
«12607 260 3€+0?
«166243635E+07

«383467841€208

POPULATION

«SE7TEV7391E+10
«240609993E+09
« 225241724406
«23216E939E+410
«4314158396E+10
«133873233t¢08
«773453557€ 407
«729493775€408

«12B8595537€ + 11

97.70100

HAULS
TOTAL WITH
HAULS CATCH
58 58
o1 19
52 4
67 67
S? 57
39 15
1c 8
25 21
329 249
VARI ANCS
POPULATION

«E12426052E+18
«101631320E¢17
«1321717268%1}
Ve
«309050916E£418B
«2HbIBEBSITEL 14
« 36EB06852E+14

«718551800E+ 15

«113742254F419

HAULS
WITH

NUMs.

58
|

4
66
51
15

3
21

248

METHOD
USED

[ T E

HAULS
WITH

CPUE
HT/ZKN
58 0.12014
17 0.00946
4 0.00001
66 0.04554
57 0.10129
7 0.00078
g 0.00138
16  0.01075

2313

B1QOMASS NT.

+ 8214 90605€E+06

o 47 321 3436E405

+ 2605768028402
«343291420E406
«677458062E406
« J12269287E404
«11 624 3756E+04
0179260324E405

«191291645€+07

138.81867

~CONFIDENCE LIMITS

TOT AL BIUMASS MT

17049 0226E407
W16645337556407
+159335982E 407

LOWER

UPPER

«2121050664E407
«218N61536E+07
0223259308E+07

VARTANCE
CPUE

RT/7KH

.288538E-03
«936552E-05
«652092E-11
«549718E=04
« 2047 39E~03
» 979372 3€E~07
«12i947E-05
+166997E-04

VARIANCE
BIOMASS

»134905612E+11
«234167273E+09
#135766498E403
«312422E28C+190
«915785760E+410
0 224T87467E+07
»203363224E407
«4643085406E408

«2605715269E+11

TOTAL POPULATION

LOWER

1168197 33E+11
+11085981E8F+11
«107397070E+11

UPPCR

«142371342E211
+»146331257€+11
e 149794005E+11

CPUE
NO/KW

859.75241
48.11900
0.04936
0.00000
645.06 307
2.79434
6.13499
43.74942

VARTANCE
CPUE
NO/KM

«174832E405
«4D64756403
«634826E-03
0.
«690935€+ 04
«117577E¢ 01
«232037€402
«25844L0E*03

<eT



Table G 3.--Population and biomass estimates for rock sole.

STANDARD TRAWL WIDTH =

STRATUM AREA SG. MI.

24,306,
17774,
16,255
26,798,
23,723,
17,030,

§,481.

5’ 92?.

NOwWOL wWN-

[y

TOTAL 136,306,

STRATUM MEAN WT MY

0.000154
0000345
0.000354
0.000432
0.000302
0.000485
0.000136
0.C0C428

NECVYD W -

-

TOTAL

EFFFCTIVE D. F. =

80.000 PERCENT
90,000 PERCENT
95.C00 PERCENT

12.19

SAaMPLES

«E83775213E+07

.500031165E+ 07

«4562908678¢Q7
«753ET B30 3E+ Q7
«668800334E+07
«429C86583E+07
212607260 3E+07
«1667243635E+ 07

»383467831E«08

POPULAT ION

HAUL 5
WITH
L-F

CPUE
MT/7KM

(2]

©.02595
0.00633
0.400002
0.0015%
0.00471
0.00047
0.00000
" 0.01704

—
NOMN &S o

-

-
~N

BIOMASS NT,

+115275345E¢10
«919411695E+ 08
«235312166E +26
.268193627E +08
«104502682€409
< 468251 119E07
< 422E1B384E 405
+664446857E+08

«14AT 621522410

66.42347

200000 METERS
HAULS HAULS
T107AL WITH WITH
HAULS CATCH NuMs,
5k 57 57
41 23 23
3¢ 3 3
67 54 54
57 &7 A6
39 21 21
1¢ 1 1
25 20 20
329 226 225
VARIANCE METHOD
PGPULATION USED
w681973713E+17 1
w2ES742946E+ 16 1
«193294005€+11 1
«296491435E+14 1
0. 3
»328555267€+13 1
L1TE775386E+1) 1
«799876998E+15 1

«7116876340E417

1774495886406
« 1167565456405
« 833472 001E402
+115929670€405
+3152621271E405
e 227159671 8E4104
«ST5359653E+401
«2B40864BOE+ 05

+2830139725€+06

124,37501

CONFIDENCE LIMITS

TOT AL BIOMASS T

LOHWER

+2210EN?SSE4ND
«203351253€E+006
«1EVEI9IIIE+Q6

UPPER

e 3J4bLIGT 195L 406
.3J62676692E406
« 228141 959F 406

VARTANCE
CPUE
MT/KN

«32617CE-04
«20461CE=-04
«170653€~09
+6E2983E-07
+198738E-05
«5568i 4E-07
«208275E~-10
+«+6350L GE~04

VARIANCE
BIOMASS

I3

«152500176E+10
«511589910E+09
«355301424F+04
«501 828014E4C7
+886943395E+08
«l27E815901E4 07
«331038731E+02
«176278728E+09

«230856477€410

TOTAL POPULATION

LOWER

»110061081€+410
«100C3€691E*30
9124660776409

UPPER

«1794623222E41 0
«189447612E410
«198237695E+410

CPUL
NO/KMH

168.,58661
18.38799
0.05157
3.55752
0.00000
0.97740
0.03354
39.B4841

VARTANCE
CPUE
NO/ KM

«145862E0 04
«106284E+03
»328399E~03
«521686E+00
ol
~143164E+00
«112478E=-02
«281650E+ 03

£ET



Table G4 .--Population and biomass estimtes for Geenland turbot

STRATUM

NOCNVYOEANM

L

TOUAL

STRATUM

NONOEWNM-

- -

ToraL

STANDARD TRAWL KIDTH =

AREA SC, MI.

24+ 306,
17,774,
16,219,
2€»17178,
230773,
17,030,
4rb 81,
5,927,

‘136, 308,

MEAN WT MT

0.006¢206
0.0011 37
0.000187
0.000176
0.C0020¢
0.000207
0.C€00:20
0.000167 .

EFFECTIVE Do Fe =

80.000 PERCENT

90.000 PERCENT
95000 PERCENT

SAMPLES

« 68327521 9E¢ 07
«SUNC31165E+07
« 4562708378407
«153L7833 3E+07
«663800334E+07
« 42908658 3£¢07

-+ 12617 260 3E+07

«16674 3635E¢07

«3E3461 ER1E+0B

POPULATION

«1336197968E +07
«355261839E¢07
«BOLILI2BTE+DI
«828919%44E+08
«6827916832F 407
«159294011E+09
«3008493517E 408
«115624353FE +p2

«899697394E£+409

37.0075%6

12.19200000 METERS

HAULS

TOTAL  WITH
HAULS CATCH
58 13

a1 27
32 32
67 4t
57 34
39 33
10 9
25 20
329 216
VARIANCE

POPULATI ON

«185253449E412

«412368608E¢12

« 9944 U2ILOELE

v 264684466E415

¢ 141053412€0 13
0.

.3032626875E¢ 15
0.

«105139853E+17

HAULS
WITH
NUMS.

13
27
12
48
34
3z

9
19

21 4%

METHOD
UsSeED

P S s s e

HAULS
WITH CPUE
L-F NT/KM
0 0.00004
1 0.00081
23 0.02482
17 0.00193
3 0.00021
14 0.00690
3 0.N)2ET7
14 0.00117
1

3I0MASS MT.

«275526154E¢03
< 404051 76EED4
.11325757€E406
1457 66854E+ 05
«142210033€404
.330527667E¢05
+361375545E¢04
+195358534E+404

<1721 92515E+ 06
42,67326

CONFIDENCE LINMITS

FTOFAL BIOMASS MY

«1425111°2F406
«140301800E+06
«133930101E+06

LOWFR

UPPER

«e196ET3BLTE+DSG
«204083229€+06
0210454 928406

VARIANCE
CPUE
MT/KM

«235455€-09
« 428775E-07
»143714€-04
«183722E-06
+153827E-03
«190915€~05
«276192E-405
«293123E~07

VARIANCE
BIOMASS

i

«110086606E+05
«107207222E407
029921460454 09
«104415104E+08
«6BEO58856F 405
<438196605E+ 08
«43895£283E407
.164908475E+06

+359182453E4 09

TOTAL POPULATION

LOWER

«7638154NEF+09
«726623966E409
«691822662E+09

UPPER

«103351938E+10
«107277082E+10
«110757213E+10

CcPUE
NO/KM

0.19541
0.71048
132.40397
10.92541
1.02092
0.00000
23.86320
0.00000

VART ANCE
CPUE
NO/KH

«396223€+02

«164927€-01

«411616E¢03

«465721E401

«315438E-01
o.

«190800€+403
0.

PET



Table C-5.--Popul ation and biomass estimates for Al aska plaice.

STRATUM

NONOAOSr W

e

T0TAL

STRATUN

[ gy

TOTAL

NO N EWN -

STANDARD TRAWL WIDIH = 12.19200000 METERS

AREA 5C. MI.

24, 306,
17521 4.
16,219,
2E57 98,
23,717 3.
17,030.

LYY -3 S
5,927,

136,308,

HEAN WT MT

0.000423
0.C00598
0.000509
0.0006450
0.C00452

0.C00756
0.C00710
0000634

EFFECTIVE D. Fo =

80.000 PERCENT
90.000 PERCENT

95,000 PERCENT

SAMPLES

« 68327521 9E+07
«500031165€¢0Q7
«45629088T7E+C7
«7538781206 3E407
«E6LEVDIILECY?
« 47908658 3E+ 07
«12607260 3E+07
« 16676 3635E+Y7

«383467881E+08

POPULATION

e 843712526E 408
+702605845E+07
« 367190230E+06
+«390872033C 409
»262021499E 409
s LOBESLBDLE+D?
« 7385453588 +07
e694733807C+07

«763697373E+09

94.71837

HAULS

TOTAL  WITH
HAULS CATCH
S8 50

41 11

32 6

67 65

57 56

39 16

10 7

25 16
329 227
VARIANCC
POPULATION

«222116013F+15
«169100587E+ 14
« 2377154228411
‘)l
«9256088 30E+ 15
o.
«216371783E+14
«4047205233E¢13

«11991929D€E+16

HAULS
NITH
NUMS,

50
11
64
56
15
16

225

METHOD
USED

.y P gy e e

HAULS
WITH CPUE
L=F HY/KM

0400521
0.00084
0.00004
0.02332

N -
MEOUNOO0 s,

0,0002 4
0.090416
0.00264

v
~

0.0L791 .

BIONASS NT.

« 356543703E+05
«420393417E404
«1971209964€E403
«175821499E406
«117755087E¢06
« 356093431E+04
+524138107E204
¢« 440682205E+404

« 34B621209€E406

136.61224

CONFIDENCFE LIMITS

TOF AL BIOMASS MT

«308151203E+06
«296508222E¢06
-28634 9195406

LOWER

UPPER

«389491214E¢06
« 411 33690F 416
« 4112932238+ 06

VARTANCE
CPUE
NT/Z7KN

«}13265E=-05
»1E5517E-06
« 303095€~-09
«119N53E-04
«555792€-05
9292928E-07
«630391€E-05
« 4B5420E-06

«529569491E¢08
« 4638514528207
«6310471626+04
«676614588E409
«248561885L¢09
«136091249F+07
«100196166E+C8
«134963463E%07

«995598410E+09

TOTAL POPULATION

LOWER

«T191195647E+09
«INO2%ES5TEF 09
«625084255€409

UPPER

«808275199E+409
«f2109E16ELE®)9
«832310692€+09

CPUE
NO/KH

12,335903
1.40512
0.08486
0.00000

39.17784
0.00000
5.85810
h.16648

VARIANCE
CPUE
NO/ KM

«475065E401
<67631 EE+00
«114126E-02
D.
«206935E+02
0. :
«136446F¢02
+145559E¢ 01

GET



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

[
-
X
™
-}
[ =

a

NGOG YO & N

-

TOTAL

STANDARD TRAWL WIDTH = 12,19200000 METERS

24,306,
1”7"0.
16,219.
26'7 ‘96.
23,7113,
17,030.
bebll,
5,927,

136,308,

SAMPLES

«EE327521 9E207
+500031165E407
- £56290837€+ 07
«753878383E+07
«668800334E407
42908654 3E407
«12607 260 3E¢07
+166743635E+ 07

383467 8B1€408

STRATUM MEAN

NOSNO &SN

-

TOTAL

EFFECTIVE

£0.000
90.000
754000

KT MT

0.000166
0.000146
0.000189
0. 000207
0. 000237
0.000162
0.000178
0.000225

De Fe

PERCENT
PERCENT
PERCENT

POPULATION

»9209593981E+08
«264887673L+409
«2101027 31E£409
«270011988£408
«2T416843T0E40B
«B84L1749TAH3E408
«914800114E407
e 428286739408

«756521287£+09

94.39600

HAULS
TOTAL WITH

HAULS CATCH

Se 46

41 40

32 32

67 52

52 35

39 33
10 9

25 23

32¢ 210

VARIANCE

POPULATION

«349327364E415
«193565863E+16
«204TE2053E¢16
«138768513E¢14
«575266B75F¢14
«4326330072E4+15
«95B2956215€+13
«10869028TE+15

«495451632E¢16

HAULS
WITH
NUMS. .

46
40
32
52
35
33

23

270

METHOD
USED

S PR pa s ph b e

HAULS

CPUE
MT/KH

8 0.00221
25 0.00772
15 0.00872
22 0.00074

6 0.00097
2n 0.002E5

3 0.00129 .
16 0.00450

JIOFASS NT.

«151 348438E+405
+386110270E¢05
« 37804LERGTE+DS
+559486335€+4 04
«647643122F¢04
«1363593939€E+05
«162466382E404
“7506429E6E404

«128402540E¢06

84.02958

CONFIDENCE LIMITS

TOTAL BIOMASS MY

21124697 29F+06
«107304890E+06
«1036891003E¢00b

OWFR

UPPER

«144315351E¢006
« 1489031906+ 06
«152914077L206

TOTAL PDPULATION
LONER

659357 3554F¢09
«639416196E409
«016536721E+09

VARIANCE
CPUt
HWT/KHM

«205280E-06
«171533E-05
« 3618 34E~05
«104789€-07
«127236E~-06
«533991£-06
«210348E-06
«169522E~05

VARIANCE
BIOMASS

«959782072E+ 07
«423ERS5550E408
«753342337E+08
«595548101E¢05
«569117836F+07
«122563825E+08
«334336173E206
«4714690655407

«1514122 53E4 09

+B4T463021E409
«8736263708E09
«EF6505B54E409

UPPER

CPUE
NO/KN

13.30253
52.97423
46.04577
3.58164
4.079066
17.56989
7.250614
25468546

VARIANCE
CPUE
NO/KH

7411476401
«JT416TECOQ2
«983527€¢02
«24416EE+DO
«128610€¢01
«1E8404€E202
«60291 8E+01
«390924E402

9¢T



Table C-7.--Population and biomass estimtes for Pacific cod.

STRATUM

NG V& NN -

[y

TOTAL

STRATUM

-

1arAL

EFFECTIVE 0. F.

20.000

NONYNO S WN -

STANDARD TRAWL WIDTH =

AREA §0. MI,

24,306,
17774,
160219,
Zbs 138,
23,1113,
17,030,
4rbidl.
5,927,

136-30¢.

MEAN WT MT

0.000643
0.001812
0.Q00683
0.000630
N. 000752
0.001135
0.000381
0.001114

PERCENT

90.000 PERCENT

95.000

PERCENT

12.19

SAMPLES

« 68307521 9E+ 07
«S00031155E+07
45629083 7E% Q7
«753b7 838 3F¢ 07
«668800334E¢07
« 67908658 3E¢07
12607 26)3F ¢ 07
.166743635€¢ 07

« 383467 BRY1ES 02

POPULATION

. 285742128€+09
«587384367E+08
=13127N2728E+99
»288022244E+09
e 123282456E409%
«165641457E£ 409
+194351311E08
«281569v362E+¢08

+» 1100822076410

6773344

200000 METERS

HAULS
To7aL WITAH

HAULS CATCH
58 52

41 41

32 32

67 63
51 AT
39 33

190 9

25 24
323 307
VARITANCE

POPULATINN

0.
«144049900E¢15
«159238465E4 15

0.

0.
«701956436E+15
+456721256E¢14
«706146145E¢ 14

«255467772E4 16

HAULS
WITA
NUMS.

303

METHOD
USED

- ey

HAULS

WITH CPUE

L=-F HT/KM
19 0.02685
21 0.02129
18 0.02540
39 0.02406
17 0.01391
37 0.03924

b 0.00587

24 0.01884%
179

3I0MASS MT.

+183622632€E+06
«10644601313E+06
«1159212234LE+06
«131499439E¢ 06
» 9302742037405
.188005848E406
a7400213722E+04
« 31616221 4F405

«907323323€406

162.59732

CONFIDENCE LIMITS

TOTAL BIOMASS MY

LOHW

«23094561 ¥F
«757630821E
«712855957 6E

R

¢36
+06
406

UpPPER

«102370103E+0?
« 105701 582E¢07
»108608701E+407

TOTAL POPULATION

LOKER

«103535855F+10
«101644000E+10
«299852362E009

VARTANCE
CPUE
HT/7KNH

«991722E-04
« 19521 0E-04
«3692L4E~-04
» 105214E-D4
»T41655E-05
»263190E-D4
«4153641E-05
« 24907 BE=04

VARIANCE
BIOMASS

«463678128£410
o4BBOB64LEESD?
11ES511201E+10
«825297044E007
.3317319025+09

" .60B674053E+¢09

«6060155322E+ 07
«532523519E+08

«B815154261€+440

«116628558€E+10
»1185204) 3E¢1 0
12017 9177E+L0

. ueePZp

CPUE
NO/7KM

0.300090
11.74695
28.76839

0.0000)

0.00000
Jnedl 44}
15.41582
16.70615

VARTANCE
CPUE
NO/XM

o.
«576128E 01
»164829E¢02

0; -

»305831E+02

» 287 34 9E0 02

»253378E¢02

LET



Table C-8.--Population and biomass estimtes for

STRATUM

NONOSWN =

-

TOTAL

STRATUM

o s . '
NS ~OE N -

TOTAL

STANDARD TRAWL WIDTH = 12-192000007HETERS

AREA SQ. MI,

24,306,

17,227 4,
16,219,
26,798,
23,7123,
17,9030.
40481,
5»,927.

‘136,308,

MEAN WT HT

0.000541
0.002909
0.001216
0.000505
0.000690
0.001355
0.009396
0.000372

EFFECTIVE D, F. =

80.000 PERCENT
90.000 FERCENT
95.000 PERCENT

SANMPLES

«6837752| 9€£+07
«500031155€E+07
« 4562908k 7€+ 07
«751387 833 3£+ C7
«6688N0334E+07
«47IVEBSE IE07
«12607 260 3£+ 07
«166243635€+07

«383467861E+08

POPULATION

«124931029E¢08
« 3486030832407
« 1185991592407
«6343833797+407
9334521 03c+07
«107916114E 07
«1302549475 406
o T92394536cC ¢+ 07

«43176841FC+08

42.40880

TOT AL BIOMASS MT
LOKWER

« 37127 8142E405
«353956106E¢+05
«33E8B604S1E40S

HAULS

TOTAL  WITH
HAULS CATCH
58 “7
61 25

32 14
67 4«8
st 32

39 14
10 3
25 16
329 199
VARIANCE
“POPULATLON

«5784133515F+13
«672834424E412
«864827275E+1}
« 5512208256+ 12
-120808430€+13
«840345137Ee1]
»444862951E+))
«110450662E+14

T «+195355073E¢4

Paci f

HAULS
HITH
NUMs.

199

METHOD
USKD

- b s Pt s et e

UPPER

. 49229847 9E405
«50962)515€+95
«52473617 0L ¢05

ic halibut.

HAUL S :
W1TH CPUE
L=-F MT/7KM

47 0.00241
25 0.00201
14 - 0.00032
48 0.00076
32 0.00074
14 - 0.00031

3 0. 00004
16 " 0.00177

BIOMASS MT.

«164679151E+05
«101 406919E£405

e144162903E404

» 5744245508404
«492519940E¢04
« 1456247 191E+04
«5154640213E402
« 2945132288404

«4317E8311E¢OS

L40.92496

CONFIDENCE LIMITS

VARIANCE
CPUE
MT/KH

21061 6E-06
. 309220E-06
«121694E-07
«251399E-07
.« 430527€=07
10294 5E=07
+460705E=09

. «220617E-06

VARIANCE
BIOMASS

«784T31155E+07
«773147168E407
«253368958E+06
«142078316E+07
«192572310E407
«236283344E+06
«732258824E+03
«643392386E¢006

«220370664F ¢ 08

TOTAL POPULATION

LOWER

« 37420807 3E+08
«357394772F+08
«362535076E+08

UPPER

«4B9328762E¢08
« 5061 4205¢£€4086
«521001759€+08

CPUE
NO/KM

2455831
D.692716
0.2599%2
0.84149
0.B2753
0.22525
0.10332
bo75217

VARIANCE
CPUE
NO/KM

«123716E¢ Q0
«269100€E-01
«415380E-02
«11440%9E-01
«2700E7E-01
- 366125€-02
«21786€E~-02
«397255E+01

BET



Table C-9.--Population and biomass estimtes for arrowooth flounder.

STRATUM

NOC™N O EWN

-

TOTAL

STRATUM

NGV WNM

-

TOTAL

STANDARD TRAWL WIDTH =

AREA SQ. MlI.

24,306,
17,77 4.
16,219,
26,798,
23,77 3.
17,039,

4r481.

5! 927.

136, 308.

MEAN WT MT

0.09Q0120
0.000282
0.000304
N.00027 4
0.000215
0.000247
0.0009000
0,000209

EFFECTIVE D. F, =

12.19

200000 METVERS

HAULS HAULS

TOTAL HITH WITH

SAMPLES HAULS CATCH NuMs,

« 68377521 9E+ 07 S5é& 10 10

«500031165E¢07 41 - Al 40
«4562908687F+07 32 4 4

«753878333E+ 07 67 3 3

«E68800334F+ 07 57 e &
«4790E655 3E« 07 39 21 21
12607 260 3E« C? 1C 0 0

«166743635€+07 25 19 19

«3834567881E+408 329 106 105

VARIANC: METHOD
POPULAT1ION PCPULATION USED

«138240062E+08 « 39624772 30E¢ 14 1
«109124136E+09 O, 3
«761798928E+06 «217370888E+ 12 -1
« 452257965€ 06 <67 3495498F 1) 1
«575006950L+ 07 «584969379E413 1
« 450625613C402 «209914305E4 15 1
e 0. 1
«126443227€408 e117473624E+ 14 1

«1E7619222E 407

56.62903

«2E7420E55E+4 15

HAULS
WITH CPUF,
L=-F MT/KM
0 0. 00024
18 0.00616
0 0.00005
0 0.00002
] 0.90018
8 0.00232
(] 0.00000
12 0.0015¢8
38

310M255 MT.

«165599697E+04
« 308037190E+ 05
«231764459E+03
« 1237 2378B4E+03
«123374356E404
«111261428E405
o.
«264165769E¢04

«47B1674E3E+05

83.85941

CONFIDENCE LIMITS

80.000 PERCENT
90.000 PERCENTY
95.000 PERCENT

TOT AL BIUMASS MY

LOWER UPPER

«403221461E405
«381623980F 4105
« 36271 4 353E405

«553115505E405
«STAT109ETE 405
.5923620616L¢05

VARIANCE
CPUE
MT/ZKH

«126160£-07
«772837E-06
«160196£-038
¢ 958489L-10
«557732€=-08
*« 33555 9E-06
0.
«225T45E-06

VARIANCE
BIOMASS

«SBIES5949EE+ 0D
«193233230E+4 08
+«333530406E+405
«Se6T4HDTHLIE+OG
2249472688E406
«127514460E+08
0.
«627649011E406

+335805206E+08

TOTAL POPULATION

LOWER

«166402830E+09
«160250829F+09
«1564844525E+09

UPPER

«208835614E+09
«214987616E409
«220393920£¢09

CPUE
NO/KM

2.021173
0.N00000
0.16695
0.05999
0.85976
9.40593
0.00000
7.58309

VARIANCE
CPUE
NO/KM

«B41501E+ 00
o.

21 04404E-01

+118504E-02

«1307 20E+ QD

«914564E¢01
0.

«422515€401

6€T



Table C-10.--Population and bionmass estimates for sablefish.

STRATUN

NOVYOE W

-

TOTAL

STRATUM

NONT SN~

-

TOTAL

AREA SQ, MI.

24,306,
170774,
165219,
26,198,
23,773,
17,030,

4r481.

92927

136,308,

MEAN WT MT

0.000000
0.001193
0. 000000
0. 000920
N.090680
h.0Q0O718
0. 000000
0.001366 -

EFFECTIVE Do F. =

EN. 030
90,000
95.000

PERCENT
PERCENT
PERCENT

«1978751 32£+08

40,00585

.255164618E¢15

HAaULS HAULS
TOTAL WITH - WITH
SAMPLES HAULS CATCH NUMS,
«€E8377521 9E+ QY S5€ 0 Q
«3000311535€E+07 Ll 17 17
«456290887E+ 07 32 0 0
«TSIBTEIEIL+D? 61 0 0
-668800334E+07 57 1 1
«4729086583E4+07 35 3 3
»126497 26) 3£+ 07 19 0 0
«166743635E407 25 3 3
¢ 363467 EE1F+00 329 254 24
VARIANCI METHOD
POPULATION POPULATION USED
0. 0. . 1
«194233138E403 «255149220E¢15 1
B 0. 1
0. 0. L
« 43393E105E405 «1883D22795E+10 1
«156737267£+06 «E24560321E+10 1
d. Qe t
«114068313E+06 +526949155F+10 1

HAULS
W1TH CPUE
L-F MT/KM
0 0.00000
4 0.00465
0 0.00000
0 9.00000
1 0.00000
1 0.00002
0 0.09000
0 0.00009
6
IIOMASS MT.
0.
¢ 232393992E+05
0.
0..

«275245532E402

«112546012E403
0.

«155045016E¢03

«235375148E€¢05

40.00480

CONFIDENCE LIMITS

VARTANCE
CPUE
MT/KH

0.
«150730E-04

0.

o'
«1948835-10
« 19271 4E=09

0. -

« 3796828E-08

VARIANCE . .

BIOYASS

0.
«316872172E409

ol

0.
«3716932517403
«B623246122404

De
«1056053227¢05

«37688B0285+409

TOrAL BIOMASS MT

LOWER UPPER
0. s4BE330AL1ECDS
0. »562302243E+05
Oe ' «627724089E4+05

o.
0.
0.

TOTAL POPULATION
LOMER

UPPZR

« b06014597E¢)B
«456875153E408
«520007104E+)8

CPUt
NO/ZKM

0.00000
3.39442
0.00000
0.00000
0,00649
0.03272
0.00000
0.000841

VARIANCE
CPUE
NO/KM

0. -
«102047€¢02

o.

o.
«420981E-04
« 35924 EE-03

0.
«189523E-02

0vT



Popul ation Estimates by Sex and Size Goups for Principa

141

Appendi x D

Speci es of Fish

Appendi x D presents estimtes of the nunbers of individuals within the

overal |
of fish.

Table
D-1.
D 2.
D 3.
D-4
D 5.
D 6.
D-7.
D 8.
D-9.

D-10.

survey area by sex and centineter-size group for principa

Popul ati on
Popul ati on
Popul ati on
Popul ati on
Popul ati on
Popul ati on
Popul ati on
Popul ati on
Popul ati on

Popul ati on

estimat es

estinmat es

estimat es

estinates

estinmates

estinmates

estinates

estinmates

estimat es

estimat es

Li st

of

speci es

Tabl es

sex and size group for walleye pollock .

sex and size group for yellowfin sole .

Sex

Sex

Sex

sex

sex

sex

Sex

Sex

and
and
and
and
and
and
and

and

size group for rock sole .

size group for Greenland turbot
size group for Al aska plaice.

size group for flathead sole.

size group for Pacific cod.

size group for Pacific halibut.
size group for arrowtooth flounder

size group for sablefish

Page
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144
145
146
148
149
150
152
154
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Table D-I .--Population estimates by sex and size group for walleye pollock.

LENGTH(MK)
10.0
.0

100.40
110.0
120.0
130.0
140.0
150.0
151.0
156.0
160.0
170.0
180.0
190.0
2nN0.0
210.0
220.0
230.0
24040
250.0
260.0
210.0
280.0
290.0
J00.0
3J10.0
320.0
330.0
3J40.0
350.0
JEv.0
370.0
38000
394. 0
400.0
410. 40
420.0
430.0
440.0
450.0
4€60.0
470.0
480.0

are  MALES wee

0.

0.

0.
«394271680E¢05
«261629370E+06
«951691507E+40)5
«378462615E+405

C.

o.
«1338399543E+07
«1025415E€E 407
« 26386987 QE+Q7
«52605267CE+0?
«150146962€+048
«290889966E+408
«310794845E+]2
«h2BL5YN7SE+QR
«628688335E4C8
« 121398264 208
«9911056420E408
«993460335L+00
«850642811E+08
«861720202E+ (8
«592513954E¢08
«601354726E408
+71002331€E¢08
¢5996676854F ¢08
¢556468744E408
«139550€811E49Q¢€
+PBSLE7904E+QR
«1247 61423E+09
«?IE6ESISEOE 0B
«97 446242 3E+08
«664071304L+C8
«5007236203E+0¢
«3203965589E+C8
«350803511€+08
«261701817E¢08
«250190676E+08
e224093137F 498
«268266255E4C8
«2201914%4y7E¢08

se  FEMALES ax

Q.

0.

0.

0. i
«8091868E8E+405
«130814085€+406
«316518376€406
«208616256E+06

0.

0.
+1010€5621E+07
+1561376004E+07
«143077274E+407
«62517607 4E+07
el14EENLZEBE4DE
«230560821E+08
«29NEEL16ERBELNE
«438535319£+08
«635234%46L208
«932000902E+08
«1010272C3€+09
«9398252825E+08
«953455336€£408
«B75989242E+408
«?7014636876E+08
<497 372273E+08
«5872467023E+08
«535287922E+08
«53797CB21E«08
«669161278F+408
«754130330£+08
«106325433E£+409
«10B741E17E409
«1047287CSE+09
«B811347613E¢0E
«542071129E408
«392571676E4+08
«3EE6702€E1E+08
«300316£€8E408

T e242982439E408

«246295517€E+408
«2612775C2E+408
«309478095€+08

we  UNSEXED w»
«54765903zk¢05
«283124817E+06
«26032018CE+ 07
«-62E822143€8€E408
«218876624E409
«2372611612E409
«273472242E409
«172505261E+ 09
«60206932TE+09
«11E870C07 EE+0B
«169237345€409
«141E71537E409
«757762685E¢ 08
1920545926208
«5353879810E+07
«271288455+05
»161958837E+407
«28851311 5£+05
«101215298E¢06
«379691521E+05

0.

0.

0.

0.

0.

Q.

0.

b TCTAL e
«547659032E405
«2831264817E+06
«260320180E¢07
«62E615710E4+08
«218957563E+409
+293004056E409
«27TIBEFITNESD Y
«172751723E409
«6020€69327E¢09
«118700076E+08
«121636397L¢09
s 1463107336409
« 7T98457399L408
«307972527E¢08
«320395371£+08
e521722076E408
«6172872397€40¢
+86698Z2908E+08
«1266494098BE+09
«165377886E409
» 2001 3723456409
+1992213€82£409
«180409915E409
w17 3270944E409
0129397767F409
«1C09872700E+09
«1297217034E+09
«113495578c+09
«1094643958E209
214€6871209E+409
«163971829£+09
«231086856E409
«20B427173E*DY9
«202174947E409
«147581894F+09
«1043007 33E+09
e713537204E¢08
«739473772E+0F
«562018705€+08
e 46921231 35E+08
«h70698655E408
«529543757E208
«525669592E+408

PROPORTION
0.00001
0. 00005
0.0C044
0.01054
0.03670
0.04511
0,04590
0.02895
0.10071
0.00199
0.02817
0.02417
0.011338
0.90516
0.00537
00,0087 4
0.01036
0.01453
0.02120
g.02772
0.03354
0.03339
0.03024
0.02912
0.02169
0.01841
0.02174
0.01902
0.,01834
9.02462
0.02747
0.03813
0.03493
0.03388
0.024823
0.01748
0.01196
0.01239
0.00942
0.00827
0.001789
0.00888
0.00628

CUMULATIVE
PROPORTION
0.00001
0.00C06
0. 00049
0.0§103
0.04773
0.09¢€83
0.14274
0.17169
0.27259
0. 27458
0. 30335
0.32754
0. 34032
0. 34608
0. 35145
0, 36019
0. 37055
0. 38508
0. 40628
C. 43400
0. 46754
0.52093
0.53116
0.56029
0.58197
0. 60039
0. €2213
0. 64115
0. 65949
0.66411
0.71158
0.75031
0.78525
0.81913
0.824386
0. 8ol 34
0. 87330
0.88569
0. 89511
C.90338
0.91126
0. 92014
0. 92902

AN



Table D-1.--Popul ation estimtes by sex and size group for walleye pollock (cont'd).

LENGTH(MN)

450.0
500.0
510.0
52v0.0
530.0
540.0
550.0
560.0
570.0
5€0.0
590.0
600.0
610.0
620,0
630.0
640.0
650.9
660, 0
670.0
680,90
690.,0
700.0
10,0
720,0
730.90
740.0
750.0
760,0
10,0
1€0.0
800,0
€30.0

TOTAL

(XX NALES “ne
«251451540€40¢
«237740655€+08
«15587147 4E+C3
«15543072EE+08
«117607446E+408
« 993253341707
«9633225708£407
e 936254245€+407
«5212419€9E 407
«401335357€£+407
s 46S06S14LEESD?
o4 32157 142E%07
«307382141€+07
«43031721€E+407
«197475690£+07
«994802536E406
e 127 JLES1EE+DT7
«958971377E406
«2983780412E406
«1262641546E406
«4136342569E4+06
«2236453B€EE 406
«883306036E+05
e1106406632E496

g.

0. -

«636352214E+06

0.

«18£923103c¢10

va FEMALES o»
«216316250€+08
«3027994)16E£408
a254734RELEROE
«250111511E+408
«226679923E408
-e152485909€+408
«171645869€+408
«147962736E+08
«161862241F 408
«288679946E+07
«109822024E+08
«771750337E+407
«932041037€+07
o 7181372296402
«5954€3651E+407
«5383€0655E+07
«435185560cC+407
«26546925CE407
«2111132EEE+0?
«25584501 0E+07
«148513676E¢07
« 2028669 3EE+DT7
«63B4ELIL5E406
«1544B01€6E+D?
«520622€S6E496
«178911239E406
«33427323F40E€
4109890079€+06
«4167236937E¢0E
W246776239E+06
«323440925E£405
e6JLHELEFHEHQS

»2026€ET235E410

*e  UNSEXED we

«205074897€¢1 C

ane TOT AL (rx}
2527767R30E+08
«54C540071€+408
«410606354E408
2 405542239E408
¢ 34428132 9E408
e 252411243E408
+269978127€+08
«241642860E40F
«214056440E+08
»139006530E+40¢2
«15616€539E+408
»12C394808E£+08
«123942318E408
«114905644LE+D8
«793939341E407
< 63784090 5E407
«563514076E407
«3213€638BE407
« 2410113296407
« 2684€9165E07
+1E9E77105E+07?
e 22583147 7E4DT
e 12€814949E+06E
«16S5448295¢07
«52C622856E406
«178911239E406
» 97 2T ELSITERYE
»109890079£406
b1 E?369I7E40E
«24€776233E406
¢ 3234 40925E405
«694662896F+0S

«5966652356E+10

PROPORTION
0.00885
0.00906

- 0.00688
0.00680
0.00577

S 0.00423
0.00452
0.004D5
0.00357
0.00233
0.002562
0.00202
0.00216
0.00193
0.00133
0.00107
0.00094
0.00054%
0.00060
0.00045
0.00032
V.00038
0.00012
0.00028
0.00009
0.00003
0.00016
0.0€002
0.00008
0.00004
0400001
0.00001

CUMULATIYE
PRCPARTION
0.93786
0694692
0.95180
0. 96060
0. 76637
0.97060
0.97512
0.97917
0.98276
0. 98509
0.9E771
0.98973
0.9918)
0.99173
0.99506
0.99613
0,99707
0.99761
0.99892
0. 99847
0,99829
0. 99916
0.99929
0. 99956
0. 99565
0. 99968
0.99984
0.99985
0. 97994
0. 99998
0699997
1. 006002

EVT



Table D-2.--Popul ation estimates by sex and size group for yellowfin sole.

LENGTH(MN)

'0-0

80.0

50.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
1€0.0
150.0
2N0.0
210. 0
220.0
230.0
240,0
259.0
260.0
270.,0
2€0.0
290.0
300.0
310. 0
32040
130.0
340.0
350.0

160.0

370.0
3€0.0
3190.0
400.0
410.0
430.0

TOTAL

ede  MALES een
«63)3401564E 406
«120582868E+08
«10B305589E+0R
21263884761 E408
«336470842LE¢08
« 3457202418408
«779258712E+408
«?052902722E+08
« 14259785 4E+D9
«170057116€E4C9
«198337522€+409
2 2914579376409
« 345970793409
«41991802€E409
«42P110631E409
«55E88T7460 4F 499
«612090722E 409
«686432283E+09
w67 4LAESIECHDY
«9564501645E+409
+406447021E409
o 27240248 3E+09
«185260226E+09
«831675602€+0F
«450483490E408
»2108969000€£+08
«112051650F+¢08
«384330423E407
« 92726548 SE406
«193L6749QE407
+126816524E+06
«127200460€¢06

0.

0.

0.

Q.

«64069437 SE+10

«s FEVALES e«

0.
«2053480C1€E307
«300329SE5E+)7
«173157137E408
«2706042334E¢08

»61E8309741E406
«524333030E408

«1041765713E+09
«132209623E+409
«167693208E409
«207616051F 409
«307596759E409
«340356993E+09
J4BH16258E409
0373121951E409
«366BELTI4ESDY
«433680063E+09
eh45915053E409
5117 1483I7E+09
LJHT7TT68761E409
928855356409
S422244179E409
«393252213E409
2965467176409
«182254025€409
«124213526E409
«6IPS330E6E+0D
«336096052E+408
«2420308Z0€40¢
977467809E407
e682240158E407
e561277326F 407
+45955C0551E+406
+JEL10S1307€406
L107E852725C+07
+992068441E+405

«645261000E¢10

UNSEXED

ke w TOTAL 'Y %]
«+65C0340154E+06
w141112668E+08
«15€939947F 408
«298041898E408
«613118756E408
«116402992£409
«135359174E¢09
¢194205650E+09
227 h807477E¢09
«337260324E409
« 40795357 2E409
« 5990547 36E409
«6863272786E£+40Y
oT6T4H34284E409
«801232582E+09
e925763317€409
«104577072€410
0113235234E410
«118586338E+10
«1032379021€E410
«8993345556+40¢
eb9464D6B2ERDY
«5718514049E+09
e 379716227E499
« 22730237 4E+09
«l14611042FE¢09
«811185536£+408
e IT45E89094E¢08
«251303475E408
+117133530E+08
« 501921 851E+07
«3739923722E+07
«4555C00551E¢06
«981037301E+0¢
»107852725€+07
e 9920E€E8441E¢05

«128595537E¢11

PROPORTION
0.00QQ05
0.00119
0.00124
0.00232
0.,00472
0.00905
0.01053
D.01514
0.02137
0.0262¢%
0.03172
0.04658
0.05337
0.05968
0,06231
0.07199
0.08132
0.08800
0.09222
0.08028
0.069%4
0.05402
0.04497
0.,02953
0.01768
0.01136
0.00631

0.00291 .

0.90195
0.00091
0.0003>
0.00046
0.00004
0.00008
0.00008
0.00001

CUMUL ATIVE
PROPORTICN
0. 00005
0.00115
0.0023¢
0. 00470
0.90947
0.01852
0. 02905
0.046419
0. 06556
0.091€2
0.12355
0.12013
0.22359
0.28318
0. 34549
0.41748
0. 49880
0.5E686
0. 67907
0.759135
0.82929
0.88331
Q. 92829

0.95782

0.97550
0.98686
0.99317
0.99608
0.99€03
0.99894
0.99933
0. 99980
0.99983
0.99991
0.99999
1.00000

AN



Table D-3.--Popul ation estimtes by sex and size group for rock sole.

LENGTH(NH)

0.0
70.0
80,0
0.0
100.0
110.0
120.0
130.0
140.0
150.0
160.0
170.0
180.0
150.0
290.0
21040
220.0
230.0
240.0
250.0
26C.0
270.0
280.0
290.0
Ion.0
310.0
320.0
330.0
J40.0
350.0
360.0
370.0
3JEv.0
390.0
400.0
410.0
420.0
430.0
440.0
45000
469.0
470.0
480.0

TOTAL

tae MALES rys
0-

« 31748371 CE¢Q6
«3126483710E+06
«31764E83710F+96
« 268900277407
«620316201E+07
«122306301E4+08
«192957189E+408
«22B8452650F 198
«372734902E+08
«307980D85E+98
«2B9145T78E+08
«457332115€+4¢CH
«b?IVE2564LE408
«4232496451E+08
Wb @372225E408
«h40457179F 406
»3868855C3E+408
«332363752E+08
2 LW B230459E 4R
«449830533E408
«5014117120€408
«409626111€£+08
«262833357€+08
« 165426 359F +)¢
«117261549€+408
«4EO533933E402
«334996962E+07
«4276822084E¢07
«9159379361€406
«691034894E405
«139419621E+06
«h74651024E 495
«182859894E+06

G.

«h7 4651 C24E405

o.

0. .

«13844595CE+06
0.

0.

a.

c.

«T0ES70079E+09

sa  FEMALES o
«166134052€+07
«349337830€+406
«952451129E406
«118125119€+07
«896970792E+40¢€
«4502378Q1E+N7
41646767 0E407
«143398925E+08
«1005E9430E+08
«255037957€+408
+243099376E+08
«261079775E+408
«367145024E408
« 32291531 9€408
«351606726E£+408
«376093369E+08
«361270N2€6E+08
»337338646E408
«3445E3607E408
«25E924496E %08
«266972223E+408
«19034737EE408
«1732211C1€408
«229356250E¢08
«215E53475E408
«227255512E408
«2525E77€4E+408
«3358168€7E+08
2272058622E408
+22604152315+408
«248533628E+08
e23703972E1E+02
1660527 2€EE+¢08
«162492134E408
«7119005€6€+07
«7986868555E+07
e435252526E407
«3300965795E+07
«4526699€0E407
«121512555€+07
«1407C64L45E+07
e7383233322E+06
«686393853F+06

«738173842E+409

tan TCTAL [ Tx]
« 1861340926407
«.666821540E+08
«12€993484E+07
«149873490E+407
e 358597357E¢07
+1100S5400E40¢
«163953068E+08
e336366154EeCE
«329042140E%0¢€
«627772858E+08
«5951079461£408
«55(0225553€+08
« 8251271 89E+08
«796957883E+08
« 7764B56177E+08
» 82507064 64E408
«BO17 274 45E4DE
2 71242264145E408
e BT7EILIISIEDE
«707154955E+048

+716302371£408 |

.2

«6917 5914 8FE+0¢E °

«582842211E20¢8
«492194607E+08
«401279833E£408
e 344517061L%08
«300641087€¢08
«365316565E+408
o314841331E408
«237574624E408
« 24922467 236408
«23E43337SEv08
«166527389E+048
«164320732E408
«711900566E407
«803615065E+407
«435257526E+07
« 300096575c+07
«476314555E¢07
«121512555€+07
«14C706445E407
e758333322E+06
«4E6393853E406

«1b4714392E4120

PRCPORTION
0.00129
0.00046
0.00086
0.00104
0.00248
0.00750
0.01133
0.02324
0.02273
0.04337
0.03€0?
0.03801
0.051701

0.05506 .

0.05353
0.05700
0.05539
0.05004
0.046772
0.04886
0.04952
0.04779
0.04027
0.03400
0.02772
0.02380
0.,02077
0.02552
0.02175
0.01641
0.01722
0.016472
0.01151
0.01135
0.00492
0.00555
0.00301
0.00207
0.00329
0.0008¢
0.00097
0.00035
0.00033

CUMULATIVE
PROPORTION
0.00129
0.00175
0.00262
0. 00366
0.00614
0.01374
0. 02507
0.048131
0.07106
0.1t 441
0,15248
0.19C50
Ga24151
0.30257
0. 35610
0.41310
0.46849
0.51853
0.56530
0.61415
0. 66368
0.71147
0.75174
0.78574
0. 81347
0.83727
0.85¢600
0. 88355
0, 30531
Q.922122
0.93894
0. 95541
0.96692
0. 9%7¢€27
0.96319
0. 98874
0.991175
0.99382
0,99711
0.%9795
0. 99892
0. 99947
0.999¢€1

SPT



Table D-4.--Population estimates by sex and size group for Geenland turbot.

LENGTH(NMM)

100.0
110.0
120.0
130.0
140.0
15V.90
160.0
170.0
180.0
190.0
200.0
210.0
2200
230.0
240.0
250. 0
260.0
271040
2€0.90
290.0
300.0
310.0
320.0
330.0
340.0
3150.0
3¢0.0
370.0
JE0. 0
390.0
400.0
410.0
420.0
430.0
440.0
450.0
460.0
470.0
480.0
490.0
500.0
510.0
520.0

ey MNALES XX
+9055084090E405
«661158649E4 06
«171718N000€+87
«215621085€+407
»429367828E+07
o971 JUGLLEGEE YT
« 63788527 3E+07
«135E67834E+08

© «100157755¢£+08

»23854931 26408
+224026403E+08
«247879614E408
2284710438 E0E
«166365763E ¢9¢
«166522645£+08
«175034656€4¢08
«157400802E4038
«218671831¢¢08
+189511721E¢08
«187589537¢+08
«20588627TE+08
«22265767 9408
+229184252E408
«215819592F+0¢8
«165261547€+08
«228088224E¢00
"+171109949¢+08
«1405286C5£+08
«B84756E341F+07
«652017819E+¢07
«373065509€¢07
»2123630)1 3E¢07
«124017336E407
«1E3623351E«07
«167233470€ 407
«403264337¢€+00
«JELCS57197€E+06
«148932683E4+406
0.
«800162110E405
0.
0-
Q.

se FEKALES we
0.
«5B6669339E+06
«9763535356406
«297099563E+07
2298968456E407
+238956084LE+07
«390717399E+07
«6711555753€407
«110609629£408
017 4512662E408
«2153€68013€+08
«193444152E+08
+246111153€+08
L20E030620E+0 8
+1224695CSE4 08
+15355€183E20¢€
+111520174£408
«157 4516 11E408
«162009ECTE+08
.155643472E408
.210292705€+08
.1819E1566£408
«211450312E408
<184 96356376408
«1876323E7E408
220574161 EE+0E
«163972862E408
«13131767BE+408
+134088332E+08
«B896249455E407
+653089136E+07
WA314T74119E007
+348326074E407
v220533469E+07
w197 066577E+07
«153651959E407
264266644 3E406
«1091724C1E+07
«1150064C6E+07
JJ7210001FE+N6
o775465743E405
«67L09651TE06
e668697252E406

«s  UNSEXED e«

«36070E91€C+406
«180354458€¢ 06
«721417€31E206
«180354458EE¢06
«360208916E+06
« 36070891 EE+06
«1442€356€E407
«162319012E40Q7
«120354458£+407
«16231901 ZE4+ 07
+ 901172285406
«561063374E+06
«54106337 4E406
«541063374E406
«54106337 4E4 06
«723417831E¢06€
«541063374E406
0.
210821267 5€407
«180354458E+406
+901772289E206
«541063374E+06
«901772289E+ 06
«9C1272289€+06
«564106337 4+ 06
«360208916E+06
+18035445EE406
C.
[+
Q.
0.
0.
0.
0.
e
Q.
0.
0.
0.
0.
Ce

aew TOTAL (Y]
e 905584890£+05
e1242 82799807
«305624245E407
«530756094E07
«800478067E407
+123683640E408
»106467356E+08
«206630519€E+08
«224995751¢€+08
e462925307 EE20E
s 4574238 62E408
«457555668E408
+539835314€+08
«379807037€+08
«294402788E+08
+ 33440347 3E408
«274339610E¢08
«3E33372420E408
«31563232161E¢08
e3432330095E¢03
«431000249E+%08
«406442790E¢08
«450252287E+0¢8
+L06193863E402
« 3619116076408
<4 2B47565E¢08
«36C692544E 408
«27€053376E+048
+220658711F+08
«154826731E208
«102415464E+08
«643E37132E407
« 4723434306407
+410198820€+97
«364306047€+407
«1939783923E407
«103090364E407
«124065669C407
+115006406F+07
«852116229E %06
« 7754657 49E%05
« 6700965776406
«6808697252€406

PROPORTION
0.00010
0.00139
0.00340
0.00520
0.00899
0.01375
0.01183
0.02297
d.02501
0.04772
0.05084
0.05086
0.06000
0.04221
0.03272
0.03717
0.03049
0.06261
0.03967
0.03815
0.04791

0.04518

0.05004
0.04515
0.04023
0.04922
0.04007
0.03068
0.02451
0.01721
0.01138
0.00716
0.00525
0.00456
© 000405
0.00216
0.00115
0.00138
0.00128
0.00095
0.00009
0.00074%
Q.00077

CUMUL ATTVE
PROPORTION
0. 00C10
0.00149
0.00488
0.01078
0.01968
0.03343
0. 04526
0.06823
0. 09324
0.14095
0.19179
0.24265
0. 30265
0. 34487
0. 371259
G.41476
0. 44525
0. 4€786
0,52753
0.56568
0.61359
0.65876
0.702¢e1
0.75395
. 0.79418
0. 84340
Q. 8BI4T
0.91415
0.93¢e68
0,95589
0. 26227
0. 97443
0.97968

0.9€424 -

0.908829
0. 95044
0. 99159
0.9929?
0.939424
0. 99519
0,99528
0.99602
0.99679

971



Table D-4.--Popul ation estinmtes by sex and size group for Greenaland turbot (cont'd).

LENGTHCHN)
530.0
540.0
550.0
710.0
740.0
820.0
890.0

TOTAL

L rE] MALF S taw
0.
0.
o.
0'
c.
0.
a.

2« 459321 4ES5€+09

s FEMALES eo
«790097178E+05
«234084652F 406
«91734E759E+05
«T715465749E+05
«514530443F406
«41781881 3E+405
«214538443E406

<4204 €3202E+409

n.

*« UNSEXED e«
00
0-
O.
°¢

0.
o.

«1865765092E+08

"k w [ﬁTAL chR
«?79C092178E+0S
«234084692E406
e 91 7348759E405
o 7254657 45E+05
«51453B8443E406
« 41781831 3E+05
» 51453844 3E+06

«898361196€£+09

PROPORTVION
0.00009
0.90026
0.00010
0.0000v
0.00057
0.00005
0.00057

CUMUL AT I VF
PROPORTION
0.99688
0.99714
0.99724
0.99732
Q.99790
099794
0.99es51

LPT



Table D-5.--Popul ation estimates by sex and size group for Alaska plaice

LENGTH(MNM)

130.0
140,0
150.0
160.0
170.9
180.0
190.0
210.0
220.0
230.0
240,90
250.0
260.0
210.0
280.0
290.0
300.0
J10.0
J20.0
330.0
340,0
350.0
J60. 0
3170.0
3EV.0
390.0
400.0
410. 0
420.0
430.0
440.0
§%0.0
460.0
" 4E0.0
490.0
500.0

TOTAL

'Yy MALES e
«162582108E406
«81291U538E+05

C.
«16258210€E+06
«673719236E406

«826944215E¢06
«161130450E+07

«206060709E+07

«193685640E«07
«24926504EC 407

«457156828E407
«862516170E407

e15147597 8E+08

2 2271747854E408
«298288060QF 08

«340304172E408

»5606072Z1E¢008
«568512713£408

«686895184€6€+408
57493450 1F+08

+452959769E+08

»259853686E+08

« 94664721 3E4D7

o7 704201 EE+07

e 32ELEVELTE0?

+EBBBILTUEE+OG

«831843836E¢06
«15€27a997€406

0.
a342656492E406

«4W58278707E409

ee  FEMALES &

»812910538E+05
«182534321€+406
«3202700$6E406
«4828522Q4E¢06
«6587463240E406
«7536546310E+406
«119010149E¢07
21426727 596407
«2850593¢€2E+07
«5i0643076€E+07
0824757642607
«822377315E+07
«102127368E+08
«1382211956E408
«143129451€408
«158350747E+408
«108330617E¢08
«102G29E16E+YR
«121920190£+08
«1717400720E¢D8
«166860T66E+0R
«213626524E+08
«193241952E+08
«232757369E+08
2237 3€2982€+408
«1693578120€¢08
«142]154326E+08
«111643238E¢08
« 476452707 EX0T
«329302369E+07
«166402358¢F¢07
«114334736E+407
«2B872 46514E+06
«3J3€959022E+0¢6
«177528322E406
«6463L8953F+06

«293318B€9E+09

UNSEXED

ta e TCTAL Yy}
+ 1625821 0FLE+0Q6
«2812910538£405
«8012910538E405
«350116429F406
«993989332E+06
«135979642E¢07
« 22706472 4E407
«281555340E+07
«312695789E+07
«391937847E407
21422161 956E+407
«137315925€+0¢8
«233951742E408
+»3055€5591E+0¢
2 400415449E408
«418525369E208
«7037 16671F 408
« T2BBEILHEO0E4 08
«197282463E40E
«676964319E4+08
«S74877959E4038
«431593757€+408
«261525437E+08
»290740776E+08
« 22585097 TE4Y 8
«241644287E+08
«245681421E+0¢F
«170%6087¢6E¢08
+142154326E408
«11506y803E408
«4P&4452707E407
e329302369E+07
« 1664023966407
«116334736€407
+ 28714051 4E+DE
«33€959022E+406
«127528322L+0¢
e 646388953E406

«7515975726€E409

- PROPCRTYION

0.00021
0.00011
0.00011
0.00046
0.00130
0.00178
0.00297
0.00367
0.00407
0.00513
0.,00972
0.01798
0.03063
0.04059
0.05243
0.06266
0.09215
0.09518
0.10440
0.08864
0.07528
0.05651
0.03424
0.03807
0.02958
0.03164
0.03217
0.02239
0.01861
0.015012
0.00647
0.00431
0.00218
0.00150
0.20038
0.00044
0.00023
0.00085

CUH
PRQO

ULATIVE
PORTION

0.00021
0. 00032
0,00043
0. 00088
0.00219
0. 00397
0.0069¢4
0.01063
0.01472
0.01985
0.02957
0.N4755
g.07817
0.11¢€18
0.1712t
0.23387
0. 32602
0.42119
0.52553
0.61623
0.68951
0.74602
0.78C27
0.8183%
0.84792
0. 87955
0.971113
0.,93411
0.95213
0.96779
0. 97427
0. 92 €58
0.76076
0.98226
0.5€263
0.98308
0.98331
0.98416

sbT



Table D-6.--Popul ation estimtes by sex and size group for flathead

LENGTH(¥NM)

6040
70.0
0.0
9040
100.0
110.0
120.0
130.0
140.0
1500
160.0
170.0
1€0.0
190. 0
2004,0
210.0
220.0
230,90
2400
250.0
260.0
270.0
280.0
290.0
300.0
310,90
320.0
330.0
340.0
350.0
3€0.0
370.0
380.0
390.0
£00.0
410,0
$20.0
430.0
440.0
450.0
460.0
500, 0

TOTAL

Ane MALFS ae e
0.
c.
°l
4 0BGS4L034E+QE
«2063151E7E+86
«674361116E+406
«156572193€¢07
«340229161E+97
e 3430383802E+07
24655467 23E407
.62]?96259E‘07
0 967262€28E+47
«141184590E+08
«171663451€+08
«150837099£¢QF
«157655552E+y@
«213050491€+08
«1E86380QLR1F ¢08
«211737340E+08
«e205274252E408
e198223494E ¢08
+186447005€+08
«167400822E+08
«107936911E+08
«113364567€4(8

«130905255€E+08

«123645394C€£+08
«912855671E+07
«b41EBBYLIAEHDT
«313050111€+07
«14566415EE407
«556025597E+06
w415140649E¢CE
«839042434E405
«997231204E405
«71533553€£+05

0.

0.

0.

0.

g.

«302421462E+409

o FEMALES e«

0. .
«920691725F¢05
«4962944C3E+06
«153024126E£407
267559624 €407
«249184397E407
«36360BL49E+07
«558161138E£+407
«114070243E¢08
«168851154E408
.18C7084C0E+08
«1601S1146E¢08
«13979807BE+08
«144091572€408
«2083€91ERE+08
«256298253E£+408
«315728980E£408
«29NELS24NE+D8
«330471671€+408
«3J617 44EESELODR
.304392651E408
«290388686E400
«2547157155€+08
«1690064936+408
«142354R04E+08
«B25919213E+07
«.B8414768C0E+07
7464522176407
5915370386 ¢07
«462989366E407
JhTEUTI21BESOT
+281E1676CE+07
«2131€60309€+07
«942404201E406
«?12493621E+406
2327550062640 6
«9930831G7E+06
.331805031E+06
«155349154E+V6

«44T7T638511E409

«s  UNSEXED s
«39317121 4E* Q5
«23767284EZEHQE
«204004293E+07
«120149186E+07
4751856146408
«441b6210EE Q6

L« 615230159E+06

«TBU4ELZ2LLIERQE
«496553460€2 06
0.
«491105659E£¢05
0.

0.

0.

o'

0.

O.

n.

0.

Q.

0.

«654613147 3E4 Q7

»

sol e

X3 TOVAL TR
«393171214E405

«2376784E2E+0€ .

«204004293€407
«160794585E+407
«792190973E+06
«161301763£+07
+375119334E402
LEE62T3030E407
« 6418785456407
«B29155112E407

«11€680045E+408 °
e 21079651 2E+0¢

«310035744E408
«352371.851€E+08
« 1109962 44E4D8
«297453630540¢8
«357142063E%08
«397007249E408
«468035593£+ 08
«5£1003731E+¢08

«4B906BTILESDE

«51€920676E40¢8
«5251454EBE+DE
«412334562E+08
«404253253E408
«385662411F+08
«2924E5434E+08
«231640321E+08
+ 1267807 22€+0¢8
«115452871E+408
«+B92116375€407
»647139598E407
«SN4SD3431E+07
«4B68725642EDT7
«281816760£407
2231376276407
«101393775E407
«?712493621E+06
«327550062E+06
«9930E3107E+06
«381805031E+06
«155349154E406

«756521287£+09

PRCPORTION
0.00005
-0.00031
0.00270
0,00213
0.00105
0.00213
0.,00490
0.00907
0.00848
0.010%0
0.01569
0.02786
0.04098
0.04658
0.04111
0.03932
0.04221
0.05248
0.06187
0.07680
0.06465
0.06833
Qe06994
0.05450
0.,05344
0.05098
0.03866
0.030e8
0.01676
0.01526
0.01179
0,00855
0.00667
D.0064%
0,00373
0.,00275
0.00134
0.00094
0.00063
0.00131
0.00050
0.,00021

CUMUL ATIVE
PROPORTION
0.00005
0.00037
0. 00306
0. 00519
0. 00624
0.00837
0.011333
0.02260
0. 03088
0. Du1EG
0.05753
0. 0€540
0.12638
0.17296
0. 21406
0. 25338
0. 30059
0. 35307
0. 41434
0.49174
0.55638
0.62471
0. 69466
0.74916
0. 80269
0.85357
0.89223
0.92312
0. 93988
0.95514
0.96€93
0. 97548
0.98215
0. 9EE59
0. 99231
0.99526
0. 99660
0. 99754
0.99798
0499929
0.99919
1.00000

6%T



Table D-7.--Population estimates by sex and size group for Pacific cod

LENGTH(MN)
120.0
130.0
140.0
150.0
160.40
170.0
180.0
190.0
200.0
210.0
22040
230.0
240.90
2¢%0.0
260.0
270.0
280.0
290.0
J00.0
310.0
3120.0
330.0
340.0
350.0
3JE0.0
370.0
Jeo.0
3950.0
400.0
410.0
420.0
430.0
AL0.0
450.0
460.0
470.0
480.0
450,0
500.0
510.0
5219.9
530. 0

assr HALES wewo
» 535267 48EE+05
«1567EGABLECYE
#4L02917051E405
«346517453E¢06
« 37 1VUBE&2T7F ¢06
«13263490L7€+07
«3799%0052E+07
«337893979€+07
«e503649985E+07
s h90672TS0F «Q?
«406542542E+07
«107536114E407
«453768BS1EE+06
«942408853E+C06
e566492262€+06
«681738987E406
«322065709€+07
¢ 372345240 EF 407
«604066997E402
«584203882E¢07
e175294543€4D8
«187930537¢£+¢CB
«157158785€+CE
«184603114€E+08
«193172055E+08
«e211536427F+08C
«270035178E£408
e 247 333430LCE
«26538410EE+08
«26949B627E408
«334901279€40E
«30597204€€408
e 212y057 31E+08
«248537720L408
«258311902E+C3
«220480100€+08
»181281580€+03
«177408740£408
«153833529€+08
2134743166E£408
«800144322E407
« 895325147407
«6375806BEE407

ea FEMALES »w

0.

0‘
"145325821E+406

0. )
«399629049F 406
+890437426E406
«127790E€8€+07
eb36144128€407
»3736167712E407
«3369249€2€407
«126485123E407
«101349€43E«07
«187591753€E4D6
«53127234211E406
«625310853E40€
«1425308044E+07
«183255829E+07
«365562024F+07
«559376319E+407
«7304EETLBESD?
«103460735€¢0€
«133620633E+408
«15377704195 408
«164022342E408
«1872915385E+08
+1EEZ45051E 408
«245950133E+408
«2ELETISTALE+DSD
«258719001€E+08
2713117834408
«JVU9€E38260E¢nE
.248899552¢81E+08
2 JO3LEZIHIENDE
«2953456826E+08
«301779047E408
«212686615F£+08
«189297610£408
«195601350E+08
«153317107¢€¢0€
«160019035E+08
«121364741F+DE
«1097 46630E408
+897215287E+07

UNSEXED

anx TOTAL .k
« 4352€7488E405
«156784461E206
«191617527L406
«34£517453E406
« 970697475406
2 221673760€407
05577 80921E+07
«77603810Q7E407
«B8972€6751E407
«B276037T21E407
«601027666E+407
« 208885957E407
645208027 1E208
+105514357E+07
«1191280315€+07
« 21101194 3E+407
+50536153€E407
« 7390144338407
«11E344332E408
«167519263E+0F
« 27866527 BE+08
« 32155117 CE<0E
«3169371205E408
0 348625456£408
«IB1692440E4¢0E
« 3967 8353EE+408
«516025512E+08
«S5321E6963E+08
«524103188E408
«542636403EL+0E
« 6447 39559L+08
«594927327€¢08
«S7€78L6L0F+08
«543%33546£408
«560290949E408
«433168715F+08
« 3705791 90£+08
«323010070E40D8
«JU7150636E+0R
22947 62221E408
«201379173€¢08
«1992719005L+08
«153479647E+08

PROPORTION
0.00004
0.00014
0.00017
0.00031
0.00088
0.00201
0.00507
0.0C705
0.00815
0.90752
0.,00546
0.00190
0.00059
0.00096
0.00108
0.C0192
0.00459
0.00671

0.010572
0.01522

0.02531

0.02921
0.02879
0.03167
0.03467
0.03632
0.04688
0.064834
0.04761
0.04929
V.05€E57
0.05424
0.05240
0.04941
0.035090
0.03935
0.03350
0.03388
0.02790
0.02678
0.01829
0.01810
0.01394

CUMUL ATIVF
PROPORTION
0.00004
0.0001¢
0.00036
0. 00067
0.00155
0.00357
0.00863
0.01568
0.02383
0.03135
0. 03681
0.C3ENY
0.03930
0.064025
0.94134
0.04325
0.9478%
0. 05456
0.06513
0.0803%
0.10566
0.13487
0.16366
0.19533
0.23002
0.26€32
0.31320
0.36154
0. 40915
0.45E4k
0.51701
0.52105
0.62345
0.67286
0.22326
N.76311
0.79677
0. 63066
0. 85656
0.88533
0.901363
0.92173
0. 93567

0sT



Table D-7.-- Popul ation estimtes by sex and size group for

LENGTH(NM)

540,0
550.0
560.0
570.0
580.0
59040
600.0
610.0
620.0
630.0
640, 0
650.0
660.0
67040
680.0
690.0
200.0
710.0
72040
130.0
74640.0
750.0
760.0
770.0
7€0.0
790.0
80040
820.0
830.0
£40.0
£50.0
660,0
870.0

TO0TAL

an e MALFS s e
«504663565€+07
«5187526642E+07
« 2B86Y98684E+07
0265566099€407
«239470156€407
e132649641E¢Q7
2117469624 4E+07
«933883672£+06
e143193130E+07
»566983037E+06
« 62017827 42E+06
+hJE26372€E+0D
«153334332€+00
02072991598 ¢06
«»2069545681€E4056
e132312769E+06
«274103756€+06
«351E618257E+406
«2946468405E+06
«327597112F+06
«863313903E£+405
«254090516E406
«226338779€+06
+6161121722E+05
«715294052E+0)5

0.
«863313902E+05
.703134581F+05
«1281 39066E+406

«500641792E+05
0.
0.

«545010258£+09

te FEMALES ~ se
«1321247EEE+07
«612574279€+07
«483071592E407
«315596296E£407
+413506554E407
"+36192067 0E+0?
«163841127E+97
+181685988E+07
L i318€0655€+07
«113344260E407

«819168161E¢06

.6268264215E+06
. 2394927 35£406
«6445€61983E+06
L2107 13822E40 €
«622027 4356406
«390343121€406
.575399041E406
.312253501E406
“245199935F406
L800H14714E406
<34T305222E40¢
235529747 7E+406
+3845274619E406
C133119147E+406

«170638397E+0€

«163451119E406
«152542507E406
»108832452E406
«S17E27566E405
0.
«954673251E405
+863313903E+905

«55581180LE+09

Pacific cod (cont'd).

e w TrTAL ko
TUTAL

«123678835€408

«1131 326926408
o 77C07027 6E«O7
«641562B896E407
«652976750E407
49457031 2E407
226133737 1E407
e 275074355E+07
e C7S5US3TLESGT
«17C042564E407
214469503 0E407
«111508794E407
v 3J92827066E406
«851E81143€406
«47617263FE+06
«754340204E406
e 66464687 SE406E
«927217298E406
«612221905E+06
«572797107E+406
« 8871646104E+06
6014657 3EE+06
«581636256E+06
s 44E139136E406
.205648552E+06
.19C63B397E406
e 2h9782510E406
. 22285596SE+06
«23697155B8E406
e517677566€E405
»500641792E405
«a954673291E40°
.863313903E+405

«11C0E2207E+10

PROPORTION
0.01124%
0.01028
0.00700
0.00583
0.00593
0.00449
0.00237
0.00250
$.80258
0.00154&
0.00131
0.00101
0.00036
0.00077
0.00043
0.00069
0.00060
0.00084
0.00056
0.00052
0.00081
0.00055
0.00053
0400041
0.00019
0.00017
0.00023
0.00020
0.00022
0.00005
0.0C€005
0.00009
0.00008

CUMUL ATTVE
PRCPORTION
0. 94691
0.95719
0. 96418
0. 97001

0. 97594

0. 98043
0. 98281
0. 98531
0.58781
0. 98935
0.99066
0.99168
0.99203
0.99281
0.99324
0.99393
0. 99453
0.99537
0. 99593
0. 99645
0.99125

0.99780

0. 99€33
0. 99873
0.59892
0.99910
0.97932
0.99953
0.99974
0.99929
0.99983
0.99992
1. 00000

TsT



Table D-8.--Population estimates by sex and size group for Pacific halibut.

LENGTHC(MM)
110.0
120.0
1’0.0
180.0
200.0
210.0
220.0
230.0
240.0
250.0
260.0
279.0
280.0
290.0
J0u.0
310.0
320.0
330.90
340.0
350.0
360.0
310.0
JEv.0
390.0
400.0
410.0
420.0
430.0
440.0
450.0
469.0
470.0
4€0.0
490.0
500.0
510.9
520.0
5310.0
540.0
550.0
560.0
570.0
580.0

LY B 4
ao
Q.
C-
0.
0.
0.
0.
0.
0.
0.
0.
0.

MALES

FEMALES

»e  UNSEXED =«
«BB9P7798bEETYS
« 37273304 8E¢05
+532394645E¢05
«92342533€EL4Y5
«174835954E¢406
«112368529E+06
«137167311€%06
«187822499E% 068
«110167533E406
»484939638C¢ Q6
2 109575432E407
«201690511E+07
e192645147E+07
« 197 1E225€E+07
+ 26846081 9E+07
«196380836E+012
.213806123€%07
«23461951 85+ 07
«260122278E+07
«356693131C+07
«263025962E¢ 07
+1953669406€407
«16962925SE+07
210010424 9E¢07
«571137273E406
«933432472E¢ 060
+JBODESSISECQE
.247565917€¢06
« 4074083865006
«23065E367E+06
«856802976E+06
«24B943659E+06
T9BTQT6EBTE*OE
.4136B10BRE® Q6
«807291510L+05
«B672432512E%06
«32102793SE¢06
224631624 4E+06
.798983960E¢06
«336359238:¢06
2810704928E+06
«17776288B2E¢0¢€
«33P622713E+06

[T TOTAL cnn
«BEIITYBH6FIDS
«3727 1304 RBE+QS
«532354645E405
«923429336£405
«174835954E406
«112368529E+06
+137167311E406
«1B7822499E406
«11E167533E406
+484979638E406
«109575492€407
20169051 1E+¢07
«197645147E407
«1971822856F+07
«26B460319E407

«19€3E0836L¢07

«213806123E+07
«234619518E¢07
«26012227€F+07
« 358693131407
«263025962E+07
«153669506E407
1656292556407
21001047 49E+07
«671197273E+06
«5334324T2€+06
+3800€9535E+406
«2479565917E406
e h074L0B3B6E* DB
«2306583067€¢06
«856802976E+4 06
e 24B943659E¢06
«19E70768TE+DG
+41368108BE406
+B07297570F+05S
«672432572€+906
«371071985E406
«2u6316244E406
«798983960£406
«336359238E406
«21070492EE+06
«17776238B2E406
«330627713E+06

PROPCRTION
0.00206
0.00086
0.00123
0.00214
0.00405
0.00260
0.00318
0.00435
0.0027 4
g.01123
0.02538
0.04671
C.04578
Q.04567
0.06218
0.04548
0.94952
0.05434%
0.06025
0.08308
0.06092
0.V3559
0.03929
0.0231¢
0.01555
0.01235
D.0CERD
0.00573
0,00944%
0.00534
0.01934
0.005712
v.01850
0,00958
0,001872
0.01557
0.00859
8.00570
0.01850
0.00279
o.01678
0,00412
0,00284

CUMULATIVE
PROPORTION
0.00206
0.00292
0.00416
0. 00630
0.01035
0.01295
0.01€12
0.02047
0.02321
0.03444
0. 05582
0.10653
0.15231
0.1979%8
0.26C16
0. 30564
0.35516
0. 40950
0.46914
0.55282
0.61374
0.64933
0. 68861
0.711¢0
0.72734
0.73910
0.74€5)
0.75423
0.76367
0.76901
0.78885
0.79462
0.61312
0.82270
0.82457
0.84C15
0.84828
0. 85444
0.87295
0.88074
0.89952
0.90363
0.91148

ZsT



Table D-8.-Popul ation estimtes by sex and size group for

m

-

610.0

630.0
€40.0
650.0
660.0
670.0
680.0
650.0
’Do.o
710.0
71290.0
730.0
750.0
7€0.0
790.0
§00.0
810.0
830.0
€c0.0
€79.0
890.0
900.0
910.0
940.0
1000.0
1010.0
1020.0
1050.0
1110.0
1330.0
1470.0

TOTAL

ao iIMecwen a o
il _WNJOLALU -

«21EEEESLIE+06
«399643438E4 06
«125506632E40€
16566197 6E+06
1124348106406
«1669€3449E¢06
265764R97E406
«215590598E¢06
66517671 EE4+0S
.B04BEABDSES 05
«1B57 1661 4E+ 06
«414166635E405
220154141 1E¢ 06
2 922932696F+D5
«28493T7257€+06
«433938105E+05
«391979137E+405
«759937161E+ 05
«530IE5209E405
42LES4LBOTEDS
«143069650E4 06
« 72193306 3F+05
7622843426405
«392821060£405
«11958615€6€406
«127623%81E¢ 06
«T04849985E¢05
«263336109E+05
+598659046E+05
«437965023€405
41051 004€E£405S
«399106031E+059
L2LESHLAOTE+)S
4451520156+ 05

«b3176841E8E+08

Paci fic hali but

«21%€EESHIE+0B
« 3996 43438E406
«125506633E+06
«1656€1976E 406
«112434810E406
«16E9E344H9E+06
«265764397E+406
«215550598E+06
«6651767 1EE+0S
«B8048EB805E+05
«1€5716614E+06
«414166635E405
«2015414611E¢06
«922922696E405
« 2849 27257E406
«43393810S5¢E+405
«391979137E405
«759937161E405

5309857096405

«L24854807E405

«143069650E+406 ~

«7219938813F405
«7T622843642E+405
»392821060E+405
«11958635EE406
e127623%53E406
«704ELYIESE+DS
«243336109E+05
«598659046E£¢05
«439965023F 405
«410510046E+05
«399106931E+405
«424854R07TE+DS
«445152015€+405

«4317€EB4LEE+OE

(cont'd).

0.004b7
0.00214
0.00660
0.00101
0.00091
0.00176
0.00123
0.00098
0.00331
0.00167
0.00177
0.00091
0.00277
0.00296
0.00163
0.00056
0.00139
0.00102
0.00095
0.00092
0.00098
0.00103

0. 95357
0. 95787
0. 95883
0. 96350
0.96564
0. 97224
0. 92324
0.97415
0. 97551
0., 921714
0.97812
0.98144
0.98311
0. 98487
0.98578
0. 9EE55
0.99151
0. 7?7314
0.99370
0. 99509
0.99611
0.99706
0.99797
0.99¢897
1.00000

et



Table D-9.--Population estimtes by sex and size group for arrowtooth flounder.

LENGTHC(MN)

70.0

90. 0
100.0
110.0
120,40
130.0
140,90
150.0
1€0.0
170.0
1680.0
190.0
200.0
210.0
220.0
230,0
240, 0
250. 0
2€0.0
270.9
28040
290.0
300.0
310.0
320.,0
330.0
3a0. 0
350.0
3J60.0
310.0
380.0
390.0
409.9
410.0
420.,0
430.0
440,0
450.0
460.0
470.0
4L80,0
490.0
500.90

saw MALES 'T2%

o.

0.
»628463366E£¢05
«316291T25E 06
«372409032€405
«705330164€+05
«26856L4U6LEL06
«203225848E+06
«256216526F ¢06
«401624857€406
«837435679E496
«12507169EE+07
«6680456557€+406
«»103410022E+407
«130857684E+07
«97286838LE+06
«1E63595630F 407
«371065432¢€+07
e 614514577 ¢07
«9036525€6E£4¢07
«102857132€+08
+761748931€+07
«745666037E+07
«4?S545310SE07
«4DOEH2IBLUESDT
«300356935€E+407
+408534994E+072
«265096830E+07
«229581337£¢07
«124984530F ¢07
«137168113€+07
«7193565724E+6
«317362214E406
«455029182E+406
+323320440F 406
»287830372CE+06
«102142287E+086
«250782977€E406
.61 9626567 £405

ul

«+565089079€405

0.

T elITE4L4TEHDG

va FEMALES oo

o.

0.

0.
«161897C67TE#DE
«372409012E405

0.
«161897867E¢06
«565089079E¢05
«36015535EF*06
«991910967E+406
«120146417E407
«113973081E407
e1223344C0E407
«125402550F+07
«955965537E+406
e775569684E¢06
«124056474E407
«274202774E407
«3672€9722E¢07
«593954434E407
«6616C20€6E¢D?
o7 1652L3E1E+07
«73136584CE+07
69540153 9E¢D7
«h26255585E 407

376343399E+407
+218694823E+407
«307430889E407
«227284912E+07
«355122312€+497
«317676560E+07
«22320SE40E+DY
«2312€8572L407
212415667 4E¢07
«9892966LLE+AE
«1026007 38E+407
«6456967C3E+00
«755501643E%0E
+ 34955604 0E+06
«126543101€405
«555191147€406
«7265431C1E205
«14530Bb20E06

ws  UNSEXEL we
«67B4Lb3I30EE4DS
+866255791£4 05
«202126351E+0¢
e519753475C+06
«224504828€+ 06
«11550077 2E+06
«28875193CE«0S

0.

+BOL28RH3I0E4DS

«293992823E4 08

0.

O.
«147975200E¢06
+BOL2EEH30E+405

0.

ol
«678663366E¢05

0.

Q9.

0.

D.

o,

Q.

o.

0.

Ol

ex W TOTAL 'YX
e 678463366E405
«866255791€+05
«269972668E+0€
«997943066E406
«29E9L6634E406
«166)337E9E406
«h35337524E¢06
e 25572 34756E406
«69650074TE*Q6
«168752865E+407
«203891985€E+07
«23904L4T7T7RE+07
«203177576E407
«236E2554EF#07
«226454238E+407
«l74EA3807E+Q7
«31720073¢€E+¢07
e 645273206£+07
9817 E4300E40)7
»1497807Q2€+08
«16851703EE+0E
«147627731E408
«14770318B8E+08
«117085464E408
«B83111795CE+07
«67€710033EE+07
«6BP229E17F+07
«572527718E407
e A57366849E 407
«LEDL106B42E+07
¢ 45504467 34017
+3025€2412E497
«263004794E«07
«169659593E+07
«131261713€407
«131383775€+407
e 7T48026970F+06
«10C628462E4+07
«41149BL97E406
o T2€E543101E405
«611700055¢€406
e T26543101C¢05
« 2631503678206

PRCPORTION
0.00030
0.00046
0.00144
0,00532
Q.0015
0,00099
0.00234
0.00135
0,.,0037¢
0.00897
0.01087
0.0127 4
0.01083
0.01262
0.01207
0.00932
0.01691
0.03439
0.,05233
0.07983
0.05003
0.07879
0.07872
0.06241%
0,04430
0,03607
0.036563
0.03052
0,02438
0.02559
0,02425
0.01613
0,01402
0,00904
Q.907q0
0.00700
0.,00329
0,00536
0.00219
0.00033
0.00326
0.0003)
0.00140

CUNULATIVE
PROPORTIGON
0.000136
0, 00082
0.900226
0. 00758
0.00917
0.01017
0.01251
0.01389
0,01760
0.02660
0.03747
0. 05€C21
0.06104%
0.07 366
0,0851713
0,09505
0.11195
0.14635
0.19E68
0. 27 851
0.36854
0.,64u733
0,52606
0. SEE&S
- 063276
0. 66£83
0.70546
0.7359
0.760135
0.78594
0.681019
0.82632
0, 84034
0.,04%9308
0.€5638
0.86338
0. 26737
0,87273
0.87492
0.87531
0.87857
0.E7876
0.88036

bST



Table D-9.--Popul ation estimtes by sex and size group for arrowtooth flounder (cont'd).

LENGTH(KN)
S10.90
520.0
530.0
540.0
350.0
560.0
570.0
5€0.0
600.0
610.0C

TOTAL

tae  NALES rwee
0.
0.
0.

-80000172E4E+08

a¢ FEMALES w«

«282080513E406
«5072726E0E*D0
e1421T2463E40)6
»198681371L+06
«726543101E+35
«14530E620E+D6
«862769933E405
«726543101€+405
«7265431C1E405
«7265431C1E+05

SB491S51ETE+DE

#e  UNSEXED w«
0.
0.
0.
C.
e
0.
0
0.
0.
0.

«191530462E+07

tes ‘TUTQL e
«2880€80533€+ 06
«S502272560E406
«142172463E406
«178681371E406
o 7T2€543101E405
«145308620E406
«8627€9933E+405
«726543101F405
« 7265431 01E4 05
«72€543101E+05

«166821020E409

PROPORTION
0.00154&
0.00270
0.00076
0.00106
0.00039
0.00077
0.00046
0.00039
0.00039
0.00039

CUMUL ATIVE
PROPORTION
0. 88190
0. 22460
0.28536
0.38642
0. 22680

0. 88758~

0.838804
0.8¢8863
0. 88881
0. 28920

GST



Table D-10.--Popul ation estimates by sex and size group for sablefish

LENGTH(FM)
410.0
430.0
440.0
450. 0
460.0
410.0
480.0
450.0
50d.0
510.0
520.0
530.0
540.0
550.90
560.0
570.%
5€0.0
60040

TOTAL

LE A 4
0.
Qe
C.
0.
Q.
0.
0-
a.
a.
0.
0.
0.
c.
°u
0.
0.
0.
0.

.

MALES

LE 2

#x  UNSEXED o«
«138343309E+06
«138343339€¢06
«138343309E+06
«415029926E+06
«968403160E¢06
«128751180c+07
«2071514963E¢ 07
«19315422€E4072
«230221243€+07
«30502977 2E* Q7
«1654€5564E¢07
«161791504E¢ 07
«188721E251E+07
«69171656 2£+06
«466832421E+ 06
+867194960E+05
«162703057€+06
«138343309€+06

19673444 9E+08

e TOTAL can
«138343305E+406
«138343309€+4906
«138343309E496
«415029926€E206
« 9684031 6CE406
«17E751120E+07
«207514963L¢07
«19315422€E407
«23C221 243407
« 3050292 72E+07
« 1654855640407
«161791504E+07
«1EEP18251E+07
«691716543E¢06
«466832421E40€
+BB87194960E405
«182703057E+06
«138343309E+06

«1967 34449E408

PROPORTION
0.90699
0.00699
0.00699
0.020917
0.04E%4
0.09034
0.10487
0.097561
0.11635
0.15415
0.0€363
0.08176
0.095%?
0.03496
0.02359
0.00448
0.00923
0.00697

CUMUL ATIVE
PROPJGRTION

0.0C€99
0.011398
0.02097
0,04195
0. 09089
0.18122
0.28610
0.38311¢
0.50006
0. 65421
0.737¢84
0.81961
0. 91458
0., 94993
0.37353
0.97801
0.98724%
0. 99424

951
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Table E-1l.--Age-length key for walleye pollock (cont'd).

LEN
GTH

450
46)
470
480
490
500
510
520
530
540
550
369
570
580
59
©00
610
620
630
640
650
663
670
680
690
700
710
720
730
740
750
760
170

« 780

800
830

rovaL

AVG
AGE

LA N LX)

5.10
5.24
3.23
5.54
6.03
5,03
0.58
6.75
6.63
7.15
.59
7.79
8.45
8.81
8a 20
9.53
.73
8,78
9.00
?.15
9. 38
11.05

10,33

7.50
11.08

.75
19.39
10.78
10.50
11.67
12.67
13.0“
10.00

‘11. 33

14.00
13.00

4.91

$TDe FREOQ-
DEV. UENCY
dad ek Gbbkhd
0.63 40
1.14 41
Q.77 44
Le14 a1
0.97. 38
1.70 40
165 38
1.33 40
1.32 37
l1.18 34
1.42 37
1.72 39
1.57 38
1.62 32
1.57 35
1.81 36
1.56 26
1.12 er
1.58 25
letl 13
1.50 26
1.6} 19
1.71 L8
1.60 8
1.98 12
1.06 10
1.48 9
1.00 &,
1.53 3
2.08 3
0.00 1
0.00 1
0. 00
L.0
0.00 1
0.00 2
3.00
1886.0

-AGE C(IN YEARS)
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--Age-length key for yellowfin sole.

Table E-2.
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Table E-3.--Age-length key for rock sole.
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Table E-5.--Age-length key for arrowtooth flounder.
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—-Age-length key for arrowtooth flounder (cont'd).
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Table E-7.--Age-length key for sablefish.
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Appendi x F presents estimtes of the nunber of
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Appendi x F

Estinmated Age Conposition for Principal Species of Fish

over the entire survey area

i ndividuals at each age

Esti mated nunbers listed as " bel ow m nimum key | ength" and "above nmaxi mum

key |ength"

age-length key.
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Table F-1 .--Popul ation estimates by age for walleye pollock

AGE CLASS

(A X RLA XA RNY

GELOW NINIMUM
KEY LENGTH

CODNO VL WN=O

]
=
o

P o pen
N e

* 14
15

TOU AL

* AGES AFFECTED BY INTERPOLATION

NUMBER

[ AA LN AR REE LSS ]

337,891

38,524,100
2+,044s0415933
1»,231»345,430
1,330,953,789

421,200,235
371,135,510
2025, 6565 440
84r016,130

81,481,103

44y 241,604

35,851,238

16,055,728

11,057,164

1,790,511
1,480»0604
482,826

59966+ 6522 355

PROPORTION

0.0001

0.0065
0.,3426
0.2064
0.2314
0.0708
0.0622
0.0340
0.D141
0.0137
0.0074
0.0060
0.0027
0.,0019
0.0003
0.0002
0.0001

1.0000

CURULATIVE
NUMBER

 AZ2 NIRRT RR ]}

337,891

38,861,990

2,082,903,923
3,314»249+ 353
4567552035141
S»116,403,377
5,487,538,887
5,690,195,3272
5277 4,211,456
5,855,692,560
3,83909340224
5,935,785, 461
5,951,641,189
5,962,898, 354
5,964 688,865
S5»%66,169,529
5596562652, 355

5,966,652, 355

CUNULATIVE
PROPIRTION
retanmteny

0. 0001

0.0065
D.3491
0. 5555
0.7869
0.8575
0.9197
049537
0.9677
0.9814
0.9888
0. 9948
0.9975
0.999
0.9997
9.9999
1.0000

1.0000

MEAN
LENGTH

86.76

109. 32
145,92
261449
346,05
396,99
h43.71
428,25
507.5%
559.70
578,36
S81. 14
618. 36
613.78
654.07
509,29
730, 34

282.75

STD. DEV.
OF LENGTH

(XX 227X 2 1)

7.37

2.51
17 .47
28. 40
37.89
31.95
43.88
5342
51.69
46.60
48.16
62.98
57.95
656499
60.93
58.08
28.1%6

126.18

89T



Table F-2.--Popul ation estimates by age for yellowfin sole

AGE CLASS
A A FEX R RN R

BELOW MINIMUN
KEY LENGTH

[
SOEBNOVIEWN

-
[

13

NUMBER

AR AR FRENERE NN

650,340

23+6485 164
182,942,235
6b4s 2679 945

1,106, 082,527
1,654» 343,159
2,271,795,801

Br4r1412,5321

1,136+253,566
10521,096»956
1,237,564,185
1,152,629,539
648,066,297
236,010,097

7207855248

36,17E,007

23,037,203

11,704,841

3,268,746
901,027
1,979,991

12,859,553, 744

PROPORTION

dedh et R

0.0001

0,0018
0.0142
0.0517
0.0860
0.1286
0.1767
0.0680
0,0884
0.1183
0.0962
0.0896
0.0504
0,0184
0,0057
0.2028
0.0018
0.0009
0.0003
0.0001
0,0002

1.0000

CUNULATIVE
NUMBER

(22X TN D

650, 340

24r298,504
207,240,738
871,508,683
1,922,591,210
3,631,934,3069
5»,903,730.170
6,727+8775541
Te914,131.,107
9»4350228,004
10,672,7925249
11,825,421,787
12,47 3,508,084
12,709,518,181
12,782,503, 429
12,81 8,681,436
12,841,719.139
12,853,423,980
12,E56,672,726
12,8575573,753
1258595533524 4

12,859,553,744

CUMULATIVE
PROPIORTION

0, 0001

0.0019
0.0161
0. 0678
0.1538
D.2824
0.4591
0,5271
D. 6154
0.7337
0.8300
0.9196
0.9700
0.9883
0.9940
D.9968
0.9986
0. 9995
0.9996
0.9998
1.0000

1. 0000

ME AN
LENGTH

70. 00

£4.03
114431
146 44
177.28
200.94
219.01
235.52
247.58
255. 91
266. 34
275.48
284,74
289447
316449
315.96
307. 46
335, 67
359.34
360. 00
380, 00

231. 00

STD. DEVY,
OF LENGTH

A XA XTI N R Y]

0. 00

te91
10.37
14.81
20.33
21.03
23.63
18. 64
24,06
25. 20
24 .68
22.72
24.57
31.0?
25454
2B.98
2b+ 66
20.15
25.90
0.00
0.00

46.95

69T



Table F-3.--Population estimates by age for

170

Pacific cod.

Age . Cumulative Cumulative Mean Standard
class Number Proportion, number proportion length deviation
(mm) of length
0 - - - - - -
1 42,612,822 0.03871- 42,612,822 0.03871 188.86 18.75
2 441,231,502 0.40082 483,844,324 0.43953 359.63 43.94
3 476,171,595 0.43256 960,015,919 0.87209 439.05 39.12
4 93,316,687 0.08477 1,053,332,606 0.95686 514.18 27.73
5 30,867,051 0.02804 1,084,199,657 0.98490 572.69 23.54
6 6,494,850 0.00590 1,090,694,507 0.99080 625.06 15.43
7 2,069,545 0.00188 1,092,764,052 0.99268 655.65 19.91
8 3,258,433 0.60296 1,096,022,485 0.99564 698.16 19.49
9 3,434,565 0.00312 1,099,457,051’ 0.99876 745.01 20.76
>10 1,365,019 0.00124 1,100,822,069 1.00000 812.01 34.88
Total 1,100,822,069 1;00000 1,100,822,069 ‘1.00000 411.34 -




AGE CLASS

[(EEAYERZERE 2N}

BELOA MINIMUM
KEY LENGTH

ASOVE MAXIMUM
KEY LENGTH

NUMBER

(EREA NN SRS 281N

19,888, 346

33,415,461
210,434,433
127,361,724
296,557,543
152,429,770
114,257,667

608,265,303

63,537,521
147,186,965

€9, 436,588

47,314,281

21,019,353

31,196,610

13,784,560

5,573,403

484,394

1, 46701430921

® AGES AFFECTED BY INTERPOLATION

PROPORT1ON

[ TR N YRR Y]

0.0137

0.0231
0.1454
0.Neen
0.2049
0.1053
0.9790
0.0472
0.0439
0.1017
0.0618
-0.0327
0.0187
0.0216
0.0095
0.0032

Table F-4.--Popul ation estimtes by age for rock sole.

CUHULATIVE
NUMBER

LA SRR RS X ENE R4

19,868, 346

53,303,807

263,738,240
391,099,963
667,657,506
660,087,276
954, 3440943
1,022,610,245

1,086, 147,767 -

1,233,3345731
1,322,771,319
1,370,085,601
1,397,10442954
1,428, 301,564
1,442,086,124%
1,446,659,528

le k47,143,921

1544751435921

CUMULATIVE
PROPORTION

T tekar oA A

0.0137

0. 0368
0.1822
0.2703
0.4752
0.5805
D. 6595
0.7066
0.7505
0.8523
D.9141
0. 9468
0.9654
D.9670
0.9965
0.999?

1.0000

1. 0000

NEAN
LENGTH

(222 X021

97.82

131,93
164454
160.04
213.14
219.93
257.00
270.57
282. 26
311.53
330.71
338,57
320.91
363431
393, 28
391477

480.00

239,55

5TDe JEV,
OF LENGYH

Ak abane

18,65

13.49
32.14
1634
25.43
23.50
22413
22.58
25.50
36.05
4).23
33.21
40.18
82,91
3B.23
Gheld

0. 00

71.85

TLT



Table F-5.--Population estimtes by age for flathead sole.

AGE CLASS

I AR R E SRS NES]

BELCW FINIMUM
KEY LENGTH

ABOVE MaXINUY
KEY LENGTH

« ACES AFFECTED BY INTERPCLATION

NUMBER

AN ERFEELRAARE

4,719,175

31,L0C» 326
113,03€, 351
107,585,317
70,922,084

S4r243, 9366

43,682,934

52,808,167

96,096,691

30,€83,875

35¢94C»709

45,593,912

32,707,828

14,148,495

12,098+ 454

2,555,627
2,093,855
L4p240p948
ubSr 695
131,028

155, 349

756,521,287

PRCPORTICN

(AR N R AR NS

0.0062

0.C410
0.1454
0.1422
0.0937
0.0217
0.0577
0.0698
0.1270
0.0406
C.D475
0.0608
0.0432
0-0187
0.01¢€0
0.0047
C.0C28
0.0056
0.0006
0.0CC4

0.CDD2

1.0CCC

CUMULATIVE
NUMBER

AR XA NI NS FEY Y]

4,719,175

35,720,001
148,756,353
256,341,670
327,263,753
381,507»1720
425, 19C» 654
477,996,221
524,093,511
EQ4,TTT»387
640,718,096
685,712,008
719,419,336
733,568,331
145,€605785
749,226,413
751,320,268
755,565,216
756,034,911
756> 365,938

756,521,287

756,521,287

CUMULATIVE
PRCPORTICN

AR ASE N EAAN

2.0062

0.C472
2.19€6
0.3388
D.41326
0.5C43
0.5620C
D.6318
N.7589
N.7994
0.8469
0.9077
0.9510
0.9€97
0.9857
0.9904
0.9931
0.3967
0.9994
0.9998

MEAN
LENGTH

[N 2 & T

BE.10

141.54
188.135
230.78
243.04
270.69
277.85
274400
271596
29%.03
322.€3
298.24
305.77
328.21
30774
362.90
332487
3844 €5
40C.CO

- 450.00

STD. JEVa
OF LENGTH

AERAAARARN

LT



Table F-6.--Popul ation estimates by age for arrowtooth flounder.

AGE CLASS

AR A ESRES R ER ]

BELCW MININMUM

KEY LENGTH

. » N

O O NN &N -

-

ABOVE MAXIMuM

KEY LENGTH

TOT AL

s« AGES AFFECTED BY INTERPCLATION

NYMBER

Ax Ak h Gk kAN A

424 445

2»008-879
10,841,324
91,38C, 667
38,522,698
14,7965 263

4,682,509

1,724,190

1,900,065

332,018
72,654

145,309

166,831,C20

PROPORTION

Ektk khh ok hd

0.0025

0.0120
0.0650
0.5477
0.2309
0.0887
0.n281
0.0103
0.0114
0.0020
0.0C04

0.0C09

1.0000

CUNULATIVE
NUMBER

(L2 2 R RN 4 “ilil’.'

4245445

2» 433,324

13,274+548
104,655,314
143,178,012
1575 974,275
162,656,784
164,380,974
166,281,039
165,613,057
166,685,711

166,831,020

166,831,020

CUMULATIVE
FRCPORTION

AEERE R kAL

0.0025

0.0146
0.0796
D.6273
2.8582
0.9469
0.9750
0.7853
0.9967
0.9987
0-9991

1. 0000

1.0000

NEAN
LEKNGTH

[ =2 8 3B 4

93.16

121.€3
190.52
280.C3
327.10
3J81.99
413.47
473.73
482.51
541.51
-5680.00

300.73

STD.
OF L

whkwr N

JEV.
ENGTH

IR LE:

10.84

13.51
19.65
26 .46
10.19
20.83
3o.87
45.19
32.71
28.36
0.00

€LT



Table F-7.--Population estinmates by age for Geenland turbot.

AGE CLASS

LA R R E R R XS R Y]

BELOW MINIMUM
KEY LENGTH

»
—
NV N W -

ABGVE MAXIMUM
REY LENGTH

# AGES AFFECVED BY INTERPCLATION

NUMBER

Akt kb @ A AAAAL -

1, 313852186

56,519,181
434,333,115
313,317,734

71,5665 337

14,302,845

4y 44,410
890,784
775547

1,070,859

898,361,196

PROP

ik

CRTI DN

ok & Aok

C.0015

0.0629
0.4815
0.3488
C.07657
0-.0159
0.0855
0.0010
0D.0001

0.0012

1.0000

CUMULATIVE
NUMBER

(A2 RN R IRE SRR

1-»338+385

57,857,567
492,190,682
805,508,415
871,074,753
891,377,597
896,322,007
897,212,791
897,290,337

298,361,196

890,361,196

- CUMULATIVE
~-PROPORTIDN

AAATE S ¢ &N

0.0015

0.C644
0.5479
0.8966
0.9763
0.9922
0.9977
0.3987
0.5988

1.CC00

1.0000

ME AN
LENGTH

LR X N1 J

109. 32

154.18
234.08
325.69
372.58
435.13
457.56
518.48
710.00

STD. DEV.
OF LENGTH

EtAS AT SRS

2.51

16 .66
37.61
37.49
2T .19
25.31
37.01
18.75
0.0¢

73.53

75.33

PLT



Table F-8.--Population estimates by age for sablefish

AGE CLASS NUMBER

EEEREAEAAAEE NG ERAEANEAAADRER AN

BELOW MINIMUH

KEY LENGTH 138,343
[4 138,343
s« 3 15,138,279
4 3,542,700
5 377,437

ABOVE MAXIMUM
KEY LENGTH 1385343
TOT AL 19,673,445

END OF AGE/LENGTH

« AGES AFFECTED BY INTERPOLATION

PROPORTION

ERAEEGEAAN

0.0070

0.0070
0.7796
0.1801
0.0192

0.0070

1.0000

CUMULATIVE
NUMBER

FERARAAANANRER
138,343
276,687

15,614,965

19,157,665
19,535,102

19,673,445

195,673,445

CuMy
PROP

L X2 2 4

LATIVE
ORTION

(T2 L)
0.0070
0D.0141
0.7937

0.9738
0.9930

1.0000

- -

1.0000

MEAN
LENGTH

FEERREE
410.00
430.00
$99.31

523.80
540.00

- 504.09

STD. DEV.
OF LENGTH

AAEEAK GRS

SLT
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