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ABSTRACT

The Resource Assessment and Conservation Engineering

Division (RACE) of the Alaska Fisheries Science Center (AFSC)

conducted the Sth conprehensive triennial survey of the demersal

fish and crab stocks of the eastern Berirng Sea in 1991. The

triennial survey, which was initiated in L979, is an expansion of
the annual- denersal fish and crab botton trawl survey that began

in 1971 that encompasses a major portion of the eastern Bering

Sea shelf between the 20-n isobath and the 200-n isobath from the

Àlaska Peninsula north to approximately the latitude of St.

Matthew rsrand (Iat. 60' so'N). The expanded survey conducted

every three years aLso incrudes botton trawr surveys of the

slope, the north shetf, and Norton Sound, and an echo

integration-nidwater trawl assessment of walleye pollock
(Theraqra chalcoqrammsl. The results of the bottom trawl
portions of the survey for groundfish are presented here as a
processed report. Results of the 1991 midwater porlock survey

wirr be presented separately by the I'fidwater Assessment and

conservation Engineering Task. llethods are described in some

detail, but results are nainly presented through tables and

figures without a narrative description of findings.
Survey resul-ts present,ed in this report include analyses of

relative fishing poners of survey vessels, abundance estimates

for fish and invertebrates, geographic distributions of
economically important fish species and najor fish fanilies, síze
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composition of principal fish species, and age and growth

infornation for selected species. Surface and bottom

temperatures recorded at each station are also presented.

Appendices provide detailed station data and listings of the

analyses of abundance and biological data of the sampled

populations.
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INTRODUCÎION

The eastern Bering sea supports one of the nost productive

groundfish fisheries in the world with annual commercial catches

since L97O ranging from 1.2 to 2.2 nillion metric tons (t)
(Bakka1a 1988). Although many species of fish are caught

commercially, the most abundant has been warreye porlock which,

since L97o, has conprised more than zot of the total landings
(North Pacific Fishery Management councir 1990). The next most

abundant species in 1991 lirere yellowfin sole (Pleuronectes asper)

and Pacific cod (Gedus macroceoharus) which hrere 10 and 5t,
respectively, of the cornmerciar landings (Guttornsen 1993).

The Resource Assessment and Conservation nngindering

Division of the Alaska Fisheries Science Center has conducted

annual bottom trawl surveys to nonitor the abundance,

distribution, and biorogicar condition of east,ern Bering sea

demersar fish and crab stocks since LglL. rn Lg7s, the first
large-scale survey of the eastern Bering Sea shelf was conducted

under contract from the Bureau of Land Management to: assess the
potential inpact of proposed offshore oit exploration and

development on fishery resources, and provide a data base for
stock assessments and the developement of management policies for
foreign and domestíc fisheries (pereyra et al. Lg76). During

this baserine survey, sanpling was conducted over the Bering sea

sherf between the 20 m and 200 m isobaths and from the Alaska

Peninsula north to approxirnatery 62oN rat. (Fig. 1) . Forrowing
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L975, the area of coverage of the annual survey qras reduced until
1979 when with the cooperation of the Japan Fisheries Agency, the

survey was expanded to provide higher sampling densities and

Iarger collections of biological data (Fíg.2, Bakkala and

lÍakabayashi 1985). The L979 survey encompassed the entire region

sampled in the L975 baseline study, and in addition, the

continental slope waters between the ÀIeutian Islands and the

U.S.-Russian convention line, and the northern region of the

shelf between St. I'latthew and St. Lawrence Is1ands. Subsequent

annual bottom trawl E¡urveys have essentially re-sanpled the

stations established during the L975 survey, with slight
nodifications each year.

The standard survey area of approximately 463,000 kn2 (Fig.

3) encompasses a major portion of the eastern Bering Sea

continental shelf and the distributions of the principal species

of crab and groundfish that inhabit shelf waters. Every third
year (1982, 1985, 1988, 1991) an extended triennial survey has

been conducted (Fig. 41, including a hydroacoustic assessment of

midwater pollock. During the larger triennial surveys, sanpling

with botton trawls is extended beyond the standard survey area to

the continental slope, Norton Sound, and the region bet¡¡een St.

Matthew and St. Lawrence IsÌands (Fig. 4). In past reports,

hydroacoustic results were conbÍned with results fron the bottom

trawl surveys to provide an overall assessment of pollock.

Honever, 1991 results will be presented separately to expedite

the release of this report.
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Figrure 1.--Sampling stations and survey stratification used for

"""ii=ãÉ 
of data fron the fÞZS baselíne survey ol the

"ur[åi"-sÃiing 
Sea shelf, with approximate-locations

of oil lease áreas (fron Pereya et aI' 1976) '

640 N

Figure 2.--Sanpling stations and survey strat,ification used for
anaiyseã of data from the 1979 expanded triennial
survéy on the eastern Bering Sea shelf and slope (fron
Bakkala and WakabaYashi 1985)
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The infornation gathered by the annual surveys serves to: 1)

provide the North Pacific Fishery Managenent Council r¡ith annual

fishery-independent estinates of abundance and biologicat
condítion of commercially harvested stocks, 2) provide

distribution and abundance information to connercial fishermen,

and the generar pubric and 3) develop a tine-series data base

contributing to our understanding of the poputation dynamics and

interactions of groundfish species.

This report presents infornation colrected by the AFSC in
the eastern Bering Sea during the 1991 triennial botton trawl
survey. Resurts of previous trienniar surveys were reported by

Bakkala and lfakabayashi (1985), Bakkara et al. (1985), I{arters et
al. (1988) and Bakkala et ar. (L992). The crab/groundfish
triennial survey and several ancillary projects were conducted

from May 15 to September 26 by two U.S. chartered fishing vessels

and a Nationar oceanic and Atnospheric Adninistration (NoAÀ)

vessel. The north shelf and western Bering sea were arso

surveyed by the Russian research vessel Novodrutsk from May 14 to
July 3. The survey data collected by the Russian vessel is not
conpatible with the U.S. data and will be presented separately in
a report by Zinnerlilann et aI. (1993). Detailed data on principal
crab species not, included here can be found in stevens et ar.
(1991). Results of the studies in Norton Sound will be issued in
a future report.
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UETHODS

Survey Area and Sampling Design

The stiatification of the sanpling area for analysis of the

1991 survey data was the same as that used for analyzing the 1988

triennial survey data, with the exception of strata 9 (fig. 4l.
Prior to 1988, stratification originated fron the sampling scheme

used by u.s. and Japanese vessels during the 1929 survey (Fíg. 2,

Bakkara and l{akabayashi 1995). since this survey began in 1975

several different strat,ification schemes have been used. The

original baseline survey of L97s (Fig. 1) Ìras expanded in 1979 to
incorporate the efforts of the Japanese vessels on the

continental shelf and the slope. Beginning in 1980

stratification was changed to cover just the continental shelf.
Following the L979 survey, the AFSC deveroped a standard

survey area on the continental shelf that has been sampled each

yêar since LgTg (Fig. 3). Stratification of this standard survey

area is based on depth contours (<50 m, 50-1oo m, 10o-200 n) that
correspond to oceanographic domains on the shelf which may more

accurately reflect differences in fish distribut,ions and thereby

nininize variances of abundance estimates (Bakkara 1993). A L2-

year consecutive time series of assessnent data now exists for
this area which has been used to examine long-term trends in
abundance and to assess the current condition of the various

principal species of groundfish for management purposes. Because
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of the inportance of this standard survey area, it has been used

as the foundation for the stratifícation scheme for the 1991

triennial survey. During trienniar survêysr the arear coverage

is extended north to st. Lawrence rsrand and. west to a depth of
800 meters on the continental slope (Fig. 4).

In the standard survey area on the shelf (Fig. 3), the
systematic sampring scheme of 352 stations is based on a 20 x 20

nautical nire (nni) grid. sampres of demersal fish and

invertebrates are obtained by trawling at or near the eenter of
each grid block. rn the pribilof and st. Matthew rslands
regions, however, sanpring density is doubled by adding stations
at, the grid block corners; this is done in order to increase
coverage of blue king crab (Paralithodes platlT¡us) st,ocks present

in these areas.

rn 1991, the survey vessels fished arternate north-south
lines of the station grid, proceeding.from Bristor Bay westward

to the shelf break (rig. 4). The arternate-rÍne fishing pattern
facilitates conparison of fishing powers of the two vessels,
while the progression from east to west presumabry prevents

nultiple encounters of species which may be nigrating to inshore
feeding or spawning grounds (fron west to east) during the course

of the survey (Sruith and Bakkala 1982).

The presence of high-density sampting in subareas 3, 4, and

6 necessitated a further division of these subareas into
high-density and standard-density strata, resulting in a totar of
10 geographic strata for the standard shelf statist,ical
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calculations. The overall area estimated to be represented by

each station in the standard survey area (subareas 1-6) is L,32O

kmz (Table 1). However, because of the high-density sanpling in

subareas 3,4, and 6, and the irregular boundaries of the survey

area, sampJ.ing representation varied among subareas from L,L23 to
L,4g2 km2 per station.

In most of the north shelf region (subareas 7, I and 9, Fig.

4), sampling effort was reduced to an average of one station per

2,600 km2 because of the lower abundance of groundfish in this

region than in the standard survey area. However, standard

density sanrpling was perforned in all of subarea 9 and the

southwest portion of subarea 8 to improve sanpling of snow crab

(Chionoecetes opilio) in these waters.

Às noted earlier, the availability of navigational charts
nade it possible to restratify the continentar slope region in
terns of meters. The interval saurpred (200-800 n) was divided
equally into two depth subdivisions (200-5OO m and 5OO-8OO n).
In addition, the diagonal line separating the shelf region into
southeast and northwest portions was extended to the slope to
create four subareas on the slope (subareas 10-13, Fig. 4').

The distribution of the stations on the slope is not

systematic such as that on the shelf. The station rrere selected

from those fished by the Daikichi naru No. 32 in 1985 as part of

the 1985 triennial survey. The average area per station,
therefore, varied by subarea from 210 to 368 kn2 (Table 1).



Tab1e 1.--Size of subareas
during the 1991

10

and sampling densities by subarea
bottom trawl survey.

Subarea Àrea
(kn')

No. Stations
successfulty

sampled

Sanpling
density

(kn"/station)

Eastern Berincr Sea Shelf

1 77 ,87L

2 4L,O27

6

North She1f

103,300

LO7,822

38,792

94 r562

58

31

75

96

26

65

37

27

16

9

494

L,343

1,323

t r377

L,L23

L,492

L,455

3 r 310

2,24L

1,653

2to

209

275

368

L,265

7

I

9

10

11

L2

13

72 r827

56 rOI7

11, 568

7 ,795

5 ,646

4 t392

3r311

624 t92L

22

25

7

Slope

Total
survey
area
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Vessels and Fishing Gear

For the fourth consecutive year, the standard area of the
eastern Bering sea bottom trawr survey was sampred aboard the
30.5 m University of Washington research vessel Alaska and the
33.5 n fishing vessel Ocean HoÞe 3 (Table 2). These vessels also
conpleted alr stations on the north sherf and Norton sound. Às

in previous years, both vessels were equipped with g3-112 east,ern

otter trawrs which have 25.3 m (93 ft) headropes and 34.L n (112

ft) footropes (Table 3 and Àppendix À). These nets were attached

to tail chains with 54.9 n (30 fathons) paired dandylines. Each

rower dandyrine had a 0.61 ¡n chain extension connected to the
lower wing edge to inprove botton tending characteristics. Steel
trvfr-doors measuring 1.8 x 2.7 û, and weighing 916 kg were used.

Table 2.--Characteristics of vessels used during the 1991 eastern
Bering Sea survey.

VesseI

OveraII
Iength

(n)

Gross
tonnage
(tons)

Shaft
horse-
power Start Finish

Survev period

AIaska

Ocean Hooe 3

Miller Freeman

30.5

31.4

65.5

2L9

L92

1r515

800

850

2,LsO

June

May

Aug.

18 Àug.

3 Sept,."

26 Sept.

L7

15

31

'Includes time for the Norton Sound survey.
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The 83-112 eastern otter tra¡¡r used by all u.s. vessels
during the survey on the shelf has been the standard trawl for
this survey since LgBz. This trawr is believed to be more

efficient at fishing for bottom-dwerring species, such as the
fratfishes, than trawrs used prior to 1982 (Bakkala et al. 1995).

The 65.5 m NoAÀ vesser Miller Freeman sampled onry the
stations on the cont,inental slope. The Poly-Norteastern bottom
trar¡l used by the vessel on the slope was essentiálty the sane as

that used by the u.s. vesser sanpling slope waters during the
L979 triennial survey (Bakkala and l{akabayashi 19Bs) except that
it is now constructed of poryethyrene rather than nylon. These

four seam trawrs had a 27.2-m headrope and 32.4-m footrope. The

nets hrere equipped r¡ith 99g-kg, 1.g x 2.7-m steel v-doors and

35.6 cn bobbin roller gear. Àn additionar 6 m of cable was

attached to each end of the roller gear. Three 54.9-m dandylines
extended from each wing. the còdend consisted of 8.9-cm stretch
mesh with a 3.2-cn mesh liner (Table 3 and Appendix A).
scAl'IllÍAR1 net mensuration systens were used aboard each vessel to
measure net height and width. Net, width ¡¡as measured as the
distance bet¡¡een two sensors attached to the upper dandyline,
about 0.61 n in front of the net. These measurements were used

to derive the area swept by the trawl for calcutating abundanee

estimates. Measurement,s were made for the najority of the tows

aboard the R/v Araska and F/v ocean Hope 3 as werl as the NOAA

tReference
National Marine

to trade names does not inply endorsement by theFisheries Service, NOAA.
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Table 3.--Botton trawls used during the 1991 eastern Bering Seasurvey (also see Appendix A)

Characteristic
83-112
trawl

PoIy-
Norteastern

trawl

Horizontal gape
while fishing (n)

Vertical opening
while fishing (n)

Headrope length (n)

Footrope length (n)

l{esh sizes (nn)
Wing
Body
Intermediate
Codend
Codend liner

Door (n)
Length
Height

Dandyline (n)
Length

-L4-20

-2-3

25.3

34.1

]-02
102

89
89
32

2.7
1.8

54.9

-13-16

-6

27.2

37 .4

L27
L27

89
89
32

2.7
1.8

54.9

vessel ltiller Freeman operating on the slope. This r¡as the
second triennial survey where measurements nere made routinely on

alnost every tow, During surveys prior to 1ggg, measurements

were either made for onry a smarl serected sample of tows or
values based on previous measurements nere used. In the analyses

of these earrier survey dat,a, a mean value was used for alÌ tows

of a particurar vesser in the survey. During 19gg and 1991, when

reliable data was obtained, the mean value for each, tow (usua1ly
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from over 100 readings at, lO-second int,ervals) was used to
deternine the area swept by the net during that tovr. For all
tows with reliable data, the functional relationship between

scope (trawr wire paid out) and net-width was also determined

(Fig. 5) from which net-width values could be estimated for tows

lacking mensuration data as described by Rose and ttalters (1990).
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Data Collection and Station Sanpling Procedures

Sanpling procedures used in
assessment surveys are described

(1985). À brief summary follows.

RACE eastern Bering Sea

in detail by I{akabayashí et aI.

Samples were collected by trawling at the center of each 20

x 20 nautical nile grid block (or corner station, in the case of
higtr-density strata) for 30 minutes (tined after the net had

settled on the botton), towing at a speed of 1.S4 n/sec (3

knots). Station positions were determined by Loran-C or Global

Positioning Systen (CPS) at the start and end of each tow.

Computed distance between positions was used as the best estinate
of distance fished. The beginning of the tow was deternined to
be when the net was estimated to reach the bottom and ended when

retrieval of the trawr warp was started (wakabayastri et ar.
1985). rf the bottom appeared to be untrawrable at a specified
location, the nearest trawlable site within the same grid square

was used. rf the net was ripped or 'hung uprt on some object on

the bottom during the tow, the catch was discarded and a ne¡t

sample obtained.

Catches of less than approximately 11150 kg (2r5OO fb) were

processed entirely. For catches larger than 11150 kg, the totar
catch was weighed using an electronic scale (load ceII) and then

released into a deck bin. A subsample was removed for processing

using a small cargo net. Weights and numbers of a species in the

processed portion of the catch were ex¡landed to the estinated
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total catch by applying the ratio of the weight of the totaÌ
catch to the weight of that portion of the catch processed.

Important fish and invertebrates were sorted to species.

Sinilar features between arrorrtooth (Àtheresthes stornias) and

Kamchatka flounder (À,. evermanni), and between flathead sole

(Hippoglossoides elassodon) and Bering flounder (H, robustus)

made identification of these species difficult within the time

constraints of the survey; thus, these species rrere grouped by

genus for purposes of this report. Minor species of fish and

invertebrates were sorted to the lowest taxonomic level
practicable. Catch weights and nuúbers by species or species

group lrere taken directly or, when subsaurpled, estinated by

extrapolating the proportion in the subsample to that of the

entire catch weight.. Pacific halibut (Hipqoolossus stenolenis)
and crab species of the genera Paralithodes (red and blue king
crabs, camtschatica and nlatlpus, respectively), Chionoecetes

(snow and Tanner crabs, opilio and bairdi, respectivety), ar:rd

hair crabs (Erimacrus isenbeckii) were usually weighed and

enumerated from the entire catch.

Size conposition data were collected for each commercially

important species. Pacific halibut, walleye poll-ock, pacÍfic

cod, and yellowfin sole were measured whenever caught while other

species were measured as time pernitted (Table 4). pacific

halibut rf,ere measured imnediately upon capture and returned to
the sea in an effort to reduce sampling nortality. Random

sanples of up to approxinately 200 individuals (300 in the case



Table 4.--Biological
aboard the
during the
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data collected by the scientific persònnel
f,sþ, Ocean Hope 3 and lr[ilter Freeman
1991 eastern Bering Sea survey.

Species
Length. 

"measuremenEs
Age

structures
Stomach
samples

Iilalleye pollock
Pacific cod
Yellowfin sole
Rock sole
Hippoqlossoides spp.
Pacific halibut
Alaska plaice
Atheresthes spp.
Greenland turbot
Rex sole
Dover sole
Pacific ocean perch
Starry flounder
Saffron cod
Arctic cod
Longhead dab
Shortraker rockfish
Rougheye rockfish
Shortspine thorpyhead
Giant grenadier"
Cor]¡phãenoides spp.ù
t{isc. species

46,93O
7 t245

30 r9L2
32 r2O4
26 r23O

2 1256
9,275
9,826
2 t47O

942
I

987
22L

L,L67
63

868
141
LO2
615

1, 083
578

L,324

Lr373
946
804
625
420
692
300
425
a::

LL7

3,L26
L,739

734
274
863
234
232
198

'11

"Fork lengths (anterior tip of the head to the niddle portion of
the posterior edge of the caudal fin) rrere measured for aII
species except giant grenadiers and Corlmhanoides spp..

oÀnus lengths were measured for giant grenadiers and
Corvphanoides spp. (antierior tip of the head to the niddle
of the anus.
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of walleye pollock) of the renaining species were sexed and

¡easured to the nearest centineter from the tip of the snout to
the end of the niddle ray of the caudal fin (fork length).

Sagittal otoliths were collected fron seven com¡nercially

inportant species (Table 4). In both the northwestern and

southeastern divisions of the survey area, three otolith pairs
per sex/centimeter interval were collected for Pacific cod and

rock sole (Pleuronectes bilineatus), and five pairs per

sex/centimeter interval for pollock, yellowfin sole, flathead
sole, and Alaska plaice (Pleuronectes cruadrituberculatus) .

Scales as weII as otoliths were taken from Pacific cod to aid in
ageing young fish. In the case of the Hipnoglossoides, otoliths
were collected only from individuals that lrere identified with
certainty as flathead sole. Age structures for roundfish were

preserved in SOt ethanol/water; flatfish otoliths were preserved

in SOt glycerol/water.

Temperature profires nere taken at each station with an

expendable bathythernograph cast; surface tenperatures were taken

by bucket thernometer.
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Data Analyses

å, brief description of the procedures used in analysis of
RACE Bering Sea survey data follows (for a detailed descrÍption
see t[akabayashi et al. 1985). Many of the species collected were

grouped by fanily for data analysis because of their
insignificant conmercial value or questionable identification.

Rerative fishing polrers of survey vessers were est,imated

during the eastern Bering Sea surveys to account for differences

I in the efficiencies of the vessels at capturing various species;

by compensating for these differences abundance estimates are

assr¡med to be inproved.

Since L979, the Bayesian technique of Geisser and Eddy

(L979) was used to conpare the relative fishing por¡ers of the two

survey vessers. rf the distribution of catch-per-unit-effort
(CPUE) values for any one species were statÍstically different
between vessers, catch rates of the less efficient vessel were

expanded by the ratio of the mean CPUEs (nore efficient divided
by less efficient) of the two vessers. Recent work at the AFsc

deternined that the ratio of means was extremely unstable and too
sensitive to abnormally rarge varues of cpuE. consequentry, a

new method developed by Kappenman (Lgg2) was used to compare CpUE

distributions and determine a scaling factor for correction. A

total of 261 of.the 354 stations sampred by the two vessels

within the standard survey area were used in the anarysis.

Mean CPUE values for each species were calculated in
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kilograns per hectare and nr¡mber per hectare for each of the L4

strata; area swept (hectares) rf,as computed as the distance towed

nultiplied by the mean net width (A1verson and pereyra 1969).

lltean CPUE values, weighted by strata areas, nere calculated for
individual subareas and for the overall survey area. Biomass and

population estimates were derived for each stratum by nultiplying
the stratum mean CPUE by the stratum area. Stratum totals were

then added together to produce estimates for each subarea and for
the total survey area

In estimating the size composition of populations of
principal co¡nnercial species, rength-freguency data obtained at
each station uere expanded to the station catch by proportion and

then extrapolated to the stratun population by the weighted CPUE.

stratum estimates were summed to derive the estimated size
composition by subarea and for the overall survey area.

otolith and scale samples collected during the survey were

read by the Age and Growth Determination Unit of the AFSC's

Resource Ecology and Fisheries lrfanagement (REFM) Division. From

these age sanples, stratified by sex and length, an age-Iength

key was produced that showed tt¡e distribution of ages by sex at
each centineter interval. Population age composition was

estinat,ed by apportioning ages to the estimated poputation at
each length interval.

Growth characteristics of principal species were described

with von Bertalanffy (1938) growth curves fitt,ed to age-length

data collected in this survey.
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Special Studies

rn addition to the 495 standard trienniar survey tows, 79

tows were made for speciar studies (Fig. 41. Two tows were made, ,

one in rogiak Bay and one in Kuskokr¡im Bay, to assess the
abundance and spawning condition of yellowfin sole inshore of the
standard survey area. Catches from these two tows were used to
define geographic dÍstributions of fish groups. They were not
used to estimate population parameters in order to maintain
eomparabirity with estimates from previous standard annual

surveys. Prior to the standard survey, zs beam trawls and 2

scarrop dredge tows were made to assess the near shore

populations of juvenile crab and flatfish
stomach sanples from severar of the ¡nost prevalent

commercial species in each haul were collected and preserved in
formalin for later examination by the Food Habits progran of the )

AFSC's REF![ Division (Table 4).
Additional activities included corlecting specimens for

observer training programs, crab and fish pathology studies, and )

fulfilling requests from academic inst,itutions.
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ASST'IIPTIONS AI{D LIUITATIONS

The as.sumptions and linitations that apply to most trawl
surveys also apply to the 1991 triennial survey. The estimates

of abundance and size composition, as well as the distribution of

the species, are limited by the area and timing of the survêys,

and the sanpling gear used. The survey is designed as a

multispecies survey, and therefore has some linitations for
almost any individual species. For exanple, during the summer

period when the survey nas perforned, many species have juvenile

distributions in shaltow coastal waters where the trawl cannot be

operated effectively. These include many of the flatfish and

herring as r¡eII as some of the cods and smelts. On the

continental slope, the bottom terrain is such that trawlable

bottom is difficuLt to find. Some species, such as the

rockfishes, are known to congregate in untrawable areas,

resulting in undersampled populations. In addition, there are a
number of species that have distributions extending beyond the

depth and geographic boundaries of these surveys.

The trawl used in the bottom trawl survey is designed

prinarily for denersal species. The head rope height is linited
to a few neters, and species that display priurarily pelagic

behavior may not be well represented in the trawl catches. In
some cases this phenomenon may be linited to specific age groups

within a species. The catchability coefficient, is assu¡ned to be

1.0 for all species in this analysis. The actual value nay be
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less than that because of escapement by some species. Then

again, for some other species, the herding effects of the doors

and dandylines may result in catchability coefficients exceeding

1.0. i

The bottom trawl survey of the standard U.S. area on the

continentat shelf (subareas 1-6) is designed to progress from

east to west. It is beLieved that most of the target species ..1

rnigrate from west to east during the early summer period and

would therefore be sampled only once, rather than followíng the

same group of fÍsh. Some of the species nay have opposite or ì

near-random movement. In those cases there nay have been unknown

errors caused by such movenents. For most species, these various

factors are believed to result in an underestination of abundance ;

rather than an overestimation. The difference between the

estimates and the true value may vary considerably between

species. 
)
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REST'LTS OF 1991 TRTENNIAL ST'RVEY

Station Data

station data from the 1991 survey are listed in Appendix B.

The data are organized by area of survey activity and vesser.

Àppendix Tables 81-83 contain standard botton trawl stations used

in the analyses.

Environmental Conditions

sea surface temperatures recorded during the 1991 survey

ranged from 3.0oc to 12.8oc (Fig. 6). one cerr of cold water

averaging A.OoC was observed within the 50 n isobath off northern
Bristol Bay. Most of the renaining inner shelf water ranged from

5.0 to 12.0oc. Midshelf surface water nainly ranged from 6.0 to
10.ooc as did the outer sherf water south of the pribilof
rslands. surface waters over the outer shelf north of the
Pribilofs and over much of the slope ranged from 8.0 to 12.ooc.

The warnest, temperatures observed were near shore on the north
shelf where surface temperatures reached 13.OoC.

Bottom tenperature conditions during su¡nmer 1991 nere

srightry warmer than the 19BB tenperatures (Fig. 6). water of
Iess than Ooc covered extensive areas of the nidshelf to as far
south as the vicinity between St. Matthew's Island and the

Pribilof rsrands. somewhat r¡armet 2.0 - 5.ooc botton water was
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found over most of the outer shelf and the slope. Botton

temperatures on the slope nere guite uniform with almost, aI1 the

observations ranging from 2.9 io 4.3oc. some much warner bottom

tenperatures (6-9oC and higher) were recorded on the more inshore

areas of the north shelf.
The nean bottom temperature for the standard annual survey

area (excluding the north shelf) was 2.6oC (Fig. 7). This value

falrs in the niddle of. the range of mean summer bottom water

temperatures (1.S to 5.1oC) for years in which the total standard

area has been surveyed. lfean botton temperatures observed over a

more linited region of the southeast Bering sea which has been

sanpled annually since L97L have ranged from 1.2 to 4.goCi the

1991 value for this area was 3.4oc, near the niddle of the range

for this area.
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Figure 7.--Mean summer bottom r¡ater temperatures based on
baÈhythernograph casts .made during Àlaska
Fisheries Science Center groundifish surveys.
The t97L-91 means (dashed line) are fron the
southeast Bering Sea (see inset) and the L975
and 1979-91 means are from the larger survey
area outlined on the inset.
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Relative Fishing Powers

Relative fishing powers of survey vessels nere estimated

during the eastern Bering Sea surveys to account for differences

in the efficiencies of the vessels at capturing various species;

by conpensating for these dÍfferences, abundance estinates are

assr¡med to be improved.

A total of 261 alternate-row tows (Fig. 8) were used in the

statistical comparison of vessel catch rates developed by

Kappenman (L992'). Based on this analysis, neither the Alaska nor

the ocean Hope 3 was signifieantly more efficient at capturing

the following species or species groups: walleye pollock, Pacific

cod, rock sole, Hir¡poglossoides spp. r Alaska plaice, Àtheresthes

spp., Pacific halibut, ÌÍvoxocephalus spp. r skates (Rajidae),

Tanner crab, and snow crab. The results from the Kappenman

method showed no difference in fishing power for 1991. Therefore

fishing porrer corrections were not applied to catches of either

vessel. Between-vessel fishing poner corrections have usually

been required for 1 to 4 species in past years, while in 1988 the

analysis indicated that 13 species required fishing power

corrections.

No conparative fishing experinents were conducted between

theNoAAvesseIl{iI1er@,whichsampIedslopewaters,and
'the Alaska and Ocean Hope 3. Therefore, no attenpt was nade to

standardize the abundance data from the Miller Freeman to that. of

the other U.S. vessels engaged in sanpling shelf waters.
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I

I species Encountered
i

I

I appendix C contains a ranking of relative abundance based on
I

r the mean CPUE, of aII fish and invertebrates identified during

, the 1991 botton trawl survey. There were L32 species of fish
identified among 36 fanilies, more in number than the 106 species

among 34 fanilies identified during the 1988 triennial survey

I (Bakkala et al. 1988). The list,ing in Appendix C may include
I

, .ome species of uncertain identification. In presenting

infornation in the.nain body of this report, fish species with
difficult or uncertain ident,ifications were grouped into broader

taxonomic categories as shown in Table 5. In addition, in some

of the tables summarizing abundance data for the overall survey,

cornmercÍalIy unimportant species were grouped by fanily. In
these latter tables, infreguently occurring species were grouped

1 as [other f ish. fl
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Table S.--Species groupings used in presenting infornation on thedistribution and abundance of principal species and
species groups of fish.

Group name Species included

Skates ÀII Rajidae

Sme1ts All osneridae

other eerpout,s Àlr zoarcidae. except Bothrocara
brunãõ-Godes iarffis, L.
palearis,, !. concolor, L. brevipus,
L. pacificus

¡Rattails ll tr[acrouridae

other rockfish Arl sebastes except s. areutianus, g.arutÇilorearis -
Thornyhead rockfish AII Sebastolobus

Irish lords AIl Hemilenidotus except H. paoilio
other Mvoxceoharus Arl llvoxcepharus except g. iaok
Gvmnocanthus ÀIl Gymnocanthus scutpins
Malacocottus All Malacocottus sculpins
other sculpins Atl cottidae except species and_-species groups of sculpins listed

above and Dasycottus setiger, ÞIelletes ,papilio and Hemitripterus bolini
Poachers All Aqonidae

Snailfishes A1I Cyclopteridae

Arrowtooth flounder À11 Àtheresthes

Flathead sole All Hippoqlossoides
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Overall Abundance of l{ajor Fish and Invertebrate Fanilies

. The total animal bionass for the overall survey area nas

estimated at 18.3 nillion t, of wbich fish species accounted for
76* (13.8 nillion t) and invertebrates 24t (4.5 nillion t)
(Tables 6 and 7). Within the groundfish conplex, the most

abundant fanilies were the Gadids (cods) whÍch represented 34t

(6.3 nillion t) of the total aninal bíonass and the Pleuronectids

(flatfish) (6.4 nitlion t), which represênted 35t of the total
aniural biomass; these fanilies combined represented 92* of the

total fish biomass. The next most abundant fanilies were the

Rajidae (skates) and Cottidae (sculpins) representing 2.6 and

1.8* of the total, respectively. The most abundant invertebrate
groups were the Crustacea (crabs) (44.2* of the total sampled

invertebrate biomass), Echinodernata (starfish) (38. 3t), and

lrfollusca (snails) (8.8t) .

The najority of the fish bionass (88.2t) was locat,ed on the

eastern Bering Sea shelf (subareas L-6¡ see Fig. 4 for location
of subareas). The outer shelf (subareas 5 & 6), accounted for
28t (4.0 nillion t), the niddle shelf 37t and the inner shelf 23t

of the total fish biomass. Sixty-nine percent (2.7 niltion t) of
the outer shelf and 43t (2.2 nillion t) of the niddle shelf

biomass consisted of walleye pollock. Yell.owfin sole doninated

the inner shelf biomass at 46t (1.4 nillion t). The north shelf
(subareas 7-9) accounted for 10t of the total fish bionass and

the continental slope (subareas 10-13) for 1.7t.
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Relative Importance of Individual species of Fish

Listings of alt species of fish and invertebrates in order

of relative abundance (CPUE) taken on the continental shelf and

slope and in the overall survey area are presented in Appendix C.

Table 6 presents biomass estimates for all principal species and

specÍes grroups of fish from the bottom trawl data.

Over all depths, walleye pollock was the most abundant

species representing nearly 40t of the total fish biomass

estimate from the bottom trar¡I survey. Flatfish represented an

important component of the bottom trawl estimates. Yellowfin

sole was the Eecond noEt abundant specíes representing 20t of the

total fish bionass, and rock sole was third with 12t.

The relative proportion of each species in the botton trawl

survey varied considerabty with depth. In the inshore waters

less than 50 m in depth, yel.lowfin sole nas the predoninant

species, representing 43* of the fish biomass estimate in area 1,

2 and 7. Rock sole was second with 25t and ÀIaska plaice was

third with 7t. In these waters, walleye pollock made up only 6*

of the estinated fish biopass.

Across the rest of the shelf, from 50 m to the shelf edge

near 200 n, walleye pollock made up 54* of the botton trat¡I

biomass estinate for fish (areas 3-6, 8 e 9). Yellowfin sole was

second with llt and rock sole was third with 7t. Pacific cod

dropped to 4.8* from close to 7t in 1988.
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On the continental slope, walleye pollock was stiLl the

predominate species with 32t of the biomass. Greenland turbot

(Reinhardtius hippoolossoidesì was second with L7*, and the

rattails (lrtacrouridae) were third wíth 16t. Arrowtooth flounder

was 12t while sablefish (Anoplor¡ona finbria), and Pacific ocean

perch (Sebastes alutus) accounted for 2* and 4.8t respectively.
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Abundance, Distribution, and Size and Age Composition of
Principal Species of Fish, Shrinps, Squids and Octopi

Tables 8-43 and Figures 9-76 sunmarize findings from the

1991 triennial survey for each of the principal commercially

inportant species of demersal fish and the more abundant species

groups such as the sculpins, eelpouts, and skates, and the

shrimps, squids, and octopi (Table 7). Tables summarize mean

CPITE and bionass estimates, population nr¡mbers and mean size by

subarea. Figures irrustrate the geographic distributíons and

length compositions of each species. !{here data are available,
the age distribution and growth characteristics of the

populations are also shoh¡n.
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lable 8.--Abundance egtlmateg and mean glze of walleye pollock by aubarea from the 1991 bottom
trawl survey of the eaEtern BerJ.ng Sea.

Subarea

Depth
Interval

(m)

llean EstLnated
CPUE blomaee

(kslha) (t)
Proportl.on

of egtlmated
bLomasE

Estlmated Pro¡nrtlon llean
populatlon of eetlmated Welght

numbere populatl-on (kS)

lleen
Length

(cm)

Eaatern Berlnq Sea Shelf

50-
50-

100 -
100 -

Subareag combl,ned

North Shelf

1
2
3
4
5
6

<50
<50

100
100
200
200

<50
- 100
- 200

14.589
ls.932

159.800
52.232

112. s95
24L.O37

110.255

11. s48
4. 705

61.003

12.893

3s. s13
78.836
0. s34
o.365

34.3t2

113, 608
65, 365

1,650r 733
563 rL77
4361784

21279 r3OL

5, 1O8, 969

84r 1O3
26r356
70,568

LBLrO27

27 r645
44 r5L4

23s
L2L

72,5L5

o. o21
o.012
o.308
o.105
o. o81
o.425

0.953

o. 016
o.005
o. o13

o.o34

o. oo5
o.008

<0. ool
<0. ool

o.014

1.000

247 ,L73 r96L
2O5,22O,Of37

1r877,O54r884
828r 809, 076
431, 312, 168

4 1839 ,865, 553

8,429 ,434,729

274r653r82O
L2f318231355
2L3 1535 1993

617, O13, 168

23r4OL,2L6
54rL62r454

19O,821
L69,564

77,924r056

9,L24,371,952

o.o27
o.o22
o.206
0. o91
0. o47
o.530

o.924

o. o30
o. o14
o. o23

o.068

0.003
0. 006

<0.001
<0.001

0.o09

1.000

o.460 24.7
o.319 2L.L
o.879 44.8
0.680 38.1
1.013 s1.0
o.471 35.3

0.606 37.8

o.305 18.8
0.205 17.O
o.330 29.O

0.293 2L.9

1.181 s3.O
0.822 48.3
1.230 54.7
o.713 44.3

0.931 49 .7

o.588 36.9

Èo

7
850
9 100

Subareas comblned

Slope

10 200 -
11 200 -
L2 soo -
13 500 -

Subareas combLned

ÀlI eubareaE
combl-ned 85.811 5,362,511

500
500
800
800
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Table 9.--EstLmated ¡npulation numbere (mlllLons of fJ-ah) of
by age and length data from the 1991 bottom trawl

walleye pollock by age group and eubarea as ghown
Eurvey of the eaetern Berlng Sea.

Depth and S¡rbarea

500-E00 n 200-500 n 100-200 ¡n 50-100 m <50n50-200 n <50n

Year'

^Ee 
ctass f0t1

Att Pro-
subareas portion
conùined of total

0.00 0.09
0.00 0.05
0.00 0.40
0.00 0.95
0.00 5.62
0.0t 5.14
0.04 15.98
0.02 ó.11
0.05 12.72

0.01 2.E0
0.03 2.62
0.01 0.5ó
0.02 1.12
0.00 0.17
0.00 0.01

0.00 0.01

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.02

0.19 54.16

0.00 98.E0 111.25
0.03 24.25 3.0ó
0.04 4.E9 0.0r
0.04 2.79' 0.00
0.3ó 14.45 0.00
0.79 t0.05 0.01
5.09 23.29 0.27
2.17 7.19 0.16
7.44 12.t7 1.01

1.8ó 3.39 0.54
2.69 5.50 t.12
0.46 t.tó 0.95
2.03 3.91 3.24
o.zt 0.67 1.03
0.05 0.27 0.62
0.05 0.19 0.50
0.02 0.f3 0.0E

0.04 0.10 0.00
0.04 0.07 0.08
0.00 0.01 0.24
0.00 0.01 0.08

0.00 0.0ó 2.58

23.40 213.54 128.82

2fr.97 155.22

38.E5 6.&
7.70 0.00
3.8f 0.00

52.& 0.01
u.ç, 0.0¿

t97.31 0.80
165.50 0.51
422.59 4.43
t1ó.03 1.76
154.31 9.46
28.73 2.81
E8.51 . 9.62
13.67 2.31
4.49 1.&
3.30 t.08
0.82 0.28
1.72 0.00
0.58 0.37
0.07 0.21
o.tl 0.0ó

0.6 7.77

2,520.61 0.2E
929.t1 0.10
240.07 0.05
71.69 0.01

479.30 0.05
446.% 0.05

1,461.33 0.1ó
549.30 0.0ó

1,189.2E 0.13
111.25 0.03
435.29 0.05
E9.54 0.01

273.09 0.03
t+6.75 0.01
t8.55 0.00
t8.87 0.00
3.9ó 0.00
0.00 0.00
7.25 0.00
2.83 0.00
1.07 0.00

1,197.73 0.00

9,124.37 1.00
^GE 

UXKX(Iflt

TOTAT

È(,

2 1989

3 1986

1 19A7

5 1986

6 1985

7 198/
E 198:t

9 1982

10 1981

11 t980
12 1979

13 1978

14 1977

t5 1976
16 1975

17 1974

18 1973

19 1972

20 1971

21 1970

I t990 0.02
0.02
0.00
0.00
0.01

0.01
0.04
0.01

0.03
0.0'l
0.01

0.00
0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

o.17

228.97 190.75 1.39 ?Eó.50

4.Tf 220.13 1.t9 49.0r
0.00 61.69 1.80 5.&
0.00 379.33 0.73 0.93
0.03 30ó.EE f.45 6.47
0.04 820.07 20.35 12.5f
0.20 28É-.6 26.23 U.tz
0.10 167.93 f11.8E 37.00
3.05 112.71 45.20 129.41

o.& 121.13 119.98 38.82
7.19 25.08 29.10 77.21

2.17 ó3.ó0 38.09 17.24
8.1E 7.97 6.48 55.75

3.33 1.76 24.t7 t0. 14

2.69 3.7f 2.65 4.r7
2.E5 0.& 0.ót 3.51
0.24 1.36 0.38 1.2a

0.00 0.44 0.12 1.47
0.75 0.f9 0.00 0.52
0.41 0.03 0.47 0.1ó
0.32 0.03 0.02 0.55

8.72 1,170.t2 0.00 6.f5

17f .76
9.91

0.55
0.03
0.04
0. t9
2.U
1.26
8.26
3.5f

13.92

4.ú
12.74

4.Jf
1.Eó

3.24
0.t9
0.68
0.54
0. t8
0:18

1.44

274.65 4,839.87 431.31 828.8î 1,877.05 205.22 247.17
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Tabre 10.--Paramet,ers of the von Bertaranffy growth curves for
walleye pollock by sex based on age reading from
otoliths and length data from the 1991 U.S: bottonr
trawl survey

Number Length
of age Age range Parameters

Sex readings range (cn) I{rr K to

Male 519 1-19 11-84 72.752 .L326 -1.oos7
Female 564 L-2L 9-77 72.623 .L492 -0.6470
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lable 11.--Abundance estLmates and mean glze of Pacl-fLc cod by subarea from the 1991 bottom
trawl aurvey of the eaetern BerJ.ng Sea.

Subarea

Depth
Interval

(m)

Mean Egtlmated
CPUE bLomaes

(kelhal (tl
Proportl-on

of eetlmated
bLomaee

Eetimated Proportl-on llean
popuÌatf.on of estLmated l{el-ght

numbers populatl-on (kS)

llean
Length

(cm)

Eastern Berlno Sea Shelf

50
50

100
100
200
200

Subareae comblned

North Shelf

Subareae combLned

Slope

10 200 -11 200 -
L2 s00 -
13 s00 -

Subareas comblned

AII subareas
comblned

1<
2<
3 s0-
4 s0-
5 100-
6 100-

10. s23
s. 595

12. 181
9.697

13. 191
ls.4s4

11. 494

2.9f35
0. 994

15. 673

3.236

1.806
5. 950
o. ooo
o. ooo

2.255

9.326

8Lr942
22 r957

L25,829
1O4,554

51, 171
t46,L37

532 r 59O

21r742
s,567

18r 13O

45 r439

Lr406
3, 359

0
o

4,766

582,795

o. 141
o. o39
o.2L6
o. 179
o. o88
o.251

o.914

0.037
o. o10
o. o31

o.078

o.002
o. 006
0. o00
o. ooo

0.008

1.000

0..3s2
o.046
0.190
o.228
0. o35
0. 096

o.947

o. 028
o.o09
o.014

o.051

0.001
o. ool
o. ooo
0. ooo

0. oo2

1. OOO

184r 635 r 115
241239 18f37
99 1427,558

LIg,85L1252
18r519rOO7
50,168,443

496,84L,26L

t4 1542 rtgo
4,733,286
7 r466r522

26r74Lrggg

474,2OO
57gr g16

0
o

1, O53, 016

524,636,275

0.444 27.7
0.947 33.8
L.266 42.2
o.a72 37.4
2.763 56.9
2.9L3 54. s

L.O72 37.0

1.495 40.1
L.L76 34.3
2.42A 5L.2

1.699 42.L

2.96s 61.8
5.804 

'0.:

4.526 68.7

1.111 37.4
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? <50
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9 100 - 200
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500
800
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Table 12.--EetLmated population numbere
age and J-ength data from the

(mllllone of fJ-sh)
1991 bottom trawl

of Pacl-flc cod by age group
survey of the eaetern Bering

and gubarea as ehown by
Sea.

Depth and Subarea

500-800 n 200-500 m 50-200 m <50n 100-200 m 50-100 m <50m

Year
class 10111213

At I Pro-
subareas portion
conöined of totet

I

2

3

4
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6

7

E

9
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1t

12
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1990

1989

1988

1987

198ó

1985

1984

1983

1982

1981

1980

1979

1978

0.00

0.00

0.00

0.0f
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o.14

0.21

0.08

0.01

0.05

0.02

0.0î

0.00
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0.00

0.00

0.00
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0.24

0. t0
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0.00

0.00

0.00

0.00

0.00

0.00

0.25

1.93

1.29

0.ól

0.68

1.03
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0.00
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7.47

0.90

2.28

o.66
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0.32

0.00

0.00
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0.00

0.00
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E.60
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23.28
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13.E2

9.29

5.ó9

2.75

1.30
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0.55

0.54

0.1ó

0.26

0.67

7.34
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3.85

0.93

0.59

1.98

1.55

0.21
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0.04

0.00

0.00

1.91

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00

0.00 10.11

0.09 40.55

2.61 41.71

5.62 10.55

5.33 7.16

î.EO 5.52

1.39 2.66

0.73 0.61

0.0ó 0.07

0.43 0.20

0.f8 0.13

0.15 0.02

0.00 0.02

55.17 8ó.20 0.16

51.09 134.00 0.26

43.35 138.00 0.26

7.32 43.80 0.08
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1.74 28.70 0.05

1.43 1E.81 0.04
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0. t0 't .8ó 0.00
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UI
F

AGE UllKl¡O¡fl|
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Table 13.--Parameters of the von Bertarånffy growth curves for

Pacific cod by sex based on age reading from otoliths
and length data from the 1991 It.S. bottom trawl
survey.

Nunber Length
of age Àge range Parameters

Sex readings range (cn) Li,r K tn

lfale 313 1-10 15-88 L9L.24 .0625 -O.sg7s
Fenale 351 1-13 13-104 L4L.43 .0969 -0.3155
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Sea as shown by the L99L bottom trawl survey.



Table 14.--Àbundance eetimates and mean slze of sableflgh by eubarea from the 1991 bottomtrawl Burvey of t,he eaBtern Berl_ng Sea.

Subarea

Depth
Interval

(m)

llean Estl-mated
CPUE bl-omaes

(kelhaf (t)
Proportl-on

of eetlmat,ed
blomase

Estl-mated Proportlon Mean llean
populatlon of estLmated lfeLght Length

numbere populatLon (kS) (cm!

Eastern BerLnq Sea Shelf

1 <50
2 <50
3 50-100
4 s0-100
s 100 - 200
6 100 - 200

SubareaE combl-ned

North Shelf

<50
50 - 100

100 - 200

Subareas comblned

Slope

10 200 - soo
11 200 - soo
L2 500 - 800
13 500 - 800
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ÀII subareag
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Figure 2o.--Length composition of sablefish by subarea and depth zone
data from the 1991 eastern Bering Sea bottom trawl survey.
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Figure 22.--Distribution and relative abundance of Pacific ocean perch in the
eastern Bering Sea as shown by the 1991 bottom trawl survey.



Table 15.--Àbundance estLmates and mean aLze of PacLfl"c ocean perch by eubarea from the 1991 bottom
trawl survey of the eaetern BerLng Sea.

Subarea

Depth
Interval

(n)

Mean EBtimated
CPUE blomase

(kelha¡ (tl
Proportlon

of estimated
bl-omaes

Eetlmated ProportLon ltean llean
populatt-on of eetl-mated lfelght Length

numberg populatl-on (kSl (cm)

Eaetern Berl-nc Sea Shelf

<50
<50

50 - 100
50 - 100

100 - 200
100 - 200
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Slope
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11 200 -
L2 s00 -
13 500 -

subereeg combined
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1
2
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5
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o. o00
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Figure 25.--Distribution and relative abundance of short,spine thornyhead in the eastern
Bering Sea as shown by the 1991 bottom trawl survey.



Table 16.--Abundance eEtl-mates and mean gl-ze of shorteplne thornyhead rockflsh by eubarea
from the 1991 bottom trawl survey of the eastern BerJ-ng Sea.

subarea

Depth
Interval

(m)

Mean Egtlmated
CPUE blomagE

(kslha) (t)

Proportlon
of estLmated

blomaeE

Eetl-mated Proportlon llean llean
populatl-on of eEtl-mated tùeLght Length

numberg populatlon (kS) (cml

Eaetern Berl-no Sea Shelf

1
2
3
4
5
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100 -
100 -

<50
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Figure 26.--Distribution and relative abundance of rougheye and shortraker rockfish
in the eastern Bering Sea as shown by the 1991 bottom trawl survey.

(À
ur



Table 17.--Àbundance estLmateE
rockfish by aubarea

and mean eLze of rougheye
from the 1991 bottom trawl

rockfLsh, ahortraker rockflgh
survey of the eaEtern BerLng

and other
Sea.

Subarea

Depth
Interval

(m)

¡tlean Ebtlmated
CPUE biomaee

(kelha¡ (t)
Proportlon

of eetlmated
blomage

Egtlmated Proportlon llean Meen
populatLon of egtlmated t{elght Length

numbers population (kS) (cm!

Rouqheve rockfl-eh

200 - 500
200 - 500
soo - 800
500 - 800

Subareas combl-ned

Shortraker rockfl-eh

10 200 - 500
11 200 - soo
L2 500 - 800
13 500 - 800

Subareae combl-ned

Other rockfl-sh

shelf eubareae

Slope subareas

All subareae combl-ned

368
436

38
41

884

10
11
L2
13

o.473
o.773
o. o88
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o.418

L.692
2.39L
o. o70
0. 181

1.305

o. o19

o.014

o. o14

Lr3L7
1,35O

31
60

2 1758

8s8
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487

o. 416
o.494
o. o44
o.046

1. OOO
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o.o22

1. O00

o.968

0. o32

1.000
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388,771
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18,339
49,431
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trawl survey.
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lable 18.--Àbundance estlmatee
trawl aurvey of the

and mean eLze of yellowfLn sole by subarea from the 1991 bottomeastern Berl-ng Sea.

Subarea

Depth
Interval

(ml

Mean Estl-mated
CPUE blomasg

(kelha) (t)
ProportLon

of eetlmated
bLomaee

EetLmaÈed Proportlon trlean llean
populatl-on of estlmated lfetght Length

numbere populati-on (kg) (cm)

Eastern Berlnq Sea Shelf

1
2
3
4
5
6

50
50

100
100

<50
<50

- too
- 100
- 200
- 200

130.496
LOA.922
59.341
29.28s
o.191
o.o83

51. 650

49.601
9.523
o.000

29.s26

o. ooo
o. ooo
0.ooo
o. o00

o.000

1, 016, 190
446r874
6t2t992
315r 753

742
783

2, 393, 333

36L,232
53 r 348

0

414r 5gO

o.362
o.1s9
o. 218
0.112

<o.oo1
<0. ool

0.8s2

0. 129
o.019
o. ooo

0.148

o.000
0. o00
0. oo0
o.000

0.o00

1. O00

o.4L2
o.182
o.200
o. o89

<o.o01
<o.o01

o.883

o.o99
o. o18
o. ooo

o.117

o.ooo
o. o00
0. ooo
o. oo0

0. ooo

1. OOO

4r447 19241f352
t,96I,43O,246
2rL64r63grL26

963,.476 r824
1, ggg r 553
1, 599, 9g6

9 r54Lr05g r4g7

1, 068, 284,697
L93r27g r35O

o

Ir26Lr 564rO3g

10r 8O2 ,623,524

o.228 25.4
0.224 24.7
0.283 2f3.L
0.328 28.9
o.373 30.8
o.489 3s.4

0.251 26.3

0.338 2A.20.276 
" .2

0.329 28.4

o.260 26.s

Subareae combl-ned

North Shelf

7 <50
I 50-100
9 100 - 200

Subareae combl-ned

Slope

{o

10
11
L2
13

200
200
so0
500

500
500
800
800

0
0
o
o

o

0
0
o
o

oSubareas combLned

Àll eubareas
combLned 44.932 2,8O7 ,9L2
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Table 19.--Eetl-mated populatlon numberg (milllona of fleh) of yellowfin sole by age group and subarea as Bhor.tn
by age and length data from the 1991 þottom tralrl survey of the eastern Berlng Sea.

Depth and Subarea

500-800 m 200-500 n 50-100 m <50n50-200 m <50m 100-200 m

Year
AEe class 1113

^ttsubareas portion
cc¡ùined of total

\¡
t,

1 1990
z 1989
3 1988
4 1987
5 198ó
ó 1985
7 19ú
8 1985
I 1982
10 f98t
11 1980
12 1971'
t3 197E
14 19Tl
15 1976
16 1975
17 1974
18 1973
19 1972
20 1971
21 1970
22 1969
23 19óE
24 1967
25 196ó
26 1965
27 19ó/.
28 1963
29 1962
30 1961
31 t9ó0
32 1959

0.00
0-00
0.00
0.00
0-00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00

0.00

0.00 0.00
0.00 0.00
0.00 0.00
0-00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.50
0.00 0.43
0.00 5.41
0.00 33.38
0.00 5.38
0.00 64.85
0.00 13.33
0.00 20-7t)
0.00 5.02
0.00 4.23
0.00 3.22
0.00 4.18
0.00 6.67
0.00 ó.91
0.00 2.57
0.00 4.23
0.00 6.06
0.00 2.78
0.00 0.80
0.00 2.89
0.00 0.39
0.00 0.40
0.00 0.47
0.00 0.29
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.09

0.00 0.00

0.00
0.00
0.19

26.65
50.58
17.t1
53.31

168.82
22.76

272.21
57.74
&.4t
16.&
23.05
15.90
27.60
30.75
37.63
13.28
44.49
33.3ó
23.t2
ó.08

14.51
4.17
7.59
7.2t
1.35
1.82
0.00
0.00
1.82

5.52

0.00 0.û0 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.05
0.00 0.00 0.03 1.03
0.00 0.00 4.22 22.05
0.00 0.00 3.32 14.93
0.00 0.00 35.60 102.Eó
0.03 0.08 173.09 424.31
0.01 0.02 25.50 55.27
0.14 0.71 315.60 ó88.45
0.08 0.23 54.14 144.25
0.20 0.37 10ó.40 231.92
0.05 0.05 15.59 36.67
0.06 0.0ó 26.60 5ó.15
0.05 0.03 16.28 37.49
0.07 0.0ó 22.95 44.72
0.10 0.07 50.14 &.6
0.14 0.09 26.98 43.47
0.0ó 0.04 1ó.38 28.93
0.22 0.04 24.00 38.99
0.13 0.06 27.96 57.46
0.10 0.03 12.80 29.10
0.03 0.01 4.97 E.38
0.01 0.02 13.38 23.42
0.02 0.00 1.71 2.34
0.04 0.00 3.20 2.69
0.03 0.00 1.82 1.95
0.00 0.00 0.5E 2.94
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.03 0.00 0.23 0.13

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
3.06 6.48 9.78 0.00

62.06 16.22 25r.98 0.02
170.52 397.25 645.11 0.06
71.& t6ó.t9 274.02 0.03

201.21 t78.99 rl7.39 0.07
483.29 852.27 2,135.26 o.2o
49.39 76.91 235.23 0.02

469.23 949.01 2.760.21 0.26
76.10 ?60.87 606.75 0.0ó

104.74 t20.92 8ó9.74 0.08
16.88 75.60 162.49 0.02
22.62 91.0t 223.78 0.02
15.75 ó8.00 116.74 0.01
23.01 74.09 196.67 0.02
28.14 113.14 273.æ 0.03
28.ß 60.t2 20t.92 0.02
10.70 ló.60 108.57 0.01
35.E5 82.91 230.7i 0.02
31.11 119.41 275.15 0.03
20.65 ó0.14 149.12 0.01
5.41 10.72 3ó.39 0.00

11.34 43.92 109.50 0.01
4.22 E.00 20.8ó 0.00
5.U 5.94 24.90 0.00
4.96 9.28 25.76 0.00
t.55 10.79 17.50 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
1.53 0.70 4.52 0.00

2.& 1-23 12-12 0-00AGE UI¡KI¡OIJII

TOTAI 1.000.00 193.28 1,0ó8.28 1.60 1.99 9ó3.48 2,1&.& 1,961 .4t 4,447.92 10,802.62
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rigure 32.--Popuration estimates by age for yerrowfin sore,
1991 eastern Bering Sea bottom trawl survey.

(n
c
€
_o

c
o,E
o

=o_
o

o_

North Shelf
[= 11.9

Eostern Bering
X = 10.6 yeors



75
60

50

40

30

20

'10

0

50

40

30

20

10

0

50

40

30

20

't0

0

8 12 16 20

0 4 8 12 '16 20 24 28 32 36

Age (yeors)
Figure 33.--Von Bertalanffy growth curves for male and female

yellowfin solerform the 1991 eastern Bering Sea
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Table 20.--Paramet,ers of the von Bertalanffy growth curves foryellowfin sole by sex based on age reading from
otoliths and lengrth data from thè 1991 U.s. bottom
trawl survey.

Number Length
of age Àge range parameters

sex readings range (cn) r,¡"r K- to

MaIe 349 4-28 11-39 35.481 .L573 L.L637
Female 445 3-32 10-43 3g.7gg .LAOZ L.4644
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Table 21.--Àbundance eetlmates
trawl aurvey of the

and mean elze of rock Eole
eaetern Bering Sea.

by eubarea from the 1991 bottom

Subarea

Depth'Interval
(ml

Mean Egtl-mated
CPUE bl-omaee(kslha¡ (t )

Proportion
of egtlmated

bLomaes

Eetlmated ProportLon ¡{een }leanpopulatLon of estLmated t{elght Length
numbers populatlon (kS) (cm)

Eaetern Berl-nq Sea SheIf

Subareae comblned

North Shelf

Subareag comblned

Slope

10 200 -11 200 -L2 s00 -13 sOO -
Subareas combLned

All subareas
combLned 26.359 t,647,2O2

5 ,392, 0o3, 060
L r755 ,924,764
2 ,OsL r 2O3, gg5
Lr47g,L3LrO24

LLrL73,Lg7
96r g35, g7O

LO,786,27L r8,Ol

253 1362 r5L9
55 r 335, 74O

L15061266

3LOt2O4rS24

5, 173
358, 034

o
o

363,2O7

11, 096r g3gr 532

o.L42 20.6
o.135 19.8
o.130 2t.9
o.185 22.5
0.487 34.3
o.416 31.3

o.L47 2I.t

o.151 20.7
0.364 30.0
o.2aL 2A.9

o.189 22.4

1.361 46.0
0.548 tt.r_

o.559 33.4

0.148 2r.L

I <50
2 <50
3 50-100
4 so-100
5 100 - 200
6 100 - 200

94.279
57.888
2s.808
25. 331
L.402
4.26I

34.276

5.245
3.592
0.365

4. 184

0. oo9
o.347
0. oo0
o.000

o. 096

765,3O9
237 r497
266,594
273,L26

5r44O
40r28g

1,5ggr 256

38,197
20,L24

423

59 r744

0.465
o.144
0. 162
o.166
o. oo3
o.o24

o.964

o. o23
0. o12

<o.001

o.036

<0. oo1
<o. oo1
o.000
o. ooo

o. ooô

1. OOO

0.486
o. 158
o.185
o.133
o. ool
o. o09

o.972

o. o23
o.005

<0.o01

o.o28

<o.001
<o.001
o.o00
o.000

o.ooo

1. O00

\¡
@

7 <50
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7
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o
o

203

500
500
800
800



ROCK SOLE

5O- 1 00m (50m
Suboreo 7

L = 2O.7 cm

fao ær lt+ oil laa o0ç 162 00Il t56 oil

25

20

15

10

5

o

25

20

15

10

5

0

25

20

15

10

5

o

25

20

15

10

5

0

25

20

15

10

5

0

25

20

15

10

5

0

25

20

15

10

5

0

25

20

l5

'10

5

o

25

20

15

lo

5

o

23

20

15

10

5

0

25

20

15

10

5

o

25

20

15

10

5

o

,lO 50

,10 50

Suboreo I
L = 3O.O cm

Suboreo 4

| = 22.5 cm

Suboreo J
f = 21.9 cm

,r0 50500-800m
Suboreo 'l 3

No occurrenc€

Suboreo 1 2

No occurrence

200-500m
Suboreo 1 1

L = 33.2 cm

Suboreo 1 0
lnsufficient Doto

Suboreo 6

f = 31.3 cm

Suboreo 5

f = 34.3 cm

0102030 o1020Jo

{
u)

-1-)c
o
O
L-
q)

o_

0 tO ZO 30 ,t0 01020J010 0102030 01020J0 ,10 50

25

20

15

t0

5

0
¡tO 50 0 l0

Length (.-)

1 OO-200m
Suboreo I
L = 28.9 cm

0ro20J0
Suboreo 2

0 lo 20 50 ¡to

Suboreo 1

f = 20.6 cm

Figure 35.--Length conposition of rock sole by subarea and depth zone as shown
by data from the 1991 eastern Bering Sea bottom traltl survey.



80
1 000

800

600

400

200

0

1 000

E00

600

400

200

0

r 000

E00

600

400

200

0

1 000

800

600

400

200

0

Eostern Bering Seo Shelf
L=2,l .1 cm
E=f0,7E6.3million

(n
c
e
cl-

c
.9
o
)
o-
o

o_

Totol

| = 21.1 cm
E = .l1,096.8 million

f0 20 30 40

Length (.-)

Figure 36. --Population number
interval for rock
as shoern by data

estimaÈes by centimeter length
sole in the eastern Bering Sea

from the 1991 botton trawl survey.

North Shelf
| = 22.4 cm
I = 310.2 millíon

Slope

f = 35.4 cm
E = 0.4 million

lnsufficient Doto



lable 22.--Eetl-mated populatJ-on numbere (mlllions of fJ-sh) of rock
by age and length data from the 1991 bottom traerl survey

eole by
of the

age group and
eastern Bering

subarea ag ghown
Sea.

Depth and Subaree

500-800 n 200-500 n 100-200 m 50-100 ¡r <50n50-200 m <50m

Year
Age class 1113

^tt 
Pro-

subareas portion
conùined of total

I
2
3
4
5
6
7
8
9

10
11

12
t3
14
15
16
17
18
19
20
21
22
30

1990 0.00
1989 0.00
198E 0.00
19E7 0.00
198ó 0.00
t985 0.00
198¿ 0.00
î983 0.00
1982 0.00
1981 0.00
f980 0.00
1979 0.00
1978 0.00
1977 0.00
1976 0.00
1975 0.00
1974 0.00
1973 0.00
1972 0.00
1971 0.00
1970 0.00
1969 0.00
1960 0.00

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 0.00
0.01 0.00
0.01 0.00
0.05 0.00
0.05 0.00
0.0ó 0.00
0.05 0.00
0.05 0.00
0.02 0.00
0.02 0.00
0.01 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.01 0.00
0.00 0.00
0.00 0.00

0.00 0.00

0.3ó 0.01

0.00 0.00 0.00
0.00 0.00 0.34
0.00 0.05 4.06
0.02 4.47 110.07
0.09 5.06 44.33
0.20 2.u 16.74
0.21 2.99 14.18
0.35 7.11 18.20
0.23 6.46 13.85
0.20 8.28 9.E9
0.10 6.t7 8.19
0.04 5.00 5.04
0.03 2.28 2.44
0.01 2.32 2.65
0.00 0.84 0.92
0.00 0.09 0.14
0.00 0.00 0.00
0.00 0.05 0.05
0.00 0.12 0.11
0.00 0.03 0.92
0.00 0.16 0.00
0.02 0.E0 0.00
0.00 0.00 0.00

0.04 0.00 1.22

1 .51 55.34 253.36

0.00 0.00 0.00
0.00 0.00 0.52
0.03 0.00 6.52
2.18 0.11 437.10
5.9ó 0.17 312.47
7.52 0.53 1&.61
7.93 0.75 126.75
14.72 1.00 139.26
12 .f3 f . '.to 89 .70
12.59 1.07 73.94
9.63 1.54 47.42
E.82 1.20 32.75
3.50 1.17 15.42
3.ó5 0.88 12.06
1.69 0.24 6.67
0.00 0.21 3.07
0.85 0.æ 0.00
0.31 0.15 0.74
0.19 0.05 0.9ó
0.22 0.03 0.71
0.22 0.02 1.13
1.46 0.54 5.71
0.08 0.00 0.30

2.45 0.42 1.15

0.00 0.00
0.59 6.07
5.72 

'2.0244A.fi 769.91
567.59 307.91
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Table 23.--Parameters of the von Bertalanffy growth curves forrock sole by sex based on age reading from otoliths
and length data from the 1991 U.S. botton trawl
survey.

Number Length
of. age Àge range pararneters

Sex readings range (cn) I*, K to

MaIe 25L Z-22 1O-3S 36.947 .2LO4 L.SLZ2
Fenale' 37L z-3o to-47 46.76g .1s96 L.62g6
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rable 24.--Abundance e8tlmetes and mean sl-ze of Hl-ppooloeeoidee Bpp. by gubarea from the 1991 bottomtrawl aurvey of the eastern Berl_ng Sea.
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Table 25.--Abundance eetl-mateE and mean slze of Alaeka plalce by eubarea from the 1991 bottomtrawl gurvey of the eaetern BerLng Sea.
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trawl Burvey of the

and mean eLze of Greenland turbot
eastern BerLng Sea.

by eubarea from the 1991 bottom
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Figure 48.--Distribution and relative abundance of Atheresthes spp. in the eastern Bering
Sea as shohrn by the 1991 bottom trawl survey.



Table 27.--Abundance estimateg
trawl Eurvey of the

and mean gLze of Atheregthes spp. by gubarea from the 1991 bottom
eagtern BerLng Sea.

Subarea

Depth
Interval

(m)

llean EetLmated
CPUE blomass

(kelha) (t)
Proportlon

of eetLmated
blomase

Eetl-mated ProportLon llean llean
populatlon of egtlmated l{elght Lengrth

numbers populatlon (kS) (cm)

Eagtern BerLnq Sea Shelf

Subareae combined

North Shelf

Subareae combl-ned

Slope

10 200 -11 200 -L2 500 -13 500 -
SubareaE comblned

À11 subareae
combined

1. <50
2 <50
3 so-100
4 50-100
5 100 - 200
6 100 - 200

o
o

LA7

187

7 <50
8 so-100
9 100 - 200

500
500
800
800

o.073
o. oo0
9.2L6
o.970

44.279
11.83s

8.41s

o. ooo
o.ooo
o. 161

o. o13

19.398
20. 506

1.995
2.508

13.431

6.697

567
o

95,2O4
10r 454

L7Lr77O
111,916

389 r 910

15, 101
11r 578

476
831

28,386

4L8,482

0.001
0. ooo
o.227
o. o25
o.410
o.267

o.932

o.ooo
o.ooo
o. ooo

o.ooo

o.036
0.028
o.002
o. o02

0. 068

1.000

o.006
o. ooo
o.324
0.049
o.423
o.175

o.976

o. ooo
o. ooo

<o. oo1

<o.001

o.013
o.oo9
o.oo1
o.001

o.023

1. OOO

4r52f3t7t5
o

255, 155 r 458
38,7tO rL27

333, 5O3 r 121
L37,6761878

769 r574,298

o
o

163, 763

L63 1763

10, 411, 155
7.LO2r48g

49L,2LO
4L2,83O

I8r4L7 1684

788, 155, 745

o. 12s 23.2

o.373 32.9
o.270 29.L
o.s15 35.9
o.813 40.1

o.507 35.2

1.14; :
1. 140

1.450 s0.s
1.630 s3.1
L.784 s4.6
2.OI2 5s - O

1.541 s1.7

o.s31 3s.6

\oo
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lable 28.--Àbundance eetLmatee and mean size of pacl_fLc halLbuttrawl survey of the eastern BerLng Sea.
by eubarea from the 1991 bottom

Subarea

Depth
Interval

(m)

Mean Eetlmated
CPUE biomaes

(kglhal (t)
ProportJ-on

of estlmated
biomaeE

Eetlmated Proportlon tl¡ean llean
populatJ-on of estlmated l{el-ght Length

numbere populatl-on (kS) (cm)

Eagtern Berl-no Sea Shelf

Subareas combLned

North Shelf

Subareae combl-ned

Slope

10 200 -11 200 -L2 soo -13 soo -
Subareas co¡nblned

Àll eubareae
combl-ned

1 <50
2 <50
3 50-100
4 so-100
5 100 - 2006 100 - 200

3.922
4.349
L.947
L.27s
2. 158
o. 739

2.LO6

1.566
0. 021
o. o57

o.825

o.985
r.880
o.296
0. o00

o.927

I.779

30r 538
L7,843
20,115
13, 751
8r372
6,986

97,605

11r 4O3
118

66

11, 587

767
1r061

130
o

1r959

111,15O

o.275
o. 161
0. 181
o.L24
o. 07s
o. 063

o.878

0.103
o. oo1
o. ool

o. 104

o.007
0. o10
o. oo1
o. o00

o.018

1.000

28,L44,834
17 r 814, 196
7, 536, 351
9 r347,237
1r 318,933
L1256,L54

65 r4L7 ,695

IrOL2r4Lg
164,930
64,567

8r24L,gL6

89,L57
1O4 r 846

6r2LO
0

2OO,2L2

73 1859 ,923

o.381
o.247
o.Lo2
o.L27
0. o18
o.017

o.886

o. 108
o. oo2
o. ool

.o.112

o.001
o.o01

<o.oo1
o.000

0. oo3

1. OOO

1.O8s 41.8
1.O02 40.3
2.669 s2.8
1.471 4s. s
6.347 76.9
s.561 69.1

L.492 44.4

t.423 46.3
0.715 41.0
L.O2L 46.0

1.406 46.2

8.603 8s.9
10.123 85.3
20.9s6 117.0

9.782 86. s

1.505 44.7

tso
N

7 <50
I 50-100
9 100 - 200

500
500
800
800
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sholrn by data from the 1991 eastern Bering Sea bottom trawl survey.
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Table 29.--Abundance eetl-mates and nean eize of longhead dab by Eubarea from the 1991 bottom
trawl Eurvey of the eastern Berlng Sea.

subarea

Depth
Interval

(nt

Mean Eetlmated
CPUE blomasg

(kglha! (tl

Proportl-on
of eetlmated

biomaes

Estimated Proportlon llean l¡een
population of estl-mated lfelght Length

numberE populatl-on (kS) (cm)

Eastern Berlnq Sea Shelf

1
2
3
4
5
6

<50
<50

so - 100
50 - 100

100 - 200
100 - 200

<50
so - 100

100 - 200

1.719
1. O83
o. o83
o. oo0
o. ooo
o. ooo

o.403

o. 067
0. o00
o.ooo

o. 03s

o. ooo
o. o00
o. o00
o. ooo

o. o00

o.307

13,384
4r442

854
o
o
o

18,680

489
o
o

489

19, 169

0. 698
o.232
o. o4s
o.000
0.000
o.ooo

o.974

0. 026
o.000
0. ooo

o.026

o.ooo
o.ooo
o.ooo
o.000

o.000

1. OOO

98,953, O43
45 1325,359

5 rOO9,632
o
o
o

L49 1288rO34

7,4601399
0
o

7,460,399

L56 1748,433

o.631
o.289
o. o32
o,ooo
o.ooo
o.ooo

o.9s2

o.o48
o.000
o.000

o.o48

o.ooo
o.000
o.ooo
o. ooo

o.000

1.000

0.13s 2L.4
0.098 20.L

''": 
-

o.12s 2L.O

o.066 tr.:

o.066 18.6

o.L22 20.9

Subareae comblned

North Shelf
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I
9
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Slope

10 200 -11 200 -L2 sOO -13 sOO -
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800
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o
0
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Figure 55.--Distribution and relative abundance of starry flounder ín the eastern
Bering Sea as shown by the 1991 bottorn trawl survey.



lable 3O.--Àbundance estLmatee and mean size of etarry flounder by aubarea from the 1991 bottom
trawl survey of the eastern Berl_ng Sea.

Subarea

Depth
Interval

(m)

l¡lean Estlmated
CPUE bLomase

(kslha) (t)
Proportlon

of eatLmated
bl-omaeg

EetLmated Proportlon ltean llean
populatlon of estlmated Welght Length

numbers populatLon (kS) (cm)

Eagtern Berl-nq Sea Shelf

<50
<50

50 - 100
50 - 100

100 - 200
100 - 200

SubareaE comblned

North Sþelf

7 <50
I 50-100
9 100 - 200

Subareag comblned

sloÞe

10 200 - 500
11 200 - soo
L2 soo - 800
13 500 - 800

Subareag comblned

ÀI1 subareae
combl-ned

1
2
3
4
5
6

3.501
1.407
o.123
o. ooo
o. oo0
o. ooo

o. 740

o. 169
o. ooo
o.000

o. o88

o. ooo
o. ooo
0. ooo
0.ooo

o. ooo

o. s69

27 1263
5,77t
Lr27t

o
0
o

34r 3O5

L,233
o
0

L,233

35, 538

o.767
o.162
o.036
o. ooo
o.ooo
o. o00

o.965

0. o35
o. ooo
o.ooo

0.03s

o. ooo
0. ooo
0.000
o.000

o. ooo

1.OOO

22 1325 r3O9
4r399,759

556, 678
o
o
o

27,28L,746

L,L831228
0
0

LrLg3 r22g

28 r464,974

0.784
o.155
o.020
o. ooo
0.o00
o.ooo

o.958

o.o42
o.000
o.000

o.o42

o.ooo
o. ooo
0.000
o. ooo

o. ooo

1.000
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Figure 56.--Distribution and relative abundance of rex sole in the eastern Bering
sea as shown by the 1991 bottom trawl survey.



lable 31---Abundance eetlmatee and mean size of rex sole by subarea from the 1991 bottomtrawl Burvey of the eastern BerLng Sea.

Subaree

Depth
Interval

(ml

Mean Eetlmated
CPUE blomaee

(kslhaf (t)
ProportLon

of eetlmated
biomass

Eetlmated Proportlon llean llean
populatlon of eetl-nated Welght Length

numbers population (kg) (crn)

Eastern Berl-nq Sea Shelf

<50
<50

50 - 100
so - 100

100 - 200
100 - 200

Subareag comblned

North Shelf

Subareae combLned

Slope

200 - 500
200 - 500
500 - 800
500 - 800

Subareas combl-ned

À11 subareae
combl-ned

1
2
3
4
5
6

o.020
o.ooo
o. lso
o. o05
3.339
o.29A

o.378

o. ooo
o. ooo
o.ooo

o.000

1. 595
0. 613
o.o24
o. ooo

o. 756

o.306

158
o

1,551
51

12 r95L
2,82O

17 r 531

Lr24L
346

11
o

lr5gg

t9,1,29

o. oo8
0.oo0
o.081
0. oo3
o.677
o.t47
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o. ooo
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o. ooo

o. 065
0. ot8
0. oo1
o. ooo

o.084
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I

3r62? r869
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35 1794 r438
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o
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52,673,656

o.oo8

o. 069
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o.ooo
o.ooo
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o.000

o. o49
o. o19

<o. oo1
0.000

o.069

1. O00
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0.427 38.1
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o.362 3s.8
o.310 3s.9
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Figure 57.--Distribution and relative abundance of Pacific herring in the eastern
Bering Sea as shown by the 1991 bottom trawl survey.



Table 32.--Abundance estlmateE and mean size of PacLfLc herrl-ng by Éubarea from the 1991 bottom
trawl survey of the eastern BerLng Sea.

suberea

Depth
Interval

(m)

¡{ean EstLmated
CPUB bLomaeg

(kelha) (t)
ProportLon

of eetLmated
bl-omaes

Estlmated Proportlon l¡ean !¡ean
populatLon of eetlmated l{elght, Length

numbere populatlon (kS) (cml

Eastern Berinq Sea Shelf

<50
<50

100
100
200
200

Subareae combl-ned

North Shelf

7 <50
I so-100
9 100 - 200

Subareas combl-ned

Slope

10 200 - 500
11 200 - 500
L2 500 - 800
13 s00 - 800

Subareae combLned

AII eubareas
comblned

1
2
3 50-
4 50-
5 100-
6 100-

3. 103
o. o93
o. 587
0. o89
o. o99
0. 138

o. 718

1. 036
o. 006
0. o11

0. s41

o.000
0.000
o.000
o. ooo

0. ooo

0.653

24 rL6O
380

61062
9s9
383

1r3O4

33,248

7 r542
36
13

7,59O

0

40,838

o. s92
o. oo9
0. 148
o.023
o. oo9
o. o32

o.814

o. 185
o.ool

<o. ool

0. 186

o.oo0
o.o00
o. ooo
o. ooo

o.000

1.OO0

82 1976,386
4,642,792

26|OLL1299
4,O44 r 620
l rL45 r792
7,461, O1O

t26r28L1899

106, 8O9, 336
Lgtr42O
L23 1456

LO? rl24|2t2

233 r 406, 111

o.356
o.020
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o.458
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o. ooo
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o.ooo
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o.000

1. O00
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Table 33.--Àbundance eetlmateE
by subarea from the

and mean gLze of Macrourl-dae and glant
1991 bottom trawl survey of the eastern

grenadLere
Berl-ng Sea.

Subarea

Depth
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(ml
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CPUE bLomase

(kglha) (t) /

Proportion
of estLmated

bLomagE

Eetlmated Proportlon llean Mean
populatlon of eetlmated Welght Length

numbers populatl-on (kg) (cm)

llacrourl-dae
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500
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500
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12.533
13. O3s
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Figure 59.--Distribution and relative abundance of giant grenadier in the
eastern Bering Sea as shown by the 1991 bottom trawl survey.
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Figure 61.--Distribution and relative abundance of great sculpin in the
eastern Bering Sea as shown by the 1991 botton trawl survey.
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Figure 62.--Distribution and relative abundance of plain sculpin in the
eastern Bering Sea as shottn by the 1991 bottom tràwl survey.
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Figrure 63.--Distribution and relative abundance of Gymnocanthus spp. in the
eastern Bering sea as shown by the 1991 bottom trawl survey.
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Figure 64.--Distribution and relative abundance of spinyhead sculpin in the
eastern Bering Sea as shown by the 1991 bottom trawl èurvey.
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Figure 65.--Distribution and relative abundance of bignnouth sculpin in the
eastern Bering Sea as shown by the 1991 bottom trawl survey.
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Figure 66.--Distribution and relative abundance of butterfly sculpin in the
eastern Bering Sea as shown by the 1991 bottom trawl survey.



Table 34.--Estl-mates of bl-omass (ln metrLc tone) and populatlon Ln mllllons (below) by depth (m) and
gubareag for sculplng from the 1991 bottom t,rawl aurvey ln the eastern Berlng Sea.

Facf.rñ Rerim Sen Shalf Iorth Shetf
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50- 1 00
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^tt 
Proportion
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Figure 67.--Distribution and relative abundance of two-Iine, blackbetty and ebony
eelpouts in eastern Bering sea as shol¡n by the 1991 bottom trawl survey.
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Figure 68.--Distribution and relative abundance of marbled, wattled and shortfin
eelpouts in the eastern Bering Sea as shown by the 1991 botton trawl
survey.



Table 35.--Estl-mateg of bl-omagt (!. metrLc-!9lel and populatLon Ln mLlltons (belowf by depth (m) andgubareag for eelpouts from the 1991 bottom-tiawl eurvey Ln the eaàtern óering 3"".'
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Figure 69.--Distribution and relative abundance of skates in the eastern Bering Sea
as sholtn by the 1991 bottom trawl survey.



Table 36.--Àbundance egtlmateg and mean elze of skates
trawl survey of the eastern Bertng Sea.

by eubarea from the 1991 bottom
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populatlon of eEtl.rnated tfeLght Lengrth
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Figure 70.--Distribution and relative abundance of sturgeon poacher in the
eastern Bering Sea as shortn by the 1991 bottom trawl survey.
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Table 37.--Abundance eetl_matee
trawl survey of the

and mean elze of poachers by eubarea from the 1991 bottomeastern BerLng Sea.
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lable 38.--Abundance eetlmates and mean glze of gaffron cod by sub¡rea from the 1991 bottontrawl survey of the eaetern Berl_ng Sea.

Subarea

Depth
fnterval

(m)

Mean Egtlmated
CPUE bLomaee

(kslha) (tl
Proportlon

of egtl-mated
blomaeg

EatLmated Pro¡nrtLon llean
populatLon of eetLmated Welght

numberg populatl-on (kSl

llean
Length

(crnl

Eastern BerLno Sea Shelf

1 <50
2 <50
3 50-100
4 50-100
5 100 - 200
6 100 - 200

Subareae comblned

North Shelf

7 <50
I 50-100
9 100 - 200

Subareag comblned

Slope

10 200 - 500
11 200 - 500
L2 s00 - 800
13 500 - 800

Subareas comblned

All eubareas
combl-ned

0.215
o. s20
o.ooo
o. o00
o. ooo
o.ooo

0. o82

42.762
o.ooo
o. o00

22.t79

o. o00
o. o00
o.000
o. o00

o.o00

5.044

Lr674
2rL33

o
o
o
0

3rgo7

311 r 419
o
0

311,419

o
o
o
o

o

3I5,227

o. oo5
o. oo7
o.000
o.ooo
o. o00
o. ooo

0. ol2

o.988
o.ooo
o.000

0.988

0.o00
o.000
o.000
o.o00

o. o00

1. OOO

o.019
0.o10
o.000
o.ooo
o.000
0. ooo

o.o29

o.971
o. ooo
0.ooo

0.971

0. ooo
o.ooo
0. ooo
0.000

o.000

1. O00

54 r343 rL57
27,599,L72

o.0
0
o

8t1932,32f3

2 r775 rO82,L73
o
0

2 1775 rO82,L73

o
0
0
o

0

21857 rO14r5O1

o.031 1s.6
o.o77 tr.:

o.000

o.046 16.9

o.112 
".:

o.112 23.6

o.110 23.4

F(,
N
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Figure 72.--Distribution and relative abundance of snailfish in the eastern Bering
Sea as shown by the 1991 bottom trawl survey.



Tab1e 39.--Àbundance eetimates and mean elze of enal-lfLEh
trawl Burvey of the eaEtern Berlng Sea.

by subarea from the 1991 bottom

Subarea

Depth-
Int,erval

(m)

¡tlean Eetl-mated
CPUE bLomagE(kslhal (t)

ProportLon
of eetlmated

bl-omass

Estl-nated Proportlon llean Mean
populatlon of eetLmated tNelght Length

numbers populatlon (kgl (cm)

Eaetern Berlnq Sea Shelf

<50
<50

100
100
200
200

Subareae comblned

North Shelf

Subareag combl-ned

Slope

10 200 - soo
11 200 - 500
L2 sOO - 800
13 500 - 800

Subareag comblned

À11 subareag
combl,ned

I
23 so-
4 50-
s 100-
6 100-

o.oo8
o. oo3
o. 119
1. 107
0.020
o.246

o.338

o. 109
o.975
o.42I

o.480

o.255
o. 065
o. o41
o.164

0. 146

o.363

64
13

L1227
11,935

77
2,329

15, 645

797
5 r46L

447

6r744

199
37
18
54

308

22,697

o.oo3
o. o01
o. os4
o. s26
o.003
0. 103

o. 689

o. o35
o.24L
o. 021

o.297

o.oo9
o. oo2
o.001
0.002

o.014

1. OO0

356,558
2f37,726

1, O8O, 697
13,5O8,391

634,972
6rg20r4g4

22,788,8L7

3 r 3ggr 3g7
2L1753,906

L1947,O99

27 rO89,4O3

L76,75L
78,4L6
70 r63L

30or 204

626rOO2

50r5O41222

o. oo7
0. 006
o. 021
o.267
0. o13
o. 137

0.4s1

o. 067
o.431
o. o39

o. 536

o.o03
o. o02
o.001
o. 006

0. o12

1. OOO

o.181
0. o45
1.13s
0.884
o.L22
o.336

o.687

o.235
o.2sL
o.2so

o.249

L.t23
o.4?o
o.256
o.181

o.492

o.449

F(,
A

7 <50
8 so-100
9 100 - 200
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Table 40. --Abundance egtl"mateE
trawl survey of the

and mean size of smelte
eastern BerLng Sea.

by subarea from the 1991 bottom

Subarea

Depth
Interval

(rnl

llean EstLmated
CPUE bLomasg

(kglha) (t)
ProportLon

of eEtLmated
bl-omase

EstLmated Pro¡nrtion llean üeanpopulatlon of estfunated Welght Lengthnumbers populatLon (kS) (cml

Eastern Berl"nq Sea Shelf

1
2
3
4
5
6

50
50

100
100

<50
<50

- 100
- 100
- 200
- 200

o.L27
o.207
0. 140
o. 051
L.s24
o.oo2

o.211

o. 056
o. 068
o.007

0. 056

o. 036
0. ooo
o. ooo
o. o00

o.013

0. 169

991
850

Lr44g
547

5r911
18

9 1766

0.o94
o. o80
o. 137
o. o52
o. 558
o.oo2

o.923

o. o38
o. 036
o. ool

0.075

o. oo3
0.o00
o. ooo
0.o00

0. o03

1.OOO

0. 150
o.139
o.058
o. 103
0.399
0. oo4

0.853

o. 060
0. o8s
o.001

0. 145

o. ool
0.ooo
0.000
0.o00

0.001

1.000

o.o22
o.o20
o.083
o.018
o.050
o. ols

0. o38

o.023
o. o15
o.o22

o.018

".rr:

0. o7?

o. 03s

44 r879.r49L
41, 553, 458
t7,3941466
30, 745, 530

Ltg ,4tfJ 1243
L,23O,396

255,2tL1593

17, 811 r 839
25 r3L2 r763

352,473

43r477,O75

360r 356
o
o
o

360,356

299,O49,OI4

Subareas comblned

North Shelf

P
(¡,
Oì

7
8so
9 100

<50
- 100
- 200

404
380

I
792

2A
o
o
o

2A

Subareae combined

Slope

10 200 -11 200 -L2 s00 -13 500 -
Subareag comblned

Àll eubareas
combLned

500
s00
800
800

10,585
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Figure 74.--Distribution and relative abundance of squid in the eastern Bering
Sea as shortn by the 1991 botton trawl survey.



Table 41.--Àbundance eetl-mateE and mean Elze of squ!-ds by subarea from the 1991 bottomtrawl survey of the eastern Berlng Sea.

Subarea

Depth
Intervel

(n)

l{ean EetLmated
CPUE blomaee

(kelha) (tt
Proportl-on

of eetlmated
bLomaee

EetLmated Proportlon llern llean
populatlon of eetimated tfelght Length

numberg populatLon (kS) (cm)

Eastern Berinq Sea Shelf

<50
<50

50 - 100
50 - 100

100 - 200
100 - 200

Subareae comblned

North Shelf

7 <50
I 50-100
9 100 - 200

Subareae combLned

Slope

10 200 - soo
11 200 - 500
12 500 - 800
13 500 - 800

Subareas comblned

All gubareae
combl-ned

1
2
3
4
5
6

o.001
0. o00
o.ooo

<o.o01'
0.ooo
o. o01

<0. oo1

o. o00
o.ooo
o. o00

0.ooo

1.853
1.689
o. 736
0.634

1.386

o. o47

t,442
9s4
323
2LO

2r93O

2,949

0. oo3
o.ooo
o.000

<o.oo1
o. ooo
o. oo4

o.007

0. ooo
o. ooo
0.ooo

o.ooo

o.489
o.323
o.110
0. 071

0.993

1. OO0

;
o

15, 5O1
o

245,O23

260 r524

o

5 t254,728
4 ,644 ,367

989, 610
8O9,928

11, 698, 633

11, 959, 158

o. oo0
o. oo0
o. oo1
0.ooo
o.020

o.o22

o.o00
o. ooo
o.000

o.000

o.439
o.388
0. o83
o.068

0.978

1.000

o. 04;

o. o4s

0. 076

o.274
0.20s
o.327
0.259

o.250

o.247

I
o
o
1
o

11

20
F(,
@

o
o
o

o

o
o
o
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Figure 75.--Distribution and relative abundance of shrimps in the eastern Bering
Sea as shown by the 1991 bottom trawl survey.



Table 42.--Abundance eEtl-mates
trawl survey of the

and mean el-ze of ehrlmpe by eubarea from the 1991 bottom
eagtern Berlng Sea.

Subarea

Depth
Interval

(n)

Mean EetLmated
CPUE blomaee(kslha) (t)

Proportlon
of eetl-mated

biomaee

EgtLmated Pro¡nrtlon
populatt-on of estLmated

numbêrs populatlon

llean ¡{ean
l{elght Lengrth

(kS) (cm)

Eaetern BerLnq Sea Shelf

Subareae combLned

North Shelf

Subareag combl-ned

Slope

Subareas comblned

À11 eubareas
combl-ned

1 <50
2 <50
3 50-100
4 so-100
5 100 - 200
6 100 - 200

o. o11
o.249
o. oo8
o. 100
o.260
o.478

o.168

o. 163
o. o82
o. o92

o.125

1. 698
o.849
o.o27
0. 198

o.889

o.183

85
LrO2O

83
1r079
1, O10
4 t5L7

7 1793

1, 187
457
107

L r75L

L,322
479

L2
65

Lr879

LL,423

0.007
o. o89
o. oo7
o.094
o. o88
o.39s

0. 682

0. 104
o. o40
o.009

0.1s3

o. 116
o.o42
0. oo1
o. 006

0. 164

1.000

o.010
o. o32
o. oo2
o. 065
o. 144
0.441

o.694

o. 067
o.o24
o. oo8

0.100

0. 164
o.o40
o. oo1
0.002

o.207

1. OOO

o.006
o. o23
o.028
o. o12
o. oo5
o. o07

o. oo8

o. o12
o. o13
o.o10

0. o12

o.006
o. oo8
o. 016
o.019

o.006

o. oo8

13,931, 171
44,955,4L9
219881224

921538,326
2O5,389r22O
629 1338,377

989, 139, 738

96,233 rL27
34,874,gl4
to r96L r 447

L42 1069 ,497

233 r65Lr542
56,660,664

744,25O
3 r424,492

294 r 48O rg4g

Lr425 r 690,173

FÈo

7 <50
I 50-100
9 100 - 200

10 200 - 500
11 200 - 500
L2 500 - 800
13 500 - 800
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Figure 76.--Distribution and relative abundance of octopi in the eastern Bering
Sea as shown by the 1991 bottom trawl survey.



Table 43.--Àbundance estlmatee and mean sLze of octopl, by eubarea from the 1991 bottom
trawl survey of the eastern Berl-ng Sea.

Subarea

Depth
Interval

(m)

llean Eetfunated
CPUE blomase

(kelha¡ (t)
Proportlon

of estLmated
blomaes

Eetlmated Proportlon llean llean
populatlon of eetl-mated l{eLght Length

numbere populatlon (kS) (cm)

Eagtern Berinq Sea SheIf

1
2
3
4
5
6

50
50

100
100

<50
<50

- 100
- 100
- 200
- 200

o.o00
o. ooo
0. 303
o.002
o. 656
o.243

o.L72

o. ooo
o. o19
0.o25

o. o10

o. oo9
o.068
o.o10
0. o00

o.o24

o. 131

o
o

3, 133
19

2 r544
21295

7 r99O

8,176

o. ooo
o.ooo
0.383
o.oo2
0.311
0.281

o.977

0.oo0
o. o13
o. o04

o. o17

o. ool
0. oo5
0.oo1
0.000

0.006

1. OOO

o
o

351, 656
4Lr477

t28,996
L,744 r724

2 1266,853

o
835 r 9OO

32,2O2

868,1O2

221625
30 1247
24 r372

0

77 1244

3 r2t2 rLgg

o.ooo
o.oo0
o.109
o.013
o.o40
o.543

o.706

o.ooo
o.260
o. o10

o.270

o.007
o.oo9
o.oo8
0.000

o.o24

1. OOO

8.90;
0.4s4

19.718
1.315

3.525

o. 128
0.907

o. 157

0. 310
L.267
o. 186

0. 64s

2.545

P
.È
t\,Subareae comblned

North Shelf

7 <50
I 50-100
9 100 - 200

SubareaE combLned

Slope

10 200 -11 200 -
t2 500 -
13 500 -

Subareae combl-ned

AIl eubareae
combLned

o
107

29

136

7
38

5
o

50

s00
500
800
800
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Schenatic Diagrams of Trawls Used During the
1991 Eastern Bering Sea Survey
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APPENDIX B

Station Data From the 1991 Eastern Bering Sea Survey

Àppendix B contains listings of stations for all trawl stations
completed during the 1991 survey.

In using the following tables it should be noted that therrLatituderr and ILongituderr columns designate the start position
of the tow, and the trTimetr column lists the nearest hour of
Alaska daylight savings ti¡re at the start of the tow. Values of
-9.0 for surface and gear temperatures indicate that no data was
collected.
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B-1 Station data for the chartered vessel Alaska during
thg 1991 bottom trawl survey......... e..... ..... LSz

B-2 Station data for the chartered vessel Ocean Hope 3
during the 1991 botton trawl survey.................. 156

B-3 Station data for the NOAA vessel Miller Freeman
during the 1991 botton trawl survey.................. 160
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Table B-1.--Station data for the chartered veseel
trawl aurvey.

Alaska during the 1991 bottom

Latltude Longltude
HauI Date Deg Min Deg llin

Depth Tl¡ne
(¡r)

Dura-
tlon
(Hr)

Die- Surf. Gear
tance Strata Temp. lemp.
(runi) (oc) (oC)

L 6l2oleL
2 6l20leL
3 6/2oleL
4 6l2OleL
s 6l2t/eL
6 .6l2Llet
7 6l2LleL
e 6l2tleL

10 6l22leL
11 6l22leL
L2 6l22leL
13 6l22leL
16 6123/eL
22 6l24leL
23 6l24leL
24 6l24leL
2s 6/2519L
26 6/25let
27 6/2s ler28 6l25let
2e 6l2s/9L
30 6l26leL
31 6l26leL
32 6l26leL
33 6/26leL
34 6l26leL
35 6l26leL
36 6/27leL
38 6/27lel
3e 6127leL
40 6127leL
41 6l28let
42 6/2eleL
43 6l2e leL44 6/2eleL
4s 6l2e leL46 6/30leL
47 6l30leL
48 6l30leL
4e 6/30leL
s0 6l30leL
sl 7 | Llet
s2 7 / tlet
s3 7 | Llet
s4 7l tlel
ss 7 | tlgL
s6 7 | 2leL
s7 7 | 2/eL
s8 7 | 2leL
se 7 | 2let
60 7 | zler
61 7 | 3let
62 71 3lsL
63 7 | 3let
64 7 | 3let

57 67
57 36
57 02
s5 68
s6 31
s6 02
55 68
s5 38
55 69
s6 00
s6 33
56 67
s6 68
57 07
57 01
s7 32
57 33
57 66
57 67
57 99
58 01
s8 31
58 34
58 65
58 67
s9 00
s8 99
59 31
59 35
59 34
59 65
59 35
s9 02
58 68
58 35
s8 02
57 68
57 35
57 01
56 67
56 3s
55 98
55 69
55 35
5s 01
54 74
55 00
55 34
55 67
55 99
56 33
56 65
s6 99
57 34
57 66

t62 69
162 77
162 81
t62 79
162 81
162 80
L62 82
164 01
L64 02
164 0s
164 0s
164 0s
164 58
t64 76
164 05
164 03
164 59
164 63
164 00
t64 02
164 59
t64 64
164 04
L64 02
164 63
L64 70
164 05
163 99
L64 62
16s 28
165 95
16s 94
15s 31
165 32
16s 32
16s 29
16s 23
t6s 23
t65 22
t65 22
L65 22
16s 11
165 18
165 17
16s ls
165 16
166 28
166 36
166 38
166 39
166 41
166 46
166 48
166 49
166 50

42
46
59
70
79
77
49
73
93
90
84
73
73
68
66
62
64
53
49
44
42
42
40
33
35
24
26
18
20
18
22
22
26
37
42
48
59
64
70
73
84
95

108
110
110

90
143
t32
L26
123
ro2

82
7t
68
64

0. s0
0.50
0. s0
0.50
0. s0
0.50
0. s0
0.33
0. s0
0. s0
0. s0
0. s0
0. s0
0.54
0.50
0.50
0. s0
0.50
0. s0
0. s0
0.50
0. s0
0.s0'
0. s0
0.50
0.50
0. s0
0. s0
0. s0
0.50
0.4s
0. 50
0. s0
0. s0
0.50
0. s0
0. s0
0.50
0. s0
0. s0
0. s0
0. s0
0. s0
0. s1
0. s0
0.30
0. s0
0.50
0. s0
0. 50
0. 50
0. s0
0. 50
0. s0
0. so

1.48
1.53
1.60
1. s4
1. s8
L.67
1. s9
1.00
1.49
L.S2
1.60
1. s3
1. s8
1. s4
1. s1
1.51
1. s0
1. 5s
1.37
1. s8
1.46
1.48
L.47
t.47
1.49
1. s3
L.S2
1. s6
L.44
1. s6
L.32
1.38
L.47
1.43
1.49
1.46
1.56
1. 50
1. s4
t.47
t.47
1.49
L.44
1.3s
1. sl
o.92
1. 53
L.46
1.31
1.35
L.42
1.48
1. s2
1.41
1. s2

6
9

14
L7

7
9

L2
18

6
9

L2
14

8
L2
15
L7

6
9

11
L4
16

6
I

11
13
16
19

6
11
13
16
10
10
13
1s
18

6
9

L2
15
18

6
9

11
14
16

6
9

t2
14
L7

6
9

L2
14

10 -9.0 -9.0
10 s.0 4.0
31 s. 5 2.3
31 6.2 3.2
31 6. 1 2.3
31 6. 1 2.7
10 6.2 4.6
31 7.5 4.2
31 6.9 3.1
31 6.8 1. 6
31 6.1 1.3
31 s.8 2.2
31 s.l 2.O
31 s. 6 2.5
31 6.3 2.6
31 s.8 2.O
31 6.6 1.9
10 5.6 2.4
10 4. 6 3.4
10 4.4 4.0
10 4.4 3.8
10 4.6 4.0
10 s.0 4. s
10 s.6 5.4
10 s.6 s.0
10 s.9 5.6
10 6.8 6.4
10 8.9 11.7
10 8.2 8.0
20 7 .2 6.8
20 7.6 7.4
20 6.4 6.2
10 6.2 s.9
10 4. 9 4.6
10 4.6 3.8
10 4.4 3.5
31 4.9 1.9
31 s.9 2.4
31 5.4 2.L
31 5.8 L.7
31 6. 5 2.L
31 6.9 3. s
31 7.L 3.4
50 6.8 4.2
s0 6.7 4.3
31 7 .L 5.1
50 6.7 3.7
50 7 .6 3.7
50 7.4 3.5
50 7 .S 3.6
31 7.2 3.3
31 6.7 2.0
31 s.9 2.7
31 5.4 2.8
31 5.3 2.\
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Table B-1.--Station data for the ALaeka contlnued.

HauI Date
Latltude LongLtude
Deg l{in Deg Uln

Depth Time
(M)

Dura-
tl-on
(Hr)

Die-
tance
( runi )

Surf. cear
Strata Temp. Temp.

( oc) ( oc)

6s 7 l 3let
66 ? | 4ler
67 7 | 4let
68 7l 4leL
6e 7 | AleL
70 7 | 4le]-
7L 7l 6/eL72 7 | 6leL73 7l 6leL
74 7l 6leL
75 7| Tlet
76 7l T let77 ?l TleL
78 7l T le]-7e 7l T le].80 7l eleL
81 7 | slel
82 7 / eleL
83 7 | eleL
84 7 | sleL8s 7l eleL
86 7l eleL
88 7 | eleL
8e 7l elel
e0 7lL2lel
e1 7lt2l9r
e2 7lL3lel
e3 7lL3leL
94 7lL3leL
es T lL3lere6 7 /L3/ete7 7lL4ler
s8 7 /r4ler9e 7 /L4ler100 7lL4leL

101 T lL4leL102 7lt{lel
103 7ltslgL
104 7lLslet
10s 7 /L7 lel106 7 /L7 lst107 7 lL7 let108 7 lt7 lst109 7 lt7 lgt110 7ltglgL
111 7lL8/9L
112 7lt8lgt
113 7lL8/9t
114 7lt8lgt
11s 7 lLeleL116 7lLelgL
117 7lteleL
118 7 lt9leLl1e T lLelett2o T lteleLt2L 7l2Olel

s8 00
s8 32
58 65
59 00
59 33
59 65
60 6s
60 98
60 35
60 02
59 67
59 35
s9 01
58 67
s8 33
s8 01
s7 68
s? 35
57 01
s6 68
56 3s
s6 01
55 61
55 36
s7 49
57 51
s7 64
57 82
57 99
s8 33
s8 66
59 01
s9 32
s9 65
s9 99
60 33
60 66
60 99
60 67
60 33
60 32
60 02
60 00
59 67
59 67
59 35
s9 33
59 01
59 01
58 67
58 67
58 34
s8 34
s8 02
57 84
57 98

166 53
166 s4
t66 64
166 61
165 61
166 6É
166 65
167 30
L67 97
167 9s
167 96
L67 97
167 89
t67 97
167 86
16? 81
167 80
t67 75
L67 70
L67 7L
L67 64
L67 62
t67 57
t67 54
L68 76
169 33
169 03
168 76
169 06
169 11
169 16
169 19
169 25
169 28
169 33
169 36
t69 44
170 09
L70 74
171 33
170 69
170 63
L7t 29
T7L 26
170 60
170 s4
171 1s
171 13
170 51
r70 44
171 06
171 01
170 41
170 33
170 59
170 91

0.50
0. s0
0. 53
0. s0
0. s0
0.50
0. s0
0. s0
0.50
0. 50
0. s0
0. s0
0. s0
0. 51
0. s0
0. 50
0. s0
0. s0
0. s0
o.42
0. s0
0. 50
0. s0
0. s2
0. 50
0. 50
0. s0
0. s0
0.33
0.33
0.33
0.2s
0.33
0.33
0. s0
0.33
0.83
0. 50
0.2s
0.33
0.33
0.50
0. s0
0. s0
0. s0
0. s0
0. s0
0. s0
0.38
0.33
o.25
0.33
0.33
0.2s
0.2s
0.33

1.41
t.47
1. 60
1.51
L.47
1. s0
1. 52
1. 51
L.27
L.47
1.49
1. 54
1.49
1.38
1.49
1.49
1. 52
L.47
1.34
L.26
L.44
1. s1
1.57
1. s6
1. s0
1.49
1.50
1.49
0.98
1.01.
0.99
0.76
1.06
1. 09
1.48
1.00
1. 02
1.57
o.74
1.00
1.06
1.43
L.52
I.s2
1.57
1.49
1.49
1. s3
1.16
1.02
o.7s
1.01
1.16
0. 71
0.7s
0.99

59
44
38
31
26
24
18
20
29
20
33
37
38
44
59
66
66
7L
75

101
130
132
135
L46

?o
68
68
70
68
66
60
51
48
46
44
40
40
46
57
64
60
64
68
7t
66
64
75
77
?t
73
82
82
73
73
77
84

L7
6
9

11
L4
16

7
10
15
L?

6
I

11
13
16

6
9

11
t4
16

6
9

13
15
t4
16

6
8

11
1s
18

6
9

11
14
16
18

6
9
I

10
T2
15
18

7
9

L2
14
T7

6
9

11
13
16
18

6

31 5.7
10 s.8
20 s.8
20 6.9
20 7.8
20 8.8
70 8.8
70 L2.8
20 7.4
20 7.L
20 8.s
20 8.4
20 8.8
20 8.4
41 8.4
41 8.3
31 8.4
31 8.9
31 10.1
31 10.s
s0 10.2
50 10-0
50 10.1
s0 9.9
42 LO.z
42 10.7
42 LO.2
42 9.7
42 9.2
41 9.s
41 9.2
41. 8.7
20 8.4
20 9.5
20 8.6
20 LO.2
70 9.8
70 9.7
81 9.3
41 9.1
41 9.0
41 9.2
41 8.8
41 8.4
41 8.6
41 8.s
4L 8.4
41 8.3
4L 8.4
41 8.s
41 8.O
41 8.8
41 8.8
42 8.9
42 8.6
42 9.2

2.2
3.7
4.0
5.6
7.2
8.0
8.¿
7.9
6.4
6.7
4.0
4.2
4.0
3.7
1.6
2.4
3.4

-9.0
2.5
2.9
3.3
3.3
3.4
3.4
2.9
2.5
2.7
2.7
2.O
1.5
1.6
2.5
2.8
2.s

-9.0
3.1
I.7

-0.6
0.0

-0.5
o.2

-0. I
-0.'s
-0.8
-0.3
-9.0
-0.9
-o.8
-o.7
-0.3
0.1
o.5
o.2
o.8
L.7
2.O
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Table B-1.--station data for the Alagka contl-nued.

Latltude
HauI Date Deg l{in

Longitude Depth Time
Deg I'lLn (M)

Dura-
tion
(Hr)

Dis-
tance
(nmi)

Surf. Gear
Strata Temp. lenp.

( "c) ( oc)

t22 7l2OleL
L23 7 /2Ol9LL24 7l2OlgL
L25 7l2OleL
L26 7l2ÙleL
t27 7 l2LletL2e 7 /2tleL130 7l2LleL
L32 7 l2LleL133 7l2llgl
134 7l22leL
135 7l23leL
136 7l23leL
137 7123leL
138 7l24l9L
13e 7l24leL
140 7l24lgL
141 7l24leL
L42 7l2Llel
143 7 /2slelL44 7 /25let14s 7l25leL
146 7l25let
t47 7l25leL
148 7126lgt
14e 7126let
1s0 7l26l9L
1s1 7 127 lgLL52 7127lgt
1s3 7 /27 ler1s4 7 127/9t1ss 7128/9L
1s6 7128ler
1s7 7 /2819L1s8 7 l29lgL1se 7 l29leL160 7 l2elet161 7 /2eleLL62 7129/9L
L64 7l3olet
16s 7 /3Olet168 7 /3OleL169 7l30lgL
t7o 7 /30le]-171 7 /30lett72 7l3tler
173 7l3Llet
t74 7l3tler
17s 7 /3r/91t76 7 /3tletL77 8/ tleL
178 8l tlel
t7e 8/ tle]-
180 8/ rlel
181 el 6le|
L82 8/ 6leL

57 68
57 51
s7 65
57 82
57 52
57 33
s7 13
57 02
57 04
57 32
57 10
56 68
s6 36
s6 66
57 00
57 32
57 66
57 99
58 33
58 66
58 99
59 32
59 6s
59 82
60 00
60 16
60 32
60 65
60 99
6t 32
61 99
62 65
63 32
63 00
62 0L
61 68
51 35
61 01
60 69
60 13
59 99
59 83
s9 68
59 51
59 64
59 34
59 01
s8 58
58 35
s8 01
s7 66
57 35
57 01
s6 66
58 67
s9 00

170 91
170 60
t70 2s
170 01
169 98
170 20
169 96
170 17
L70 75
170 84
170 45
170 14
t70 7L
1?1 33
171 41
171 41
t?I 47
171 58
171 66
t7t 7t
t7t 78
171 83
171 91
I72 24
171 9s
L72 3L
t72 07
L72 07
L72 t7
t72 t9
I72 35
r72 42
t72 60
I73 22
173 69
t73 66
173 5s
173 sl
t73 47
L73 74
173 95
173 58
173 84
173 s4
L73 27
173 15
173 08
173 03
t72 93
172 87
t72 79
t72 80
L72 65
L72 37
175 58
t75 75

849
73 11
7T L4
7t 16
68 18
498
46 10
66 t2
88 16
80 18
468
9s 10

Lzt 14
119 L7
110 7
999
97 L2
97 L4
95 L7
91 7'86 

9
79 L2
77 14
73 16
666
557
57 10
606
629
62 11
53 16
s1 6
62 11
68 14
606
709
73 11
75 14
64 16
887
979
97 14

104 16
LO2 18
97 20

101 7
106 9
lt2 L2
108 15
108 t7
119 6
115 9
L23 L2
135 15
134 13
13s 16

0.33
0.33
0.33
0.33
0. s0
0.33
0.33
0.33
0.33
0. s0
0.33
0. s0
0. s0
0.50
0.50
0. s0
0. 50
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
0.33
0.2s
0.33
0.33
0.2s
0.33
0. s0
0.50
0. 50
0.50
0. s0
0.33
0.50
0. s0
0. s0
0. s0
0.33
0. s0
0.50
0. 50
0. s0
0. s0
0. s0
0. s0
0.33
0. s0
0. s0
0. s0
0. 63
0. s0
0.2s
0.33
0. 50

0.98
0.93
0.97
1.02
1.53
o.92
1.01
1.13
0.91
1.55
0.92
1.51
1. ss
t.49
1. 53
1. s4
1. s0
L.47
1. s3
1. 48
1. s1
1.46
1. 51
1. 04
0.71
0.91
0.95
o.72
o.94
1.49
1.48
1.49
1. sl
1.46
0.99
1. 53
1.48
1.48
1.49
0.93
1. s9
1.4s
1.49
L.44
1.47
L.47
1.4s
0.94
t.44
t.47
1.45
1. s6
L.47
0. 71
1.03
1. s3

42 9.0 3.0
42 9.0 3.0
42 8.s 2.t
42 8.2 1.6
42 8.3 2.7
42 8.1 s.4
42 6.6 5.9
42 6.1 5.3
42 8.3 3.6
42 8.7 3.7
42 s.9 s.4
42 7.4 3.3
61 7 .9 3.6
61 8.0 3.5
61 8.8 3. 1
41 8.7 3. I
41 8.7 2.8
4L 8.8 2.2
41 8.7 1. 1
41 8.8 1.0
41 8. 5 0.3
43 8.1 -0.843 8.2 -1.0
43 8.s -1.0
43 6.9 0.0
43 6.9 2.3
43 -9.0 -9.041 8.0 -1.041 8.7 -O.281 9.1 -1.3
81 9.8 -1.381 9.9 -1.181 9.6 -1.681 9.4 -1.682 9 .7 -1.682 9.8 -L.782 9.7 -1.641 9.2 -1.s41 9.0 0.4
43 8.4 -0.643 8.6 0.1
43 8.1 0.2
62 8.9 0.7
43 8. 8 0.8
43 8.9 0. 6
43 8.9 0.8
61 9.5 1.4
61 9.6 L.7
61 9.6 L.7
61 9. I 2.5
61 9.8 -9.061 9.9 3.0
61 10.1 3.1
61 10.0 -9.061 9.3 -9.0
61 10.0 2.3
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Table B-1.--Station data for the Alaeka continued.

HauI Date
Latttude Longitude Depth TLme
Deg l{in Deg }lin (}l}

Dura-
tion
(Hr)

Dis-
tance
(nni)

Surf. Gear
Strata Temp. Temp.

( oe) ( oc)

183 81 6lel
184 8/ T le].18s 81 7l9L
186 81 7let
187 81 7l9t
188 8l T leL18e 8l slet
1e0 8l sle]-
1e1 8l EleL
te2 8l slet
1e3 el ele]-
1e4 8l ele]-
les 8l e leL1e6 8l eleL
te7 el eleL
1e8 slLO let1ee sltoleL
2OO slrOleL
201 slLOleL
202 slLOle]-
2O3 slLLl9L
2O4 elLLleL
2O5 slLLl9L
206 slLLlet
2O7 slLtleL
208 8lL2lgl
2Oe sl12let
2to elL2leL
zLL elL2leL
2L2 slL3let
2t3 8lßler
2L4 8lßlel

59 33
59 68
60 01
60 32
60 66
60 96
61 64
61 3s
61 34
61 03
60 98
60 66
60 66
60 67
60 35
60 33
60 02
60 02
59 99
59 58
59 66
s9 36
59 32
59 02
58 97
s8 69
s8 70
58 99
59 33
59 67
s9 99
60 38

t75 7s
175 87
1?5 93
176 05
L76 04
t76 23
176 43
L76 4L
L76 94
L77 57
177 00
L76 97
L77 49
178 1s
L77 4t
L?6 73
L76 7L
177 22
L77 88
L77 22
176 53
176 39
176 98
L77 56
L77 02
176 83
176 19
176 30
175 16
L75 t2
r7s 29
t7s 29

137
137
L28
L23
Lt7
113
104
108
117
135
L24
134
148
163
150
139
143
L37
141
177
137
137
146
13s
134
134
137
137
13s
t26
119
110

0. s0
0. s0
0.50
0. s0
0. s0
0.33
0. s0
0.50
0. s0
o. s0
0. 50
0. s0
0.33
0. s0
0. s0
o. 58
o.33
0. s0
0.33
0. 50
0. 50
0. s0
o. s0
0.50
0. s0
0.33
0. s8
0. s0
0.33
0.33
0.33
0.33

1.49
L.47
1.46
1.43
1.51
1.02
1.49
1.48
1.46
1.45
1.50
t.s2
1. 03
t.47
t.42
1.46
1.05
1. s1
1. 03
1.40
L.47
1. s0
L.47
L.47
1. s4
t.o2
1. s3
1.4s
o.92
1. OO
1. O0
1.04

18
7

10
13
15
18

9
L2
14
L7

7
10
L2
14
18

7
10
L2
15
18

7
10
L2
15
18

7
9

13
18

7
9

11

61 10.2 1.0
61 9.8 1.3
61 9. 5 1.6
61 9.8 L.2
61 -9.0 0.8
90 10.7 -O.2
90 10.0 -0.1
90 10.4 0.0
90 10.o 0.0
90 10.0 -9.0
90 LO.2 0.¿
61 9.8 0.9
61 9.6 -9.0
61 10.6 L.4
61 LO.2 0.8
61 9.6 1.0
61 9. 3 0.9
61 9.8 0.9
61 9 .7 0.9
61 9.8 2.L
61 9.1 1.1
61 9. O 1.0
61 9.8 2.9
61 -9.0 2.6
61 9.7 2.O
61 9.4 2.O
61 9.1 2.6
61 9.2 3.0
61 9.2 2.2
61 9.2 1.6
61 8.9 1.0
61 8.8 0.5



Tab1e B-2.--Station data
bottom trawl
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for the chartered vessel
Eurvey.

oeean Hope 3 during the 1991

Haul Date
Latl,tude
Deg ¡.lin

Dig-
tance StraÈa
( runi )

Surf. Gear
Temp. Temp.

( oc) ( oc)
Longltude Depth Tlme
Deg llin (¡{)

Dura-
tlon
(Hr)

L 6l TleL
2 6l TleL
3 6l Tlet
4 6l TleL
s 6l sleL
6 6l sle]-
7 6l eleL
I 61 8/eL
e 6l eleL

10 6l e leL11 6l e leLL2 6/ eleL
13 6l e leL1s 6lLOlet
16 6lLolel
L7 6/Lolel
18 6/LLleL
le 6lrLleL
20 6lLL/eL
2L 6/L2leL
22 6lt2let
23 6lt2let
24 6lt2let
2s 6lL3le]-
26 6l13/et
27 6lt3le]-
28 6lt3let
2e 6lt3leL
30 6lL4leL
31 6/t4leL
32 6lt4let
33 6lt4/eL
34 6l74lgt
3s 6ltslel
36 6/t5let
37 6/t5let
38 6ltsleL
39 6/L5/eL
4L 6/t8/9t
42 6ltslet
43 6/ß/et
44 6/L8/et
4s 6lLsleL
46 6ltelel
47 6lte let48 6lte lel4e 6/Le leLs0 6lLe letsl 6l2O lgts2 6/2Olet
s3 6l20/et
s4 6l20leL
ss 6/2t/et
s6 6/2rler
57 6l2rler

57 34
57 34
57 63
58 01
s8 00
57 69
57 00
s6 70
s6 99
57 33
57 65
58 03
58 27
58 2s
s7 97
57 64
57 38
57 02
s6 68
s6 27
56 72
s7'o2
57 36
57 68
57 99
58 25
s8 24
s8 00
s7 69
57 28
s6 99
56 65
56 32
56 06
s6 37
s6 69
57 05
57 38
58 60
s8 31
s8 40
s8 69
58 97
s8 31
58 03
57 7l
57 97
57 95
57 68
57 36
57 03
56 72
56 37
s6 04
55 68

159 05
158 41
158 37
158 31
158 9s
159 02
1s9 12
1s9 74
159 75
159 66
159 64
tsg 62
159 s6
160 19
t60 22
t60 27
160 20
160 34
160 43
160 82
160 99
160 9s
160 94
160 90
160 86
160 79
161 37
161 49
161 41
161 54
161 56
161 58
151 67
t62 2t
t62 20
162 T7
t62 t7
t62 L6
t62 72
t62 74
163 36
163 3s
163 3s
162 0s
L62 t3
162 19
t62 77
163 23
t63 32
163 33
163 3s
163 36
163 39
163 40
163 41

0. s0
0. s0
0.50
0. s0
0.50
0.50
0. s0
0.50
0. s0
0. s0
0.50
o.25
0. s0
o.2s
0. s0
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
0.50
0. s0
0.50
0. s0
0. s0
o.50
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
o. 50
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
0. 50
0. s0
0.50
0.50
0. s0
0. s0
0. s0
0. s0
o. so
0. s0
0. s0
0. s0
0. s0
0. 50
o.50

1. 60
1.36
1.46
1.6s
1.56
1.32
t.67
1.69
1.86
1. s6
1. s1
0.78
1.31
0.85
1. 58
L.79
1.41
1. 66
1. 73
1.84
1.40
1.4s
1.43
1.50
1. s8
t.32
1. s4
1.51
1.56
1. 61
r.47
L.42
1.96
1.49
t.47
t.47
1. s9
L.49
1.52
1. s9
T.7L
1.89
1.39
t.47
1. s3
1. 75
1.41
1. 69
1. 6s
1.43
1. 60
1.40
1.43
1.4s
r.42

49
33
33
31
42
48
29
35
59
57
49
40
24
33
49
53
59
56
62
33
70
60
59
57
46
33
44
55
51
57
70
91
62
77
88
7L
59
51
27
31
3s
31
22
48
40
46
42
42
48
53
66
75
86
90
82

7
10
L4
L7

7
10
t4
18

7
10
L2
16
18
L2
14
16

7
10
L2

7
11
13
16

7
9

11
14
16

7
10
13
15
18

7
9

t2
15
L7

7
9

t2
14
16

6
9

t2
15
17

7
9

14
17

7
9

L2

10 4.5 -9.0
10 s.3 4.6
10 5.1 -9.010 5.2 4.8
10 6.3 -9.0
10 3.0 3.7
10 s.0 4.8
10 s. 5 4.1
10 5. 5 3,6
10 4. O 3.5
10 3.8 3.4
10 6.8 3.6
10 7.5 5.9
10 -9.0 7.4
10 4.9 3.4
31 4.9 3.2
31 4.O 3.s
31 4.3 3.4
31 s.3 3.4
10 5.3 s.0
31 5.1 3.5
31 -9.O 3.0
31 -9.0 3.3
31 s.3 3.2
10 s.9 3. s
10 7.s 4.L
10 8. s 3.8
10 4.7 3.4
10 3.9 3.7
31 4.9 3.6
31 s.2 3.0
31 5.3 2.9
10 -9.0 3.8
31 5.9 3.3
31 5.3 -9.031 4.9 3.0
31 s.1 3.0
10 4. 3 3.8
10 5.5 5.3
10 s.3 4.8
10 s. 1 4.8
10 5.4 4.9
10 7 .L 6.3
10 s.4 4.7
10 5.7 4.5
10 4.8 4.1
10 s. s 3.7
10 4.8 3. 6
10 3.9 3.5
10 3.9 2.7
31 4.9 2.8
31 s.8 -9.0
31 6.0 -9.0
31 6.2 1.9
31 6. 6 2.9
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Table B-2.--Station data for the Ocean Hope 3 continued.

HauI Date
LatLtude
Deg l.lLn

Dura-
tLon
(Hr)

Die-
tance
(nr¡l)

Longitude Depth Time
Deg Ml,n (l{)

Surf. Gear
Strata lemp. lenp.

( oc) ( oc)

s8 6l2LleL
se 6l22leL
60 6l22leL
61 6l22let
62 6l22lel
63 6l2e ler64 6l2elet
6s 6/2e leL66 6l2elel
67 6l30l9L
68 6l30lel
6e 6l30/eL
70 6l30leL
7L 6130leL
72 7 | LleL
73 7 | Llet74 7 / LleL
7s 7 | LleL
76 7 | LleL
77 7 | 2/eL78 7 | 2leL7e 71 2leL
80 7l 2/eL
81 7 | 2leL82 7 | 3leL
83 7 | 3le]-
84 7 | 3leL
8s 7 | 3le]-86 7 | 3le]-
8? 7 | 4let
88 7 | 4lel
8e 7 | 4leL
e0 7 | 4l9L
e1 7 / 4leL
e2 7 | 6let
e3 7 | 6/eL
e4 7 | 6let
es 7 | 6/et
96 7l Tlet
e7 7l T lete8 7l TleL
ee 71 7 lel100 7/ Tlet

101 7 | slel
LO2 7 | 8l9L
103 7 | 8/eL
104 7 | slet
10s 7l sleL
106 7 I eleL
107 7l eleL
108 71 gleL
10e 7l ele]-
110 T lLOleL111 7lLOleL
tL2 T lL0ler113 T ltolgt

5s 38
55 38
55 68
56 02
56 34
59 00
58 66
s8 32
58 00
5? 65
57 34
s6 99
56 66
s6 33
56 00
55 66
55 32
55 00
s4 83
55 02
55 35
55 67
s6 03
56 32
s6 69
57 02
57 33
57 69
58 00
58 35
58 68
59 02
59 3s
59 64
60 34
60 67
60 99
60 34
s9 98
59 66
s9 33
59 00
58 66
58 33
57 98
57 66
57 33
s6 98
s6 66
s6 34
s6 00
55 69
s6 39
56 3s
s6 66
56 84

163 41
t64 E2
164 s8
164 59
t64 s7
165 94
16s 94
16s 92
165 91
16s 89
16s 87
16s 8s
16s 8s
165 80
16s 81
165 80
16s 80
165 7s
165 53
166 93
166 96
166 99
167 01
L67 02
167 06
167 08
L67 L2
L67 L2
167 18
167 19
167 23
t67 24
t67 27
t67 29
167 33
168 01
168 69
168 68
168 67
168 63
168 58
168 54
168 49
t68 47
168 4s
168 41
168 37
168 34
168 30
L68 27
t68 22
168 18
169 s4
168 88
168 90
169 28

55 15
102 7
979
93 t2
88 1s
297
37 10
44 13
s7 15
667
70 10
73 13
80 1s
93 18

LT2 7
119 9
123 L2
L32 14
166 16
155 6
143 9
137 11
13s L4
1ls t7
976
759
71 11
70 14
66 L7
51 7
449
40 t2
31 14
31 t7
336
279
35 13
37 18
406
408
40 11
48 14
55 L7
666
709
7L 11
75 14
84 16

108 6
L57 9
t52 11
137 L4
130 6
L28 9
102 12
80 14

0. 50
0. Ê0
0. s0
0. s0
0. s0
0. s0
0. 50
0. s0
0. s0
0. s0
0. s0
o. so
0. s0
0. s0
0. s0
0. 50..
0. s0
0.50
0. s0
0. s0
0. 50
0. s0
0. s0
0. 50
0. s0
0. 50
0. s0
0. 50
0. 50
0. 17
0. 50
0. s0
0. 50
0.s0'
0. 50
0. s0
0.50
0. s0
0, s0
0. 50
0. s0
0. 50
0. 50
0. 50
0.25
0.17
0.17
0.50
0. s0
0. s0
0. s0
0. s0
0.2s
0. s0
0.2s
0. s0

1. s6
1.56
1. 6s
1.68
1.55
1.46
1. 66
1.57
1.82
1.68
1.75
1.75
1. 75
1.82
1.79
1.4s
t.72
1.75
1.87
1.43
1.4s
L.47
1. s3
1.41
1.48
1. s0
1.60
1.48
1. s0
0.51
1. s6
1.46
L.42
L.47.
1.46
1.76
1. s0
1.49
1.39
1. 55
t.42
t.42
1.51
1. s0
0.82
0.46
0.46
1.46
L.47
1.49
1.39
1. s0
0.69
1.38
o.74
1. 54

31 6.6 4.4
31 -9.0 4.0
31 6.4 2.9
31 6.7 1. 6
31 6.4 -9.020 -9.O -9.010 -9.O -9.010 -9.0 -9.010 -9.0 -9.0
31 -9.0 -9.0
31 4.3 -9.0
31' 5.3 -9.0
31 6.2 -9.0
31 6.8 -9.031 7.O -9:0s0 -9.0 -9.0s0 7.2 -9.050 6.4 -9.0s0 -9.0 -9.050 7.8 -9.050 7 .7 -9.0s0 -9.0 -9.0s0 -9.0 -9.050 -9.0 -9.031 7.O -9.O
31 6.3 -9.031 6.8 -9.031 7.2 -9.031 6.4 -9.020 -9.0 -9.0
20 6.4 -9.0
20 7.3 -9.020 7.6 -9.020 7.8 -9.020 6.6 -9.070 7.5 -9.070 -9.0 -9.020 9.6 -9.020 7.6 -9.020 8.6 -9.O20 8.3 -9.020 8.7 -9.020 8.8 -9.041 8.7 -9.042 9.1 -9.042 -9.0 -9.032 -9.0 -9.O32 10.7 -9.050 -9.O -9.O50 9.9 -9.0s0 10.3 -9.050 10.0 -9.0s0 -9.0 -9.0s0 10.3 -9.032 10.6 -9.032 10.4 -9.0
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Table B-2.--Station data for the ocean Hope 3 contínued.

Latitude LongJ.tude Depth lime
Haul Date Deg MJ.n Deg l.fin (!r)

Dura-
tion
(Hr)

Dis-
tance
( runi )

Surf. Gear
Strata Temp. Temp.

( oc) ( "c)

1ls 7lLrleL
116 7lLLlgL
117 T lttlgl118 T lLtleL119 7lLtleL
L2O 7lLzleL
Lzt 7lLzleL
L22 7lL2lel
L23 7lL3lel
r24 7lL3leL
L2S 7ll3lgL
L26 7lL3lel
L27 7lL3leL
L28 7lL4/9L
Lze 7lL4leL
130 7lL4leL
131 7lL4leL
L32 7lL4/9L
133 7lLslgL
134 7lLsleL
13s 7l22leL
136 7 /23lel137 7l23leL
138 7l23leL
139 7124/91,
140 7124let
141 7l24ler
r42 7 /2419t143 7 124 lelL44 7 l2s leJ.14s 7lzs/9r
L46 7l2sleL
t47 7l2slel
148 7l25lgt
14e 7l26let
1s0 7126let
lsl 7126191,
Ls2 7 127 leL1s3 7 127 let1s4 7 /27 leL1ss 7 /28/et1s6 7l28l9r
L57 7 /2819t1s8 7l2glel
1s9 7 l29lgL160 7 l2elgL161 7 l2elelt62 7/2eleL
163 7 l29lgl164 7l3OleL
16s 7l30l9L.
166 7l3OleL
767 7l3OleL
168 7l3OleL
16e 7l3Olet
L7O 7l3tleL

56 85
57 01
57 ls
57 00
s6 85
57 18
57 35
57 33
57 69
57 85
58 01
s8 36
s8 59
59 02
59 34
59 66
60 01
60 34
60 99
60 67
s6 42
56 85
56 67
56 76
57 04
57 36
57 74
58 07
s8 39
58 67
s9 00
s9 3s
59 51
59 67
59 84
59 99
60 16
60 68
61 03
61 64
62 35
62 65
62 3s
61 99
61 6s
61 36
60 98
60 68
60 38
60 31
60 14
59 99
59 84
59 59
s9 32
s9 29

169 89
169 54
169 35
168 95
168 64
168 65
169 00
169 59
169 63
169 3s
169 71
L69 74
169 80
169 83
169 88
169 93
L69 97
170 0s
t7L 52
171 46
r70 20
170 43
L70 72
171 93
t72 06
t72 09
L72 t5
t72 24
L72 29
I72 37
t72 42
L72 49
L72 87
L72 60
L72 88
t72 63
173 01
t72 78
L72 83
L73 07
t73 L7
174 00
r74 52
174 58
174 35
174 33
L74 17
T74 L2
t74 28
t74 63
t74 40
t74 6t
L74 28
t74 42
174 31
173 8s

0. 50
0. 50
0.25
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
0. 50
0.50
0. s0
0. s0
0. s0
o.2s
0.25
0.25
0.50
0. 50
0. s0
0. s0
0. s0
0. 50
0.63
0. s0
o. s0
0.50
0. s0
0. s0
0. s0
0. s0
0. s0
0. s0
0. s0
0.33
0. s0
0.50
0.50
0.2s
0. s0
0. 50
0. s0
0. s0
0. s0
0.50
0. s0
0.50
0. s0
0. 50
0. s0
0. s0
0. s0
0. s0
0. 50
0. s0
0. 50

1. 50
1.43
o.70
1.45
1.4s
L.44
1.48
1.56
1. s9
1.43
1. s3
1.52
\.52
t.s2
0. 79
o.79
o.82
1.54
1. s6
1.46
1.20
L.44
1.6s
2.33
L.42
1. 51
1.49
1.55
1. sl
1.40
1.44
1.36
1. 50
1. 78
1.06
L.27
1.20
1.48
0. 75
1. 63
1. 61
1. s6
1. s2
1.46
1. 14
1. s7
L.44
1. 60
1. 53
1.45
1. 6s
1.46
t.42
1.55
1.40
1. 50

73
64
73
80
97
79
73
64
7t
68
7L
7I
70
64
62
59
57
53
62
64

113
101
113
123
119
tL2
110
106
104
104
101

90
97
86
82
68
60
46
70
68
7l
7T
7T
75
79
80
86
90
95

106
104
tL2
tt2
119
t2L
115

6
9

t2
1s
t7

6
I

11
6
8

11
14
t7

6
9

11
14
16

6
9
7
9

L2
t7

7
9

13
15
18

7
9

t2
15
L7

7
10
t2
I

t2
16

7
10
14
16

5
9

t2
14
17

7
I

11
13
15
18

7

42 10.3 -9.0
42 10.s -9.0
42 10.s -9.0
32 11.1 -9.0
32 11.0 -9.0
32 10.6 -9.0
42 10.6 -9.0
42 11.0 -9.042 -9.0 -9.0
42 9.8 -9.0
42 8.9 -9.0
41 -9.0 -9.0
41 9.0 -9.0
41 9.1 -9.0
41 9.3 -9.0
41 9.2 -9.04t 9 .7 -9.0
20 9.3 -9.0
4L 10.1 -9.0
41 -9.0 -9.050 8.2 5.5
42 8. s 3.5
51 8.5 3.6
61 9.0 3. s
61 9 .2 3.3
61 9.2 2.8
61 9. I 2.7
61 9. 1 L.7
61 9 .2 1.5
61 -9,0 1.4
41 9.2 1.1
43 8. ¿ O.2
43 8.6 0.1
43 8.s -O.8
43 8.3 -1.043 7.9 -0.6
43 8.1 L.2
4L 6.7 2.L
41 8.3 -1.1
82 8.8 -1.581 9.6 -1.381 10.0 -1.5
81 LO.2 -1. 6
82 10.0 -L.782 9.4 -1.6
82 9.s -1.5
41 9.5 -1.541 9 .4 -1.4
43 8.7 -9.0
43 8.7 -0.3
43 8.8 0.3
62 8.6 0.7
62 -9.0 0.8
62 9.1 L.2
62 9.6 L.7
62 9.3 1.4
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lable B-2.--Statlon data for the ocean Hope 3 continued.

HauI Date
Latltude Longl,tude Depth lLme
Deg t{tn Deg MLn (M)

Dig- Surf. Gear
tance Strata Temp. lemP.
(nml) (oc) (oc)

Dura-
tion
(Hr)

171 7l3tl9L
t72 7l3tlel
L73 7l3LleL
L74 7l3Ll9L
17s 8l tle]-
t76 8l LleL
L77 8l tlgL
L7e 81 5l9L
180 8l slet
181 8l sle].
L82 el sleL
183 8/ 6le].
184 81 6lel
18s 81 6le]-
186 8l 6leL
187 81 61e1,
188 el 7leL
18e 8l 7leL
1e0 8/ 7leL
1el 81 7leL
Le2 81 7leL
193 elLT leL1e4 8lL7leL
1es 8lL7leL
196 slLslet
197 slLsleL
1e8 e/Lel9r
1ee slle let
2OO slLeleL
201 slLe leL
2O2 slLeleL
2O3 slLeleL
204 sl20leL
20s sl2oleL
206 sl2Olet
2O7 sl20let
208 El2Llet
2Oe sl2LleL
210 el2tleL

L2t 9
L28 t2
117 1s
L2L L7
150 7
L23 9
137 L2
170 10
t74 L2
L32 ls
130 L7
101 7
959
91 L2
90 1s
88 17
977
999

LO2 t2
106 1s
IL2 L7
49 13
57 ls
s1 19
487
48 10
s7 14
427
40 10
40 13
44 L7
46 19
427
31 L2
37 ls
29 18
357
35 10
27 14

59 02
s8 61
s8 29
58 01
57 70
57 40
57 04
58 67
58 74
58 99
59 04
60 70
61 01
61 35
61 69
61 91
61 93
61 68
61 33
61 00
60 67
61 3s
61 67
61 98
62 33
62 6s
63 0s
62 95
62 63
62 34
62 00
61 69
61 39
61 39
61 66
61 98
62 37
62 69
62 96

r73 72
173 63
173 s6
173 s0
173 41
173 30
173 17
Lt{ 39
L74 82
L74 76
174 38
L74 78
174 98
175 01
17s ls
L75 25
L75 75
175 81
L75 67
175 57
L75 46
t10 78
171 50
171 06
t7t 67
171 36
L?L 77
170 34
169 82
L70 26
169 74
170 10
169 52
168 23
168 78
t68 22
168 79
168 30
168 81

0. s0
0. s0
0.33
0. s0
0. s0
0. s0
0. s0
0. s0
0.50
0. s0
0. 50
0.50
0. s0
0. s0
0. 50
0. s0
o. s0
0. s0
0. s0
0. s0
0. s0
o. so
0. s0
o. s0
0. s0
0.50
0.50
0. 50
0. s0
0. s0
0. s0
0.33
0.50
0. s0
0. 50
0. s0
o. s0
0. s0
o.22

1.48
1.41
1.11
1.39
1. 65
1.43
L.22
1. 64
1.43
1.45
1.48
1.3s
1.49
1.5¿
1.60
1.49
1.61
L.22
1.48
1.4s
1.44
1.67
1.61
1. s6
1.38
1. 6s
L.47
1.45
t.44
1.45
1. s3
0.95
t.42
1. s3
1.40
1.36
1.57
1.40
0.55

61 9.6 1.8
61 9.3 2.3
61 10. O 2.5
51 10. O 2.9
61 10.0 3.3
61 9.9 3.3
61 9.8 3.4
61 9.3 3.1
61 9.7 2.8
61 9.9 2.2
61 9.9 2.O
4L 10.3 -L.2a2 10.2 -1.sa2 10.3 -1.5
82 Lt.2 -1.682 10.7 -1.682 10.5 -1.6
82 10.4 -1.5
82 10.6 -1.4
90 10.7 -1.361 10.4 -0.3
81 10.2 0.4
81 LO.2 0.9
70 LO.2 -9.0
70 10.0 -9.0
70 9.7 0.7
70 10.2 0.9
70 9.0 0.9
70 9.8 0. 9
70 10.1 0.9
70 10.1 2.1
70 -9.O 1.0
70 10.7 2.8
70 11.7 6.5
70 -9.0 3.9
70 L2.8 3. 6
70 -9. O L.7
70 LO.2 3.0
70 -9. O 2.9
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NOA.A vessel Miller Freeman during the 1991for the
aurvey.

Haul Date
Latitude Longitude Oepth Time
Deg I'lin Deg Min (!r)

Dura-
tion
(Hr)

D
tance
( runi )

Strata
Surf. Cear
lemp. Temp.

( oc) ( oc)

L 8/3Ller
2 el Llel
3 el LleL4 el LleLs el Ller
6 el LleL
7 el LleLI el LleL
e el LleL10 el 2lel

11 e | 2lel12 el zleL
13 e | 2lel
14 e / 2leL
1s el 2leL16 el 3leL
t7 9 | 3ler
18 el 3/et
1e e | 3leL20 el 3let
2t el 3ler22 el 3let
23 e I sleL24 el Ale].
2s el 4/eL
26 e | 4let
27 el AleL28 e / 4/et
2e el 4/eL
30 el 4let
31 el AleL32 el slel
33 el SleL3s e I sle]-36 el sleL37 9/ sleL
38 el sleL
3e el 6leL40 e / 6/er4L el 6/eL42 el 6ler45 e /Ltlet46 e/tLler47 e /ttle\48 e / LLIeL4e e /t2lers0 e /L2lets1 e/L2leLs3 9/L3/9ts4 e /L3letss elL3leLs6 e/L4lers7 e lt4leLs8 e/L6lerse e /t6le\

166 35
166 48
166 58
166 06
16s 81
165 82
15s 94
165 89
16s 83
156 02
166 19
166 18
166 ls
166 19
t66 23
166 27
166 13
166 11
166 s3
166 54
166 84
167 05
166 98
167 36
L67 62
167 41
L67 54
L67 44
167 51
L67 64
L67 96
167 90
168 17
168 76
168 38
168 67
168 89
t69 29
169 61
169 s1
I70 26
171 36
L72 s9
t72 72
173 01
173 s9
I73 92
173 93
173 91
175 16
174 97
T75 2T
176 s8
t78 26
178 83

750 20
76t I
677 4
627 7
4L2 9
406 13
406 16
450 20
3s3 2t
302 0
2s8 3
280 6
3s5 9
362 t4
386 20
397 0
4s7 4
494 6
507 9
333 13
357 15
337 19
437 22
697 2
794 4
s29 I
713 10
364 13
329 16
296 18
786 2L
326 1
304 3
28s 8
2L9 15
s69 20
722 22
646 5
351 I
338 L2
4t2 2t
2I2 11
419 L7
419 20
2I9 22
50s 4
422 L2
168 1s
538 1
37s 11
567 18
20t 0
616 9
s38 9
452 18

s4 2t
s4 33
54 35
54 38
54 45
54 59
54 60
54 s6
s4 55
54 69
54 72
s4 70
54 63
54 63
s4 60
54 59
54 54
54 s1
s4 47
54 66
54 69
54 81
54 57
54 38
5¿ 48
54 ?4
54 78
s4 93
55 00
55 10
5s 16
5s 27
55 41
55 64
56 07
56 02
56 10
56 18
s6 23
56 12
55 01
s6 28
56 50
56 s0
56 63
57 00
57 22
57 45
57 84
s8 35
s8 59
58 73
58 54
s9 41
59 83

0. s0
0.2s
0. 50
o.32
0. s0
0. 50
0. s0
0. s0
0. s0
0. s0
0. s0
0. 50
0. 50
0. s0
0. 50
0. s0
0. s0
0. s0
0. 50
0. 50
0. 50
0.50
0. 50
0. s0
0.50
0. s0
0. s0
0. s0
0. 50
0.50
0.50
0. s0
0. 50
0. s0
0. s0
0. s0
0.50
0. s0
0. s0
0. s0
0. 50
0. s0
0. s0
0. 50
0. 50
0.25
0. 50
o.28
0. s0
o. s0
0.37
0. 50
0.43
0.50
o.42

1.81
0.83
1. 55
L.O2
1.51
1.60
1. 66
t.42
1.38
1. 66
1. 64
t.44
1. 71
1.80
1. s6
1. 5s
1.18
1.70
t.67
1. 82
r.76
1.51
1.57
1.4s
1.3s
L.52
1. 54
1. 61
1.63
1.49
1.49
1. 60
1. 70
1. s8
1.36
1.50
1.57
1.29
L.42
1.41
t.42
1.67
1.43
1.57
1. 79
0. 69
1. s9
0.9s
t.42
1. 65
L.O2
r.44
t.32
1. s8
1.30

L20 9.1 4.0
L20 9. 1 3.7
].,2A 9.1 3.8
L20 8.0 3.8
100 7.7 4.0
100 7 .7 3.9
100 8.0 3.8
100 7.9 4.O
100 7.7 4.1
100 8.0 4.2
100 7.7 4.1
100 7.5 4.1
100 7.4 3.9
100 9.0 4.0
100 9.0 3.9
100 9.2 4.0
100 9 .2 3.9
100 9.4 3.9
L20 9.6 3.9
100 9.4 4.1
100 10.0 4.1
100 9.5 4.2
100 9.4 3.9
L20 9.1 3.5
L20 9.8 3.s
t20 5.9 3.8
120 9.5 3.7
100 8.s 4.0
100 8.7 4.1
100 9.2 4.1
t20 8.9 3.8
100 8.3 4.0
100 9.0 4.0
100 9.7 4.1
100 10.1 4.1
120 9.3 3.7
120 9.3 3.7
L20 9.3 3.4
100 9.2 4.0
100 8.8 3.9
100 8.7 4.0
110 9.7 3.6
110 9.9 3.9
110 10.3 3.9
110 9.8 3.8
130 9. 6 4.2
110 9.6 3.9
110 9 .7 3.6
130 9.6 3.9
110 9.7 4.0
130 9.8 3.7
110 9.s 3.7
130 9.s 3.6
130 8.8 4.0
110 8.7 4.0
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Tablê 8-3.--Station data for the Miller Freeman contlnued.

Latttude Longttude Depth TL¡ne
Haul Date Deg Min Deg llLn (¡l)

Dura-
tion
(Hr)

Dis-
tance Strata
(r¡nl)

Surf. Gear
Temp. lenp.

( oc) ( oc)

60 e lL6let61 elLTle|
62 elLTleL
63 9lt7lgL
6s elLT lel66 elLT let67 elßler
68 e ltglet6e el]-sle]-
70 elLslel
71 9ltsle]-
72 elLele].
73 e/Lele]-
74 elLsle]-
7s elLele].
76 elLelgL
77 eltglel
78 elLglgl
7e el2rleL
80 e l2tler81 e l22leL82 el22lel
83 I123leL
84 e 123lgl8s 9l23lel
86 e l23ler87 e l24leL88 e /24let8e e l24l9te0 e l24lets1 e l24lele2 el24leL
e3 e l24leLe4 e l25leL

59 86
s9 77
59 55
s9 42
59 s3
59 38
59 28
59 22
59 30
s9 16
59 10
58 94
s8 76
s8 89
58 76
58 76
58 6s
58 58
58 58
58 54
s7 7g
57 27
55 21
s5 00
54 77
54 55
54 sl
s4 64
54 78
54 67
s4 67
54 54
54 36
54 3s

178 81
178 61
178 40
178 41
177 68
L77 68
177 53
L77 79
178 43
L78 46
178 35
178 16
177 93
t77 86
L77 62
L77 63
177 85
t77 07
L77 07
L76 L9
L74 29
173 88
t67 79
t67 62
t67 27
L67 s2
167 14
L66 92
t66 58
t66 25
165 83
166 01
L66 47
166 2s

247
198
401
430
274
3s3
203
273
s38
426
198
320
551
285
247
238
743
390
373
638
377
4L7
298
422
444
668
490
399
24t
298
316
470
638
636

0.50
0.50
0.50
0.28
o.32
0. s0
0. s0
0.50
0.3s
0. s0
0. s0
0.3s
0. s0
0. 50
0.17
0.50
0. s0
0. s0
0. s0
0.33
0. s0
0.3s
0. s0
0.50
0.50
0. s0
0. 50
0. 50
0. 50
0. s0
0. 50
0.50
0. s0
0. s0

1. s8
1.57
1.50
0.6s
1.00
1.58
1.56
r.62
1.01
r.s2
1.61
1.06
1.49
L.62
0. 55
1. s3
1.49
1. s9
1. s6
0.86
1.43
1. 18
L.42
1. 55
1. 60
1.41
1. s8
1.50
L.52
1. s4
1.52
1.59
1.40
1.33

110
110
110
110
110
110
110
110
130
110
110
110
130
110
110
110
130
110
110
130
110
110
100
100
100
L20
100
100
100
100
100
100
t20
L20

2L
3
I

11
19
22

0
3
7

10
13
16
19
2t

1
3
6

11
10
15

0
5

11
14
18
20

0
4
7

10
15
18
22

1

8.8 3.8
8.s 3.0
8.8 3.9
8.4 3.9
8.4 3.9
8.5 3.8
8.6 '2.9
8.8 3.9
8.6 4.1
8.8 4.1
9.0 3.1
8.7 3.9
8.9 4.0
8.9 4.0
8.9 3.7
8.8 3.4
8.8 4.0
8.9 4.1
8.5 4.0
8. 6 3.7
9.5 4.O
9.s 3.9
7.7 4.2
7.3 3.9
7.6 3.9
7.8 3.6
9.4 3.9
7.6 4.0
7.4 4.3
7.5 4.3
7.6 4.2
7.6 3.9
7.4 3.8
7.L 3.5
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ÀPPENDIX C

Rank Order of Relative Abundance for Fish
and Invertebrate Species

Appendix C contains listings of all fish and invertebrate
species caught during the 1991 bottom trawl survey in the eastern
Bering Sea in order of reLative abundance. The rank order lists
are based on at-sea identifications, and the species groupings
shown in Table 5 were not used in producing the list,s.

List of Tables

TabIe Pacre

C-1 Rank order of fish and invertebrate taxa by relative
abundance (kg/ha) from the 1991 bottom trawl survey of
the continental shelf, excluding Norton Sound. L64

C-2 Rank order of fish and invertebrate taxa by relatÍve
abundance (kglha) from the 1991 botton trawl survey of
thg contingntal slope. .. .. .. o. .. .. o. o .. o. . . o. .. . . .. ... .. L7O



Iabl,e C-t.--(Cont.).

49 10200
50 69323
5t 24185
52 2418¿-
53 83010
54 24191
55 81741
5ó 72500
57 ¡¡:t320
58 10115
59 22201
60 69520
61 80200
62 21347
63 999p!
64 85201
ó5 213æ
6 98310
67 ó8590
ó8 22200
69 78010
70 41201
7l 71001
72 80594
T3 72755
74 23010
75 óó031
76 82510
Tt 72740
7a 72752
79 20322
80 95000
8t 72751
82 21316
83 71750
& 21375
85 10270
86 5ó311
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0.00ó
0.004
0.001
0.003
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0.002
0.05ó
0.003
0.014
0.002
0.002
0.003
0.00'l
0.001
0.002
0.008
0.004
0.005
0.001
0.001
0.002
0.001
0.00t
0.003
0.002
0.001
0.000
0.002
0.000
0.000
0.001
0.003
0.000
0.000
0.000
0.001
0.00t
0.001
0.000
0.001
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00000
0.16242
0.18t03
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0.00000
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Tabl,c C-1.--(Cont.r.

ITEAI¡ CPUE 90 PERCEIIT CUüULATTVE

145 715t7
146 75285
147 81355
148 66502
149 72063
150 98000
t5t 21314
152 200ó1
153 66015
154 41100
t55 7'28/-
156 7176l
157 óó000
158 72501
159 71530
1ó0 75t11
1ól 56312
162 21350
'tó3 ó5000
1& 98300
165 74050
16 23808
167 50tó0
18 43010
1ó9 20050
170 21384
171 71891
172 43020
173 71710
174 95020
17Í 21388
176 E1090
1Tl 20036
171 910ó0
171' ó5203
180 71030
181 71760
182 56300
t8t 23805
lu 21921
185 74311
t8ó 71TtO
187 66530
t88 6ó580
t89 10180
190 20202
t91 71126

0.00558
0.00547
0.00524
0.00485
0.00475
0.00445
o.oo422
0.00419
0.00412
0.00398
0.00397
0.00379
0.003ó8
0.00361
0.00360
0.00323
0.00321
0.00290
0.00282
0.00278
0.002ó8
0.002ó5
0.002ó2
0.00257
0.00251
o.oo244
0.00243
0.00229
0.00223
0.00209
0.00205
0.00193
0.00191
0.00165
0.00't55
0.00154
0.00152
0.00150
0.00140
0.00120
0.00119
0.0010'l
0.00100
0.00095
0.00091
0-00090
0.00088

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.b00
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00199
0.00fl7
0.0027ó
0.00175
0.00184
0.00f I 2
0.00080
0.00129
0.00032
0.00179
0.00000
0.00000
0.00127
0.00000
0.00005
0.00125
0.00143
0.00t04
0.001ót
0.000óó
0.00000
0.00000
0.00121
0-00000
0.00000
0.00170
0.00000
0.00067
0.00000
0.00059
0.00019
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0007E
0.00000
0.00009
0.00000
0.0005ó
0.0000ó
0.00000
0.00037
0.00001

0.00921 0.00001851 0.99951097 xlrrlBRAr¡$rulrIDEflT.
0.01000 0.00001845 0.99952942 RuslYræt¡s¡rÂ¡!
0.00819 0.00001809 0.99954'151 GREEI¡L^ilDooCKtE
0.00875 0.00001733 0.999564& PTERÂsrERoBscURUS
0.0078ó 0.00001601 0.99958087 cnA[Goll sP.
0.00837 0.00001570 0.99959657 KEELED 

^FoR¡^0.00810 0.00001472 0.999611Ð IUTICATEUilIDExT.
0.00714 0.00001394 0.99962522 iltREADED sculPlll
0.00806 0.00001385 0.99965907 BER!r¡G PoACHER

0.00646 0.00001363 0.99965270 llrJüPYslrR¡lrP
0.00887 0.00001317 0.99966587 soFT coRAL UlllDEllT.
0.00888 0.00001313 0.99967899 SERRTPES SP.
0.00631 0.00001255 0.99969154 tUuP ¡tltELK
0.009óó 0.0000121ó o.99970370 sHRrÍPuurDE[T.
o.oo717 0.00001193 0.99971563 rusrrRrÌolr sP.
0.00594 0.00001189 0.99972752 ARCTTC lt(x,l¡sflArI
0.00503 0.000010ó8 0.99973821 

^RcTtc 
suRFctÂ,il (PREV. 

^LASH 
suRF ctAl,l

0.00538 0.000010ó0 0.99974880 DEPRESSED SC^LE lroRil
0.00418 0.00000959 0.94975u0 tRtclops sP.
0.00498 0.00000934 0.9976773 crRRrPEDr^ (Cr^ss)
0.00609 0.00000918 0.99977691 co{pqjilD ASC¡DtAil UI¡¡DEIT.
0.0058ó 0.00000887 0.99978578 russEr uuDElrT.
0.004t0 0.00000877 0.99979455 sr¡AKE PRICKIEBACK
0.00536 0.000008ó8 0.99980323 sE^ üdrsE ulrDEr¡T.
0.00684 0.00000850 0.999811r3 ilETRtDtm sp.
0.00331 0.00000829 0.99982003 

^LEUTTAfl 
ArrrcAToRFrSH

0.00ó48 0.00000806 0.99982809 ËilopHRys sp.
0.00419 0.00000803 0.99983612 prrcrFusus xRoyERt
0.00ó08 0.00000757 0.999843ó9 rErR¡DtUilsExtrE
o.oo387 0.00000737 0.9998510ó corus sp.
0.00398 0.00000ó90 0.99985797 FEATflERy BRyoZoA[
0.00430 0.00000ó77 o.999w73 AITTERED SCUrprX
0.00407 0.00000ó40 0.99987111 cRossAsTER sp.
0.00403 0.00000ô11 0.99987744 sprr¡ycHEEKsTARslrüT
0.00437 0.00000544 0.99988288 scArrop spoilGE
0.00331 0.00000512 0.99988799 ct^flTBARlrACrE
0.00343 0.00000510 0.99989310 RosyTRrroil¡^ (pREv.D¡0,tEDEs, TR¡toil,
0.00354 0.00000505 0.99989813 vorurE ¡rHErK
0.00303 0.00000496 0.99990308 scArE uoRll uItDElI.
0.00201 0.000004ó2 0.999907f1 DAUBED sHAxt¡y
0.00257 0.00000397 0.99991168 

^TK 
llncKEREr

0.00229 0.00000393 0.99991561 ÂRCilC ütAÌErL^
0.002'18 0.00000332 0.99991893 BER!xctus xEtiltrcoTTil
0.00144 0.00000331 0.99992224 RIDGED cRÂxcol
0.00t84 0.00000314 0.99992538 

^RCT|C 
ARctD

0.00197 0.00000300 0.99992837 DotER s1)[E
0.00143 0.00000æ7 0.99993135 p^ctFtc s ilD t^ilcE
0.00175 0.00000292 0.99993426 tH¡cr-RrBsED UHErK

ts
Or{



Tabtc C-t.--(Coñt.r.

I,IEAII CPUE 90 PERCEXI CUI'IULATTVE

240
241
242
243
214
z4s
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
2&

21331
94000
79020
'1'2éó
752æ
20001
21339
20002
74655
91050
21341
21356
44000
75210
21405
23807
21316
23804
95070
94500
24100
71575
21152
72420
f1535

TOTAL

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00013
0.00013
0.00013
0.00013
0.0001 1

0.0001 f
0.0001 I
0.0001 t
0.0001 1

0.0001 1

0.00010
0.00010
0.00008
0.00007
0.0000ó
0.0000ó
0.00005
0.00005
0.00005
0.00005
0.00004
0.00004
0.00003
0.00002
0.00002

302.45921

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
'0.00000

0.00000
0.00000
0.00000

0.
0.00027
0.00035
0.00035
0.00024
0.00022
0.00029
0.00029
0.00028
0.00028
0.00027
0.00022

0.00000044
0.00000044
0.0000004¿
0.00000044
0.00000037
0.00000037
0.00000036
0.0000003ó
0.00000035
0.00000035
0.00000034
0.00000033
0.00000025
0.00000022
0.00000021
0.00000018
0.00000017
0.00000017
0.00000015
0.000000î5
0.00000014
0.00000014
0.0000001 I
0.00000007
0.00000007

0.99999380
0.99999423
o.99999467
0.99999510
0.9999548
0.99999584
o.99999620
0.99999656
o-99999691
o.99999727
0.99999761
0.99999n4
0.99999819
o.99999&1
o.99999U2
0.99999881
0.99999898
0.999991'
0.99999930
0.9999945
0.99999959
0.99W974
0.99999985
0.99999993
1.00000000

0.00020
0.00018
0.00017
0.00012
0.00014
0.00013
0.00012
0.00012
0.00012
0.00012
0.00009
0.0000ó
0.0000ó

ARTEDIELLUS SP.
stPurcut¡D gmil ux¡DEilT.
nossl^ P^ctFIc^
PACIFIC RAZOR (PREV. PACTF¡C RAZOR C!
BROA¡' COCKLE

TUBEI¡OSE POACHER

ilATACOCOTTUS SP.
DRAGOII POACHER

IIAI¡Y.RIB CYCLOCARD IA
EARREL SPOIIGE

DARKF¡II SCUIPIX
RÜG}ISPIIIE SCULPII¡
sToltY coRAt u[lDEIT.
ltAC$tA SP.
EYESHADE SCULPIT¡
SLEITDER EETBLEI¡XY
RED IRISH IORD
ARCïtC SfiA|¡r¡Y
RIBBED BRYOZOAI¡
ECHIUROID rcRH UII¡DEIIT.
EEIPÜT UXIDEXT.
POL!|ICES SP.
SC¡SSORTAIL SCULP¡I¡
BOREOTROPHOII SP. (FORilERLV ÎROPHOIIOPSIS
IIAT¡CA ATEUT¡CA

F
or
\o



labtc C-2.--(Cont.).

}IEAII CPUE 90 PERCEI¡T cul,lulATtvE
RAI¡K SPECIES (KG/HA) VAR¡AIICE COTIFIDEI¡CE LTilITS PROPORTTOI{ PROPORTIOII XA}IE

4A 23657 0.01423 0.000 0.00000 0.03æ1 0.00012291 0.99813854 [or¡GrosE [A]¡cETFIslr
19 22175
50 20622
51 23836
52 22600
55 23010
54 20720
55 79210
56 00401
57 2000ó
58 30040
59 óó772
ó0 80000
ó1 21300
62 71500
63 80729
64 99999
65 83010
66 42000
67 30120
ó8 91000
69 22623
70 ó€,541
71 80730
72 21438
T3 22390
74 23055
75 20061
76 ó85ó0
n 10190
78 22625
n 21010
80 21921
8t 21355
82 23800
83 69300
u 213æ
85 30150
8ó 24185
a7 5ó300
88 66019
E9 6ó020
90 22915
9t 22410
92 68580
93 83000
94 20038
95 69010

0.01278
0.01223
0.01 100
0.0108ó
0.01018
0.00990
0.00825
0.0081ó
0.00805
0.0076ó
0.00740
o.oo737
0.00ó70
0.00ó03
0.00542
0.00490
0.00480
0.004ó3
0.00441
0.00422
0.0040ó
0.00402
0.00370
0.00367
0.00323
o.oo297
o.oo277
0.00258
0.0025e
0.00228
0.0019ó
0.00182
0.00181
0.00180
0.00179
0.00151
0.00147
0.00t40
0.00140
0.00138
0.00r38
0.0012ó
0.00f04
0.00095
0.00089
0.00085
0.00079

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00235
0.00237
0.00347
0.00591
0.0029'l
0.00000
0.00000
0.00000
0.00345
0.00000
0.00000
0.00225
0.00000
0.00193
0.00071
0.00014
0.00000
0.00000
0.00000
0.00000
0.00000
0.00025
0.00041
0.00000
0.00000
0.00000
0.00098
0.00000
0.00000
0.00036
0.00055
0.00000
0.00009
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000'
0.00000
0.00020
0.00000
0.00000
0.00010
0.00000

0.02321 0.00011039 0.99824894 sil(x¡TH rUilPsucKER
0.02208 0.000105ó3 0.99835417 xoRTHERil Sr,ræTfiTilG[rE
0.01852 0.00009499 0.998l,4956 tor¡GsndJT PRICKLEBACK

0.01581 0.00009382 0.99854338 rAt¡TERIFlsil Ull¡DE[T.
0.01745 0.00008794 0.99863132 EuLAcHoil
o.02137 0.00008552 0.99871& SEARCHER

0.02f98 0.00007124 0.99871808 TAGTSTRATE ARilHæK seU¡D (PREV. RED se
0.01903 0.0000704ó 0.99885854 SKATE EGG CASE Ul¡lDEllT.
0.012éÉ 0.00006957 0.99892810 SAUBACK PoACHER

0.01ó13 0.0000óó18 0.99899428 RoCKFTSil UillDEl¡Î.
0.01725 0.00006394 0.99905822 CR¡i{SOl¡ PASIPHAEID
0.01249 0.0000ó370 0.99912192 STARF¡SH UIIDEI¡T.
0.01709 0.00005æ1 0.999179& sculPmulrIDElrT.
0.010f4 0.000052f2'o.9923195 sr¡AtLuIlDEr¡T.
0.01012 0.00004678 0.9927874 RED BÂT STAR

0.009ó6 0.00004æ6 0.99932110 ur¡soRrED SHAB

0.01105 0.00004146 0.99936256 BASKETSTARFISIT UIIDEIT.
0.01234 0.00004002 0.99940257 sEA PElr U[lDEr¡T.
0.00912 0.00005812 0.99944069 roRTHERlr RoCKFTSI
0.01108 0.00003649 0.9994n18 SPoIGE UIlDExl.
0.01053 0.00003509 0.99951226 BRoADillr tAlTERr¡F¡SH
0.0028 0.000034ó9 0.99954695 TAi¡IER CRAB UxrDElT.
0.00698 0.00003195 0.99957890 oRAilGE BAI STAR

0.008ó3 0.000031ó7 0.999ó1058 fHoR[Y SCULP¡X
0.008ó1 0.00002791 0.99963849 0xEyE oREo
0.00703 0.000025ó8 0.99966/-17 nArlBü, sr,rErT
0.00456 0.00002392 0.999@09 BERmc PoÂCHER

0.00689 0.00002232 0.99971041 BRoÂD sl¡otl CRAB (=TÂllllER CRAB(BAIRD!))
0.00óã 0.00002160 0.99973221 DEEPSE sorE
0.00421 0.00001974 0.99975195 BRoKElrLn¡E [A]rpFtsÍ
0.00338 0.00001ó96 0.9997ó891 pÂc¡F¡CVtpERF¡Slt
0.00397 0.00001571 0.99978t+62 

^TK 
HACKEREL

0.00352 0.00001561 0.99980022 RTBSED SCUrprX
0.00480 0.00001555 0.999E1577 pRrCKrEEÂCK Uil¡DElrT.
0.00478 0.00001548 0.99983125 uIlrcDEscqrEst
0.00403 0.00001308 0.99984433 LARTYscutPlll (=SI|ORTHORI|EDscULPIll)
0.00325 0.00001270 0.99985703 DUSKY RæKFISI
0.00374 0.000012t3 0.999ú916 gArTr€D EErpcUl
0.00309 0.00001213 0.99988129 sc^tE uoRil UrtDEilT.
0.00368 0.00001194 0.99989324 pÂtrDÂrrD silR¡ilp u[¡DElrT.
0.005t2 0.00001t93 0.99990517 pÂltD^rus sp.
0.0033ó 0.00001090 0.9999160ó or¡EtRürEs TH('rsorI
0.00189 0.00000903 0.999925@ roxcFtx DR coxFtslt
0.00254 0.000008211 0.99993335 xARRotl Sllcl CRÂB(=T^lll¡ER CRAB(oPttto))
0.00237 0.000007ó7 0.99994099 BRtITTEST^RFISI UrtDExr.
0.001ó1 0.00000737 0.99n4837 8L^CKF|X F0ACÍER
0.00159 0.00000ó81 0.9999551E HERTIT CR B UilIDEIT.

F\¡
F
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APPENDIX D

Abundance and Size Conposition Estimates for Principal Species of
Fish, Shrirnps, Squids, and Octopi

Appendix D presents estimates of catch per unit effort
(CPUE), bionass, population nunbers, variances and confidence
intervals for the sanpled populations of principal species. The
appendix also contains population estimates by sex and centimeter
Iength interval for these species.

Definitions of headings that are not readily apparent are as
follows:

Stratum--Subareas 1-13 (Fig. 4) were divided into standard
and high-density sarnpling strata for analytical purposes. Strata
included in each subarea $¡ere as follows:

Sanpling Saurpling
Subarea Stratum density Subarea Stratum densitv

1 10 Standard 7 70 Standard
220il991Í
3 31 [ 82 High

32 High 9 90 Standard
4 41 Standard 10 100 rr

42 High 11 110 rr

43 High L2 L2O rr

5 50 Standard 13 130 rr

6 61 Standard
62 High

Abundance estimates are also summarized regionally as shown
by the following stratum codes: 9l0--North shelf, 92O--standard
annual survey area, 930--North shelf and standard survey area
combined, 94O--slope.

l,tEjAN I{T Kc--Mean weight of individual fish or ínvertabrates
in kilograms.

BIOMASS MT--Biourass estimates in metric tons.

L-F--Length frequency measurement,s.



Iabtc D-|. "tlaltcye pottock. Sectlon rr CPUE estftnates by ståarea'

IIAULS HAUIS HAULS

ÎOIAL ¡'ITH TIITH UIIH
STRATUII H^ULS CATCH l¡ul,ls. L-F

}IEAI
CPUE

KG/HA

vARIAICE
TEAX CruE

KG/HA

llEAll
CPUE

TO/HA

vARtAt¡cE
¡EAT CPUE

llo/H^

31
32

SUBTOTÂ[

41
42
4'

SUBTOTAL

50

61
62

SUBTOTAL

70

8t
82

SUBTOTAL

90

100
110
120
130

910

920

930

940

lOTAL

14.59
15.93

125.70
527.19
159.80

47-13
74.38
42.18
52.23

112.60

241.61
233.12
241.04

11.55

7.25
0.34
4.70

61.00

35.5'.1
78.84
0.53
0.37

12.89

I 10.26

87.ó1

34.31

85.81

.8337278+01

.1142618+02

.2201 17E+04

.8ó0939E+05

.24&?5E+04

.259559E+03

.145239E+03

.129803E+03

.104917E+03

.4432488+03

.1623148+04

.127331E+05

.146880E+04

.9417518+01

.2ó0306E+02

.89012óE-02
-103745É+02

.8572688+03

.125703E+02

.306821E+04

.195819E+00

.203486E-01

.100141E+02

.1927498+03

.11406óE+03

.22f,4578+03

-t0673æ+03

t1.74
50.02

143.97
588.32
181.71

69.89
111.24
58.50
76.87

11f . 18

514.42
476.18
51 1 .82

37.71

20.31
27.59
23.00

1&.59

30.0ó
95.92
0.43
0.51

43.94

181.91

149.83

36.87

14ó.01

.5494028+02

.20940óE+03

.152500E+04

.9394408+05

.1954718+04

.4ó191 tE+03

.6ó0350E+03

.2811218+03

.199737E+03

.5090258+03

.55338æ+04

.34980æ+05

.49ó870E+04

.205270E+03

.378148E+02

.520215E+02

.2214228+02

.5745588+04

.2618718+02

.400902E+04

.1 I 22998+00

.4633ó2E-01

.9r/,4238+02

.321ó45E+03

.194727E+03

.289ÆE+05

. t82l t0E+05

58
3t

ó8
7

75

44
31
?1
96

26

59
6

65

22

fi
14
25

7

37
27
16
9

54

351

405

89

194

10
20

Þ{
ut

55 55 54
31 51 31

68 68 68
777

75 75 75

44 44 43
30 30 30
21 21 21
95 95 94

26 26 26

59 59 59
666

65 65 65

21 21 21

10109
14 14 14
24 24 2l

777
37 37 t7
25 25 25
555
555

s2 s2 51

347 347 345

t99 399 396

72

471

72

48

72

171



Tabte D-1.--lJatteye poltock (cont.l. Sectlon c, popr¡trtlon n¡ùer estlmste8 by strttut.

STRATIJ'4

llEAil
HEtGill

rG PoPUIATIOil
vARIAICE

POPUL^I¡Ot¡

EFFECTIVE
DEGREES
FREEDOI

POPULATTOI¡
951 cor¡FtDExcE tliltTs

TOJER UPPER

l1
32

SUBIOTAL

41
42
45

SUBTOTÂL

50

61
62

SUBÏOÏAI

70

81
82

SUBTOTAL

90

100
110
120
150

910

920

930

sio

TOTAL

247,173,961
20r,220,087

1,360,850r 133
516,204,750

1 ,877,054,9U

418,249,461
267,O83,191
12t,475.423
828,808,076

431 ,312,18

4,533,746,U9
306,118,7O4

4rE3g,8ó5,553

27t,651,82O

71,828,527
56,994,E28

12E,823,355

211,535,993

23,401 ,216
54,162,454

190,821
169,564

617,011,1ó8

8,429,434,729

9,ú6,447,E97

Tf ,924,056

9,124,371 ,952

.333155027E+1ó

.352476898+16

.116261664E+18

.7232375988+17

.208585424E+18

.181ó104958+17

.380712883E+16

.125251674e+16

.2322069518+17

.7éÉ]0072928+16

.429U&508+14

.1445ó!.9t|78+17

.4443029458+18

.1088ó9859E+17

.472ú30728+15

.221940819E+15

.ó94803891E+|5

.7ó88ó0301E+ló

.15ú970268+14

.12781&61Ê+16

.21óó.376558+11

.507949212E+10

.1927039288+17

.6906254348+'18

.ru9895827E+18

.12940ót05E+tó

.711f89888E+18

131 ,553,325
83,987,0ó3

623,438,6yt
0

952,122,688

16ó,318,067
141,087,859
19,&g,g7g

524,346,07r)

251,017,173

3,221 ,116,510
0

3,5ú,9óó,673

57,625,121

23,37ft,742
24,91r,&t
7t,442,916

0

15,316,737
0
0

5,214

330,493,145

6,790,930,826

7,376.507,534

4,107,336

7,453,191,332

362,794,597
326,453,111

2,098,261 ,5æ
1,174,279,348
2,801,987,080

zio,180,g5ó
393,078,543
t97,300,868

1,133,2f0,073

611,607,164

5,8É,6,377,197
615,243,312

6,172,7&,433

491,æ2,518

120,277,311
89,173,813

184,203,893

428,100,404

31,485,696
127,6ó7,390

504,475
333,9.14

903,533,190

10,07f ,938,63?

10,716,399,259

151,740,T15

10,795,552,572

10
20

0.4ó0
0.319

0.873
0.89ó
0.E79

0.674
0.69
0.721
0.ó80

1.013

0.470
0.490
0.471

0.306

0.357
0.012
0.205

0.330

1.181
0.822
t.230
0.713

0.293

0.ó0ó

0.585

0.e31

0.588

57.00
30.00

67.0O
ó.00

37.87

43.00
30.00
20.00
ó5.50

25.00

58.00
5.00

61.16

21.00

10.00
13.00
18.46

ó.00

3ó.00
2ó.00
15.00
E.00

23.92

t08.71

114.45

26.65

114.87

F\¡{



Tsbtc D-1.--uatteye pottock (Cont.). Sectlon d, popllatlon nuËer Gstinates by rcx and centlneter lnterval for
the overatt survey rrea.

LEI¡GTH
(t4il) }IALES FEilATES UIISEXED PROPORÏIOII

cu{rL^llvE
PROPORTIOII

490
500
510
520
530
540
550
560
570
580
590
600
610
620
ó50
&o
ó50
660
670
ó80
690
700
710
720
750
740
750
760
7f0
780
790
800
810
820
830
&0
8ó0
870
890

254,044,67
241 ,290,512
211,621 ,46
182,819,958
146,283,213
12O,273,553
98,420,422
60,652,182
46,828,290
34,160,537
32,194,123
22,971 ,724
15,727,211
16,748,3U
10,991 ,452
10,551 ,272
9,305,459
7,943,653
6,171 ,694
4,æ5,934
5,583,620
1,6&,363

880,420
1,5æ,721
1,670,ogo

872,543
30,932

1,561 ,917
433,793
121 ,96

0
74,133

0
67,74t

0
9ó,59{l

0
0
0

3,139,487,239

188,456,942
185,9æ,394
183,594,80ó
175,894.939
152,769,812
126,817,074
112,699,139
85,?53,049
79,583,512
58,077,811
51 ,027,&2
39,æ7,637
34,U1 ,&6
31 ,710,369
27;275,756
21,003,1 î t
20,155,361
17,557,140
16,549,9ú
15,97f ,369
12,263,015
10,556,718
7,494,7T1
9,177,7&
7,543,671
2,973,461
4,179,320
2,422,361
1,302,393
2.121 ,996

749,618
652,237
258,T16
83,570

112,926
0

141,967
24,832
44,9ú

3,0O1 ,222,160

442,5O1 ,6t9
427,276,906
39f ,216,272
358,714,897
299,053,025
247.090,626
201 ,119,562
145,905,231
126,411 ,832
92,238,349
83,821,9ó5
61 ,659,361
50,5ó9,088
48,458,754
38,267,208
31,554,383
28,760,819
2r,500,792
22,727,&1
20,843,303
17,&6,635
12,?23,081
9,375,193

10,746,4&
9,213,751
3,946,005
4,21O,252
3,98l',279
7,736,197
2,243,962

749,618
726,%9
258,716
151,313
112,926
9ó,590

141.967
24,832
44,9ú

9,124,371 ,1fi2

0.0485
0.04ó8
0.0435
0.0393
0.0328
o.0271
0.0220
0.01ó0
0.0139
0.0101
0.0092
0.0068
0.0055
0.0053
0.0042
0.0035
0.0032
0.0028
0.0025
0.0025
0.0020
0.0013
0.0009
0.0012
0.0010
0.0004
0.0005
0.0004
0.0002
0.0002
0.0001
0.0001

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.000f
<0.0001

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

o.6949
0.7417
0.7853
0.8246
0.857J
0.8844
0.9065
0.9225
0.9363
0.94óÉ.
0.9556
0.9624
0.9679
0.9732
0.9n4
0.9809
0.9840
0.98ó8
0.9893
0.991ó
0.9935
0.9949
0.9958
0.9970
0.9980
0.9984
0.9989
0.9993
0.9995
0.9997
0.9998
0.9999
0.9999
1.0000
1.0000
1.0000
1.0000
1.0000
1.0000

F\¡
ro

0
0
0
0
0
0
0
0
0
0
0

2,7flß,6É.2,55],ror^t



Tablc D-2.--Paclflc cod (Cont.). Sectlon b, blmass estlmates by strtttm.

STRATIJTI BlfttÂss ltT
VARTAI¡CE

BI(IIASS
EFF. DEG.

FNEED(}I
B¡(I,rAss-g5z coilFIDEl¡cE LIiltTS

T(IJER UPPER

l0
20

3t
32

SUBIOÎAL

41
12
43

suBloïAt

50

61
62

SUBTOTAL

70

EI
82

SUETOTAL

940

l0TAt-

E1 ,94?
22,957

119,141
6,388

125,829

44,8T1
38,383
21 ,294

104.554

51,171

134,124
f2,013

146,137

21 ,742

t,354
213

5,567

18,130

1,406
3,359

0
0

45,439

532,590

578,O29

4,76

582,795

.5'10845490E+09 57.00

.2299333978+08 30.00

.304131008E+09 ó7.00

.912174380É.+07 ó.00

.513255752E+09 70.17

.9822é/,6?28+0g 43.00

.581931431E+08 30.00

.2198203ó9E+08 20.00

.178/,016/2Ê+09 88.0ó

.293892041E+09 25.00

.3779321368+09 58.00

.4934982388+07 5.00

.382%7119E+09 59.41

.788783754E+08 21.00

.123890749E+08 10.00

.3104773268+04 13.00

.1239217978+08 10.01

.265964.2a38+08 ó.00

.1257ú7ASE+06 36.00

.199474&Ê+07 2ó.00
0. 0.00
0. 0.00

.1178ó69838+09 t2.34

.t70225538E+10 23ó.08

.1820122378+10 260.78

.212O53342Ê+07 29.30

.1822242908+10 2ó1.38

10T^t Bt(ì{ ss ilT
TOTJER UPPER

36,667
13, ló5

84,ó03
0

90,490

24,878
22,805
11 ,514
77,965

f5,85ó

95,202
6,302

t06.98:t

t,269

0
92

0

5,51 I

6æ
456

0
0

127,217
32,748

154,27\)
f3,780

1ó1,168

&,876
53,9ó0
31,074

131,143

ú,46
173,046
17,725

185,29?

40,215

13,196
333

13,410

50,750

2,126
6,263

0
0

23,315 67,563

450,902 614.27)

493,561 óÉ,2,499

1,788 1,744

498,277 667,313

TOTAI POPUIAÏIOfl
T(I'ER UPPER

457,t37,141 591,915,410
438,033,312 611,239,89
421.171,365 ó28,101,18ó

coIFIDEICE t¡XIïS

80.000 PERGEITT

90.000 PERCEIT
95.000 PERCEITT

P
(þ
P

_90

100
It0
120
130

910

920

930

527,f72
,12,021
498,277

637,818
653,569
667,313



Tablc D-2.--Paclflc cod (Cont.). Sectlon d, poputatlm nl¡úer cstimatæ Ð sex md centlrEtcr lnteîYal for
the overatt survey rret.

IEI¡GÎH
(ilr{) IIALES FEIIATES UIISEXED PROPORIIOI

cu'flJLAIIVE
PROPORÏIOIITOTAL

ts
(Þ
l¡,

90
100
fi0
120
130
140
150
1ó0
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
350
340
350
560
370
380
390
400
410
420
430
440
450
460
47C'
480
490
500
510
520

0
157,549
32,0ú

128,314
1,562,398
1,o99,&2
4,103,277
4,592,149
4,069,501
4,O85,4&
3,4&,090
4,413,791
2,735,664
2,92?,606
2,147,152
2,793,504
3,3ú,498
2,973,613
5,9ú,992
ó,5 15,905
g,gg4,4o3
9,424,332

11,119,273
9,628,995

11 ,929,?65
10,269,004
8,416,508
9,071,353
6,274,303
6,758,E76
6,149,216
2,936,831
2,941 ,55E
2,659,694
2,463,OT3
2,629,511
2,243,654
1,497,311
1,629,341
1,767,437
2,E:¡ó,303
1,116,745
2,169,794
1,439,675

0
0

199,828
451,585
874.438

1,381 ,260
2,139,965
3,400.319
3,O4O,Tl1
3,436,097
3,r22,541
3,5ó3,0ó1
1,843.311
2,017,850
2,851 ,242
2,61 ,790
3,731 ,421
4,194,548
6,049,979
9,117,144
9,792,871

10,476,180
11 ,737,329
10,317,r74
13,652,852
10,800.237
9,7f1 ,539
g,T2g,g54
7,156,878
4,936,606
4,775,925
5,535,932
2,921,453
2,123,731
2,231 ,215
1,557,500
2,OT3,26
3,Og7,5oo
1,943,60'
2,913,361
2,675,702
2,500, l20
1,745,015
1,581,E78

433,*5
1,929,187
6,121 ,192
7,029,304
7,050,52t
1,979,599
5,287,835
3,037,471
3,199,7æ
2,196,359
1,532,626
1,670,090
1,471 ,353

247,5O7
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

433,U5
2,095,736
6,35t,106
7,608,233
9.487,359
9,460,701

11 ,530,077
11 ,029,939
10,309,0óo
9,717,939
9,339,257
9,646,942
6,050,r28
5,197,962
4,998,t94
5,445,294
7,097,909
7,4ól3,161

11 ,936,971
14,633,049
19,éó7,274
19,900,512
22,856,602
19,946,369
25,582,117
2l ,069,240
17,198,047
17,800,508
13,431,181
11,695,482
10,325,141
9,472,763
5,763,011
4.783,424
4,694,298
4,187,01 I
4.t16,921
4,594,811
t,572,946
4,690,799
5,512,005
3.ótó,865
1,214,809
2,821 .553

0.0008
0.0040
0.0121
0.0145
0.0181
0.0180
0.0220
0.0210
0.0196
0.0185
0.0159
0.0184
0.01 15
0.0099
0.0095
0.0104
0.0135
o.0142
0.0228
0.0279
0.035ó
0.0379
0.043ó
0.0380
0.0488
0.0402
0.0328
0.0339
0.0256
0.0223
0.0197
0.01ó1
0.0110
0.0091
0.0089
0.0080
0.0082
0.0088
0.0068
0.0089
0.0105
0.00ó9
0.0080
0.0054

0.0008
0.0048
0.0169
0.0314
0.0495
0.0ó75
0.0895
0.1105
0.1302
0.1487
0. t646
0.1830
0.1945
0.2044
0.2139
0.2243
0.2378
0.2521
0.2748
0.3027
0.3383
o-3762
0.4198
0.4574
0.50ó6
0.1467
0.5795
o.¿t¡¿
0.6390
0.6ó13
0.6810
0.6972
0.7081
0.7173
0.7262
0.7342
0.7424
0.7512
0.7580
0.76¡,9
o.Tn4
0.7a43
0.t923
o.797t



lablc D-2.--Paclfic cod (Cont.). Sectlon d, poprtatlon nrder cstlnEtes by scx a¡rd centltptcr lnterv€t for
the overatt survey !rer.

TEXGIH
(l4{t üALES FE}IALES UIISEXED TOTAT PnæoR1lof,

CT'IITJLATIT'E
PROPORTIO{

970
980
990

1010
1020
1030
1040
1050
10ó0

TOTAL

83,551
112,011
18ó,958
33,429
20,881

3ú,454
56,990
29,409
94,008

242,331 ,411

0
0
0
0
0
0
0
0
0

46,183,678

216,275
142,013
18ó,958
38,455
20,881

186,454
56,990
29,409
94,008

524,636,215

0.0004
0.0003
0.0004
0.0001

<0.0001
0.0007
0.000f
0.0001
0.0002

0.9982
0.9985
0.9988
0.9989
0.9989
o.9997
0.9998
0.9998
1.0000

132,724
0
0

5,025
0
0
0
0
0

236,121 ,1ú
ts
@
ul



Tabtc D-3.--sabtcfish (Cont.). Sectlon b, bioness èstlnates by streth.

VARIAIICE EFF. DEG. B¡q{ASS-95Í Cor¡F¡DEICE UHITS
SlEÀfIIrl BTÍTIASS IIT BI(I{ÂSS FREEDOI LOT¿ER UPPER

l0
20

3f

188
2,3&

&32

0

338

338

4,199

4,538

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

25.00

0.00
0.00
0.00

0.00

0.00

0.00

3ó.00
26.O0
15.00
8.00

0.00

25.00

25.00

30.62

39.00

282
67

1,260

TGIER

1,3og,g2g
1,208,761
I ,120,020

1,309
309

3,509

UPPER

2.009,458
2,110,ó04
2,199,345

0
0

0
0
0

0
0
0
0

338

0
0
0

0

0
0
0

0

796

0.
0.

0.
0.
0.

0.
0.
0.
0.

0.
0.

0.

0.
0.
0.

0.

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

ts
@\¡

0
0

0
0
0

0
0
0
0

w
0
0
0

0

0
0
0

0

32
SUBlOTAL

41
42
43

SUBIOTAL

50

61
62

SUBIOTAL

70

81
82

SUETOIAL

90

100
110
120
ll0

910

. 920

930

940

TOTAT

.6555721028+Os

o.

.&00479208+05

.3471329488+04

.27ú02677E+06

.113903239E+Oó

0.

.6555721028+05

.6555721028+05

.459982038E+Oó

.1255392488+06

3,592
3,316
t,071

0.00
0.00

53 1,610

00
0 86ó

0 8óó

2.E16 5,593

1,071 ó,004

roT^t P()R L^f¡orGI¡IFIDEXCE LIilllS

80.000 PERCEIT
90.000 PERCEIT
95.000 PERCETT

TOTAL B¡OIASS IIT
IOJER UPPER

5,483
5,759
ó,004



Tabte D-3.--sabteflsh (Cont.). Sectlon d, poprlation n¡rÈer cstlmatæ þ sex and centi¡pter lnterval for
the overalt aurvey rîea.

tElGTlt
(l,ll{ ) IIALES tEltAtEs u[sExED 10T^t PROPORTIOT

crjilrjl^ltvE
PROPORIIOI¡

450
470

4,098
4,098
4,41O
4,O98
8,ó80

14,079
26,829
58,537
17,025
14,223
22,143
33,047
33,331
41 ,r97
26,319
28,006
40,726
33,756
33.ó01
85,409
59,130
32,075
40,603
ó8,320
40,550
14,213
16,277

0
24,357
11 ,705

0
6,812

0
0
0

4,32O
9,244

58,920
9,349

60,451
36,477
46,868
25,543
73,142
19,906
19,t70
26,946
25,427
6,442

50,092
t1 ,233
49,936
35,026
44,363
18,6in
24,155
4,399
7,939

17,259
11 ,295
tI ,996
5,&o

17,361
6,21O
,ruz
7,487

811,407

4.098
4,098
4,410
9,418

17,925
72,999
36,179

118,988
53.502
61 ,091
47,æ5

106,190
53,237
61,167
53,265
53,432
47,1æ
83,848
&,834

135,345
94,356
76,438
59,282
92,475
44,938
22,072
33,53ó
11,295
56,353
17,346
17,361
13,021
,,&2
.7,497

1,659.éffJ

0.0025
0.0025
0.0027
0.0051
0.0'108
0.0440
0.0218
0.0717
o.0322
0.0368
0.0287
0.0ó40
0.0321
0.0369
0.0321
0.0322
0.0284
0.0505
0.051 I
0.0815
0.05ó9
0.0461
0.0357
0.0557
0.0271
0.0133
0.0202
0.0068
0.0340
0.0105
0.0105
0.0078
0.0035
0.0045

0.0025
0.0049
0.007ó
0.0127
0.0235
0.0ó75
0.0893
0.1609
0. te32
0.2300
o-2587
0.3227
0.3548
0.391ó
0.4237
0.4559
0.4843
0.5349
0.5860
0.óó75
0.7244
0.n04
0.80ó2
0.8ó19
0.8889
0.9022
0.9225
0.9293
0.9632
o.9737
0.9841
0.9920
0.9955
1.0000

490
500
510
,20
530
540
550
5ó0
570
580
590
600
6f0
620

ts
@
ro

0
0

u8,276

ó30
&o
650
6ó0
670
ó80
690
700
710
720
730
740
750
760
Tto
780
790
E40

TOTAL



Tabtc D-4.--Paclflc ocean perch (Cmt.t. sectlon b, blonase êstlmetês by strtttm.

slPtTlttl Blftlass ltT
VARIA¡¡CE
ßIfttÂss

EFF. DEG.
FREEDCII

EIO|ASS-95¡ COllFlDEr¡CE lllrtTS
L()I'IER UPPER

3l
32

S1JBTOTAL

41
42
43

suBtoTAt

50

61
62

SUBTOTA!

70

8l
82

suBToT^t

90

100
110
120
150

910

920

930

940

TOTAL

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

ó,039
5,224

12
98

0

0

0

11 ,373

1l ,t73

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

3ó.00
26:00
I 5.00
8.00

0.00

0.00

0.00

60.39

ó0.59

0
0

0
0

0
0

10
20

0.
0.

0.
0.
0.

0.
0.
0.
0.

0.

0.
0.
0.

0.

0.
0.
0.

0.

.17n431938+08

.t781191632E+08

.9189787278+02

.870't514558+04

0.

0.

0.

.r56422929e+OB

'35&22A208+04

t,636
1,397

0

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0 t4,ó00
0 13,907
035
0 314

00
00
00
o 23,314

o 8,314

TOI^L P('Pt t^llofl

P
\o
F

coflFIDEICE t¡lt¡1S

80.000 PERCEIT
90.000 PERCEIT
95.000 PERCEXT

10T^t 8¡O,iÂSS ltT
IOIJER UPPER

l9,l I I
21 ,349
8,314

T(IJER

1.546.121
t,850,935

0

TJPPER

9,126,79t
25,822,081
2E,191,&5



Tabtc D-4.--Paclfic ocean perch (Coñt.). Sectlon d, poprlatlon nuùer catlmatcs by eex ar¡d centl¡neter lntervat for
the overalI aurvey rrea.

IEI¡GTH
(ilil) ilAtES FEIIALES UTSEXED ïoTAI PROPORTIOII

CTJIIUTAT¡VE

PR,OPORÌIOII

80
t00
t20
130
140
150
t80
190
200
210
220
240
2ro
270
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490

TOTAT

0
0

6,923
6,A23

0
I 1,848
6,823

20,218
52,311
4,730

69,969
76,929

1T),252
460,634

1,012,969
1,332,427
1,289,522

976,352
705,818
559,950
287,1&
153,776
84,689
40,149
11 ,472

0
0
0
0

7,350,666

0
0
0
0
0
0

6,823
6,823

0
0

20,46
0

6,823
13,&5

0
0

49,292
0

62,t13
127,694
188,611
390,904
415,834
737,&7
812,494

1,014,441
920,399
960,932
371,018
88,590

137,567
66,652
28,ó81
11,472
5,736

6,444,858

6.823
6,823
6,823
6,923
6,823
6,823

0
0
0
0
0
0
0
0
0
0
0
0
0
0

.0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

40,93'

6,E23
6,823
6,923
6,823
6,8¿3
6,823
6,823
6,823
6,823
6,823

20,4æ
I 1,848
13,&5
33,8ó5
52,311
4,750

119,262
76,929

241 ,565
598,327

1,201,581
1,723,331
1,705,356
1,713,999
1,519,313
1,574,492
1,2O7,583
I , I 14,709

455,707
128,739
149,039
6,652
28,681
11,472
5,736

13,83ó,458

0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0005
0.0015
0.0009
0.0010
0.0024
0.0038
0.0003
0.0086
0.005ó
0-0f 75
0.0425
0.08ó8
0.1246
0.1233
0.1239
0.1097
0.1 138
0.0873
0.080ó
0.0329
0.0093
0.0108
0.0048
0.0021
0.0008
0.0004

0.0005
0.0010
0.0015
0.0020
0.0025
0.0030
0.0035
0.0039
0.0044
0.0049
0.0064
0.0075
0.008:¡
0.0107
0.0145
0.0148
0.0234
0.0290
0.04ó5
0.0890
0. t758
0.3004
o.4236
0.1475
0.6572
o.Tf10
0.8583
0.9389
0.9718
0.981 I
0.9919
0.9ç.67
0.9988
0.9p96
t.0000

0
0
0
0
0
0

ts
ro
f¡¡



Tabtc D-5.--Shortraker rockfish (Cont.). Sectlon b, blanass cstlmates by ¡tr¡ttm.

VARIA¡¡CE EFF. DEG.
etDlllil tr.xÂçç 11 ßtftlASS FREED(}I tOl'¡ER

Bt(I,tAss-gsz CoilFIDE]¡CE L¡ll¡1S
UPPER

t0
20

31
t2

SUBTOTAL

1,317
1,350

31
ó0

0

0

0

2,75E

2,758

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

5ó.00
2ó.00
15.00
6.00

0.00

0.00

0.00

59.81

59.81

00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
0
0
0

0

0

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

41
42
43

SUBTOIAI

50

61
62

SUBTOTÂI

70

90

t00
t10
t20
130

ts
\o
ul

8'.|

82
SUBIOTAt

910

920

930

940

TOTAL

.541729711É+06

.rrr379g54e+0ó

.447019538E+03

.202103538E+04

0.

0.

0.

-112957æ2E+07

.112957828+07

IOIJER

t,580
t)82
63¿

r0T^! Bl$l ss llT
UPPER

4,135
4,,34
4,883

0

632

632

t(I¡ER

42E,515
t22,4.m
2æ,673

UPPER

I,1ó0,149
1,265,972
t,55E,719

'2,811
2,923

76
163

0

0

0

4,88¡l

4,E83

Tor^t- Pf¡PuttTlotcoilFIDEICE tlll¡Ts

EO.OOO PERCEIIT
90.000 PERCEIIT
95.000 PERCEIIT



TabLe D-5.--shortraker rockflsh (Cont.). Sectlon d, poprtatlon nurùer estlmatês by sex end ccntl¡ptcr lnterval for
the overatl aurvey rrea.

IEIIGTH
(illt) HATES FETIALES Ut¡SEXED PROPORTIOII

CUrut^TTVE
PROPORTIOI{TOTAT

0
0

1ó0
240
250
270
280
290
300
310
320
330
3ó0
370
380
400
410
420
430
440
450
160
470
480
490
500
510
520
530
540
550
5ó0
570
590

4,tTt
27,0&
4,982

0
4,918

22,110
0

4,919
4,375
4,918

0
4,882

0
0

4,817
14,061
4,918
4,572
4,882

31,295
12,309
4,822
4,917
9,&4

32,801
0

4,918
13,567
9,&4

19,2æ
14,4æ
14,466
4,822

0
12,305
4,822'.

0
4,918
4,317

0
0

14,Tn¿
0

10,456

0
9,836

0
4,918
9,83ó
4,918
4,918

14,209
4.918

0
4,919
4,373
4.918
4,918
9,735
4,817

24,257
19,t34
19,088
33,742
9,&4
4,918

0
19,r04
4,317

15,373
0
0

10,45ó
0

15,338
4,261
5,794
4.822

0
19,594
20,911

0
10,45ó
4,817

1o,456
0

t0,456
0

4,373
3ó,900
4,982
4,918

14,754
27,0¿8
4,918

19,127
9,291
4,918
4,918
9,255
4,919
4,918

14,553
18,879
29,175
23,906
23,971
67.036
21 ,953
I,740
4,817

29,14E
37,117
15,375
4,918

13,567
20,099
19,298
29,803
18,7¿7
10,61ó
4,822

12,305
24,416
20,911
4,918

14,Tn¿
4,817

10,456
14,7r2
t0,456
10,456

0.0055
0.04ó5
0.0061
0.00ó2
0.018ó
0.0340
0.0062
0.024t
0.01 17
0.0062
0.00ó2
0.01 17
0.0062
0.00ó2
0.0t83
0.0238
0.0367
0.0301
0.0302
0.0844
0.0276
0.0123
0.0061
0.03ó7
0.0467
0.0194
0.0062
0.0171
0.0253
0.0245
0.0375
0.023ó
0.0134
0.0061
0.0155
0.0307
0.0265
0.0062
0.018ó
0.00ól
0.0132
0.018ó
0.0132
0.0132

0.0055
0.0520
0.0581
0.0ó43
0.0829
0.1 tó9
0.1231
0.1472
0.1589
0.1ó51
0.1713
0.1829
0.1891
0.1953
0.2136
0.2374
0.2741
0.t042
0.3344
0.4188
o.1465
0.4587
0.4&8
0.5015
0.5482
0.5676
0.5738
0.5909
0.6162
o.&04
0.6780
0.7015
0.7149
0.7210
0.7365
o.76'n
O.TB'
o.Tn7
0.8183
0.8244
0.837ó
0.E562
0.8ó93
0.8825

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

P
\o\¡

ó10
620
&o
ó50
670
ó80
690
700
710
720
ã0
750



Ìabte D-6. --Ror¡gheyc rockflsh. Section r, CPUE cstlm¡teà þ sr.rbaree.

IIAULS HAULS HAULS }IEAI¡
IOTAL UITH IIIIH UITH CPUE

SIRATI'II HAULS CATCH XUüS. T.F KGIHA

vARlÂxcE
I'lEAll CPUE

Kcllt^

}IEAX
CPUE

x0/í^

vARtAICE
}tEÂI¡ CPUE

xo/HA

10
20

58
3t

ó8
7

75

44
31
21
96

26

59
6

65

22

11

14
2'

7

37
27
16
9

54

351

405

89

194

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

15
8
3
t

0

0

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

18 18
8E
44
t1

000
31 5t 27

3t tt 27

0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.47 .6ó9836E-01
0.n .858265E-01
0.09 .165377É.-02
o.12 .f50ó82Ë-01

0.00 0.

0.00 0.

0.00 0.

0.42 .15ó557E-01

0.01 .1790588-04

0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.t0 .2554488-01
0.48 .3445158-01
0.05 .604575e-03
0.04 .1733428-02

0.00 0.

0.00 0.

0.00 0.

0.26 .59936T8-02

0.01 .685510E-05

31
t2

SUBTOTAL

41
42
4l

SUBÏOTAL

50

61
62

SUBIOTAL

70

81
82

SUBTOTAI

90

100
110
120
130

910

920

930

940

TOTAL

ts
\o
\o

0

0

0

0



labte D-6.--Ror¡gheye rockfish (Cont.). Sectlon c, poputatlon nt¡ùer catl[btêB by strttu.

STRAITJII

llEAl¡
¡¡EIGHT

KG PoPUIAïIOil
YARTATICE

POPUL^ÎtOX

EFTECT ¡VE
DEGREES

TREEDOI

POPULATIOI{
95¡ Col¡FIDEXçE Llll¡TS

Lq¿ER UPPER

10
20

3l
32

suBTolAt

41
42
4a

SUBTOTAI

50

ó1
62

SUBTOTAL

70

8l
a2

SUBTOTAI

90

100
110
120
130

910

920

930

940

roï^[

0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

1.573
1.594
1.ó01
2.94E

0.000

0.000

0.000

l.ó19

1.619

545,631

545,æt1

0.00
0.00

0.00
0.00
0.00

0,00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

3ó.00
26.00
15.00
8.00

0.00

0.00

0.00

63.41

63-41

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
58,334

1,006
0

0

0

0

?18,557

218,557

486,51t
489,289
47.034
45,573

0

0

0

872,70tt

E72.7Art

00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.

234,014 .154804553E+11
273,812 .109839237E+ll
24,020 .11629229E+09
13,785 .t90022419E+09

00.
00.
00.

No
F

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

.26n1030T8+11

.2677103o'lE+11



Tablc D-7. --Shortsplne thorrryhead. Scctlon r, CPUE Gstimates by subarca.

HAULS HAULS I{AULS
roTAt urTH utilt t tïH

STRÂTI.II HAULS CATCH IIIJIIS. ,t.F

IEAI
cruE
ÍGlHA

VARIAIICE
ltEA[ cruE

KG/lr^

ltEAl¡
CPUE

Iro/l{^

VAR¡AI¡CE
}IEAII CPUE

x0/lt^

58000
31 000
ó8000
7000

75000
44000
tl 000
21 000
96000
26000

t0
20

,7 15 15 14
27666
1ó 14 14 15
9777

,4000
351000
405000
89 42 42 40

194 42 12 40

90

t00
1t0
120
130

9t0

920

930

940

0.00
0.00

0.00
0.00
0.00

0.
0.

0.
0.
0.

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

2.73
0.27
1.59
o.76

0.00

0.00

0.00

1.53

0.05

0.
0.

0.
0.
0.

0.
0.
0.
0.

0.

0.
0.
0.

0.

0.
0.
0.

0.

.803027t+00

.130730E-01

.2578688+00

.4411298-01

0.

0.

0.

.1221 0óE+00

.139656E-03

31
t2

SUBTOTAL

41
42
43

SUBTOTAT

50

61
62

su8ToT^[

70

8t
82

suBloïA[

t\,o
l¡)

,9000
ó000
65000
22000
11 0 0 0
14000
25000
7000

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.62
0.19
1.58
1.13

0.00 0.

0.00 0.

0.00 0.

0.74

0.03

-377394Ê-01
.&2952Ê-02
.2575ó8,Ê+OO
.1297338+00

.20030óE-01

.2290948-04



lable D-7.--shortspine thorr¡yùead (Cont.r. Sectlon c, poputatlon nr,nber cstlm¡tes by strrtul.

slRAlur

ItEAI
YEIGHT

KG PoPULAÌlOll
vARt^r¡cE

PoruL^f I0I

EFFECTIVE
DEGREES

TREED(I{

POPULATIOX
95r cor¡FrDExcE tIilITS

TOIJER UPPER

10
20

31
t2

SUBÏOTAT

41
42
43

SUBÏOTAt

50

6t
62

SUBTOTAL

70

8t
82

ST.,BÌOTAt

90

100
110
120
130

910

920

930

940

TOTAL

0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.2?5
0.705
0.998
1.489

0.000

0.000

0.000

0.513

0.513

00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

3ó.00
2ó.00
.15.00

8.00

0.00

0.00

0.00

14.t9

14.@

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

713,333
17,500

221,451
91,030

0

0

0

1,Tt7,985

1,737,985

No
ut

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

2,129,040
150,235
696,74t
251 ,389

3,227,4O7

1,227,407

00.
00.
00.

.4ú6440608+12

.4167969&E+10

.4974563018+11

.48:t576192E+10

.5453934228+12

.54539t4228+12

3,544,747
282,970

1,172,036
411,74?

0

0

0

1,716,E29

4,716,88



Ìabtc D-7.--Shortsplrr thorryñead (cont. ).
the overalt surYey trea.

Section d, poprtatlon n¡ber cstlmâtes by ¡ex and centlrnteî lntervat for

LEIIGTH
(ilil) 101At PROPORTIOT

ctftruurtvE
PROPORTTO[

570
590
ó00
730

101At 1,302,700

17,295
6,060
4,817
7,942

8ó3,455 I,061,252

0
0
0
0

0
0
0
0

17,295
6,0ó0
4,817
7.942

3,227,407

0.0054
0.0019
0.00'15
0;0025

0.9p,42
0.99ó0
o.9975
1.0000

No\¡



Tabtc D-E.-'Yetlorfln sote (Cont.). Sectlon b, blorbsg cstlmates by strattm.

VARIA¡¡CE EFF. DEG. Bt0{Ass-951 cor¡F¡DExcE LtillrS
SIRATIJII BIOIIASS IIT BI$IASS FREEDO,I LOIJER UPPER

31
32

SUBTOTAL

41

599,802
13,190

612,992

217,382

57.00
30.00

67.00
ó.00

ó8.31

43.00
30.00
20.00
53.43

25.00

58.00
5.00

58.01

21.00

10.00
13.00
10.00

0.00

0.00
0.00
0.00
0.00

24.34

156.99

69.44

0.00

69.44

813,028
343,124

476,687

489,262

114,587
53,103

10 1,01ó.190
20 446,874

.1028626098+1 I

.258143134E+10

.37981f257E+10

.393024999E+08

.383747507E+10

.25951ó503E+10

.295491303E+09

.2943447108+08

.2920090818+10

.549929907Ê+06

.18ó303756E+0ó

.852038842E+01

.1&6312276Ê+06

.238947ó4,E+11

.200351524E+10

.2023288918+02

.200351526E+10

0.

0.
0.
0.
0.

.rrrt 9917e+11

.1962599448+11

.4531898ó0E+t I

0.

.453189860E+l I

2,532,240
2,452,601
2,392,7f}6

1,219,152
,50,68

f22,917
0 28,531

Ta6,721

32O.1Tl
123,30642 E8,Zo4

43 10,1ó6
suBTorA[ t15,753

50 742

61 780
623

SUBTOTAI 783

70 361,232

81 53,341
82

SUBTOTAI

90

100
110
120
130

910 414,180

92O 2,393,333

950 2,E07,912

940 0

totAt 2.807,912

coilFtDEflCE t¡lllTs

E0.000 PERCEIÌ
90.000 PERCEI¡T
95.000 PERCET¡Ì

TOTÂI BI$UTSS IIT
TOTIER UPPER

0 21,48t
207,280

0

0
0
0

41 ,091

424,225

2,269

1,614
t0

1,&7

681 ,lT3

0 153,0ó8
016
o 153,074

00
00
00
00
00

83,740 745,419

2,115,952 2,670,713

2,382,7ú 3,233,039

00
2,382,7ú 3,84,019

tol^[ PoPULAïtofl
TG'ER UPPER

9,959,539,58E 11 ,&' ,7O7,161g,71E,lO4,1m 11,997,142,879
9,5O7,382.82 12,097,8164,817

No
(o

7
53,348

0

0'0
0
0

1,083,585
3,163,224
t,?5.3,O39



Tabtc D-8.--Yettorfln Bole (cont.). sectlon d, po¡rtatlon n¡ùer êstlmates þ ecx and centlæter lntervat for
the overatl aurvey area.

tEIGIll
(l,lll) l,lALES PROPORT¡OTI

CLilUTAIIVE
PROPORT¡OXFEI,IALES uIsExED

N
ts
ts

90
100
110
120
130
140
150
'160

170
180
190
200
210
220
230
?10
250
260
270
280
290
300
3r0
320
330
340

1,410,504
l,g1 t,ó05
6,392,501

22,797,985
t7,717,565
71 ,169,2ú
75,303,790
91 ,w3,775

106,128,422
131,923,69
181,932,614
205,275,525
278,997,195
295, 131 ,g9o
281 ,351 ,1791
305,932,257
325,480,241
315,503.061
290,092,750
301 ,433,976
308,aæ,766
347,713,501
332,553,940
195,9ó5,008
132,899,129
79.176,127
40,543,908
21,ó58,858
9,782,827
4,9æ,824
1,t29,245
5,891 ,507

0
I ,609,622

11 ,ú!8,413
29,354,240
41 ,360,614
55,6ù9,192
71 ,22E,976
94,56ó,3æ

105,669,68ó
135,554,763
169,262,058
183,426,168
222,247,277
26É,0r7,657
2æ,739,720
2æ,101 ,Tfl
312,008,043
335,147,398
308,165.903
305,077,109
322,083,431
289,98a,696
321 ,015,488
296,804,628
350,415,899
326,739,1Tt
279,2æ,072
198,8!,4,418
142,049,419
96,457,916
79,126,146
49,717,911
21 ,391 ,&g
10,409, I 15
t,657,159
1,456,197

219,483

,,ç)2,E91 ,794

1,410,504
.3,521 ,227

18,260,911
52,152,22'
79,078,179

126,T18,4T1
146,532,76
18ó,360,1ó1
21 1,798,108
?69,478,431
353,194,672
388,701 ,693
501 ,244,472
551 ,189,547
550,090,899
592,O34,029
637,498,2U
650,650,459
598,258,651
óoó,51 I ,085
630,452,197
637,697,199
653,569,428
492,7æ,636
490,313,02E
405,915,ó05
319,81 1,980
220,5O3,277
151 .832,246
1O1 ,426,741
80,855,391
55,ó09,418
21 ,391 ,&g
10,409, t 15
t,657,159
1.456,187

219,483

10,802,6?5,525

0.0001
0.0001
0.0017
0.0048
0.0073
0.01 17
0.013ó
0.0173
0.0196
o-0249
0.0327
0.0360
o.046/.
0.0510
0.0509
0.0548
0.0590
0.0ó02
0.0554
0.05ót
0.0584
0.0590
0.0605
0.045ó
0.0454
0.037ó
0.0296
0.0204
0.0141
0.0094
0.0075
0.0051
0.0020
0.0010
0.0001
0.0001

<0.0001

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0

0.0001
0.0005
0.0021
0.0070
0.0143
0.02ó0
0.039ó
0.0568
0.07ó5
0.1014
0.1341
0. I 701
0.2165
0.2675
0.5f84
0.t732
0.4322
0.4925
0.5479
0.ó040
o.&24
0.7214
0.7819
0.8275
0.8T¿9
0.9105
0.9401
0.9ó05
o.9745
0.9839
0.9914
0.9966
0.9985
0.9ca5
0.9998
1.0000
1.0000

350
360
370
380
390
400
410
420
430
440
450

TOTAL

0
0
0
0
0

4,8A9,731 ,751



Tabtc D-9.--Rock sotc (Cont.). Sectlon b, bionass estl[ÌEtes by rtratm.

VARIAICE EFF. DEG. BI(I,IASS-95Í OOI¡FIDEI¡CE tm¡ÌS
srP^rlñt BlftlÂss xT BI(IIASS FREED(II td,,ER UPPER

.5478597308+10 57.00

.987617408E+09 30.00

.100504196E+10 67.00

.1225350328+08 ó.00

.1017295178+10 ó8.53suBToTÂt 266,594

41 76,02E

10
20

51
32

42
43

SUBTOTAT

50

61

70

8t
82

SUBTOIAT

90

100
110
120
130

76r,309
237,497

252,610
13,984

180,452
16,&6

273,126

5,44O

38,530

38,197

20,101
23

20,124

423

7
196

0
0

43.00
30.00
20.00

617,041
173,324

t89,280
5,418

202,900

37,091
107,619

7,760
f91,0ó1

0

22,47O
1,029

24,218

10,697

0
0
0

0

0
0
0
0

16,322

1,398,135

1,4r2,5f3

0

913,57f
301,ó70

315,941
22,550

330,289

114,9&
253,2ú

25,531
355,191

11,760

54,591
2,498

5ó,360

65,697

55,154
62

55,1Tî

1,244

21
4ú

0
0

10f,16ó

1,778,376

1,84-1,126

494

.3723336298+09

.,rr7217799e+10

.181455833E+08

.16Í,265721e+10 48.34

.941007463Ê.+07 25.00

.ó43508514E+08 58.00
62 1,759

suBToT^t 40,289
.805ó71ó59E+05
.&43141%E+O8

.rr.'"9642e+09

.2475265458+09

.rr1437625e+03

.24T52667Ê+09

.11262n188+06

.49558998+02

.1994280ó88+05
0.
0.

.9220008888+10

.r*r44gg2e+10

.199923ó35E+05

.9&24æ028+10

1.t20,628
1,484,394
7,452,776

5.00
58. t4

21.00

10.00
13.00
10.00

ó.00

3ó.00
2ó.00
0.00
0.00

1t4.62

145.49

26.13

145.50

t\'
ts
(¡,

910 58,744

920 1,588,256

g3o 1,646,999

940 203

rol^! 1,&7.202

OOIFIDEXCE L¡IIITS

80.000 PERCEilT
90.000 PERCEITT
95.000 PERCEXT

.4224391478+09 23.54

TOT^L B¡(IIASS ill
TOTIER UPPER

1,452,716 1,Ul,6i¿9

IOI^L Pf¡PlJtAl¡ü
TOIJER T'PPEN

10.255,767,æ5 11,937,911,37f)
10,o14,997,U8 12,179,691,216
9,804,896,2& 12.3E8,782,E00

1,ß,fr
1,910,01 I
1r8,-1 ,629



Iabtc D-9.--Rock solc (Cont.). Section d, pop.rtatlon ¡núer c¡tlm¡tes by sex md centlßEtcr lnterval for
the overatI aurvey ârea.

LEI¡GTII
(l4{) ilÂtEs FEI,IAtES UTISEXED PROPORTIOX

ct itt tATlvE
PROPORTIOTIT01^[

40
50
ó0
70
80
90

493,961
t,245,128
4,392,472

12,507,914
47,186,257

137,579,582
287,316,794
385,325,128
421,651,878
374,814,9O5
307,973,810
297,099,15O
273,972,665
260,447,989
228,544,548
220,912,398
204,757,497
199,271 ,414
182,480,672
161 ,770,259
167,017,096
170,481 ,190
198,496,382
189,219,275
144,911 ,756
94,503,001
51,416,276
19,413,524
6.808,46
3,909,221
1,239,941

2O8,826
385,931
251,650
&3,258

0
0
0

261,126
1,016,241
2,943,727
8,914,127

29,251 ,748
97,696,147

176,&3,40'
to7,306,833
332,98O,748
312,&2,631
242,590,190
268,205,073
250,931 ,739
203,257,33O
222,738,930
1&,354,864
1æ,úú,2,597
185,049,448
153,8/.3,463
144,995,904
140,251 ,796
137,303,O72
136,119,718
131,óó2,038
121,110,522
109,96ó,706
104,ggó,003
118,6É.9,612
125,929,549
96,423,724
98,964,685
95,011 ,281
64,551 ,731
38,545,997
31 .095,273
26,673,&3
10,013,307
4,576,016
1,21O,172
2,339,534
1,9ú,tO9

t67,1OO
7ú,71O

2,æ5,492
94,1f5

t,496,814
3,759.743

10,570,267
41 ,800,712
óó,908,889

125,868,910
226,960,977
237,715,798
195,ó09,380
114,053,æ7
72,654,312
35,149,143
9,547,073
3,939,23O

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

367,100
786,TfO

2,695,492
849,26t

7,759,183
11 ,095,942
51,992,ó08

118,238,717
302,1&,617
589,829,108
919,592,937
992,348,424
993,2éÁ,917
&,617,67
637,958,534
560,053,546
472,252,392
455,222,708
405,267,252
373,400,O&
374,32O,ú2
336,324,135
306,7é6,163
1o7,2æ,892
307,7ú,262
134,616,1O1
320,881,313
2æ,O22,278
204,469,708
158,102,279)
137,083,136
132,738,016
100,332,945
100,2M,626
95,220,107
64,917,ê62
39,797,&7
3t,738,530
26,6:13,&3
10,013,307
4,576,016
1,210,172
2,338,59
1,99ó,509

<0.0001
0.0001
0.0002
0.0001
0.0007
0.0010
0.0029
0.0107
0.02i"2
0.0532
0.0829
0.0894
0.079ó
0.0599
0.0575
0.0505
0.0426
0.0410
0.0365
0.033ó
0.0337
0.0303
0.0276
o.0277
0.0277
0.0302
0.0289
o.0242
0.0184
0.0'l4l
0.0124
0.0120
0.0090
0.0090
0.008ó
0.0059
0.0035
0.0029
0.0024
0.0009
0.0004
0.0001
0.0002
0.0002

<0.0001
0.0001
0.0003
0.0004
0.001 I
0.0021
0.0050
0.0157
0.0429
0.09ó0
0.1789
0.2683
0.3479
0.4074
0.4653
0.5158
0.5583
o.5994
0.6359
0.6ó95
0.7033
o.7336
0.7612
0.7889
0.816ó
0.84ó8
0.8757
0.8999
0.918:¡
0.9326
0.9449
0.9569
0.9659
0.9750
0.9835
0.9894
0.99æ
0.9957
0.9982
0.9991
0.9995
o.9996
0.999E
1.0000

0
0
0

100
110
120
130
140
150
1ó0
170
180
190
200
210
220
230
240
250
260
270
280
290

N
P
ul

300
310
320
330
t40
350
360
370
380
390
400
410
420
430
440
450
4&
470

0
0
0
0
0
0

0
0



Tabtc D-10. --Flathead sotc. Sectlon r, CruE cstlßates by subarea.

IIAULS HAUTS HAULS l,lEAl¡
TOTAL ¡J¡Tfl ¡JTTII YITII CPUE

sTR^TTm HAULS C tCÍ [rjr,ts. L-F KG/HA

VARIAXCE
}IEÂII CPUE

KG/il^

}IEAT
CPUE

xo/H^

VARIAI{CE
I{EAII CPUE

TO/HA

t0
20

31
32

SUBTOÏAL

41
42
4t

SUBÏOTAL

50

61
62

SUBÌOIAL

70

EI
82

SUBTOTAL

90

t00
110
î20
130

910

920

930

940

IOTÂt

2.89
0.25

24.95
9.17

23.61

4.20
I 1.83
5.70
6.19

26.74

14.86
2.30

14.00

0.62

2.16
2.73
2.37

7.73

14.t2
9.47
0.09
1.12

1.90

12.51

9.E9

8.00

9.82

58
31

æ
7

75

44
31
21
96

26

5s
6

65

22

1t
't4
25

7

37
27
16
9

54

351

405

89

494

36 36 t2
885

68 ó8 68
f77

75 75 75

43 43 42
28 28 2A
20 20 20
91 91 90

26 26 26

59 59 58
555

&&ó3
16169
11' ît t0
14 14 14
25 25 24

777
35 35 35
25 25 25
1'.t1
554

48 48 40

300 300 291

348 348 331

6ó6ô65
114 111 396

.2ó1413E+00

.121ó10E-01

. t3l250E+02

.138621E+01

. I 10001E+02

.5766758+00

.412053E+0f

.32088óE+01

.5223468+0O

.4793028+02

.5ó21098+01

.707832E+00

.48860óE+01

.653225E-01

.1780ólE+00

.38ó17óE+00

.1234ó3E+00

.2904628+01

.9470748+01

.325ó83E+01

.767ú28-02

.963345E+00

.5693788-0'.|

. I 12184E+01

.6ó3818E+00

.1541428+01

.621441E+00

7.00
0.67

99.36
21.57
92.76

1ó.83
27.20
31.01
21.91

170.92

&.63
20.69
61.65

1.46

33.53
28.80
31.7)

t2.14

54. t8
23.10
0. tó
t.58

19.29

53.90

45.E5

19.12

14.É

.1765598+01

.1 tó475E+00

.7892498+0,

.181882E+02

.6ó0999E+03

.1 70045E+02

.219188E+02

.9720658+02

.105631E+02

.1428/,9E+04

.829753Ê+02

.74ú538+02

.7242308+02

.465425É+01

.769719¿+OZ

.400251E+02

.361 152E+02

.18ó006E+03

.301803E+02

.2923a9É+02

.2163788-01

. 17401 1E+01

.8262ó5E+01

.4ó5OO6E+02

.179345¿+o2

.6225648+01

.259909E+02

N
P\¡



Tabtc D-10.--Ftathead eotc (Cont.). sêctlon c, poprlatlon nr¡ùer cstlnntee by strttm.

sTRAltfi

ilEAl¡
IIEIGHT

XG PoPUIATIOX
vÂRtAt¡cE

POPUTATIOI

EFFECÏIVE
DEGREES

FREED0l,l

POPUIAT¡OII
95¡ coilFIDEltcE t¡iltrs

TOIfiR UPPER

31
32

SUBIOTAt

41
42
43

SUBTOTAT

50

61
62

SUBTOTAL

70

81
82

SUBIOTAL

90

100
110
120
t30

910

920

930

940

TOÌ^t

,4,536,794
2,743,735

939,249,45
19,925,794

958,175,639

105,510,771
65,311,10ó
65,457,189

236,279,06

663,058,925

569,648,546
13,299,223

,82,946,769

32,510,ó98

I 18,585,382
59,493,222

178,O'18,604

60,315,503

26,6ú,717
1t,211 ,918

æ,941
524,372

270.9W.8O5

2,497,740,929

2,76,¡.645,734

40.411 ,947

2,E09,057,æ1

,ßm&2268+15
.196052340E+15

.7052079008+17

.140024027E+14

.7053479248+17

.éÉ8'5708r/,8+15

.126369167É+15

.433088695E+15

.1228028748+16

.2149674&E+17

-&45147118+16
.309396389E+14
.&760ú758+16

.246850050E+15

.9625120898+15

.170't51487T+15

. t 1332ó358E+1ó

.24890882E+15

.1828959818+14

.932201898E+13

.475289516Ê+10

.190'1554128+12

.1629022508+16

.99ú467908+17

.1014737028+18

.27a0712548+14

.10f501509E+18

33.809,E32
0

408,754,4&
9,769,173

127,6¿7,594

53,335,753
42,356,159
22.045,896

166,t56,119

ló1,026.488

408,91ó,ó08
0

421 ,913,997

0

49,463,066
31 ,2æ,ogg

105.8ó9,36ó

21 ,709,560

17,927,716
6,934,542

0
0

187,760,834

1 ,E7O,727,142

2,136,E56,149

8,967,21t

2,177,191,536

. 75,263,757
,,602,916

1 ,469,745 ,227
28,082,415

1,4fl8,723,æ5

157,æ5,789
88,26ó,053

108,8ó8,483
f,06,202,013

965,C91 ,362

730,380,485
27,rgg,oo2

74r,979,541

65.190,540

187,707,699
97,719,355

250,297,&2

98,921,445

35,285,718
19,489,293

215,855
1,531,530

3r4,ME,T|6

t,124,7r4,716

t,400,435,319

50,%6,92

3,140,93t,826

10
20

0.413
0.379

0.251
0.425
0.255

0.250
0;435
0.184
0.283

0. t5ó

0.230
0.111
0.227

0.139

0.0ó4
0.095
0.074

0.148

0.419
0.405
0.558
0.710

0.099

0.228

0.216

0.4tE

0.219

57.00
30.00

67.00
6.00

67.03

43.00
30.00
20.00
74.27

25.00

58.00
5.00

58.54

2f.00

10.00
13.00
t3.54

ó.00

3ó.00
2ó.00
I 5.00
E.00

24.55

10ó.68

1 10.06

ó1.18

t 10.12

N
ts
ro



Iabtc D-10.--Ftathead eotc (Cmt.). Scctlon d, po¡rtatlon nurùer ætlmatcs by ecx lrd cêntlÍËtcr lnt.rvrl for
the overall aurvey !ree.

IEI¡GTH
(lltl) PROPORÎIOX

curuL^TtvE
PROPORÍTOX

500
510

10ÌAt

0
0

1,280,117,402

305,ó19
4,622

1,478,525,696

0
0

50,114,5&

305,ó19
4,822

2,8ù9,057,81

0.0001
<0.0001

1.0000
1.0000

¡\,
N
ts



Iabtc D-11.--Âlaska ptalcc (Coñt.). Sectlon b, blcnrass Gstimates by strtto.

VARIAIICE EFF. DEG. Bt(r,tÂss-gsx co[FtDEr¡cE UHIïS
STRAII,I,I BT(}IASS IIT BISIASS FREED(II LOIJER UPPER

10
20

31
32

SUBIOTAL

88,288
70,633

111,657
f0,1ó8

121,824

174,288
28,159
25,708

228,156

224

17,151
2,516

19,967

113,937

51,127
0

'',i- 
,127

0

0
0
0
0

185,064

529,092

714,156

0

714,156

57.00
30.00

67.00
ó.00

70.37

43.00
30.00
20.00

25.00

58.00
5.00

62.70

21.00

10.00
0.00

10.00

0.00

0.00
0.00
0.00
0.00

28.97

t00.85

n.90

0.00

Tf .90

48,306
47,921

E0,921
3,ó50

90,&7

94,1 18
12,828
8,196

145,130

0

5,647
0

7,558

45,91t

0
0
0

0

0
0
0
0

ó8,758

429.58O

563,026

0

128,27O
t)!,346

142,393
1ó,ó85

153,002

2r4,458
43,490
43,221

31 1,181

6&

29,255
7,51O

32,376

221,961

135,781
0

135,781

'0

0
0
0
0

30f,370

628,604

8ó5,285

0

.170534198E+10 49.88

.398379135E+09

.1237152618+t9

.2367298368+09

.7O945ó4.318+07

.243824401Ê+09

.157849584E+10

.5ó3ó81 I 14E+08

.7047802798+08

.50028ó27Æ+05

.3476112218+08

.3r/3208É-78+07

.38534330óE+08

.179091797Ê+10

.144365613E+10
0.

.1443ó5ó13E+10

0.

0.
0.
0.
0.

.323457410Ê+10

.25094(513E+10

.574441923Ê+10

0.

.t 0041923e+10

61ó,08E
587,803

41
42
43

SUBÏOTAL

50

ó1
62

SUBTOTAL

70

81
82

SUETOTAI.

90

100
110
t20
130

910

920

930

940

lOTAL

N
Ì\,
l¡,

ciolFlDExcE ulills

80.000 PERCET¡T

90.000 PERCEII
95.000 PERCEXT

10T^t BIO{ SS ]il
TOJER UPPER

563,026 8É,5,285

TOT^L Pf¡PUtATl(}l
t(IfiR UPPER

905,620,545 1,6ô7,461,347
7%,907,9?8 1,Tn,173,9&
6ç),875,017 1,E7t,206,875

812,223
840.50E

563,026 8ó5,285



Teble D-11.--Ataska ptaice (Coñt.). Sectlon d, pop.rtatlon nr¡ùer cstlmates by eex and centlreter lntervat for
the overatl survey rrea.

tEr¡Glll
(lil|) ilAtES PROPORTIOT

ctfiuL^Î¡t/E
PROPORTIOIIFEIIATES UIISEXED ïoï^t

100
110
120
130
140
150
160
170
180
190
200
210

0
0

79,273
35,41'

105,436
232,158
34r,178

1,040,&2
I , o9l ,084
2,223,657
2,000,31 o
2,561 ,492
4,235,249
7,314,921
7,902,462
9,047 ,194

12,319,114
1ó,058,346
15,975,593
tg.1ó0,559
27,998,165
41 ,02O,314
65,671 ,225
62,719,961
77,858,401

119,872,0&
90,574,617
62,554,989
38.213,5ó3
21 ,744,592
13,439,909
1,735,597

228,æ1
307,052
143,673
171 ,06
182,141
29,814
29,E14

0
0
0

0
79,273

0
79,273

226,497
188,3ó1
693,814
&5,731
846,173

1,085,971
1,287,567
2,522,&4
4,109,256
5,31 7,509
7,292,998
8,O11,178
7,957,191
9.539,362
8,351 ,767
g,ó30,910

15,027,411
12,397,243
10,874,114
I 1,6ó1,508
21 ,254,Tf6
26,434,459
22,29t.797
26,432.,262
22,127,987
27,794,69¿
22,372,406
30,963,114
30,305,173
33,090,844
25,739,072
31,375,306
36,280,797
26,331 ,916
20,563,U5
19,152,336
9,322,545
4,491 ,Ol2
2,799,974
1,592,f}67

72.551
79,273
79,273

I 14,ó88
331,953
420,519

1,038,992
1,696,372
1,937,256
3,309,628
3,297,977
5,0&,336
8,344,505

12,632,429
15,195,459
17,061 ,172
20,276,295
25,597,708
24,327 ¡359
26,791 ,369
43,025,196
53,417,557
76,545,339
74,381 ,469
99,111,1T1

146,306,542
112,W,414
88,987,251
ó0,341,450
49,539,2U
35,912,314
32,698,711
30,533,854
33,387,895
25,982,745
33,546,37¿
36,462,939
26,361,730
20,593,659
19,152,336
9,322,545
4,1.81 ,032
2,799,974
1,592.æ7

0.0001
0.0001
0.0001
0.0001
0.0003
0.0003
0.0008
0.0013
0.0015
0.002ó
0.002ó
0.0040
0.0065
0.0098
0.0118
0.0133
0.0158
0.0199
0.0t89
0.0208
0.0354
0.0415
0.0595
0.0574
o.oTfo
0.1 137
0.0877
0.0692
0.0469
0.0385
0.0278
0.0254
0.0237
0.02ó0
0.0201
0.02ó1
0.0283
0.0205
0.01ó0
0.0149
0.0072
0.0035
0.0022
0.00t2

0.0001
0.0001
0.0002
0.0003
0.0005
0.0009
0.0017
0.0030
0.0045
0.0071
0.009ó
0.0156
0.0200
0.0299
0.0417
0.0549
0.0707
0.090ó
0.1æ5
0.1303
0.1ó38
0.2053
0.2&8
0.3226
0.399ó
0.5134
0.6011
0.6703
o.7172
0.7557
0.7835
0.8089
0.8327
0.858ó
0.8787
0.9048
0.9331
0.9536
0.9696
0.9845
0.9918
0.9953
0.9974
0.998ó

72,553
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

220
230
240
250
260
270
280
290
300
310
320
350
340
3s0
3ó0
370
380
390
400
410
420
430
440
150

N
N
ur

0
0

460
470
480
490
500
510
520
530



labtc D-12. --Greentand turbot. Sectior r, CPUE estlmates by euberea.

HAULS HAULS HAULS }IEAT{

TOTAT 9ITII ¡'ITII UITH CPUE

sTRATuil ilAULS CATCII l¡ulls. t-F XG/HA

VARIAIICE
TEAX CruE

KG/HA

I'lEA|¡
CPUE

x0/H^

VARIAI¡CE
IIEAT CruE

t¡o/il^

l0
20

31
32

SUBTOTAL

41
42
43

SUBTOTAL

50

61
62

SUBIOIAL

70

81
82

SUBÏOTAt

90

100
110
120
130

910

920

930

940

TOTAT

58
31

ó8
7

75

44
31
21
96

26

59
6

65

22

11

14
25

7

37
27
16
9

54

351

405

89

494

0
0

0
0
0

I
2
9

19

0

25
6

31

0

0
I
8

7

33
20
t5
8

t5

50

65

76

141

00
00
1l
00
11
8E
22
99
19 19

00
32 32
66

38 38

00
00
99
99
77

,4 34
20 20
t5 15
86
16 16

58 5E

74 74

T7 Tf

151 r51

0.00 0.
0.00 0.

0.00 .1947398-07
0.00 0.
0.00 .1610628-07

0.04 .9?2396E-03
0.00 .9315318-06
0.0ó .125TaE-O?
0.04 .3711058-03

0.00 0.

1.12 .848881E-0,|
o.62 .440î80E-0'.1
1.08 .7394208-01

0.00 0.

0.00 0.
0.04 .579004E-03
0.01 .7872188-04

1.94 .101ó22E+01

26.10 .246810E+02
12.51 .19151Jr+02
24.93 .?578108+02
7-71 .110113E+02

0.17 .691003E-02

0.23 .3@9'I9E-OZ

0.22 .2199408-02

19.34 .óOt349E+01

0.8ó .893092E-02

0.00
0.00

0.00
0.00
0.00

0.15
0.03
0.39
0.17

0.00

2.22
2.5t
2.24

0.00

0.00
1.43
0.53

7.Tt

7.60
4.85
4.8ó
2.46

0.85

0.50

0.58

5.49

0.75

0.
0.

.94ó508E-05
0.

.7925468-05

.4470128-02

.4527618-Ol

.13895óE-01

.2066758-02

0.

.19&428+00

.293595E+00

.1737358+00

0.

0.
.gg6gll+00
.120ó43E+00

.102494¿+O1

.219630E+01

.O24g2lE+Ol

.ó28840E+00

.1 10848E+01

.458418E-01

.7347608-02

.ó80ó71E-02

.ó55021E+00

.71032óE-02

\,
N{



Tabtc D-12.--Greentand turbot (Cont.). Sectlon c, poprtatlon nuùer cstlmates Ð strattm.

sIR^tul

lrEAlt
IIE¡GHÌ

KG PoPUL^TtOI
VARIATICE

POPUTATIOII

EFFECT¡VE
OEGREES

FREEDOI

PÍ}PUIATIOX
95Í coxFtDEXCE tlilITS

TOUEN UPPER

l0
20

3t
32

SUBTOTAI

41
42
13

SUBTOIAT

50

61
62

SUETOTAT

70

81
EZ

suBl0IAt

90

t00
110
'120

f30

0.000
0.000

0.045
0.000
0.045

0.280
0.045
0.167
o.221

0.000

0.503
0.246
0.484

0.000

0.000
0.027
0.o27

0.250

3.435
2.5r7
5.124
3.127

0.195

0.462

0.371

3.522

1.155

0
0

29,081
0

29,081

970,901
70,313

822J&
1,ú3,397

0

19,557,226
1,626,434

21,183,óó0

0

0
2,956,798
2,956,798

E,987,162

5,915,688
2,740,760
2,136,689

Eî5,810

11 ,94t,960

23,076,138

35,020,098

1l ,608,947

16,6?9,U6

0.00
0.00

67.00
0.00

67.00

43.00
30.00
20.00
63.4t

0.00

58.00
5.00

58.E7

0.00

0.00
t3.00
13.00

ó.00

tó.00
2ó.00
15.00
8.00

14.33

ó0.70

62.83

69.9f

Tt.55

124,960
0

303,151
883,534

0

11,696,92'
730,875

13,296,521

0

0
0
0

t,a79,171

3,574,405
350,244

l,f94,47o
11 ,965

5.495,41t

15,133,523

25,062,253

8,1911,723

%,126,861

0
0

87,176
0

87,176

1,E16,U2
174,&1

1,341 ,216
2,&3,260

0

27,417,627
2,521 ,q)2

29,o70,799

0

0
7,159,467
7,159.467

14,595,152

9,256,971
5,111 ,277
2,g7g,go7
1,619,656

18,392,508

51,018.753

14,977,94t

15,024,172

57,ß1,230

0
0

0
0
0

0.
0.

.&17213338+09
0.

.&572ß3te+09

.1f57527118+12

.2ó1031072E+10

.óf9099503E+1 I

.r0927297¿e+12

0.

.154140899E+14

.121334¿52Ê,+12

.1553542418+14

0.

0.
.37856ó988E+13
.37856ó9888+13

.5252265268+1t

.,'rr'9g267E+13

.13518250Ë+13

.121310098E+12

.1215f3987E+12

.903793514E+f5

.15n654288+14

.2481447198+ß

.2925&258+13

.2774016228+14

N
N
\o

910

920

950

940

l0TAt



Tabte D-12.--Greentand turbot (Cont.). Sectlon d, po¡rtctim ?xÉer êstlnates by rex trd centliþtcr lntervat for
thc overatI survey rrea.

TEIIGTH

0{r{) t{ tEs FEIIALES uflsExED tot^L PR@ORI¡il
crJürJtAIttÆ
PROPORT¡OII

l\,
(¡,
ts

530
540
550
560
570
580
590
ó00
610
620
ó30
640
650
60
670
ó80
690
700
710
720
730
740
750
760
770
780
790
800
810
820

530.00ó
15ó,831
1éó,771
116,461
æ,226

137,017
326,829
390,104
367,956
580,078
508,765
651,810
698,325
55ó, I 18
160,595
411,262
391,5ó0
210,898
147,588
67,569
66,336
37,312
13.&5
1ó,180

0
0
0

4,454
0
0
0

I f,688
0
0
0
0

75,41t
355,813
55,656

159,&2
165,380
185,5ó3
179,220
217,540
204,261
216,230
227,243
162,106
181,520
218,431
222,51O

91t,824
84,533

23A,193
79,418
34,704

171,583
6,103
81 ,275

125,428
202,029
236,042
90,263

238,972
193,O25
400,307
209.654
255,&8
194,452
2ú,æ2
135,788
112,974
I 15,020
81,1 17
ó9,168

105,4*
EÍ,218
47,&1
38,955
30,462

405,419
512,643
222,428
276,106
251,606
322,580
506,049
607,644
572,217
79ó,308
7Jó,008
813,91ó
ú9,&6
774,550
683,125
510,08ó
476,093
449,092
227,006
102.273
237,919
103,415
94",92O

141,ó08
202,029
236,042
90,263

243,425
193,025
400,307
209,654
267,136
194,452
286,82
1f,5,788
112,974
I 15,020
81,117
69.168

105,434
81,ztE
47,641
38,955
to,462

0.0087
0.01 10
0.0048
0.0059
0.0054
0.00ó9
0.0109
0.0130
0.0123
0.0171
0.0158
0.0175
0.0187
0.016ó
0.0147
0.0109
0.0t02
0.009ó
0.0049
0.0022
0.0051
0.0022
0.0020
0.0030
0.0043
0.0051
0.0019
0.0052
0.0041
0.008ó
0.0045
0.0057
0.0042
0.00ól
0.00æ
0.0024
0.0025
0.0017
0.0015
0.0025
0.0017
0.0010
0.0008
0.0007

0.7107
0.7217
0.7265
0.7324
o.7378
0.7447
0.7555
0.76%
0.7a08
0.797f'
0.8137
0.8312
0.8498
O.Wl+
0.8811
0.8920
o.9022
0.9119
0.91ó7
0.9189
0.9240
o.9262
0.9283
0.9313
0.935ó
0.9407
0.9426
o.947)
0.9520
0.9ó06
0.9651
0.9708
0.9750
0.9811
0.9840
0.98ó5
0.9889
0.9907
0.9922
0.9944
o.9962
0.9972
0.9980
0.9987

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

850
840
E50
860
870
880
890
900
910
920

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

930
940
950
9ó0



Iabtc D-13. --Ârrortooth ftor¡rder. Sectlon r, CruE cetlmates by etóerea.

HAUTS HAULS HAULS ]IEA[
IOTAL ITTTH T¡ITH YITH CruE

STRATTJfl HAULS CAlCll Xtl{S. t-F rG/HA

VARIAIICE
IIEAX CPUE

KG/HÂ

IIEAI
CPUE

xo/lt^

VÂRTAI¡CE
TEAII CPUE

xo/Í^

10
20

31
32

SUBTOÏAI

41
42
43

SUETOTAI

50

61
62

SUBTOTAI

70

8t
82

SUBTOTAT

90

100
110
120
130

910

920

930

940

toïAt

64
00

41 34
77

48 41

65
24 23
1l

31 29

26 26

53 43
55

58 48

00
00
00
00
20

37 36
26 26
t3 12
77
20

169 148

171 148

&3 Et

254 2A

58
t1

ó8
7

75

44
31
21
96

26

59
6

65

22

l1
14
25

7

,7
27
16
I

54

351

405

E9

494

N
(¡,
lú,

6
0

41
7

48

6
24
I

31

26

53
5

58

0

0
0
0

2

37
26
t3
7

2

169

171

83

254

0.07 .318f82E-02
0.00 0.

9.38 .727634E+01
7.49 .369310E+01
9.22 .ó119398+01

0.17 .t054ó2E-01
3.87 .129181E+01
0.05 .26652E-02
o.97 .6773158-01

44.28 .2776138+0,

12.17 ."29922¿+O1
1.70 .737019E+00

11-8ø .721170E+01

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.1ó .1298498-01

19.40 .ó01601E+01
20.51 .î00287E+02
2.00 .268385E+00
2.51 .153132Ë+01

0.01 .881341E-04

8.41 .2553888+01

6.46 .15øl8E+01

13.43 .1581268+01

6.71¡ .140597t+01

.217595E+00
0.

.5237478+Oz

.443n38+oz

.141755É+02

.1017ó38+00

.1657318+02

.168303E-02

.85ó3ó4E+00

.950604E+03

.749065Ê+01

.185809E+00

.6507óóE+01

0.

0.
0.
0.

. t26539E-01

.2818748+01

.4296278+01

.824723Ê-01

.31825E+00

.858875E-01

.918187E+0t

.540791E+01

.700494E+00

.504912E+0t

0.58
0.00

24.m
24.69
24.70

0.59
14.55
0.04
3.59

85.97

15.55
f.01

14.56

0.00

0.00
0.00
0.00

0.14

13.t7
12.58
1.12
1.25

0.01

1ó.ó1

12.r5

8.71

12.61



labte D-'13.--^moltooth f tor¡rder (Cont.). Sectlon c, poF¡lttlon nuùcr cetlnstce by rt¡âtt¡t.

srR^ïr'l

ltE^ll
uElGltl

KG POPUTATTOT

VARIAIICE
Porut^ltOll

ETFECTIVE
DEGREES

FREEDO{

POPULATTOI¡
951 ofrtFtDExcE lIltITs

TOIIER UPPER

31
32

SUBIOTAT

41
42
43

SUBÏOTAT

50

.61
62

SUETOTAL

70

81
82

suBroï^L

90

100
110
120
130

9f0

9ZO

930

940

ÌolAL

4,52E,715
0

23t,490,828
?1 ,664,630

255,155,458

3,6118,345
t4,945,198

86.t94
39,710,127

133,503,121

137,027,206
&9,672

117,676,878

0

0
0
0

163,763

10,41 I,155
7,102,499

491,?10
412,830

16t,763

769,r71,298

769,73E,061

18,117,68tt

788,155,745

.1440757928+14
0.

.4679774918+16

.3416435t18+14

.471393926Ê+',16

.400105133E+11

.955492750E+14

.749e/,éÉ¡568+10
' .995578248E+14

.1430519ó8E+17

.581840309E+15

.767895832Ê+11

.rr191799e+15

0.

0.
0.
0.

.169331467Ê+11

. t70818806E+15

.136974&1Ê+13

. I 59098203E+l I

.t494489t48+11

.16933146'lE+11

.197150f86E+17

.197150355E+tz

.3128æ1198+11

.97ß1&38+17

0
0

96,g32,gg
7,361,&6

I 18,022,280

0
141981+,7n

0
18,398,183

87,118,192

88,753,819
0

89,380,304

0

0
0
0

0

7,759,776
1,696,224

222,418
0

0

4ú,68.9,909

48ó,853,551

14,892,%5

505,248,789

12,132.115
0

370,148,98
35,967,413

392,298,636

7,714,575
54,905,597

267,228
,g,o22,om

579,888,049

f85,320,593
1,362,120

185,973,452

0

0
0
0

482,185

l3,oó3,533
9,508,755

760.OO2
E43,903

482,185

1,052,458,æ7

1,012,622,172

21,953,001

1.O71 ,ú2,m2

10
20

0.125
0.000

0.380
0.303
0.373

0.287
o.26
1.259
o.270

0.515

0.809
1.ó80
0.813

0.000

0.000
0.000
0.000

1.140

t.450
t.ó30
1.7U
2.012

1.140

0.507

0.507

1.541

0.53f

57.00
0.00

67.00
" ó.00
67.94

43.00
30.00
20.00
32.53

25.00

58.00
5.00

58.02

0.00

0.00
0.00
0.00

ó.00

36.00
26.00
15.00
E.00

ó.00

45.63

45.63

ó3.E2

15.&

t\,(,
ul



fabLc D-13.--Arrortooth f tounder (Cont. ).
thc overatt aurvey æea.

Sectlon d, poprtatlon nr¡rùer estimâteo by sex a¡rd centl¡neter lntcrvat for

TEIIGTH
(lî{) UT¡SEXEDFEIIALES

cUr{utATtvE
toÌA[ PROPORflI(X)RTlOil

0
0

550
5ó0
570
580
590
ó00
ó10
620
ó30
&o
650
60

182,823
12,245
65,971
12,969
17,145
19,310

215,002
279,355
145,890
140,296

0
0

11 ,548
299,834
20,1æ
6,758

0
0
0
0
0
0
0
0
0
0
0

2&,806,975

2,908,331
2,31t,259
2,805,600
t,ó53,650
3,O94,750
2,515,621
1,161,æ5
1,703,727
1,611 ,914
1,934,669
2,928,260

542,833
1 ,525,196

349,167
399,272
196,283
59,828
47,077
30,804

137,620
15,800
4,920

10,074
6&6,924

29,557
ó,005
4,920

522,T11 ,193

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

415,815

3,091,154
2,35r,504
2,971 ,571
1,6æ,619
5,111,89ó
2,534,931
1,376,6æ
1,983,082
1,757,804
2,O74,964
2,928,260

542,833
1,536,745

&9,OOO
419,457
203,041
59,828
47,077
50,804

1t7,620
15,800
4,92O

10,O74
&,924
29,557
ó,005
4,920

797,991,%2

0.0039
0.0030
0.003ó
0.0021
0.0039
0.0032
0.0017
0.0025
0.0022
0.002ó
0.0037
0.0007
0.0019
0.0008
0.0005
0.0003
0.0001
0.0001

<0.0001
0.0002

<0.0001
<0.0001
<0.0001
0.0008

<0.0001
<0.0001
<0.0001

0.9ó55
0.9ó85
0.9721
0.9742
0.9742
0.9814
0.9832
0.9857
0.9879
0.9905
0.994t
0.9949
o.9969
o-997t
0.9982
0.9985
0.998ó
0.998ó
0.9987
0.9989
0.9989
0.9989
0.9989
o.9997
0.9998
0.9998
0.9998

670
680
690
700
710
720
730
740
750
760
770
820
830
850
910

TOTAL

À,(,
{



labtc D-14.--Paclflc hatlbut (Cont.). Sectlon b, blmese êstlmâtes by strutlm.

VARIAI¡CE EFF. DEG.
stRAtuÍ BtdlAss ltr BloilAss FREED$I

BtotAss-95Í cot¡FlDExcE tlillTs
!(!l'¡ER UPPER

3t
32

SUBÏOTAL

41
42
43

SUBTOTAL

50

61
62

SUBTOTAL

70

81
82

SUBÌOTAL

90

100
1t0
120
t30

910

9?O

930

940

IOï^[

30,558
17,&3

19,831
285

20,115

1,839
9,339

572
13,751

9,172

6,490
496

6,9ù6

I I ,403

91
27

118

66

767
1,061

t30
0

11,587

97,605

109,191

1,958

ttt,l50

57.00
30.00

6l.oo
ó.00

67.25

43.00
30.00
20.00
34.28

25.00

58.00
5.00

62.03

21.00

10.00
13.00
11.79

6.00

36.00
2ó.00
t5.00
0.00

21.02

180.48

169.41

35.43

170.77

21 ,08
10,732

11,452
0

11 ,729

1,1T1
0
0

2,ú6

4,222

2,906
0

3,323

511

0
0
0

0

2q)
0
0
0

692

79,014

87,9ú

570

89,619

6l,509,013
57,975.3fi
54,888,114

40,008
24,953

28,209
727

28,502

6,502
19,903
1,369

24,635

12,J21

10,074
1,502

10.ó50

22,29'

293
8ó

324

172

1,235
2.t57

407
0

22,481

I 1ó,195

130,4Tì

t,347

132,480

ú,21O,6t2
g),746,256
92,381,532

l0
20

COTFTDETCE TTIITTS

80.000 PERCEIT
90.000 PERCEIIT
95.000 PERCEXT

.2234963948+08

.1212471048+08

.1759248168+Oa

.326086495E+05

.176250903E+08

:-1741449428+07
.267600251E+08
.14ó138192E+06
.286¿.761278+08

.4056997958+07

.3204413958+07

.153107057t+06

.3357561008+07

.2742141528+08

.823751095Ê+04

.7359294778+03
-8973440438+04

.187401673E+04

.5327160é/,É,+05

.397082388E+0ó

. ló93!348:tE+05
0.

.2743226278+08

.881ól6l18E+08

.1 15593874E+09

.467¿87342É,+06

.1160ó11ó2E+09

97,263
93,288
89,819

r0TA[ Bto,tÂss ]ll
TOIER UPPER

N
(¡,
ro

TOTAL POPUTAT¡OT
IOJER UPPER

125,036
129,011
132,480



Tabte D-14.--Paclflc hatlbut (cont.l. Section d, pogrtatlon rurùer cstlm¡tes by scx and centl¡pter lnterval for
the overatI survey rrea.

TEIIGTH
(illt) FEl,lAtES UXSEXED TOlAL PROPORTIOT

cuilrJt^TIvE
PROPORT¡OII

N
È
F

0
0

0
0

120
130
140
150
160
170
180
190
200
210
220
230
210
250
260
270
280
290

50,30ó
91 ,278
92,134

132,169
0

30,306
0
0
0

31 ,522
30,6
63,044
28,673
60,195

0
91 ,715
30,30ó

160,&2
87,435

151,913
6,275

122,&5
134,175
87,094

118,26
28,673

111,275
89, l0l

121 ,521
62,382

113,321
122,1?1
59,803
ó0,953
79,953

117,516
32,17t

.E5,33ó
32,175

0
85,ó8ó
31,520

0
97,937
93,350
92,277
61,828
66,415

0
0
0
0
0
0

28,673
0
0

13,lTf
0

88,8ó8
123,621
59,503
90,&0
9r,428
87,035

112,986
25,128
92,270
53,965
54,575
88,074

198,437
141 ,2U
89,945

2?5,211
213,230
219,310
134,1O4
73,375
92,353
97,&
63,044
89,971

0

29,æ9
29,89

0
176,898
336,947
428,569
557,397
496,892
215,964
240,11'
188,903
30,422

1t1,l9l
53,815

111,957
2O4,Tn
280,358
403,713
359,558
686,739
8óó,865

1 ,295,012
1,409,926
2,046,382
3,14O,626
1,61 ,474
4,æ7,070
4,714,54O
4,998,196
4,408,545
4,093,839
3,799,045
3,422,030
,,0761368
I ,700,834
1,496,627

84e,008
742,253
442.1m
256,782
217,156
4æ,876
221 ,991
235,97'

29,89
29,æ9
30,306

t6ó,113
522,431
ó53,015
619,225
593,ó13
215,96t+'
24O,115
188,903
61 ,944

141,857
11ó,859
169,3O3
2&,975
280,358
528,805
389,863
936,449

1,077,921
1,496,427
1,566,710
2,2&,455
3,3ó1,83ó
3,861,554
4,93O,464
4,935,493
5,063,437
4,552,220
4,301,4a5
4,049,&64
3,676,63'
3,288.434
1,981t,849
1,T7O,81O
1,141,271

993,91t
547,72O
434,47O
347,O18
531,923
397,654
267.494

0.00ft4
0.0004
0.0004
0.0050
0.007f
0.0088
0.0084
0.0080
0.0029
0.0033
0.0026
0.0008
0.0019
0.00tó
0.0023
0.005ó
0.0038
0.0072
0.0053
0.0127
0.014ó
0.0203
0.0212
0.0507
0.0455
0.0523
0.0ó54
0.0ó55
0.068ó
0.06tó
0.0583
0.0548
0.049E
0.0445
0.02ó9
0.0240
0.0t55
0.0135
0.0074
0.0059
0.0047
0.00T2
0.0056
0.00tó

0.0004
0.0008
0.0012
0.00ó2
0.0132
0.0221
0.0305
0.0385
0.0414
0.0447
o.0472
0.0481
0.0500
0.0516
0.0539
0.0575
0.0613
0.0ó84
0.oT37
0.08ó4
0.1010
0.1212
0.1424
0.î731
0.21ú
0.2709
0.33ó3
0.4018
0.4703
0.5320
0.5902
0.6451
0.6948
o.Tt94
0.7662
0.7902
0.8056
0.8191
0.8265
0.8324
0.8371
0.844t
o.8É;97
0.8533

300
310
320
330
340
350
3ó0
370
380
390
400
610
420
430
440
450
460
470
480
490
500
510
520
530
540
550



Iabtc D-14.--paclf lc heHbut (Cont.).
the overatt survey rrer.

sectlon d, poprlatlon rrrtùcr estlmrtes þ ecx ârd ccñtlrÞtêr lntervrl for

IEI¡GTH
o{tl, FEIIATES UIISEXED PROPoRI¡Oll

[rfiuuTtvE
PROPORIIO[

1020
1030
1040
1050
t060
1070
1080
1090
t 100
1110
I 120
1130
1140
1170
1180
1200
t2t0
1240
1280
1320
1430
1500

TOTAL

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

4,363
0
0
0
0
0
0

4,344,954

0
30,061
37,602

0
0

4,274
4,274

0
0
0
0

30,0ó1
0

6,21O
0
0

4,274
0

28,388
27,244

0
4,274

,,785,056

54,542
217,575

0
56,249. 98,6çt
67,345
29,589
50,614
70,930
61,754

157,628
20,449
t1,263
48,167
26,672

0
0

24,ú5
0

28,561
27,591

0

63,729.812

,4,542
247,635
37,602
56,249
98,699
71 ,619
33,8ó3
50,614
70,930
63,754

157,628
50,510
31 ,263
54,377
26,672
4.363
4,274

24,ú5
28,388
55,805
27,591
4,274

73,859,823

0.0007
0.0034
0.0005
0.0008
0.0013
0.0010
0.0005
0.0007
0.0010
0.0009
0.0021
0.0007
0.0004
0.0007
0.0004
0.0001
0.0001
0.0003
0.0004
0.0008
0.0004
0.0001

0.9837
0.9871
0.987ó
0.9884
0.9[j97
0.9907
0.99'.11
0.9918
0.9928
0.993ó
0.9958
0.9965
0.9969
0.9976
0.9980
0.9980
0.998.|
0.9984
0.9988
0.999ó
0.9999
1.0000

t\'
È
(¡,



Tabtc D-15.--Longhead dab (cont.r. Sectlon b, blmase êstlmates by strattm.

VARIA}¡CE
croerrir ntrr¡cç 11 BldtÀss

EFF. DEG.
FREED(Ï{

8to{Ass-95f cot¡FlDEt¡cE !llllrs
LOI'¡ER UPPER

t0
20

COIF¡DEXCE TIIITIS

80.000 PERCEIT
90.000 PERCETT
95.000 PERCEXT

.483t 13155E+07

.143534091E+07

.1140994718+06
0.

¿1140994718+06

.Orrgó8939e+05

0.
0.
0.

0.

0.
0.
0.
0.

.4350689398+05

.ó38057193E+07

.&24079828+07

0.

.&24078828+07

15,892
14,948
14.122

TOTAT BTSIASS IIT
LOI.IER UPPEN

roT^[ P()Pt t^Tlon
L(IIER UPPER

131,489,153 1E2,007,712
124,2?5,06ó 789,27t,79ç)
717,8t86,951 195,6Ð,91,

13,3&
4,442

854
0

854

0
0
0
0

0

0
0
0

489

0
0
0

0

0
0
0
0

489

t8,ó80

19,16f)

0

19,169

57.00
30.00

67.00
0.00

ó7.00

0,00
0.00
0.q0
0.00

0.00

0.00
0.00
0.00

21.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

2t.00

85.r1

86.26

0.00

ú.26

8,981
1,996

1n
0

17f)

0
0
0
0

0

0
0
0

56

0
0
0

0

0
0
0
0

5ó

13,&9

14,122

0

14,122

17,787
6,889

1,528
0

1,528

0
0
0
0

0

0
0
0

923

0
0
0

0

0
0
0
0

923

21,711

24,217

0

24,217

51
t2

SUBTOTAI.

41
42
43

SUBTOIAL

50

61
62

SUBTOTAT

70

81
82

SUBTOIAL

90

N
È
ul

100
110
120
130

910

920

930

940

Ì0T^t

22,447
23,390
24,217



Iabtc D-15.--Longhead dab (Cont.). Section d, pogrtatlon nr¡rùer cstlmatee Ð ¡cx rrd centirÊter lnterv¡l for
the overatt survey !rce.

LEIIGTII
(l,tl4) }IALES FEI TES UIISEXED PROPORTIOI

ctfit t^11ìÆ
PROPORÏIOI

120
140
150
1ó0
t70
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320. 330
340

170.58ó
506,716

2,045,911
7,707,481

14,626,28O
16,491,908
16,975,092
10,209,333
5,437,313
t,917,797
2,529,027

ú5,349
95,904

0
0

405,122
0
0
0
0
0
0

81,864,810

0
t70,58ó
256,994
57t,130
675,669

1,394,973
2,¿97,001
4,954,608

10,345,189
9,403,380
9,927,305
7,143,956
4,447,422
4,758,254
5,1O2,171
3,627,115
2,667,502

562,767
1 ,649,469

3&f,618
410,838
202,044

69,853,99f

t70,586
677,301

2,302,905
8,280,6f1

1r,301 ,gt 8
17,E88,881
19,272,093
15,163,942
15,782,502
1t,221 ,167
11,355,332
g,oog,3o5
4,543,327
4,759,254
5,102,171
4,032,217
2.667,502

562,767
1,&9,469

383,ó18
410,838
202,044

151,738,801

0.001 t
0.0043
0.0'147
0.0528
0.097ó
0.1 141
o.1229
0.0967
0.1007
0.0843
0.0724
0.051 I
0.0290
0.0304
0.032ó
0.0257
0.0170
0.003ó
0.0105
0.0024
0.0026
0.0013

0.001 t
0.0054
0.0201
o.0729
0.1705
0.28l-7
o.1076
0.5044
0.ó051
0.6894
0.7ór8
0.81?9
0.8419
0.8i"23
0.9048
0.930ó
0,9476
0.9512
o.9617
0.9ó41
0.9óó8
0.9680

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

N
,Þ\¡

TOTAI

0
0

0



Tabtc D-t6.--Starry f tor¡nder (Cont.). Sectlon b, bianass ætl¡rates by rtratm.

SIN^TIIT BT(IIASS IIT BIO,IASS FREEDOI !S',ER UPPES
VAR¡AIICE . DEG. BIOTASS-g5U COI¡F¡

l0
20

5l
32

SUBTOÎAL

27,263
5,771

1,271
0

1,271

0
0
0
0

0

0
0
0

1,233

0
0
0

0

0
0
0
0

1,233

34,t05

35,538

0

35,538

.500889457t+08 57.00

.126593051E+08 30.00

.16f5283338+07 67.00
0. 0.00
.tó1528333E+07 67.00

0. 0.00
0. 0.00
0. 0.00
0. 0.00

0. 0.00

0. 0.00
0. 0.00
0. 0.00

.273321196e+Oó 21.00

0. 0.00
0. 0.00
0. 0.00

0. 0.00

o. b.oo
0. 0.00
0. 0.00
0. 0.00

.2ß3211968+06 21.00

.641635341E+08 83.E7

.ó463ó8559E+08 &.57

0. 0.00

.ó465ó8559E+08 84.57

TOTAT BtO,t SS IT
t(trJER

25,142
22,147
19,526

UPPER

45,934
48,929
51,551

0 t3,037

0 3,810
00
0 3,810

00
00
00
00
00
00
00
00

146 2,321

00
00
00
00
00
00
00
00

2,321

5O,2ú

51.551

0

13.085

146

18,124

19,526

0

toUER

|E,954,153
1ó,208.506
13,802,422

41,440

UPPER

37,9:/,5,7fi
10,721 ,442
1t,127,526

41
42
13

SUBTOIAL

50

61
62

SUBTOIAL

70

E1

82
suBl0t^t

N
È
\o

90

100
t10
120
t30

910

920

930

940

TOTAT 19,526 51,551

TOÎAL POPUIAT¡OTCOI¡FIDE}¡CE LIIITTS

80.000 PERCEIIT
90.000 PERCET¡T

95.000 PERCEI¡T



Tabtc D-16.--Stârry ftor¡nder (Cont.). Sectlon d, populatlon ntrtùer Gstlmtes by oex rnd centlleter lntcrvat for
the overatt survey !rea.

tEIGTlt
(f'lll, l,lALES FE}IALES UXSEXEO IOTA! PROPORT¡OII

curuuTlvE
PROPORTIOI¡

0
0
0
0

49,460
0

210
300
320
330
340
350
360
370
380
390
400
410
120
430
440
450
460
470
480
490
500
510
,20
530
540
550
5ó0
570
580
590
ó00

roÍAt

169,033
192,056
403,498
547,5&
5&,619
192,056

1,363,518
830,620
69?,052

1,556,592
1,973,&1
1.532,759
1,120,677

116,244
0

126,582
192,056

0
0
0
0

72,269
0
0
0
0
0
0
0
0
0

12,145,854

49,160
109,584
603,123
939,815
362,9O9
407,3O3
897,576
616,196
961,459

1,041,16
947,449
747,691

l,ogo,375
1,059,259
1,342,63
1,061,499

303,535
8É,8,296
516,688
72,269

628,173
219,169
126,5A2
498,009
272,757

15,762,442

1ó9,033
192,056
AOt,49E
547,5&
614,Ort
192,056

l,413,oog
94O,204

1,295,175
2,496,394
2,336,55O
1,940,062
2,319,253

932,440
961,459

1,167,748
1,139,505

747,691
t,ogo,375
1,059,259
1,342,æl
1,113,769

303,533
u8,296
516,668
72,269

628,173
219,169
126,582
49E,oo9
272,757

27,908,296

0.0059
0.00ó7
0.0142
0.0192
0.021ó
0.00ó7
0.0496
0.0330
0.0455
o.0877
0.0821
0.0682
0.0814
0.0328
0.0338
0.0410
0.0400
0.02ó3
0.0380
0.ot72
0.0472
0.0398
0.0107
0.0298
0.0182
0.0025
o.0221
o.oon
0.0044
0.0175
0.009ó

0.0059
0.0127
o.0269
0.04ó1
0.0677
o.0744
0.1241
0.1571
0.2026
0.2903
0.3724
0.4405
0.5220
0.5547
0.5885
o.6295
o.6É'96
0.ó958
0.7J38
0.7710
0.8182
0.8580
0.8ó87
0.8985
0.91ó6
0.9192
0.9412
0.9489
o.9534
0.9709
0.9804

0.0
0
0
0
0
0
0
0
0
0
0
0
0

N
ul
ts0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0



fabtc D-17.--Rex ¡olc (cont.). sectlon b, blanasc cstlmttcs by stratm.

VARIA}ICE EFF. DEG. Bt(I{Ass-g5l coilFlDExcE LllllTs
s1Þ^rtltl BtfilASS ÍT BIO,IASS FREED(}I t()lrER UPPER

10 158
200

co[ilDEICE !IiltTS

80.000 PERcErl
90.000 PERCET¡T

95.000 PERCET¡1

.155141810E+05
0.

.2215067"238+06
0.

.225506T¿38+ú

0.
.95628æ768+03

0.
.956286É768+Ot

.rOO41g34lE+08

.102474t168+07
0.

.102474316Ê+07

0.

0.
0.
0.

0.

.7621452558+os

.705895121E+04

.82895058E+02
0.

0.

.2170855448+08

.2170855448+08

.8336076ó2E+05

.217919152E+08

tOl'¡ER
13,000
I 1,189
9,569

roT^t Bl('l ss llT

t,637

794
0

794

0

0
0
0

0

ó81
173

0
0

0

7,989

7,989

1,016

9,569

totfiR
39,133,099
35,1r3,326
3t,619,204

TOTAT PæUIATIOI

2,500
0

2,500

0
il4

0
114

22,265

4,&7
0

4,&7

0

0
0
0

0

'l ,E02
519

31
0

0

27,0T4

27,073

2,181

28,690

UPPER

6,214,21t
70,193,9ú
73,728,108

2,82O
0

2,820

0

0
0
0

0

1,241
346

1t
0

0

17,531

17,531

1,598

19,129

57.00
0.00

67.00
0.00

ó7.00

0.00
10.00
0.00

30.00

25.00

58.00
0.00

58.00

0.00

0.00
0.00
0.00

0.00

tó.00
26.00
15.00
0.00

0.00

28.16

28.16

12.56

28.38

408
0

0
0

602
0

ó02

0
0
0
0

31
32

SUBTOfAI

41
42
43

SUBTOTAI.

t,551
0

1,551

0
5t

0
51

50 12,951

61
62

SUBTOTAI

70

81
82

SUBTOTÂT

90

100
110
120
130

910

920

930

940

TOTAT

N
ut
t

UPPER

25,259
27,0m
28,690



Tabte D-17.--Rex gotc (Cont.). Sectlon d, poprtation nr¡tùer estlmates by scx rnd centlrEter lntervat for
the overelI survey rrea.

TEIIGTH
(lll,l ) I LES PROPORITOX

curuuTlvE
PiOPORTIOXUI¡SEXEDFEIIALES

0
0

140
150
160
170
180
190
200
210

0
412,975

0
119,782
127,933

0
0

118,720
2r,480

255,410
73,623

226,26'
134,632
237,677
293,910
671 ,321
980,671

1 ,969,646
1,156,824
2,623,714
1,056,287

9Tl ,239
738,282

1,093,936
2,144,017

933,400
1,æ2,765

6Á,2,352
l,o1 1,551

462,9O1
135,292
24O,398
351,444
2t,151
31 ,425
47.874

0
5,129

0
0

191,021
106,629
47,478
6,767

12,710
ó,009

251,213
28,287

10t,55ó
231 ,334
117,490
536,9U
258,187

I ,019,31 I
797,T10

1,796,898
2,551 ,759
2,670,670

691,609
687,691
285,&Z
ó88,685
617,553

1,334,337
2,556,379
2,203,087
1,989,22'
2,073,656
I , 

gt 0,54f
1,470,643
1,274,073

355,075
407,548
389,884
59,382
38,190
13,803

183,955
196,134

ó,060
6,153

372,111
172,411

0
0
0

372,411
805,385
191,023
226,410
175,412

6,767
12,Tm

124,129
276,693
281,697
175,1n
457,598
552,122
Tf4,560
t52,097

1,æ9,632
1,T19,441
4,76Á,545
3,708.584
,,294,tU
1,749,995
1,6ó4,931
1,024,124
1,7r¿,621
2,761 ,570
2,267,737
4,219,142
2,995,439
a,ooo,7n
2,536,556
1,945,833
1,711 ,041
1,625,517

378,227
438,973
437,758
59.3E2
4t,619
13,803

183,955
196,ly

6,0ó0
ó,153

0.0071
0.0155
0.003ó
0.0043
0.0035
0.0001
0.0002
0.0024
0.0053
0.0054
0.0033
0.0087
0.0105
0.0147
0.0105
0.0321
0.0338
0.0715
0.0704
0.1005
0.0332
0.031ó
0.0194
0.0337
0.0524
0.0431
0.0801
0.0548
0.0570
0.0482
0.0369
0.0325
0.0309
0.0072
0.0083
0.0083
0.001 I
0.0008
0.0003
0.0035
0.0037
0.0001
0.0001

0.0071
0.0224
0.02ó0
0.0303
0.033ó
0.0337
0.0340
0.0364
0.041ó
0.0470
0.0503
0.0590
0.0695
0.0842
o.0947
0.1268
0.1ó05
0.2320
0.3024
0.4029
0.4362
0.4678
0.48i"2 .

0.5209
0.57J3
0.ó163
0.696É
o.7512
0.8082
0.85ó4
0.8933
0.9258
0.95óó
0.963E
0.9722
0.9805
0.9816
0.9824
0.9827
0.98ó2
0.9899
0.9900
0.9901

220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

l\,
ur
ul

0
0
0

4m
480
4m
500
510
520
530
540
570
580



fabte D-18. --Paclflc herrlng. Sectlon r, CPUE cstlm¡tes by rubaree-

HAULS HAULS HAULS }IEAI¡
IOTAI YITH gITH IIITH CPUE

srRATut lrAuts c^TcH lluüs. !-F KG/HA

YARIAI¡CE
llEA[ cruE

XG/HA

ilEAII
cruE
xo/lr^

VARTÂT¡CE

IIEÂII CPUE

r0/lt^

10
20

31
32

SUBTOÏA[

41
42
13

SUBTOTAT

50

61
62

SUBTOTAI

70

81
82

SUBIOTAL

90

100
110
120
130

910

920

930

940

TOTAI

58
31

ó8
7

T'

44
51
21
96

26

59
6

65

22

1t
14
25

7

37
27
16
9

54

351

405

E9

494

10
3

2
0
2

7
6
7

20

5

16
3

t9

8

2
I
3

2

0
0
0
0

1l

59

72

0

T2

t0
3

2
0
2

f
6
7

zo

5

16
3

19

8

2
I
3

2

0
0
0
0

13

59

72

0

72

5
2

I
0
t

0
I
I
2

2

I
0
I

2

0
0
0

0

0
0
0
0

2

t5

15

0

t5

3. t0
0.09

0.&
0.00
0.59

0.03
0.14
0.2'l
0.09

0. t0

0.13
0.27
0.14

t.04

0.00
0.01
0.01

0.01

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.54 .125ó43E+oo

o.72 .1249478+00

0.68 .E03859E-01

0.00 0.

0.ó5 .7504071-01

.3821ó5E+01

.531082E-02

.403684E+00
0.

.338020E+00

.192894E-03

.480f08E-02

. t 16852E-01

.751 144E-03

.4296708-02

.2809528-02

.2770218-01

.25ó8,548-02

.467038E+00

.1214228-04

.7812&E-04

.154608E-04

.602T¿5Éj04

.3544678+02

.8063ó0E+00

.7402458+01
0.

.619835E+0f

.294903Ê.-02

.5ó6032E-01

.232483E+00

.1271398-01

.4698898-01

.145783E+00

.4834838+00

.128869E+00

.1058378+03

.604344E-03

.898757E-03

.363029E-05

.510929E-02

0.
0.
0.
0.

.28¿-716É+02

.132182E+01

.231828E+01

0.

.2t6412E+0t

10.óó
1.13

2.75
0.00
2.r2

0.f5
0.48
0.99
0.38

0.30

0.76
1.15
0.79

14.67

0.04
0.03
0.03

0.1î

0.00
0.00
0.00
0.00

7.63

2.7t

3.E7

0.00

t.73

¡\'
ur\¡



labtc D-18.--Paclflc herrlng (Cont.r. Sectlon c, pog.rtatlon rr¡ùer egtl¡nates by strattlll.

ÍEAt¡
¡tEtGfiT
XG POPULAIIOII

vARtAICE
POPULAIIOII

EFFECTIVE
DEGREES

FREEDOI

Pf¡PULATIOOI
951 COTFIDEXCE tlilllS

sïR^Tu| L(IJER

t0
20

3f
12

SUBTOTAL

41
42
43

51.lBIOIAL

50

ó1
62

suEToï^t

70

8t
82

su8ToTAt

90

100
110
120
130

910

920

930

940

TOTAL

92,976,1ú
4,&2,792

26,011 ,299
0

26,O11 ,299

801,018
1,15ó,590
2,097,015
4,044,620

I ,145,792

6,724,O1'
736,995

7,461,010

10ó,809,336

129,497
61,922

191,420

12t,456

0
0
0
0

107,124,212

126,281 ,Egl)

233,406,111

0

233,406, t I I

.211916278E+16
,135728204Ê,+14

.óó14221298+15
0.

.6614221298+15

.115947&9Ê+12

.326335595É+12

.1035792278+13

.147807551E+13

.7071144188+12

.113237422É+14

.1998095468+12

. I 15235518E+14

.5ó11307¡5E+16

.755715303E+10

.383439185E+10

. t 13915449E+t I

.ó837t394tE+10

0.
0.
0.
0.

.561332607E+1ó

-28381&78+16

.8¿,51492558+16

0.

.E45149255E+16

0
0

0
0
0

I 13,918
0
0

1,592,460

0

0

20,301 ,2m

48,094,185

0

48,094,18¡¡

17r,U|,026
12,165,787

77.387,547
0

Tl,387,547

1,499,117
2,323,O98
4,210,016
ó,506,790

2,979,048

13,461 ,2t5
1,9æ,234

14,250,281

262,647,121

323,182
195,675
414,808

125,7)1

0
0
0
0

262,962,250

?5,2,262,528

418,718,039

0

41E,7tE,039

0.291
0.082

0.233
0.000
0.233

0.229
0.28?
0.215
0.237

0.334

0.168
0.233
0.175

0.071

0.135
o.295
0.18ó

0.105

0.000
0.000
0.000
0.000

0.071

0.263

0.t75

0.000

0.175

57.00
50.00

67.00
0.00

67.00

43.00
30.00
20.00
37.9

25.00

58.00
5.00

59.85

21.00

10.00
15.00
18.97

ó.00

0.00
0.00
0.00
0.00

21.00

91.96

11-98

0.00

u.98

N
ul
u)0

0
671 ,738

0

0
0
0

0

0
0
0
0



Iabte D-19. --Giânt grenadlcr. Sectlorì r, GPUE êstinates by eubarea.

HAUTS HAULS IIAULS
TOTAL TJ¡TN UIIII ¡ITTII

STR^Tttl llAUtS C TCH l¡ul,ls. t-F

lrEAlt
cruE

KGllrA

vARt^flcE
ilEAt CruE

xG/lt^

lIEÂT
CPUE

llo/H^

VARTAI¡CE
TIEATI CPUE

xo/HA

0.00
0.00

0.00
0.00
0.00

31
t2

SUBlOTAL

41
42
43

suBtoïAt

50

61
62

SUBTOTAT

m

81
82

SUBTOTAL

90

t00
110
120
t30

580
31 0

680
70

750
440
3t0
21 0
960
260
590
ó0

650
220

10
20

37 I
27 11
16 16
99

540
351 0

405 0

0.
0.

0.
0.
0.

0.
0.
0.

0.

0.
0.
0.

0.

0.00
0.00
0.00

1î 0 0 0
14000
25000
7000

00
00
00
00
00
00
00
00
00
00
00
00
00
00

0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

N
or
F

910

920

930

940

Ì0T^t

89 37

494 37

t1
It tl
16 15
99
00
00
00

l7 36

t7 36

0.07
12.53
12.3ó
ó9.10

16.77

0.57

0.00 0.

0.00 0.

0.00 0.

0.00

0.00
0.00
0.00

0.00

0.02
2.2t

12.O2
12.98

0.00

0.00

0.00

5.ß

0.t7

.4738328-02
-279724E+02
.688574E+01
.ó2l5t0E+03

.17548¿,8+02

.2007!6E-0t

.345308E-03

.,9639s+01

.2139928+02

.957f30E+01

0.

0.

0.

. t235958+01

.1413r%:02



labtc D-19.--Glant grenadicr (Cont.). Sectlon c, poprtatlon rï¡ùer êstlmetæ by strttu.

sTR^lrJil

I'tEAt{

¡¿EtGilr
KG POPUTATIOII

VARTAIICE

POrut^TIOil

ETFECTIVE
DEGREES

FREEDOI

PæULATTOII
95i CilFTDEXCE rlrtls

LOJER UPPER

10
20

31
32

SUBÏOTAL

41
42
43

SUBTOTAL

50

61
62

SUBÏOTAT

70

81
-82

SUBTOTAL

90

100
110
t20
t30

910

920

930

940

IOTAT

0.000
0.000

0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.000

t.704
,.624
1.028
5.t25

0.000

0.000

0.000

3.26

3.26

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

36.00
26.00
15.00
8.00

0.00

0.00

0.00

23.&

23.&

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
,4,531

951,562
1,934,5O7

0

0

0

ó,001,253

6,001,253

0
0

0
0
0

0
0
0
0

0

0
0
0

0

o
0
0

0

43,98
2,462,27E
9,611 ,022
6.658,667

0

0

0

15,m0,244

15,m0,244

00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.
00.

14,466 .209260ftßE+09
1,258,4O4 .342858953E+12
5,281,292 .412814250E+13
4,296,587 .1049229728+13

00.
00.
00.

10,810,749 .5520440438+13

t0,E50,749 .552044045E+13

N
or
l.)



labtc D-19.--Glant grenadier (Cont.). Sectlon d, poputatlm nulÈer GstlÍrates Ð sex and centlreter lntcrvat for
the over¡tl survey rea.

tEllcÎfl
o,tl{) llALEs FEIIATES UXSEXED

ct itt t^TtvE
IOTAL PROPORTIOil PROPOf,TIOT

0
0
0
0

510
520
530
5ó0

0
18,201

0
0

34,161
4,703

68,322
34,161

34,'t61 0.0031 0.9884
22,904 0.0021 0.990ó
æ,322 0.0063 0.9969
34,161 0.0031 1.0000

loT^L 578,891 2,880,13ó 7,t91,722 10,850,749

Ì\,
or
Ul



labLe D-?0.--Cory¡haenoides epp. (Cont.). Sectlon b, blcnraee cstlmates by str.trm.

VARIAI¡CE EFF. DEG.
c?DArilr rrfrrcc r1 ¡lfìl^ss FRFED(il

B¡(}TASS-g5U COI¡F¡DEllCE t¡l,ltTs
TfIIJER UPPER

3t
32

SUBTOTAI

41
42
43

SUBTOTAL

50

61
62

suBToÍAt

70

81
82

SUBTOÏAL

90

100

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

s4
7,07f
5.725

25,227

o

0

0

38,083

38,083

t0
20

0.
0.

0.
0.
0.

0.
0.
0.
0.

0.00
0.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00

0.00

3ó.00
2ó.00
15.00
8.00

0.00

0.00

0.00

10.55

10.55

937
3,224
6,215

0

16,661 ,142
12,ú9.475
9,275,19çt

t63
13,217
8,226

44,240

0

0

0

57,556

57,556

40,t92,t36
43,9(l4,104
47,53E,380

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0

oilF¡DEltcE tllt¡Ts

80.000 PERcEllr
90.000 PERcErl
95.000 PERCEIIï

0.

0.
0.
0.

0.

0.
0.
0.

0.

.287091 138E+04

.8918236928+07

.rr774g52Ae+O7

.679770652Ê+08

0.

0.

0.

.742755743E+08

.7827557&tE+08

TOTAI BT(IIASS TT
LOJER

26,O24
22,191
1E,ó10

À,
or\¡

110
î20
130

910

920

930

940

TOTAT

0

0

18,610

t8,610

TOTAL FOPULAÎIOX
[O'ER UPPERUPPER

50,142
5t,973
,7.556



Table D-20.--Coryphaenoldes spp. (Cont.). Section d, poprtatlon nrrrùer estftmtæ by sex and centlmeter lntervet for
the overatl survey rea.

TEXGTII
(ilr{) IIALES FE}IAtES UXSEXED ï0T^t PROPORTIOTI

cuüt t^TIvE
PRæffiÎ¡OII

30
50
ó0
70
80
90

100
110
120
130
140
150
1ó0

0
0
0

41 ,720
417,¿04

1,043,01 I
1,293,33t

500,645
83,441

0
0
0
0

3,179,355

0
0
0
0
0

4l ,720
375,4ú
6f ,527
ó25,806
625,806
83,441

0
0

2,419,795

100,33ó
334,454
500,475

1 ,214,087
2,0ó8,890
t,o72,97O
,,983,289
5, I 13,408
1,670,827

835,518
325,349
I 13,808
6,931

21 ,300,341

100,136
,34,454
500,475

1,255,909
2.496,094
4,157,701
7,552,106
ó,281,580
2,390,074
1,461 ,325

408,790
I 15,808
66,931

27,099,483

0.0035
0.01 18
0.017ó
0.0443
0.0876
0.1465
o-2661
0.2214
0.0839
0.0515
0.0144
0.0040
0.0024

0.0035
0.0153
0.0330
0.07r¿
0.1ó4E
0.3r13
0.s775
0.7988
0.8827
0.934?
0.9486
o.9526
0.9550 N

ol
ro

TOTAL



Tabtc D-21.--lotat ehrlnpe (cont.). Sectlm b, blonase catinstêo by strttun.

cr¡¡flfl BrfrrÂss rr Bl(ItAss FREEDOI
VARIAIICE EII. DEG. BtdrÂss-95x Cor¡F¡DEllCE ulllrs

tOt¿ER UPPER

t0
20

31
t2

su810ïAL

4t
42
43

SUBIOTAT

50

61
62

SUBTOTAT

70

81
82

suBTot^t

90

100
t10
t20
t30

910

920

930

940

IOTAL

85
1,020

83
0

8:t

573
107
98

1,078

1,010

4,375
142

4,517

1,187

3ó5
93

457

107

1.t22
479

12
65

1,751

7,793

8,971

1,8?9

11,423

57.00
30.00

67.00
0.00

67.00

43.00
30.00
20.00
73.60

25.00

58.00
5.00

59.1 1

21.00

10.00
13.00
11.31

6.00

3ó.00
26.00
15.00
8.00

24.94

123.48

124.37

59.E9

150.44

55
0

4'
0

45

0
0

t8
0

154

2.132
0

2,2&

187

76
21

1ó3

0

7n
121

I
0

714

4,48O

,,632

1,2ß

7.9O'

116
t,062

121
0

121

1,496
1,192

179
2,272

1,ú7

6,617
431

6,769

2,187

654
1&
752

269

1,8ó5
838

?3
147

2,798

î t, l05

12,309

2,522

14,940

-250522427T;+Ot
.999943805E+0ó

.3ó5089837E+03
0.

.t65gg9g3fE+03

.2091469978+06

.1476161138+06

.148369212É+04

.15824ó832E+0ó

.1n789423Ê+06

.125442299e+O7

.rrrr5472lÊ+o5

.126707ú6E+07

.?511941418+06

.168207229Ê+05

. tOrt97g53e+04

.1791369348+05

.43E492039E+04

.rtrt4751ge+O5

.304235082E+05
-258¿.582378+02
.125973t798+04

.25t4927558+06

.2798674138+07

.2841019898+07

.1033238508+06

.r155499/JE+07

N\¡
ts

corFtDEIcE t¡il¡TS

80.000 PERCEIT
90.000 PERcEllr
95.000 PERCETT

IOT^I BICIASS ilT
tdJER UPPER

TOT^L POPUT^TIOI
TCIER UPPER

0
0
0

9,1t3
E,47f
7,9Ot

13,712
t4,368
14,940

0
0
0



Tabtc D-22..--Squlds. Sectlon !, CPUE cstlmatee by eubarea.

IIAULS IIAULS HAULS }IEAI{
TOTAT IIITN UITII 9ITII CPUE

SÎRATIJTI HAULS CATCH TIIIS. !.F KG/HA

VARTAXCE

}IEAil CruE
KG/ll^

ltEAlt
CPUE

t¡o/HA

VARIAIICE
IIEAX CPUE

ro/lr^

10
20

31
32

SUBTOTAI

41
42
43

SUBTOTAT

50

61
62

SUBTOTAT

70

81
82

suEToTAt

90

100
110
120
t30

910

920

930

940

lOTAL

58
31

68
7

75

44
31
21
96

26

59
6

ó5

22

1t
14
z5

7

37
27
16
9

54

351

3ót

E9

494

t
0

0
0
0

0
1

0
I

0

3
0
3

0

0
0
0

0

35
23
16
9

0

5

5

8:¡

88

0
0

0
0
0

0
t
0
t

0

3
0
3

0

0
0
0

0

30
21
tó
9

0

I
I

76

80

0.00 .10412'lE-05
0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.
0.00 .857510E-07
0.00 0.
0.00 .4252528-08

0.00 0.

0.00 .ó86706E-06
0.00 0.
0.00 .59ó512E-0ó

0.00 0.

0.00 0.
0.00 0.
0.00 0.

0.00 0.

1.85 .t46513E+00
1.69 .221303E+00
0.74 .5590398-0t
0.6t .12065E-01

0.00 0.

0.00 .5447TA8-0f

0.00 .39953óE-07

1.39 .385242E-01

0.05 .4409t0E-04

0.00
0.00

0.00
0.00
0.00

0.00
0.01
0.00
0.00

0.00

0.03
0.00
0.03

0.00

0.00
0.00
0.00

0.00

0.00
0.00
2.25
2.45

0.00

0.0t

0.00

0.85

0.03

0.
0.

0.
0.
0.

0.
.41678/,8-04

0.
.206ó89E-05

0.

.53376óE-03
0.

.289928E-03

0.

0.
0.
0.

0.

0.
0.

.r7¡151s+00

.1398ó28+00

0.

.121962Ê-0É-

.893725E-05

.l97?l9E-01

.æ?5658-W

N\¡
(¡,



Tablc D-22.--Sçrlds (cont.). Sectlon c, poprtctlon nurùer cstlmates by strattal.

slRATtfi

xEAil
UEIGIIÏ
KG POPUIATIOII

YÂRIAXCE
POPULAÌtolt

EFFECTIVE
DEGREES
FREEDCI{

POPULATIOTI

951 COilFIDEI|CE uil¡TS
TOJEN UPPER

l0
zo

31
32

suBloïAI

41
42
43

SUBTOÌAT

50

61
62

SUBTOTAL

70

81
82

su8TofAL

90

100
110
120
130

910

920

930

940

foT^t

0
0

0
0
0

0
15,501

0
15,501

0

245,023
0

245.023

0

0
0
0

0

5,254,728
4,&4,t67

989,ó10
809,928

0

260,524

260,r24

11,698,633

t 1,959,158

0.
0.

0.
0.
0.

0.
.240289?928+ù9

0.
.240289292Ê+@

0. I
.259254677e+11

0.
.259254677e+11

0.

0.
0.
0.

0.

0.
0.

.72756Í,2108+11

.15532004óE+1 I

0.

.2616575708+11

.2616175708+11

.88088ó25óE+11

.1 14254383E+12

0
0

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
0

414,806
524,394

0

0

0

11,079,514

1l ,271 ,W

0
0

0
0
0

0
47,1r5

0
47,155

0

567,189
0

567,389

0

0
0
0

0

0
0

1,564,414
1,095,463

0

58l.,211

5&,211

12.317,753

12,&7,255

0.000
0.000

0.000
0.000
0.000

0.000
0.045
0.000
0.045

0.000

0.045
0.000
0.045

0.000

0.000
0.000
0.000

0.000

0,274
0.205
o.327
o.259

0.000

0.076

0.076

0.250

o.247

0.00
0.00

0.00
0.00
0.00

0.00
30.00
0.00

30.00

0.00

58.00
0.00

58.00

0.00

0.00
0.00
0.00

0.00

0.00
0.00

15.00
8.00

0.00

59.07

59.07

20.t0

33.f4

N\¡
ur



TabLc D-23.--octopl (Cont.t. Section b, blannss cstlmates by strttlm-

VARIA}¡CE EFF. DEG.
CfDIlIil NTfflÂSS IÌ BI(IIASS FREED(II T()IJER

Bt(I{/tss-951 coxF¡DE}¡cE Lllllrs
UPPER

It
32

SUBTOTAT

41
42
43

SUBÏOTAT

50

61
62

SUBTOTAL

70

81
82

SUBTOIAL

90

100
110
120
130

0
0

0
0

275
0

275

0
0
0
0

0

7
0
7

0

0
0
0

0

I
0
0
0

0

0
0

10
20

0.
0.

.2046234038+07
0.

.2046234038+07

0.
0.

.353950284E+03

.353950284E+03

.417275564Ê.+07

.1305990228+07
0.

.'ro59g22e+07

0.

.5673531718+04

.3ó82510ó2E+03

.6041782778+04

.653396789E+05

.1016261758+02

.5079832048+03

.?'t81210ó0E+01
0.

.æ9517956Ê+04

.752533385E+07

.753222903Ê+07

.12592705?E+03

.7532754958+Ol

10T^t B¡ot^ss lllc$tF¡DErcE t¡illTs

EO.OOO PERCEIIT
90.000 PERCEI|T
95.000 PERCEIT

TOÎAT PIOR'LAT¡OTI
IOT¡ER UPPER

3,133
0

3.135

0
0

19
t9

2,544

2,295
0

2,295

0

88
19

107

29

7
38

5
0

136

7,990

8,126

50

8,176

0.00
0.00

ó7.00
0.00

67.00

0.00
0.00

20.00
20.00

25.00

58.00
0.00

58.00

0.00

10.00
13.00
11.30

ó.00

36.00
2ó.00
15.00
0.00

14.19

71.83

71.96

27.85

71-97

2,,14

2,&8

3

2.697

2,ù61 ,t73
1,725,O44
1,427,676

5,990
0

5,990

0
0

58
58

6,752

4,583
0

4,583

0

256
61

274

101

t3
85
10
0

314

13,46'

13,604

97

1t,654

1,363,023
4,699,352
4,996,72O

N\¡{

910

920

930

940

ÌolAt

t09En

4,622
1,597
2,697

UPPER

ll ,729
12,755
13,654



Iabtc D-24 --saffron cod. sectlon a, CPUE cstlrntes by ståarca.

HAULS IIAULS IIAULS IIEA}¡
TOTAT IJTIH UITH ¡J¡ÏH CPUE

slRATul ÍAUIS CAICH ttfiS. t-f xG/H^

VAR¡AXCE
IIEAT CruE

KG/HA

XEAX
CPTJE

xo/HA

VARIAI¡CE
]{EAII CPUE

ilo/lt^

t0
20

31
32

SUBTOIAL

41
42
4t

suBTolAI

50

61
62

SUBTOTAT

70

EI
82

SUBTOlAI

90

t00
110
120
130

910

920

930

940

T0Ì^[

58
31

68
7

75

44
31
21
96

26

59
6

65

22

t1
14
25

7

37
27
1ó
I

54

351

405

89

494

7
23

0
0
0

0
0
0
0

0

0
0
0

12

0
0
0

0

0
0
0
0

12

50

42

0

42

7
23

0
0
0

0
0
0
0

0

0
0
0

12

0
0
0

0

0
0
0
0

12

l0

12

0

42

2
5

0
0
0

0
0
0
0

0

0
0
0

E.

0
0
0

0

0
0
0
0

8

7

15

0

I5

0.21 .34425tE-01
0.52 .1528738-01

0.00 0.
0.00 0.
0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

0.00 0.
I0.00 0.

0.00 0.
0.00 0.

42.76 .14ó200E+04

0.00 0.
0.00 0.
0.00 0.

0.00 0.

0.00 0.
0.00 0.
0.00 0.
0.00 0.

22.18 .39329$¡+03

0.08 .1@20óE-02

5.22 .2127048+02

0.00 0.

5.04 .1985ó0E+02

ó.98
6.72

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

381.05

0.00
0.00
0.00

0.09

0.00
0.00
0.00
0.00

197.64

l.7f
17.32

0.00

45.72

.408625E+02

.3469468+01

0.
0.
0.

0.
0.
0.
0.

0.

0.
0.
0.

.938047E+05

0.
0.
0.

0.

0.
0.
0.
0.

.252148E+05

. I 1812tE+01

. t3ó5408+04

0.

.127,ß1Ê+ú

N\¡
ro



labtc D-24.--saffron cod (Cont.). sectlon c' poF¡lttlon nrdcr cstlmates by stl'ttlm.

¡TETGIIT

XG PæULATIOII
VARTAXCE

POPULAT¡OII
DEGREES

FREEDOII

95¡ ooIFIDEXCE LttIIS
slR lul

10
20

31
32

SUBTOTAT

41
42
43

SUBIOTÂt

50

61
62

suBT0ï^t

70

81
82

SUBTOTAL

90

t00
110
120
130

910

920

9:t0

940

lol^t

0.031
o.oT7

0.000
0.000
0.000

0.000
0.000
0.000
0.000

0.000

0.000
0.000
0.000

0.1 12

0.000
0.000
0.000

0.000

0.000
0.000
0.000
0.000

0.1 12

0.04ó

0.f10

0.000

0.1t0

54,t4.t,157
27,589,172

0
0
0

0
0
0
0

0

0
0
0

2,775,O82,173

0
0
0

0

0
0
0
0

2,775.,982,773

El,932,328

2,957,011,501

0

2,E57,014,50t

.247795t048+16

.58398ó580E+14

0.
0.
0.

0.
0.
0.
0.

0.

0.
0.
0.

.497516930E+19

0.
0.
0.

0.

0.
0.
0.
0.

.4n516930Ê+19

.2516255m8+16

.49rz055æ+19

0.

.1977705598+19

0
71 ,g8l.,4o9

154,056, I t3
43.193,935

0
0
0

0
0
0
0

0

0
0
0

7,414,540,181

0
0
0

0

0
0
0
0

7,414,540,361

182,654,832

7,497,655,117

0

7,197,655,117

57.00
30.00

0.00
0.00
0.00

0.00
0.00
0.00
0.00

0.00

0.00
0.00
0.00

21.00

0.00
0.00
0.00

0.00

0.00
0.00
0.00
0.00

21.00

59.6

21.02

0.00

21.02

0
0
0

0
0
0
0

0

0
0
0

0

0
0
0

0

0
0
0
0

0

0

0

0

0
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APPENDTX E

Àge-Length Keys for Principal Species of Fish

Appendix E presents age-length keys for principal species of
fish by sex and sexes combined. Lengths are expressed in
nillineters. Asterisks indicate açfes affect,ed by the linear
interpolation used to assign age distribution to length classes
(in the age-length key) not, represented by collection age data.
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collected during the 1991 bottom trawl survey...........306



Tabtc E.-1.--(cont.).

tlatc Key vårteyc Potl,ock

[EX
GTH

AVG STD. fREE. AGE (IX YEARS'
AGE oEV.UEITCY 0 I 2 I 9 '.to 11 12 t3 11 lt 16 l7 18 19 20 21 22 23 21 25 26+

350 3.00 0.00

* 3ó0 t.67 0.93

370 4.50 0.58
380 4.50 0.71
390 5.00 1.73
400 5.67 1.03
4f 0 6.33 0.58
420 ó.17 0.98
430 ó.18 0.98
410 ó.60 0.97
450 6.13 0.99
460 7.33 1.12
470 7.60 1.24
480 7.50 1.03
490 8.38 1.33
500 8.62 1.71
510 E.57 t.ó0
520 9.87 1.Tf
530 9.08 1.1?,
540 10.00 t.81
550 10.38 1.39
5ó0 10.11 ?.03
570 10.13 1.3ó
580 10.60 1.90
590 11.55 1.04
ó00 11.00 1.65
610 11.13 0.99
620 12.56 1.33
ó30 12.00 2.62
640 fi.88 0.99

400
200
300
ó00
300
ó00
lt 0 0
1000
800
900
t500
1600
f300
t300
1400
1500
1300
1200
1300
900
E00
1000
tl 00
1200
600
900
E00
800

2000
1000
00t0
4020
0210
2110
3431
21ó1
3t40
0241
02f3
0355
0051
0050
0141
0020
0012
0002
0000
0010
0001
0010
0000
0000
0000
0000
0000
0000

000
000
000
000
000
000
000
000
000
200
120
300
511
610
422
553
712
5t1
443
402
213
205
01ó
306
024
003
122
004

0.0

000
000
000
000
000
000
000
000
000
000
000
000
000
010
000
020
000
120
020
020
100
10t
t30
200
110
050
001
t30

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
10000
00000
10000
11000
00000

50
0.0

4.5

050
0.0 1.0

2.5

002
001
002
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

00
0.0

0.0

00
0.0

0.0

0

0.00.00.00.00.00.00.00.00.0
0.00.00.00.00.00-00.01.00.0

0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000N
0000000G¡
oooo00gul
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000
0000000



Tabl,e E. -1.--(cont. ).

Femalc Key tlalteyc Pottock

tEx 
^vG 

sTD. FREC- 
^GE 

(lX YE^RS)
GTH AGE DEV.UEXCY O 1 2 

' 
1 6 7 8 9 t0 11 12 15 14 15 1ó 17 lE 19 20 21 22 2t 24 2526+

l\'
@\¡

040000000000000000000000000
011000000000000000000000000
o21 o o o 0o o 0 o o 0 0 0 0 0 00 0 0 0 00 0 0 0

otooooooooo0000000000000000
ooloo0ooooo0o00000000000000
004000000000000000000000000
o0ó000000000000000000000000
004000000000000000000000000
005100000000000000000000000
o o 4 10 oo00o 000000 0000 000 0000
ooó000000000000000000000000
o o 4 0 o o o o o 0 o o 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0

005100000000000000000000000
005000000000000000000000000
002000000000000000000000000
000100000000000000000000000
000100000000000000000000000

4
2
3
I
I
4
6
4
4
5
6
4
6
3
z
t
I

1.5

130 1.00 0.00
140 1.50 0.71
150 1.33 0.58
160 1.00 0.00
170 2.00 0.00
210 2.00 0.00
220 2.00 0.00
230 2.00 0.00
240 2.25 0.50
250 2.20 0.45
260 2.00 0.00
270 2.OO 0.00
280 2.17 0.41
290 2.00 0.00
300 2.00 0.00
310 3.00 0.00
320 3.00 0.00

. 330 3.33 0.82

340 3.50 0.71
350 3.ó7 0.58
3ó0 6.00 0.00

r 370 5.50 0.00

380 5.00 0.00
390 5.00 0.00
400 5.00 0.00
410 5.33 0.58
420 5.50 1.22

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.00.00.00.00.50.00.0
0.00.00.00.00.01.00.0

0.00.00.50.00.00.0
0.00.00.00.50.00.01.0

2 o0ol I 0000000000000000000000
3 o o o 12 o o 0 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I 00ooo0t 00000000000000000000

1000001000000000000000000000
I 00000 I 000000000000000000000
3000005000000000000000000000
3 o o0o0 2100000 0 0000000 0000000
6000005001000000000000000000

0.0 0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0



N
@
u)

2 0200 o 0 o o o ooo o oo o 0 0 0 0 000 0 00 0

2 0 2 0 o o o o o o o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

õoiooooooooooooooooooooooooo
7 07 0ooo0o oooooo0 0 0000000 0000
lt 013 o 0 0 o o 0 o o o 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0

to o 9 I o O O O '0 o O o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0

110101000000000000000000.000000
7 0 7 o o o o o 0 o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ó 05 I OOOOOOOOO000000000000000
t 0 I 0000000000000000000000000
3 o 210 oooo oooo000 0 0 0000000000
4 01 lo 0o0o ooo0000 0 0 000000000 0

9009000000000000000000000000
9008t00000000000000000000000
9009000000000000000000000000
1o o o 12 o O O 0 o o o 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0

ii 0 o to I 0 o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13 0 013 o 0 o 0 o o o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0

12 o O g2l o o 0 o 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0

12 o O ll I o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

õoogoooooooooooooooooooooooo
5005000000000000000000000000
2 0 o I t o o 0 o o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0l1o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3 0o I I I 0000000000000000000000
4 0 o 0 3l o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

8 ooo 620 000000000 0 00000000000
t 0o0ooo I 00000000000000000000
4 00 0 02200 o o o 000 0 0 0 0 0 0 00 0 0 00 0

3 o o o0 I 200 o 000000 0 0 00 00000000
4 oo oo 2 I 0 t 0000000 0 0 00 00000000
9 o 0 o o o 7 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ó 0 0 o 0 o 2t 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tabtc E.-1.--(cont-).

Sexes Conùlned Key llettcyc Pottock

tËX AVG STD. FREE. AGE (III YEARS)

cTH AGE DEV.uEr¡cy 0 I 2 3 4 5 6 7 I 9 lO tt 12 11 14 15 16 17 18 19 20 21 22 23 24 2526+

90 1.00 0.00
t00 1.00 0.00
110 1.00 0.00
120 1.00 0.00
130 t.00 0.00
140 t.t0 0.32
150 t.o9 0.30
f60 1.00 0.00
170 1.17 0.41
180 1.00 0.00
190 1.33 0.58
200 1.75 0.50
210 2.00 0.00
220 2-11 0.33
230 2.00 0.00
240 2.20 0.42
250 2.09 0.30
260 2.00 0.00
270 2.33 0.65
280 2.08 0.29
290 2.00 0.00
300 2.00 0.00
310 2.50 0.71
320 2.50 0.71
330 3.00 1.00
340 3.25 0.50
350 3.25 0.46
3ó0 ó.00 0.00
370 4.50 0.58
380 4.67 0.58
390 5.00 1.41
400 5.44 0.8E
410 5.8r 0.75



labtc E.-1.--(coñt.).

Sexes Conùlned Key lJatlcyc Potlock

lEX AVG SID. FREE. AGE (TX YEARS)
GTH AGE OEV.UEICY O t 2 t I t 6 7 8 9 10 11 12 t3 14 t5 16 17 lE 19 ?0 21 22 23 24 252&j

750 13.00 0.00 I
760 t5.00 0.00 I
770 ll.OO 0.00 f
840 t3.00 0.00 t

ToT^L 7.45 4.13
767.O

0.0 101.0 il.o 33.0 39.0
óE.0 19.0 43.0 103.0 '112.0

33.0 17.0 10.0
94.0 ó0.5 8.0

000000000000010000000000000
000000000000000100000000000
000000000000001000000000000
0000000000000t0000000000000

0.00.01.03.02.O
0.02.00.07-S 0.0 0.0

t\,
ro
ts



labtc E.-2.--(coñt.).

llatc Key Paclfic cod

TEX AVG STD. FREE. AGE (III YEARS'
cfH AGE DEv.UEtlcy o I 2 3 4 5 6 7 E 9 lO 11 12 13 14 15 16 1f lE 19 20 21 22 2t 24 2526+

t\'
ro
l¡,

000040000000000000000000000
000031000000000000000000000
000030000000000000000000000
000051000000000000000000000
000011000000000000000000000
0 oo 0 4 100 00000 00 0 000 0000000 0

0 o 0o 250 o 0 o 0 o 0 0 0 0 0 0 0 0 00 0 0 00 0

000033000000000000000000000
000005100000000000000000000
000005100000000000000000000
000001000000000000000000000
0 0 0 o o 4 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .0 0 0 0 0

000005000000000000000000000
000002000000000000000000000
0 ooo03 40 00000 00 0 0000000000 0

000000100000000000000000000
000000500000000000000000000

o 0 o o o 2 4 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
000000100000000000000000000
000000310000000000000000000
000000100000000000000000000
000000100000000000000000000
000000110000000000000000000
o 0 0 0 0 o 040 00 0 0 0 0 0 0 0 0 0 00 00 00 0

000000110000000000000000000
000000010000000000000000000
0 0 0 o0 0 020 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0
000000030000000000000000000
0 0 0 0 0 0 0 I 2000 0 0 0 0 0 0 0 0 000 00 0 0

480 4.00 0.00 4
490 4.25 0.50 4
500 4.00 0.00 3
510 4.25 0.50 4
520 4.50 0.71 2
530 1.20 0.4' 5
540 4.71 0.49 7
550 4.50 0.55 6
560 5-17 0.41 6
570 5.17 0.41 6
580 5.00 0.00 I
590 5.00 0.00 4
600 5.00 0.00 5
ó10 5.00 0.00 2
620 5.r7 0.53 7
ó30 ó.00 0.00 3
&o 6.00 0.00 3

r ó50 ,.78 0.47
4.5

óó0 5.67 0.52 6
670 ó.00 0.00 3
ó80 6.25 0.50 4
ó90 ó.00 0.00 I
700 6.00 0.00 I
710 6.50 0.71 2
720 7.00 0.00 4
730 6.50 0.71 2
740 7.00 0.00 I
750 7.00 0.00 2
760 7.00 0.00 3
770 7.67 0.58 3

0.00.00.00.00.00.00.00.00.00.01.00.00.0
0.00.00.00.00.00.03.50.00.00.0 0.0 0.0 0.0 0.0
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0tooo0oo00o0oooo00000000000
03oooooo0o0oooo000000000000
o4o0o00ooooooo0o00000000000
o3ooooo0ooooooo000000000000
o + 0 o o o 0 0 o 0 o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0

o 40 o o o 00 000 0 0 o o o o0 0 0 0 0 0 0 0 0 0

o 4 o o o 0 o o o o'o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0

ool000oo0ooo0ooo00000000000o 2 4 o o o o o o o o 0 o o o o 0 0 0 0 0 0 0 0 0 0 0

o 2 0 o o 0 o o o o 0 o 0 o o o o -0 0 0 0 0 0 0 0 0 0

o t z o o o o o o o o o o o o o o o o o o o o o o o o

o 1 200 o o o 0 o0 o o o0 o 0 0 0 0 00 00 00 0

óiioooooooooooooooooooooooo
016100000000000000000000000
ot310oooo0o0oooo00000000000
0o 6 10OO0oo0 ooo 0 0 000 000000 00
o olo 2 0 0 0 o o 0 0 o o o o 0 0 0 0 0 0 0 0 0 0 0 0

o o 63 o O O O 0 0 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 6 6 o 0 o 0 o o o o 0 0 0 0 0.0 0 0 0 0 0 0 0 0 0

o o 4 6 o O 0 o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0

00, 40 o oo o o o o 0 0 0 0 00 0 0 00 00 0 0 0

005500000000000000000000000001500000000000000000000000
001500000000000000000000000001E00000000000000000000000
o o 110 o o 0 o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0o o I o o 0o o0 o o 0.0 o 0 0 0 0 0 00 0 0 0 0 0

000910000000000000000000000
000510000000000000000000000
o o o3 2000 o o0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ooo 1 200oo0o 0000 0 00 0 00000000
0 o o t o o o ,o 0 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

oo0oó0000000000000000000000

Tabtc E.-2.--(cont.).

Femalc Key Paclflc cod

LEI¡ AVG STD. FREO- AGE (¡X YEARS)

cTH 
^cE 

DEv.uEltcy o I Z 3 4 5 6 7 I g tO fl 12 t3 14 15 16 17 18 t9 20 21 22 B 24 2526+

130 1.00 0.00 I
140 1.00 0.00 3
150 1.00 0.00 4
160 1.00 0.00 3
170 1.00 0.00 4
180 1.00 0.00 1
190 1.00 0.00 4
200 2.00 .0.00 t
210 1.67 0.t2 6
220 1.00 0.00 2
230 1.40 0.55 5
240 1.67 0.58 3
250 1.75 0.50 4
260 2.00 0.53 E
270 2.00 0.71 

'280 2.14 0.38 7
290 2.17 0.39 12
300 2.t3 0.50 I
310 2.50 0.52 12
3ZO 2.60 0.52 l0
330 2.44 0.53 9
340 2.50 0.53 10
350 2.63 0.52 E
360 2.83 0.41 6
370 2.89 0.33 9
380 2.91 0.30 tl
390 3.00 0.00 E

400 3.10 0.32 l0
410 3.17 0.41 6
420 3.40 0.55 5
430 t.67 0.58 3
440 5.00 0.00 I
450 4.00 0.00 6



Tabtc E.-2.--(cont.).

Femlc Ícy Paclflc cod

TEX ÂVG SÎD. FREO. AGE (IX YEARS)
cTH 

^cE 
DEV.UETCY 0 I 2 3 4 5 6 7 E 9 10 11 12 13 14 t5 ló 17 16 19 20 21 22 2t 24 2526+

760 7.00 0.00
no 7.00 0.00
780 7.00 0.00

r 790 7.00 0.00

800 7.00 0.00
810 8.67 1.15
820 9.50 2.12
830 10.00 2.00
840 8.67 l.î5
850 10.00 1.41

* 8ó0 9.29 1.54

2 0000 000 200 0 0 000 0000000 000 0 0
2 0000 0 00 200 0 000 0 000 0 000 000 0 0
2 0000 0 00 200 0 0 00 0 00 00000000 0 0

1.5

I
3
2
3
3
2

000000010000000000000000000
0 00 0 0 00 0 20 I 0 0 0 0 00 0 0 00 0 0 0 0 0 0
000000001001000000000000000
0000000010t0t00000000000000
0 0000000 201 0 0000000000000 0 0
000000000101000000000000000

0.00.00.00.00.00.00.00.0
0.00.00.00.00.00.0t.50.00.00.0

0.0
0.00.00.0

0.00-00.00-0
0.00.00.00.00.0

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0
0.0 0.0

t\,
ro\¡0.00.0

0.0 0.0

0.0

0.0

0.0
0.0

0.0
0.0

0.0

0.0 0.0 .6&7 0.0 0.0
0.0 0.0 1.0 .6ó67 0.0

0.0 0.0 0.0
0.0 0.0 0.02.3333

r E70 8.75 1.22
2.67

880 8.33 0.58 I
890 8.00 0.00 I
900 10.ó7 1.53 I

* 9t0 t0.75 1.s1
2.0

920 1t.00 0.00 t
930 10.00 0.00 I
940 10.00 0.00 I

r 950 10.75 0.00
1.0

0.0 0.0 0.0 '1.333 0.0 0.0 0.0
0.0 0.0 0.0 0.0 1.0 .3333 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

000000002100000000000000000
000000001000000000000000000
000000000101100000000000000

0 0 0 0 0 00 0 0 0 0't 00 0 0 0 0 0 0 0 0 000 0 0
0000000000t0000000000000000
000000000010000000000000000

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.0 . 0.0 0.0 0.0
0.0 0.0 0.0 0.0

0.0 0.5 0.0
0.5 1.0 0.0 0.0

0.75 0.0 0.0
0.0 0.0 0.25 0.0

0.0
0.0



N
ro
ro

o1ooooooooooo0oo00000000000
o50oooooooooooo000000000000
o5o0ooo000oooooo00000000000
o ó o 0 o 0 o o o o o 0 o 0'o 0 0 0 0 0 0 0 0 0 0 0 0

070 o o 00 o 0 o o o ooo 00 0 000 000 0 0 0

0óoooo0ooo0oooo000000000000
090000000000000000000000000
045000000000000000000000000o¿ó000000000000000000000000
o53oooooooooooo000000000000
o 5 200 o o o 0 o0 o 0 oo 0 0 0 0 00 0 0 0 0 0 0

034000000000000000000000000
o t 7 0 o o o o o o 0 o o o 0 o 0 0 0 0 0 0 0 0 0 0 0

o I 11 I O O 0 o 0 o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0

o tto 10 0 o 0 o o o o o 0 0 o 0 0 0 0 0 0 0 0 0 0 0

o trl 2 0 o o o o o 0 o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0

ó rr5 4 o o o o o o o o o o o o o o o o o o o o o o o

o 013 ó o o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o 013 9 0 o o 0 o o o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o otolo o o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 11 7 0 o o o o o o 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 6 11 o O O O O O 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 5 11 o 0 o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 310 0 o o 0 o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 o tló o o o o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 tt9 I o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 o 016 o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o ot5 t o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o otl 2 0 o o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 07 200 o 0 o 0 0 0 0 0 0 0 0 0 00 0 000 0 0

000440000000000000000000000
o o o 2 200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-0
o o o l7 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Tabtc E.-2.--(coñt.).

Sexes Corùlned Key Paclflc cod

IEII AVG SID. FREO. AGE (¡X YEARS)

cTil AGE DEV.UExcy o t 2 t 4 , 6 7 E 9 t0 tt 12 13 14 t5 tó 17.18 19 20 21 22 A 24 2526+

t30 1.00 0.00 t
140 t.00 0.00 3
150 1.00 0.00 5

tó0 1,00 0.00 6
170 1.00 0.00 7
t80 t.00 0.00 6
t90 1.00 0.00 9
200 1.43 0.53 7
210 1.60 0.52 l0
2ZO 1.38 0.r2 I
230 1.29 0.49 7
240 1.57 0.53 7
250 1.88 0.35 8
260 2.00 0,41 13
270 2.00 0.43 12
280 2.O7 0.47 14
290 2.15 0.49 20
300 2.32 0.48 19
310 2.11 0.50 22
320 2.50 0.51 20
330 2.39 0.50 18
340 2.58 0.51 19
350 2.69 0.48 16
360 2.77 0.44 13
370 2.94 0.24 17
380 3.00 0.32 21
390 3.00 0.00 ló
400 3.06 0.25 16
410 3.t5 0.38 13
420 3.22 0.44 9
430 3.50 0.53 I
440 t.50 0.5E 4
450 3.68 0.55 I



Tabtc E.-2.--(cont.).

Sexes corùlned Key P¡clflc cod

IEII AVG STD. FREO. AGE (III YEARS)

cilt 
^GE 

DEv.UEIcy o I 2 t 4 5 6 7 I 9 t0 lf 12 t3 14 15 16 17 18 t9 20 21 22 2t 21 25?6+

o o 0 o o o o 20 o 0 o o0 0 0 000 0 0 0 0 0 0 0 0

o o o o o 0 o I 200000 0 000000 0 0000 0

000000003010000000000000000
000000004001000000000000000
000000003010100000000000000
o o o o 0 o o o 2 0 200 00 0 0 00 0 0 000 0 0 0

000000000101000000000000000

2
5
4
5
5
4
2

2.&7

5.3333

æ0 7.00 0.00
E00 7.67 0.58
E10 8.50 1.00
820 8.60 1.34
830 9.20 1.7)
840 9.00 1.15
850 t0.00 1.41

r 860 9.38 1.41

r 870 9.Od 1.20

0.0
0.0

0.0
0.0

0.0
0.0

0.00.00.0
0.00.00.0

0.00.00.0

0.00.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 .6ó67 .3333 0.0
0.0 0.0 1.0 .6667 0.0

0.0 1.333 .6667 0.0
0.0 0.0 1.0 .1333 0.0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 u,
0.0 0.0 0.0 0.0 0.0 0.0 Ê

ooo00o0 o 21 I 000 0 000000000000
000000001000000000000000000
000000000101100000000000000

I 0ooooo00000 t 000000000000000
I O0oooo0000l 0000000000000000
t 00000000001 0000000000000000

0.00.00.00.00.0t.00.50.00.00.00.0
0.00.00.00.00.00.00.50.00.00.00.00.00.0

880 8.75 0.96 4
890 8.00 0.00 I
900 10.67 1.53 3

r 910 10.75 1.54
2.O

920 11.00 0.00
930 t0.00 0.00
940 10.00 0.00

r 950 10.75 0.00

r 960 11.50 0.00

0.0

0.0

0.0
0.0

0.00.0

0.0
0.0

0.0
0.0

0.25
0.0

0.0
0.5

0.0
0.0

0.0
0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

t.0

1.0
0.0 0.0 0.0

0.5 0.0 0.0

0.0
0.0 0.0

0.0 0.0 0.0
0.0 0.0 0.0

0.0 0.0 0.0 0.0
0.0 0.0

0.0 0.0 0.0 0.75
0.0 0.0 0.0 0.0



Tabtc E.-3.--Âsc-tength keys for ycttorfln eotc frcr¡¡ rgc datr cottccted on thc contlñlnttt ¡hctf d¡rlng thc 199'l bottcm trâ¡.[ survcy.

tlatc Key Ycttorfln Sotc

LEI¡ AVG STD. FREE. AGE (I¡ YEARS'
cTH 

^cE 
DEV.uEIcv 0 I 2 3 L 6 7 E 9 lO ll 12 t3 14 15 ló 17 îE l9 20 21 22 A 24 2526+

to
fe,

o oo o 200 o oo o o 0 0 0 00 0 000 0 00 0 0 0

oo0o 21000000000000000 000000
0000 210000000000000000 000 0 0

o o o 0 220 o oo o 0 0 0 00 0 0 00 0 0 00 0 0 0

o0 o o 250 o oo 0 0 o 0 0 0 0 000 0 0 00 0 0 0

o 0 o 0 070 o o o o 0 0 o 0 0 00 0 0 0 0 00 0 0 0

o o 0 o o 4 0 2 o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0 0

000011504000000000000000000
0 o o o o 3 23 4 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 o0 o 0 2 227 0o O 0 0 0 0 00 00 0 0 000 0 0

o0oo o I I 360 4000000000000000 0

o o o o 0 o 0 ó12 I 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o o o o o o o 310 o 5 210 0 0 0 0 0 0 0 0 0 0 0 0 0

o o o 0 0 o o 112 o 6 210 0 0 0 0 0 0 0 0 0 0 0 0 0

o o 0 0 o o o 15115 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

000000008180300000000000000o o 0 o 0 o 0 0 5 214 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

o 0 o 0 o o o 0I014 010 0 0110 0 0 t t 0 0 0 0

o o 0 o o o o o I o 11 2 1 î I I 0 0 0 0 0 0 t 0 0 0 0

oooo 0oo ooo 5 621000 I I 00 0 I 000 0

o o o o0 0 o o o 0 2422 1 21 0 00 03 00 I 0 I
0ooooooo00 I f 40 I I 0300 t I t 0000
0ooooo oo0o0 I I 0 I 0 2100 1100 I t 0

oo0oo o oo00 210 I I 00 I 000 I 0000 I
o 000 o o o 0 00 0 0 0 0 I 0 0'l 003 I I 0 200
0000000000000000?00100100000000000000000000 I I 00 I 000 I 00
o 0 o o o o o o o o 0 0 0 0 0 0 0 0 0 01120 0 0 0

110 4.00 0.00 2
120 4.3t 0.58 I
130 4.33 0.58 3
140 4.50 0.58 4
t50 4.71 0.49 7
160 5.00 0.00 7
170 5.67 1.03 6
180 6.45 1.37 ll
190 6.67 1.23 12
200 7.08 t.t9 13
210 8.00 1.51 15

220 7.85 0.75 20
230 8.El 1.47 21

240 8.95 1.36 22
250 9.83 1.17 24
260 9.45 1.43 20
270 9.57 0.95 23
280 11.45 3.90 22
290 11.37 1.06 19
300 12.35 3.41 17
310 f5.21 5.27 19
320 15.14 3.92 14
330 lE.ó9 4.00 16
340 f5.38 6.02 8
350 20.22 3.î9 9
360 18.25 2.E7 4
370 19.25 3.59 4
380 21.25 0.9ó 4

l0TAr 10.65 4.E2 349 o 0 0 01127 1021ß 58823 t8 5 ó I 7 9 1t012 I 0 5



l¡,
o
UI

t oo0ol 0000000000000000000000
5000050000000000000000000000ã o oo 1 41 ooooooooooooooooooooo
4 oooolt 000000000000000000000
7 0 o o o 4 3 o 0 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

12 o OO O 453 o O O 0 0 0 0 0 0 0 0 0000000 0 0

12 o O O O O 11 I O O O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14 0o 00 o8 I 5 00 o o 00 o 0 0 0 00 0 000 0 0 0

20 o 0 o o 14 7 o I O 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0

22 0 o o o o 4 2 8 8 o O 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0

ie o 0 o o o 4 z a tt o I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 o O O O O 2 2 8tl 1 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

35 o 0 o o o 0 olltó I 5 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0

41 o O O 0 0 I 1 420 I 10 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

41 o O 0 o o o o 325 2 E 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

44 o O O O 0 o 0 210 325 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

lt o 0 o o o o o I 16 121 I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0

44 0 o o o o o o I 12 t24 3 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0

41'O 0 0 o o o o o 4 0 2a I I 0 0 0 I t 0 0 0 I t 0 0 0 0

40 o o o o o o 0 o 2 023 6 t I I I 0 0 I 0 0 I I 0 0 0 0

3E O O O O O O O O 1 212 E 7 2 1 0 I 1 2 0 0 0 I 0 0 0 0

40 0 oo o o o o o I o E7922tl I 000400 I 0 I
38 o O 0 o 0 o o o 0 0 5 6 10 2 2 I I 5 I 2 3 t t 0 0 0 0

39 oOOOOO00003 t 7 03 I 43 21 461 I I I 0

28 0 o 00oo 00 00 3 t 5 I 321 5 0 t 2 10020 I
32 o O O O O O O O 0 0 4 0 2?20 2 2r2 41204 0 0

26 0 o o o o o o 0 0 0 0 0 1 242 4 I 02235 I 0 0 I
25 o00o o0 0 0 00 0 05 00 I 1 42253 I I I I 0

17 o 0 o o o o 0 0 0 0 0 0 0 0 0 0 224 0 223 0 2 0 0

5 00000000000 000000 0 t 02000002
fi ooo0oooo00000000 I I 20II 2000I
4 ooooooooo0 0 000000 00 0200 t 0 I 0

3 o 0 o o o 0 0 0 0 0 0 0 0 0 0 t 0 0 2 0 0 0 0 0 0 0 0

t000000000000000000000010000

labtc E.-3.--¡cont.).

Sexeg Corùlned Xey Yellorfln Solc

IETI AVG STD. FREO. AGE (TII YEÂRS)

GTH AGE DEv.uEr¡cy O-l 2 3 4 5 6 7 8 9 10 11 12 t5 14 t5 tó 17 18 19 20 21 ZZ ?t 24 2526+

t00 4.00 0.00
1t0 4.00 0.00
120 4.00 0.63
130 4.25 0.50
t40 4.43 0.53
t50 4.92 0.79
160 5.08 0.29
170 5.79 0.97
180 6.50 t.3ó
190 6.91 1.ll
200 7.15 1.22
210 7.90 1.45
220 8.06 1.00
230 8.6f 1.51
240 8.61 1.18
250 9.48 1.17
260 9.t3 1.27
?70 9.43 l.l1
280 10.90 2.96
290 11.28 2,.95
300 11.82 2.88
3t0 13.53 4.43
320 13.97 3.66
330 16.72 4.30
340 15.79 4.53
350 17.47 4.52
3e Í.73 5.78
37! 18.00 5.89
380 19.ó5 2.62
390 22.20 1.02
400 20.55 1.27
410 22.00 2.45
420 17.00 1.73
430 22.00 0.00

roÏ^r 11.37 5.02 t94 o O O 1 20 44 19 51 t45 1ó 187 40 62 l2 18 l2 19 24 20 t0 27 26 17 ß tl I 6



(¡,
o\¡

2 0 o 1o I o 0 o 0 o o 0 o o 0 0 0 0 0 0 0 0 0 0 0 0 0

2 o o o I t o 0 o o o o o o o o 0 0 0 0 0 0 0 0 0 0 0 0

s o o o 17 o O o o o o o o o o 0 0 0 0 0 o 0 0 q 9 g 9
12 O O O I 11 0 O O 0 O 0 o o 0 o 0 0 0 0 0 0 0 0 9 I g g

10000'190000000000000000000000
14000013t00000000000000000000013oooo940ooo0ooo0000000000000
1400005630000000000000000000090000t8000000000000000000000
12 o 0 o o 2 6 4 0 0 o 0 o o o 0 o 0 0 0 0 0 0 0 0 0 0 0

11000015500000000000000000000
lt 0 o o o o 5 4 2 0 o 0 o o o o o 0 0 0 0 0 0 0 0 0 0 0

12 0 o o o oó 5 I O 0 0 oo 0 o o0 0 00 0 0 0 0 00 0

ìi õ ó o o o 45 zoo o oo o o o o o ooo o oo ooo
10 o o o 0 0 t 5 4 o 0 0 o o'o 0 0 0 0 0 0 0 0 0 0 0 0 0

9 o0 o 0oo4 401 oo0 o 00000000 00000
10 o o o o o o 5 3 2 o O O O 0 0 0 0 000 0 0 0 0 0 0 0

11 o 0 o o o o l3 5 2 0 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1t 0 o o o o o I 4 4 1 I O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

11 O O O O O O 14 5l q 0 0 0 0 0 0 0 0 0 o 0 0 0 o 0 o

il o o o o o o I3 3 3 0.0 t 0 0 0 0 0 0 0 0 0 0 0 0 0 0

ß ooo0oo0oE4 I OO000o0000000000
12 o O O O 0 o o o 5 4 3 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0

t3 0 0 o 00 0 0 o 7ro 0 I 0 00 0 0 0 0 0 0 0 0 000
ß o00oooo 033 61000000000000 000
to o 0 o o o o 0 o o4 I 5 0 0 0 0 0000 00 00 00 0

13 0 o o o o o o o 1212 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1o o0 o o o 0 o oo o 225 0 t 0 0 000 0 0 0 0 0 0 0

8 oo0oo0 o0o t 0 20220000000 t 0000
14 o 0 o o o o 0 o0 I 221¿21 0 0 0 t 0 0 00 000
13 0 o o o o 0 o 0 o 012 510 3 0 0 0 010 0 0 0 0 0

8 0o0oo0o0o00 12200 I 0 I 00 0 I 0000
1t o o o o o o 0 o o o 10112510 0 0 0 0 0 0 0 0 0

7 0 o o o 0 o o o 0 0 0 0 0 0 0 0 5 0 0 0 0 2 0 0 0 0 0

ó oooooooo000001 I I t 0001 I 00000
200000000000000000000001000130000000000000f0000000200000
t000000000000000000000001000

Íabtc E.-4.--(cont.).

FeíEtê Xcy Rock ¡olc

tEfl AVG STO. TREO. AGE (IX YEARS)

crn AGE DEv.uElcy o-t z 3 4 5 6 7 E 9 10'lt 12 13 14 15 ló 17 18 19 20 21 22 23 24 232ê+

100 3.00 1.41
t10 3.50 0.7f
t20 3.E8 0.35
130 1.92 0.29
140 3.90 0.32
150 4.07 0.27
t60 4.31 0.48
t70 4.8ó O.7?
180 4.8t9 0.35
t90 5.17 0.72
200 5.3ó 0.67
210 5.73 0.79
220 5.58 0.67
230 5.82 0.75
240 ó.30 0.67
250 6.78 0.97
?.60 6.70 0.82
270 7.f3 0.90
280 7.f3 l.l0
290 7.55 0.E2
300 8.18 1.60
310 8.46 0.66
320 6.E3 0.83
t30 8.ó9 1.lt
340 9.38 0.9ó
550 10.10 0.99
3ó0 10.4ó 1.33
370 11.60 1.17
380 13.38 3.89
390 12.50 2.5t
400 13.08 2.61
410 14.ó3 5.78
420 14.00 l.7l
130 17.43 2.44
440 16.50 3.27
¿50 26-00 s.6
4ó0 1E.35 1.62
470 et.00 0.00

ztll00lo 0 I 4604644 304t32221722 10 Eî0 6 0Tor^L 8.30 ß.14 171
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APPENDIX F

Population Esitmates by Age for Principal Físh Species

Appendix F presents population est,imates and 4ean lengths -at
age by Ëex and fõr sexes combined. Population estimates listed
aé t,bäIow minimum key lengtht', rrabove maximun key lengthtt and
rrbettreen key lengthsit refer to fish lengths that lack age
observationÊ. Aãterisks indicate ages affected by the linear
interpolation used to assign age distributions to length classes
(in tire age-length key) not represented by collected age data.



lable F.-1.--(cont.).

Females l{alleye Pollock

Age clag6 Number Proportlon
Cumulatlve

Number
Cumulatlve
Proportlon

llean Std. Dev.
Lengrth of length

Below l{lnlmum
Key Length

1
*2

3
4

*5
*6

7
I

*9
10
11
t2
13*14
15
16
L7
19
20
2L

Àbove Maxl-mum
Key Length

Total

81957,934

13, 85O, 020
301,884,451
L26,690 ,682
20,554,L3L

267 ,492 ¡979
L92,49L1233
694,O84 tO57
245,4L4 rOO4
541,4O8r 335
LLz rO39 ,532
L96r49LrL99

44 1295,156
L6Lr2O2,O73
29 r486rO4O

g, 065, 788
L7 19531229
3r959r889
6, 8O9, 703
2,830r 135
LrO7O r682

4rL9Or9O7

3r001r222rL6O

o. 0030

0. 0046
o. 1006
o.0422
o. 0068
o. o891
o.0641
o.2313
0. 0818
o. 1804
0. 0373
o. 0655
o. o148
o. os37
o. oo98
o.oo27
o.0060
o.oo13
o.0023
o.0009
o.0004

o. 0014

1.0000

81957 1934

22r8O7 1955
324,.692,4O5
451,383 r 087
47L,937,2L8
739 ,43O rL97
93L,92L,43O

L,626, OO5 r 487
Lr87Lr4L9,49L
2r4L21827 1826
2,524r 867,358
2,72L,358,557
2 1765 r 653 r 713
2 ,926,855, 786
2,956,34L1826
2,964,4O7, 615
2,982,3601844
21986r32Or733
2 ,993,130, 436
2,995,960r 571
2,997 ,031r 253

3, OO1, 222 rt60

3,OOL1222.t6O

o.0030

o.0076
0. 1082
0. 1s04
o.Ls72
o.2464
o.3105
o. 5418
o.6236
o.8039
o.8413
o.9068
o.92L5
o.9752
o.98s0
o.9477
o.9937
o.9950
o.9973
o.9982
o.9986

1.0000

1.OO00

114.9s

L47.O4
260.70
290.92
408. 71
427.34
456.27
49s.49
so3. 04
s33.03
535.46
568.47
s78.60
608.46
665.39
654.76
69L.47
644.70
663. 59
703.78
710.00

793..32

476.80

6.45

L3.26
31. 16
24.66
s3.41
26.45
37.97
34.24
36.91
42.O5
4s.30
s4. 06
67.25
47.96
s3.23
39.72
45.88
4.99

53.78
4.85
0. oo

2t.26

111.09

u,
P
F



Table F.-1.. --(cont. ) .

llalee, Femalee, and Unaexed l{alleye Pollock

Age Clasa Number Proportlon
Cumulatl-ve

Number
Cumulatlve
Proportlon

llean Std. Dev.
Length of length

Below ltlnlmum
Key Length

*1
*2
*3
t4
*5
*6

7
I

*9
10
11
L2
13

*14
15
16
L7
19
20
2L

Between Key
Lengrthe

Above ltaxl-¡num
Key Lengrbh

TotaI

L9 1322,398

2,52O,810,635
929,3L4,5L3
24O rO72,3L8
7Lr69LrLzL

479 ,3O4,5O2
446 r948,39L

L,46L.r332 r344
549,295 r345

1,189r 277 1739
3LLr249 r985
435 1289 ,787
89, 535, 512

273 rO94,O9O
46r7341722
18r 552 r 654
18, 869, 184
3,959r889
7.249,9L3
2 r 83O, 135
LtO?Or682

4r 375r 185

4, 19O r 907

9 rL24r37L0952

t9 1322r398

2 r54O,133, O33
31469r447 1546
3,7O9, 519, 865
3 r78L r2LO r986
4 ,260,515,488
4r7O7,463r878
6,L68,796 r223
6,7L8, 091r 568
7 r9O7,369r30?
g r2L8 r6L9,292
8, 653,9O9, O79
8,743,444 r59L
9 r 016, 538, 681
9, 063 r 273 r 4O3
9r081r826rO57
9, 1OO, 695 o24L
g , Lo4 ,655, 13O
9, 111, 9O5, 043
9 ,LL4 1735,L78
9, 115, 8O5 r 860

9,L2O,181, O45

9 ,t24 r37L1952

9 rL24r37L1952

o. oo21

o.2763
o. 1018
o. 0263
o. oo79
o. os2s
o. 0490
o.1602
o. 0602
o. 1303
o. 0341
o.0477
o. 0098
o. 0299
o. oos1
o.oo20
o.0021
o.ooo4
o.ooo8
o. 0003
o. oool

0. ooos

o. ooo5

1.0000

o.oo21

o.2784
o. 3802
o.4066
o.4L44
o.4669
o. s159
o.6761
o. 7363
o.8666
o.9007
o.9484
0.9583
O ¡ 9882
0.9933
o.99s3
o.9974
o.9978
o.9986
o.9989
0.9991

o.999s

1.0000

1.0000

98. 64

138.69
234.99
293.8s
3A7.47
428.05
4s3. 17
482.42
492.72
s20.8s
527.65
562.76
s78.30
s89.40
625.29
658.05
688.49
644.70
666.40
703.78
710. OO

732.34

793.32

368. 68

17. 06

22.26
54.30
30.ls
42.5L
27.L3
31.64
3s. 13
33.01
37.44
38.99
50. 62
5s.37
54.67
72.O2
46.29
46.66
4.99

53.29
4.8s
o.00

18. 12

2t.26

L73.77

(¡)
F
t,



lable î.-2.--(cont.l.

Femalee Paclflc Cod

Age Claee Number Proportlon
Cumulatlve

Number
CumulatLve
Proportlon

llean Std. Dev.
Length of lengrth

Below MlnLmum
Key Length

I
2
3
4
5

*6
*7
*8
*9
*10
*11
*L2
*13

Above lfaxlmum
Key Length

lotal

651,413

25 1529 ,355
68, 735, 948
72 r3O7 ,376
23,594,.3tL
19r915r697
10r 716r 658
10,566r 719
3, 600, 693
LrO76r87S
1, 998, 335
1r 855 r 706
LrOL01992

643 r 916

L23 r4L7

242,33L,0LL

o.oo27

0. 10s3
o.2836
o.2984
o.o974
o.0822
o.0442
0. 0436
o. 0149
o. oo44
o.0082
o. oo77
o. 0042
o.oo27

0. oo05

1. OOO0

651,413

26rLBO1768
94,916,7t6

L67,224rO92
19O,818r 4O3
zLO 1734,LOO
22L r 45O 1758
232,Ot7,.478
235 r6L8,t7L
236,695 rO45
238, 693, 381
24O,549 ,086
24L r564,O79
242r2O7,995

242,33L,4LL

242,33Lr4LL

o.oo27

0. 1080
0.3917
0. 6901
o.7a74
o.8696
o.9138
o.9574
o.9723
o.9767
o.98s0
o.9926
o.9968
0.999s

1.OO00

1.0000

116.93

188.96
295.3s
3s3.27
442.9L
574.58
673.4A
740.92
837.04
87L.2s
869.84
884.43
907.65
970.35

LOs?.62

402.9L

4.61

37.28
40.70
41.69
38.62
36.14
43.4s
39.37
26.8s
18. OO
6L.24
63.32
88.75
13.17

4.26

L77.37

t,
F(¡



Table F.-2.--(cont.).

llalee, Femalea, end Unsexed Pacl-flc Cod

Age Claee Number Proportlon
CumulatLve

Number
CumulatLve
Proportlon

llean Std. Dev.
Length of length

Below Mlnl-mum
Key Length

Above llaxLmum
Key Length

Total

2trL43.L6L

86r 196r 586
L34r497.534
138, 474, 598
43 r8OO 1748
37 ,259 r347
28,7O3 r567
18, 8O9, 645

6r80f3rL82
Lr0761875
3,282 rL47
1, 855, 706
LrOL4rgg2

543,916

L1069,272

524,636,275

(.,
F\¡

1
2
3
4

*R
*6
*7
*8
*9
*10
*11
*t2
*13

0. 0403

0. 1643
o.2s64
o.2639
0. o835
o.0710
0. 0547
o. 0359
o. o130
0. oo21
o. 0063
0.0035
0.0019
0. oo12

o.0020

1.0000

2Lrt43rL6L

LO? ,339.747
24L1837 r28L
38Or 311r879
424rltzr627
46Lr37Lr974
49O,O75,.54L
508, 885, 186
515, 693, 368
5L6 t77O,242
52OrO521389
521 r 9O8, 095
5221923.O87
5231567 rOO3

524r6361275

524r636r2?5

o.0403

o.2046
o.4610
o.7249
0.8084
o.a794
0.9341
o.9700
o.9830
o.98s0
0.9913
o.9948
o.9967
o.9980

1. OOOO

1.0000

118. 08

178. OO
294.43
356.53
483.4s
573.46
667.97
739.O4
a22.74
87L.2s
863.28
884.43
90?.6s
970.3s

938.53

373. 58

L2.26

36.45
40. 11
40.48
39.50
37.42
39. 37
34.40
27.77
18. OO
49. 09
63.32
88. 75
13. 17

sl.96

180. ?O



Table F.-3.--(cont.).

Femalee Yellowfln Sole

Age Claee Number Proportlon
Cumulatlve

Number
Cumulatlve
Proportlon

!¡ean Std. Dev.
Lengrth of length

3
4
5
6
7
8
9

10
11
t2
13
L4
1s
16
L7
18
19
20
2L
22
23
24
25
26
27
32

Above l{axlmum
Key Length

Total

9,784 1747
L39 1972 1527
264,682 1327
132, 310, O95
455,453, 11O

1,043,gOL,878
L66 ,4LO ,637

L,473, 511 r 54O
24L,963 rO47
597 1447 |OLL

80,9O3,329
L52r9O2r33O
91r 506,485

L34,7O3 r733
L7L,937,79f3
183, 462, O5O
1O3r157r060
L64,560 r478
L44 r726 1284
72,335,1L9
36, 385 r 94O
7L1797 1778
t2rLLz|LTO
24r9O3r6L2
L5r8651229
4, 519 r 81O

Lr675,670

5,992 r89L,794

0. oo16
o. 0234
o.0442
o.o22I
o.0760
o.L742
o.o27a
o.24s9
o.0404
0. o997
o. o135
o.02ss
0. o1s3
o.0225
o. 0287
o. 0306
o.oL72
0. 027s
o.o24L
0.0121
0.0061
0.0120
o. oo20
0. oo42
o. oo26
o.ooo8

o. ooo3

1. OOO0

9 1784r747
L49,757 ,273
4L4,439 ,6OL
546,749 ,696

LrOO2r2O2r8O5
2,046 r 1O4r 684
2 r2L2 r5t5 r32L
3r6861026r86L
3,927, 989,9O8
4,525,436 r9t9
4,606r34O1248
4,759,242 1578
4,85O,749 1063
4,985 r 452 1796
5,L57 ,39O,594
5 ì34O 1852 t644
5 ,444, OO9, 704
5r608r57Ortf32
5 r753 r296,466
5 r825,631,585
5,862,OL?,525
5,933,815, 3O3
519451927 r473
5 ,97O,831, O85
5,986r696r3L4
5r99Lr2L6rL24

5 1992 r89tr794

s.992 089t1794

0. 0016
o. 0250
o.0692
o. 0912
o.L672
o.3414
o.3692
o.61s1
o.6554
0.7551
o.7686
o. 7941
o.8094
o.8319
o.8606
0.8912
o.9084
o.9359
0.9600
o.972L
o.9782
0.9901
o.9922
0.9963
o.9990
0.9997

1.0000

1.0000

120.00
133.28
L76.37
L74.64
zLO.37
235.89
246.90
274.82
29A.92
316.80
334.53
335.30
342.s3
342.7L
345.89
350.78
34L.77
363.33
342.98
363. 53
356.65
351.65
387.66
379.11
390.00
400. oo

441.31

275.50

o. o0
L2.47
2L.36
26.O4
23.95
29.39
24.s7
32.82
L7.97
27.29
22.O2
19. 16
23.43
24.t8
20.74
35. 18
16.86
2A.47
28. 01
26.3L
27.42
ls. 13
19.86
14.43
o. oo
o. oo

3.37

63.94

l¡)
F
vt



Table F.-4.--Populatlon eetl-mates of rock sole by age
on the contlnental shelf durlng t'he 1991
preeented ln nllll-metere.

(yearsr, derlved from data
bottom trawl survey. Mean

collected
lengths are

Rock Sole

Àge claBs Number Proportlon
Cumulatlve Cumulatlve

Number Proportlon
Mean Std. Dev.

Length of length

Below ülnlmum
Key Length

2
3
4
5
6
7
I
9

10
11
L2
13
14
15
22

Àbove Maxlmum
Key Length

I, 131, 561

LL,796,564
47,f397,.606

L,687r663r915
IrL741815r036

579 r1L6r424
544,28O rL97
42OrLLOr94L
zOL r644 1279
L92r!651599

94 r423 1344
22 r47O r2t2
2f3r5LLr45S
t2,898 1265
8r565r645

10, 509,333

6,6381828

0.0016

0. o023
0. oo95
o.3341
o.2326
0.1146
o. 1077
o. o832
0.0399
o.0380
o. 0187
0.0044
o. oo56
o.0026
o.oo17
o. oo21

8,131,561

L9 1928rL25
67 ,825 r73t

t,755 ,489 ,646
2r93Or3O41682
3r 5O9, 42LrLO7
4, O53, 7O1, 3O4
4r473r8L2.245
4,675,456,524
41867 1622rL23
4,962,O45,467
4,984,5L5,.679
5rOL3rO27,L34
5 rO25 1925,399
5 rO34.49LrO44
5 ,O44,99L,378

0. 0016

o. oo39
o. o134
o.3475
o. 5801
o.6947
o.8025
o.88s6
o.9255
o.9636
o.9423
o.9867
o.9924
o.9949
o.9966
o.9987

a4.79

110.00
107.39
148.71
L87.44
2L8.29
2 ss. oo
274.77
286.97
306. 30
308.45
329. 53
317.8s
336.72
333. 07
320.00

6. 09

0. oo
4.39

L9.72
2L.74
23. 56
20.26
2L.96
23. s3
L2.s4
16.91
10.90
7.65
6.96
4. 61
o.00

16.55

59.71

t¿,
N
F

-5 r 051,630r 2O5

0.oo13 5ro51r630r205

1.OOO0 5rO51r63012O5

1.0000 370.60

1.OOO0 20s.08



Table f.-4.--(cont. l.
Uneexed Rock Sole

Age Claes Nunber Proportlon
Cumulatlve

Number
Cumulatlve
ProportLon

llean Std. Dev.
Length of lengÈh

Below l{l-nLmum
Key Length

2
3
4
5
6
7

Total

11r 19OrO94

10,490,208
51, ?33r 683

814,59O,119
229 rOgLr573

33.497 ,609
375,165

1, 15O r 968, 45O

o.0097

0.0091
0.0449
o.7077
o.1990
o. o291
0.0003

1.OOOO

11r 190r,O94

21r 680r 301
73,4L3,984

888,004r 103
LrLL7 rO951676
1, 15O, 593, 285
1, 150, 968 r 45O

1,150,968,450

o.oo97

o.0188
0. 0638
0.7715
o.9706
o.9997
1.OOOO

1.0000

75.05

106. 64
118.28
14s. 04
169.93
181. 04
210.00

148.83

14.89

4.72
12.91
14.69
13. 57
L2.49
o.oo

21.11 l¡¡
l\,
t,
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