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ABSTRACT

The 1989 Al aska Fisheries Science Center west coast

triennial bottomtrawl survey was conducted to assess stocks of
groundfish inhabiting the continental shelf waters off
California, Oregon, and Washington. This was the fifth survey in
a series to nonitor long-termtrends in the distribution and
abundance of these groundfish popul ati ons.

In contrast to the preceeding triennial traw surveys, the
1989 survey design shifted enphasis away from estimating rockfish
abundance. Instead, the 1989 survey objectives enphasized
assessing a broader range of groundfish species. The design also

focused upon precisely estimating the near-bottom conponent of

the Pacific hake (Merluccius products) resource and juvenile
(age |+) sablefish (Anoplopoma finbria),. which inhabit waters

shal l ower than 366 m  The survey extended from Pt. Concepti on,

California, to central Vancouver Island, British Colunbia

(34°30'-49°40'N lat.), between the depths of 55 and 366 m A

total of 601 stations were occupied, of which 539 were

successfully sanpled. Catches included 121 groundfish species.
In this report, we docunent the survey design and the

met hods used, summarize the data collected, and report the

results of our analyses of distribution, abundance, and

bi ol ogi cal paraneters? Included are tenperature data, catch

conposition, relative abundance, and species distribution

I nformation Esti mates of bi omass, popul ati on nunbers, and

l ength and age conposition are also presented.
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| NTRCDUCTI ON

In 1989, the fifth in an ongoing series of groundfish
assessment surveys of the continental shelf resources off the
coasts of California, Oregon, and Washington was carried out by
t he Resource Assessment and Conservation Engi neering (RACE)
Division of the Al aska Fisheries Science Center (AFSC). These
bottom trawl surveys, initiated in 1977 and perfornmed
triennially, were designed to provide resource nmanagers with
fishery-independent data about the distribution, abundance, and
bi ol ogi cal characteristics of several commercially inportant

species, particularly Pacific hake (Merluccius productus) (also

known as Pacific whiting), sablefish (Anoplopoma finbria), and

many of the shelf rockfish species. Hydroacoustic surveys of the
of f - bott om conponent of the Pacific hake popul ation were
performed in conjunction with these bottomtraw surveys by the
hydroacoustic task of the RACE Division. Using the data
collected in these surveys, AFSC researchers are now able to
descri be the popul ation trends of nmajor west coast groundfish
species over the last 13 years.

The 1977 bottomtraw survey sanpl ed between Pt. Huenene,
California, (34°N lat.) to the U S. -Canada border in depths
ranging from91 to 457 m (50-250 fm). Sanpling effort was
al l ocated based on then-current fishery catch information into
depth and geographic strata. The follow ng two surveys,
conducted in 1980 and 1983, enphasized obtaining better estinates

of canary (Sebastes pinniger) and yellowail rockfish (S
flavidus), while maintaining the goals of a nultispecies
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monitoring program  Strata were adjusted and sanpling depths
shifted to cover 55 to 366 m (30-200 fm), while the latitudinal
boundaries extended from Monterey Bay, California (36°48' N lat.),
to northern Vancouver Island, British Colunbia, (50°N lat.) in
1980 and to Vancouver Island' s Estevan Point (49°15' Nlat.) in
1983. The results of the latter two surveys indicated the need
for further work on inproving the precision of the canary and
yellowtail rockfish abundance estimtes. Consequently, the
sanpling effort was again reallocated in 1986. The results of
the 1977, 1980, 1983, and 1986 surveys were presented by
Gunderson and Sanple (1980), \Winberg et al. (1984) = and Col enan
(1986, 1988). Results of the these first four surveys were al so
used to exam ne trends in the distribution and abundance of 14
commercially inmportant groundfish species (Dark and WIlkins, in
press), Wwhile data fromall of the triennial surveys to date were
exam ned to define rockfish assenbl ages off the Oregon and
Washi ngt on coast (Weinberg, in press).

Despite efforts to inprove the precision of rockfish
abundance estinmates over the first four iterations of the
triennial survey, the large variances of the estimtes remained a
probl em W concluded that precise estimtes of rockfish
abundance were not possible using current trawl survey nethods
and that a higher priority should be given to obtaining the
information that the survey nethods can provide. Consequently,
the 1989 survey design enphasi zed a nul tispecies nonitoring

survey which also focused on precisely estimating Pacific hake
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and pre-recruit sablefish abundance. The follow ng were the
specific objectives of the 1989 survey:

1) to continue nonitoring the status of groundfish stocks;

2) to describe and assess the denersal conponent of the
Paci fic hake resource;

3) to describe and assess the abundance of pre-recruit
sabl efi sh

4) to determne the biological characteristics, such as,
size and age conpositions, |ength-weight relationships,
feeding habits, and size at maturity of the popul ations
of commercially inportant groundfish species;

5) to continue to study the novenent of juvenile sablefish
t hrough taggi ng;

6) to collect oceanographic data describing habitat,
including sea tenperature and salinity profiles; and,

7) to collect sanples requested for special studies
conducted by scientists at various fishery agencies and

academ c institutions.

This report docunents the survey design and field procedure
used, summarizes the data collected, and presents the results of
the standard PACE anal yses. Included are summaries of catches
relative densities, distributions, and estimtes of bionass,
popul ation nunbers, and size conpositions for the nore
comrercially inportant species. Age conpositions are also

presented for Pacific- hake, Pacific ocean perch (S. alutus).,

canary rockfish, and splitnose rockfish (S. diplonroa), the four
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speci es having age analyses conpleted to date. For the sake of
brevity, discussion concentrates on the survey's prinmary target
species, Pacific hake and sablefish, for the areas of -nost
concern to managenent. Unabridged printouts of the results from
maj or anal yses are avail able -upon request as appendi ces bound in

a separate volunme or on floppy disk
SURVEY METHODS

Survey Period and Sanpling Area

The 1989 survey was conducted from July 7 to Septenber 29,
paralleling the tine period of previous triennial surveys.
Operations began off Pt. Conception, California, and proceeded
northward into Canadi an waters off central Vancouver 1|sland
(Nootka Sound), British Colunbia (34°30'-49°40'N lat.). \ater
depth at survey stations ranged between 55 and 366 m (30-200 fm.
The 1989 survey area extended farther south than recent triennial
surveys to facilitate the detection of concentrations of juvenile
Paci fic hake and sablefish. Stations off Vancouver Island were
sanpled to help determne Pacific hake densities at the northern
l[imts of its distribution and to collect conplete data sets on

t ransboundary stocks such as yellowail rockfish, Pacific ocean

perch, and l|ingcod (QOphiodon el ongatus).

Vessel s and Sanpling Cear

The 30.8 mF/V Pat _San Marie powered by an 865 horsepower
main engine and the 31.7 mF/V Golden Fl eece powered by a pair-of

624 horsepower nain engines were chartered for the survey. Each
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vessel was equi pped with dual net reels, nmodern electronics, and
Loran C navigational aids.

The Resource and Conservation Engineering Division's
st andar di zed hi gh- openi ng pol yethyl ene Noreastern rockfish traw s
equi pped with roller gear were used by both vessels throughout
the 1989 survey (Fig. 1). This trawl has a 27.2 m headrope and a
37.4 mfootrope. Al trams were rigged consistent with RACE
Division's survey gear standards enploying three 55 m dandylines
(1.59 cmsteel cable) connected to each wing and fished with 2.1
x 1.5 msteel V-doors weighing approxi mtely 567 kg each.

Measurements of the traw's horizontal opening (wingtip to
W ngtip) were collected during nost tows using a Scanmar net
mensuration system Mean net widths were cal cul ated for each
trawl haul. The overall nmean path width of trawl hauls by the
Pat San Marie was 13.4 m(range 10.9-16.3 m). The overall nean
path width of trawm hauls by the Golden Fleece was 12.4 m (range

9.5-14.9 m. In those instances when horizontal measurenents
were unavailable, average net width was estimated using the
following relationship between scope (length of traw warp

depl oyed) and net w dth:
Wdth (m = 14.8828 - (513.4241 / Scope (m).

This relationship was deternm ned by a regression of net width on
scope from hauls with valid observations. In past surveys, we
used an overall survey nean net width for hauls without net width

data, however this new procedure results in nore accurate
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measures of effort for each trawl haul (distance fished x nean
net width) which is an essential factor for estimating bionmass

and popul ati on abundance using the area-swept nethodol ogy.

Station Allocation

A systematic-random design was used to allocate sanpling
effort in accordance with the prinmary survey objectives: to
estimate the abundance of Pacific hake and juvenile sablefish
whi | e mai ntai ning the broader nultispecies assessnment goal. The
entire survey area was fitted with a sanpling framework simlar
to the |low density levels used in prior surveys. Four bands of
latitude were identified fromrecent fishery statistics and
survey results as having higher than average densities of age |+
sabl efish. These areas were designated "high-density" strata and
were sanpled at a higher rate. The boundaries of these high-
density strata were 34°30'-35°40', 36°50'-38°00", 44°40'-46°30",
and 47°50" -48°' 20 N | at.

The survey area was further divided into two depth strata
separated by the 183 mcontour (100 fm; Pacific hake and
juvenile sablefish catch rates decline significantly below this
depth.  Tracklines were placed across the shallow (55-183 m and
deep (184-366 m) strata at 18.5 kmintervals. |n the four high-
density strata, additional tracklines were placed, halfway between
the 18.5 kmtracklines across the shallow depth stratumonly.
Figure 2 illustrates the station allocation strategy. Stations
were randomy located along tracklines at the rate of one station

per 7.4 kmin the shallow stratumand 9.3 kmin the deep stratum
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At | east one station was assigned to each depth stratum al ong
each trackline segment. A total of 601 stations were
established. The two vessels fished alternate tracklines
(alternate pairs in the high-density areas) to help usnmeasure

the relative fishing power of the two-vessels nore accurately.

Trawl ing Procedures

Stations were first located by Loran C and then exam ned
using an echo sounder prior, to towing. If the terrain was
determned to be too rough to allow the successful conpletion of
atow, an alternate site was searched for within a 1 mle radius
of the original. If no favorable ground was |ocated within a
reasonable tinme, the station was declared untraw able and
abandoned. Towi ng was conducted at a speed of 3.0 knots for 30.
mnutes in duration. Skippers tried to maintain a constant depth
while towng. The gear was allowed to settle-for 3 to 8 mnutes
follow ng the braking of the wi nches before towi ng actually
commenced. |f the gear was damaged during the tow severely
enough to affect catch conposition, the haul was considered,
unsatisfactory and the station was either repeated or abandoned.

Unsuccessful tows were not used in |ater analyses.

Catch Sanpling and Cceanographic Data Col |l ection
The sanme procedures for catch processing docunented by,
Gunderson and Sanple (1980) were used in 1989. Briefly, catches,
which fit on the sanpling table (about 1 netric ton (t)) were

processed entirely, while larger catches where either weighed by
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an electronic load cell (up to 4.5 t), measured volunetrically,
or estimated visually. In all cases, sanples greater than 1 t
were subsanpl ed using the nethod described by Hughes (1976).
Catches were then sorted, weighed, and enunerated by species with
subsanpl es extrapolated to the entire catch using a m croconputer
on board the vessel. Fork |ength neasurenents (FL) to the
nearest centinmeter were obtained for Pacific hake and sabl efish
by sex at all stations. Lengths were also taken for other
species of commercial inportance when 10 or nore individuals were
caught .

Goliths, used for age determnation, along wth individual
speci men wei ght and maturity data were collected froma variety
of species. Sample collections for Pacific hake and sabl efish
were stratified by size (5 per sex per centinmeter (FL)) for
bi ol ogi cal subareas. Collections for canary and splitnose
rockfish were stratified by size intervals for the entire survey
area. Random collections were made for yellowail, canary, and
shortbelly (S. jordani) rockfish, and Pacific ocean perch
Speci al requests included the collection of. length-wdth and
l ength-girth measurenents for selected flatfish-and roundfish
species, respectively, stomachs, fin rays, tissue sanples, and
whol e fish specinens.

Cceanographic data collection was limted to surface
t enperatures taken by bucket thernmoneter at nost sites and
tenperature/salinity profiles of the water columm which included

bottom conditions using a Seabird CID probe at the innernost and
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out ernost stations of tracklines sanpled, by the Pat San Mrie,

Dat a Anal yses
Several analyses are performed routinely on the RACE survey
data. These incl ude:
1) estimation of relative abundance
2) estimation of popul ation bionass,
3) estimation of population nunbers,
4) estimation of the population's size conposition, and

5) estimation of the population's age conposition

We used the area-swept method described by Gunderson and Sanpl e
(1980) to estimate popul ation biomass and nunbers. Briefly, this
nmet hod entail ed standardi zing sanples from each station into
catch per unit effort (CPUE)- in terns of either kilograns or
nunber per hectare traw ed (kg/ha, no/ha) and calculating the

arithmetic mean for each sanpling stratum Relative abundance,
(mean CPUE) conputed for International North Pacific Fisheries
Comm ssion (INPFC) statistical areas and for the total survey is
the sum of sanpling strata mean CPUEs wei ghted by their
respective areas. Population biomass and nunber are defined as

the sumof the strata mean CPUEs nultiplied by the stratum areas.
I n cases where our sanpling strata boundaries overlap nore than
one |NPFC area, we take the proportion of the sanpling stratum

area within the INPFC region and nultiply it by the overal
sanpling stratum nmean CPUE.

Estimat ed popul ation size conpositions are based on the



10
l ength frequency data collected at each station. These data are
extrapol ated to estimate the nunber of fish per sex-centineter
per hectare trawled. These estimates were conbined for al
stations to estimate relative length frequencies for the stratum
popul ation; the relative frequencies were then applied to each
stratum popul ation estimate to yield the nunber of fish in each
sex-centineter category in the stratum As wth abundance
estimates, stratumestimates were sumred to derive the estimted
si ze conpositions for individual I NPFC areas and for the total
survey.

Popul ati on age conpositions are based upon data from
otoliths read using the break-and-burntechnique. Pacific hake
and Pacific ocean perch otoliths were aged by the Age and G owh
Unit of the AFSC s Resource Ecol ogy and Fisheries Managenent
Division. Qoliths fromcanary-and splitnose rockfish were aged
by Mary Yokl avich of the Myss Landing Marine Labs, Mss Landing,
California. Popul ati on age conposition was estimted by
apportioning ages to the estimted popul ation at each |ength
i nterval . Regi onal age length keys were derived to mnimze the
effects of age-length relationships which may vary latitudinally

(Westrheim and Ricker 1978; Kinura 1977).
RESULTS

Haul , Catch, and Biological Data
During the 1989 survey, 539 of 601 stations were
successfully conpleted within the 55 to 366 m depth bounds.
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Fifteen tows were unsuccessful due to danaged traw s, one haul
was made too shallow and thus omtted fromthe anal yses, and 46
stations were abandoned due to untraw able bottom  Figure 2
illTustrates the nunber of planned stations and the nunber of
successfully conpleted stations by stratum Table 1 shows the
sanpling densities achieved for the survey strata. Figure 3.
shows the |ocation of successful tows by vessel

A total of 12| fish species representing 42 famlies were
identified over the course of the survey. Menbers fromthree
additional famlies, the |anpreys (Petronyzontidae), the
viperfish (Stomidae), and the hatchetfish (Sternoptychi dae) were
taken but identified only to genus. Table 2 lists the famlies
and species (Robins 1991) in addition to their frequencies of
occurrence and depth ranges in trawl sanples. The greatest
nunber of species taken bel onged to the rockfish (Scorpaeni dae)
famly with 38, followed by the flatfishes (Pleuronectidae) with
14, and the skates (Rajidae) with 7 species. Table 3 reports the
addi tional sampling of biological data conpleted on a species-by-
speci es basis. Appendix A sunmarizes the catch data by position

for each vessel

Tenperature Data
Sea surface tenperatures obtained from520 stations using a
bucket thernoneter ranged from 9.2° to 17.6°C The overall nean
surface tenperature-was 13.3°C. Bottom tenperatures obtained
from 87 CTD castsranged from 6.3° to 9.7°C.  The nean bottom

tenperature was 7.6°C. Figures 4 and 5 illustrate the-observed



12
surface and bottom tenperatures, respectively, by latitude from

the 1989 survey and in previous triennial surveys.

Rel ative Abundance

The 20 nost predom nant groundfish species are presented
by depth stratumfor the entire survey area, U S waters, and
i ndi vidual INPFC statistical areas in Tables 4-12. The mean
groundfish CPUE for the total area surveyed was 213.6 kg/ha
(Table 4). By area, nean fish densities were highest in the
Vancouver |NPFC area (286.5 kg/ha), followed by the Monterey
(233.9 kg/ha), Colunbia (188.5 kg/ha), Eureka (115.8 kg/ha), and
Conception (106.0 kg/ha) INPFC areas (Tables 6-12). The conplete
listings of the relative abundance of all fish ranked by nean
CPUE for INPFC areas and by depth strata are presented in
Appendi x B in addition to rankings of fish and invertebrates for
the entire survey area.

Paci fic hake was the nost abundant groundfish species
overal |, accounting for 34%of the total survey groundfish CPUE
(72.8 kg/ha) (Table 4) and 43% of the CPUE in U S. waters alone
(82.4 kg/ha) (Table 5). The highest average CPUE for Pacific
hake was in the Colunbia INPFC area (114.3 kg/ ha) where it
conprised nearly 61% of the area's total. They were |east
abundant in the Conception INPFC area (6.9 kg/ha) where it
accounted for only 7% of all-groundfish. Besides the Colunbia
| NPFC area, Pacific hake al so dom nated sanples in the Mnterey
(79.1 kg/ha), Eureka (39.5 kg/ha), and the U S. portion of the
Vancouver (39.2 kg/ha) INPFC areas (Tables 6-12).
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Sabl efish ranked fifth in relative abundance anong
groundfish species surveywi de (8.8 kg/ha) (Table 4) and fourth in
U S waters alone (8.6 kg/ha) (Table 5), accounting for about 4%
of the catch in both regions. Sablefish catch rates, on average,
were highest in the Monterey INPFC area (14.5 kg/ha), followed by
Vancouver (7.7 kg/ha), Eureka (7.4 kg/ha), Colunbia, (7.4 kg/ha),
and conception (1.9 kg/ha) INPFC areas (Tables 6-12). Sabl efi sh
accounted for between 2 and 6 percent of |NPFC area groundfish
cat ches.

Catch conposition and relative densities varied w dely anong
the different geographic areas. After Pacific hake, the four
nost dom nant species (See Table 2 for scientific names) for the
total survey area were spiny dogfish, arrowmooth flounder, jack
mackerel, and sablefish (Table 4). These five species as a whole
accounted for 65% of groundfish CPUE., In U S waters only,
Paci fic sanddab replaced arrowtooth flounder anong the five nobst
dom nant species (Table 5). Mving fromsouth to north and
listed in order of abundance, the five nobst prom nent species in
t he Conception |INPFC area were bocaccio, Pacific sanddab, w dow
rockfish, chilipepper, and Pacific hake (Table 6); in the
Monterey |INPFC area, Pacific hake, spiny dogfish, shortbelly
rockfish, chilipepper, and sablefish (Table 7) in the Eureka
| NPFC area Pacific hake, jack mackerel, sablefish, chub-nmackerel,
and Dover sole (Table 8); in the Colunbia |INPFC area Pacific
hake, jack mackerel, Pacific sanddab, sablefish, and rex sole

(Table 9); and in the Vancouver |INPFC area spiny dogfish,
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arrowt oot h flounder, Pacific hake, bocaccio, and yellow ai
rockfish (Table 12).

The catch conposition also varied between depth strata. In
the shallow stratumfor the entire survey area Pacific hake
dom nated catches, followed by spiny dogfish, jack mackerel
arrowm ooth flounder, and Pacific sanddab (Table 4). Sablefish
ranked sixth in abundance in the shallow stratum The five nost
dom nant species in the deep stratum (184-366 m were Pacific
hake, shortbelly rockfish, Pacific ocean perch, sablefish, and
arrowtooth flounder (Table 4).

Maps of species relative abundance based on station CPUE
val ues and their geographical distributions are presented in
Figures 6-31. This series of maps begin with the target species,
Paci fic hake and sabl efish and are fol |l owed by these other

commercially valued groundfish listed in al phabetical order

Arroutooth‘flounder English sole ‘ S Petrale sole Silvergray rockfish -

Bocaccio Greenstriped rockfish  Redstripe rockfish Spiny dogfish

Canary rockfish ) Lingcod Rex sole - Splitnose rockfish
Chilipepper Pacific halibut Sharpchin rockfish Stripetail rockfish
Darkblotched rockfish Pacific ocean perch Shortbelly . rockfish Widow rockfish

Dover sole -~ Pacific sanddab Shortspine thornyhead Yellowtail rockfish

Positive catch rates for each station were sorted in decreasing
order and categorized as the top 10% mddle 30% and |owest 60%
of the values. The CPUE levels are represented by circles with
the larger circles matched to the higher CPUE values. The

di stribution of sanpling effort should be considered when using
these charts since increased sanpling in an area nay give the

i npression of high densities when, in fact, CPUE was only

nmoderate or even fairly |ow
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Bi omass and Popul ation Esti mates

Estimates of abundance in ternms of bionmass, neasured in
metric tons, and associated 90% confidence intervals are
presented for various taxa in the total survey and by |INPFC area
and depth stratumin Tables 13-15. Simlarly, estimtes of
popul ation nunbers are presented for various species in Tables
16-18. Conputer generated listings of biomass and popul ation
nunbers are presented for major species in Appendi x C

The on-bottom component of the Pacific hake popul ati on was
estimated at 379,810 t for the entire area surveyed (Table 13).
Three of the five INPFC areasaccounted for 95 of the total
estimate: 59%in the Colunbia area, 24% in the Mnterey-area,
and 12% in the Vancouver area. Only 6% of the estimated bi omass
was in Canadian waters (22,764 t) (Table 13). In the shallow
stratum Pacific hake biomass was estimated to be 314,817 t or
roughly 83% of the total Pacific hake biomass, while 64,993 t was
estimated for the deep stratum (Tables 14 and 15).

Sabl efi sh biomass was, estimated to be 45,931 t for the total
area surveyed (Table 13). The Mnterey (36%, Colunbia (32%. and
Vancouver (23% |NPFC areas contributed to nearly 91% of this
total biomass between the depths of 55 and 366 m Sablefish in
Canadi an waters (7,465 t) contributed to 16% of the total
estimate (Table 13). In the shallow stratum sablefish bionass
was estimated to be 35,552 t or 77% of the total sablefish
bi omass, while 10,380 t was estimted for the deep stratum

(Tables 14 and 15).
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We shoul d caution that the biomass and popul ation estimates
presented are likely to be conservative since only a portion of
the stock may be available to the bottomtrawl and sone
escapenent may occur. Because of the lack of data on species-Dby-
speci es catchability, abundance calculations are based on the
assunption that all fish in front of the traw between w ngtips
are captured. The degree of conservative bias wll vary anong
speci es. For instance, a large portion of the total Pacific hake
stock is pelagic and would be mssed by a bottomtraw. Also,
because roller gear is used, escapernent underneath the traw is
likely to occur, particularly for flatfish species. Depths and
areas sanpl ed shoul d al ways be consi dered when eval uati ng species

abundance estinates.

Lengt h Conposition

The estimated popul ation | ength conpositions for several
commercially inportant species by sex and | NPFC area are depicted
in Figures 32-60. Figures 32-34 include length conpositions for
Paci fic hake by I NPFC area and depth stratum while simlar data
for sablefish are illustrated in Figures 35-37. Length
conpositions by INPFC area only are given for the renaining
species, presented in alphabetical order (Figs. 38-60). |n each
of these figures, three curves are shown per area: the
percentage of males at each length; the percentage of females at
each length, and the percentage of nales, fenmales, and unsexed
fish conbined (total) at each length. Although typically not

present in the nale/female plots, juvenile nbdes can be seen in
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the panels | abeled "total."In sone instances, the proportion of

t he popul ation at a specific length or length interval nmay exceed

the scale. In these cases, only the peak percentages are

I ndi cated by an arrow and the percentage of that peak stated.

Popul ation percentages at |engths adjacent to or close to peak

val ues may not be readily apparent. For nore detail, Appendix D

contains the conputer generated listings of estimted |ength
conpositions in tabular form for major species. by sex for each

| NPFC area. Upon request, the results of these anal yses can be.

made avail able on floppy disk for any species of interest in

which length data was collected.

In general, there were four |length nodes in the Pacific hake
popul ati on. Snmall peaks were at 12, 25, and 37 cm but the
majority of the popul ation was centered at 45 cm (Fig. 32). The
overal | population nean length was 41.6 cm Specinmens ranged in
length from9 to 85 cm surveywide. The male and female
conponents of the population were very simlar wth-the average
size of females (42.5 cm being only slightly larger than that of
the males (41.3 cm). Pacific hake were generally, smaller in the
southern portion of the survey region. Juveniles (under 20 cm
were encountered in greatest abundance in the Conception and
Monterey |NPFC areas, Wwhereas the majority of specinens |arger
than 55 cmwere encountered in the Vancouver INPFC area. Pacific
hake | engths averaged 22.3, 38.7, 30.1, 45.8, and 49.0 cmfor the
Conception, Monterey, Eureka, Colunbia, and Vancouver | NPFC

ar eas, respectively. On average, lengths of Pacific hake were
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slightly larger in deeper waters, however no strong indication of
depth- stratification was observed (Figs. 33 and 34).

The 55-366 m depth bounds of the survey enconpasses the
shal | ower end of the sablefish distribution. At these-depths,
the estimated length distribution for sablefish was generally
bi rodal with peaks at 24 and 39 cm (Fig. 35). Larger fish were
present, however their nunbers dimnished with increasing size,
particularly greater than 55 cm The majority of the popul ation
ranged between 37 and 48 cmin length. The overall average
|l ength of the population was 42.4 cm  Sabl efish sanples from
t hroughout the survey area ranged from 19 to 95 cmin length
The average |l ength of both mal e and-femal es was about 44 cm
Juvenil e nodes (under 30 cn) were present in all | NPFC areas
except Monterey and contributed nost to the area' s total
popul ation in the Conception and-Vancouver |NPFC areas.

Sabl efi sh | engths generally increased as sanpling noved

nort hward. The popul ati on averaged 37.1, 40.5, 46.0, 46.4, and
40.1 cmfor the Conception, Mnterey, Eureka, Colunbia, and
Vancouver |NPFC. areas, respectively. The smaller average size
observed in the Vancouver |INPFC area was due to a proportionally
| arge number of juveniles (24-27 cmin |ength) encountered in

U S. waters. The |argest sablefish encountered were in Canadian
waters where two nodes occurred, 28 and 61 cm  Not surprisingly,

larger fish tended to inhabit deeper waters (Figs. 36 and 37)
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Age Conposition

Structures for age determ nationwere collected for a
variety of species. To date, however, only otoliths from Pacific
hake, Pacific ocean perch, canary rockfish, and splitnose
rockfish have been analyzed. Population estimtes for these
species by year class and nean |length at age are presentedby
I NPFC area in Tables 19-48. Estimated age conposition by sex and
| NPFC area are illustrated in Figures 61-72 for each depth
stratum  Conputer listings of the age-length -keys by sex and
| NPFC area are presented in Appendix E

Paci fic hake ages from 946 specinens ranged fromO to 19
years (Tables 19-26, Figs. 61-63). Age-length keys were
constructed from sanples using: the combined Conception and
Monterey | NPFC areas; the conbined Eureka, Colunmbia, and U. S.
portion of the Vancouver |INPFC areas; the Canadi an portion of the
Vancouver |INPFC area; the total Vancouver |NPFC area; and the
entire survey area. The |-, 5-, and 9-year olds, corresponding
to the 1988, 1984, and 1980 year classes, were the nost abundant
age groups accounting for approximtely 14% 26% and 38% of the
total estimated popul ation, respectively.

Paci fic ocean perch ages from 830 specinmens ranged from1l to
81 years (Tabl es27-32, Figs. 64-66). Age-length keys were
constructed from sanples using: the conbined Eureka and Col unbi a
| NPFC areas; the U S. portion of the Vancouver |INPFC area, the

Canadi an portion of the Vancouver |NPFC area, the total, Vancouver

I NPFC area, and the entire survey area. The 4- and 8-year ol ds,
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corresponding to the 1985 and 1981 year classes, were the nost
abundant age groups accounting for approximtely 19% and 15% of
the total estimated popul ation, respectively.

Canary rockfish ages from 256 specinens ranged from 3 to 57
years (Tables 33-40, Figs. 67-69). Due to the small sanple size,
a single age-length key was constructed using sanples fromthe
entire survey area. The 5- and 1ll1l-year olds, corresponding to
the 1984 and 1978 year classes, were the nost abundant age groups
accounting for approximtely 13% and 11% of the total estimated
popul ation, respectively.

Splitnose rockfish ages from 274 specinens ranged from1l to
68 years (Tables 41-48, Figs. 70-72). Like canary rockfish, a
singl e age-length key was constructed using sanples fromthe
entire survey area. The 5-year olds, corresponding to the 1984
year class. was the npbst abundant age group accounting for

approxi mately 20% of the total estinmated popul ation

Length - \Weight Relationships
| ndi vi dual whole fish weights (g) were obtained froma
variety of species according to a stratified sanpling schene,
5/sex/cm per INPFC area. A |ength-weight regression using a
l'inear |east squares nodel calculated a predicted weight given a
known fork length. The follow ng equations describe the

relationships for Pacific hake and sablefish

Estimated Pacific hake weight in grams = 0.0054866 x L™ %%%%

Estimated sabl efish weight in grams = 0.0011674 Xx | 3549646
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Tabl e 49 summarizes the |ength-weight relationships by sex and
sexes conbined for all species sanpled. Predicted nean weights

were typically greater for femal es than nal es.
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Table 1.--The 1989 sanpling strata boundaries used for analysis purposes’,
areas (nni%, and sanpling statistics based on successful tow ng
performance. Strata have been grouped according to International
North Pacific Fisheries Conm ssion managenent areas. Differences
in totals are due to rounding

The original survey design conbined strata 13-15 and 23-25 into one shallow and one deep stratum for
the allocating sanpling effort.
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Big skate . 55

Table 2.--Fish species caught during the 1989 west coast groundfish survey.
Family and Species® Common Name* Frequency Min. Max. Mean Latitude
) of depth depth depth range S$/N
occurrence (m) (m) {m) (ddmm)

Myxinidae

Eptatretus stouti Pacific hagfish . ; 6 115 293 161 383474845
Petromyzontidae ‘ . .

Petromyzontidae unidentified Lamprey unidentified i 1 ' 115 115 115 3759/3759

. Chimaeridae

Hydrolsgus colliei Spotted ratfish ‘ 240 57 337 147 343474935
Hexanchidae

Hexanchus griseus Sixgill shark 4 7 190 127 3749[4354
Scyliorhinidae

Apristurus brunneus Brown cat shark 4 - 282 337 308 344574234

Apristurus ksmpae® Longnose cat shark® 3 289 331 316 3925/4224
Carcharhinidae )

Galeorhinus zyopterus Soupfin shark - 1 108 108 108 3504/3504‘
Squal idae . ‘

Squalus acanthias Spiny dogfish 364 55 357 142 344674935
Squatinidae »

Squatina californica Pacific angel shark® 1 57 57 57 3“_5/3445
Torpedinidae ‘

Torpedo californica Pacific electric ray 4 59 260 13 343474631
Rajidae

Rajidae unidentified Skate midéﬁti_fied 4 59 278 174 391574905

Bathyraja interrupta Sandpaper skate 144 79 357 195 343674924

Bathyraja parmifera Alaska skate 2 119 124 122 350174539

Bathyraja trachurs ' Black skate® 5. 128 166 148 4534/4800

Raja binoculata 57 315 130 355474904
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Stomiidae unidentified -

247

'Family and Species® Cmmoh Name® Frequency Nin. Max.  Mean Latitude
. ’ : of .depth  depth depth range S/N -
occurrence  (m) (m) . {m) (ddmm)
Rajidae (cont.) - ‘7 ‘ ‘ .
Raja inornata . California skate - 39 60 311 114 350174304
- Raja rhina " Longnose skate - 136 60 - 327 158 343674934
Acipenseridae k N .
 Acipenser medirostris Green sturgeon 1 60 60 60 474574745
Clupeidae _ ‘ ) ‘
Alose sepidissime | American shad 100 ST 315 116 3644/4935
Clupea pallasi Pacific herring 0 57T 262 103° 344174935 .
-Engraulidae S
Engraulis morda Northern anchovy 29 57 238 105 343474006 »
Argentinidae ‘
© "Argentina sialis Pacific argentine 27 63 = 283 116 344373855
Osmeridae i ‘ ‘ ‘ .
Osn\eridée unidentified Smelt unidentified. . 4 59 137 ‘84 " 462674857
 Allosmerus elongatus Whitebait smelt. 20 60 218 88  3824/4914
Hypomesus pretiosus Surf smelt 6. T8 185 116 3434/3814
Thaleichthys pacificus | Euachon 2220 60 333 141 3436/4935
- salomonidae ‘ ‘
Oncorhynchus kisutch  Coho salmon 3 110 333 190 4126/4823
Oncorhynchus tshawytscha 'Chinook sﬂmon ._92 57 238 102 352774914
Sternoptychidae' . o )
Sternoptychidae unidentified  Hatchetfish unidentified® T2 221, 426474264
Stomi idae , . ‘
Viperfish unidentified 1 247 247

4254/4254



Table 2. --Conti nued.

30

Common Naipe' ‘

Family and Species® Frequency HMin. Max. Mean Latitude
of depth  depth depth ' range S/N
occurrence (m) (m) (m) (ddmm)
Synodontidae
Synodus lucioceps California lizardfish 2 55 62 58  3450/3645
Myctophidae ]
Myctophidae unidentified Lanternfish unidentified 11 137 348 244 420574824
Jarletonbeania crenularis - Blue lanternfish 2 227 293 ‘260 4534 /4554
Gadidae
Gadus macrocephalus Pacific cod 108 57 315 148 405474935
Microgadus proximus Pacific‘ itorncod 61 59 150 81 3754/4935
Thefagra chalcogramma Walleye pollock 55 59 - 333 150 435474934
Merlucciidae®
Merluccius productus Pacific hake 409 57 357 151 3434/6935
Ophidiidae ‘
Chilara taylori Spotted cusk-eel 21, 62 271 136 351574619
Batrachoididae
Porichthys notatus Plainfin midshipman - 87 55 238 9 343674855
Scomberesoc idae
Cololabis saira Pacific saury 1 128 128 128 ‘ 455974559
Trachipteridae . -
Trachipterus altivelis King-of-thé-salmon 1 327 327 327 3944 /3944
Scorpaenidae
. Scorpaenidae unidentified Rockfish unidentified 22 55 n 162 345074824
Scopaena guttata California scorpionfish 1 62 62 62  3457/3457
Sebastes aleutianus Rougheye rockfish . 57 106 351 186 383474913
Sebastes alutus Pacfic ocean perch 75 124 329 201 404474934
Sebastes auriculetus Brown rockfisH 7 60 e 69 3659/3814
Sebastes babcocki Redbanded rockfish 7™ 113 357 222 355574913 .
Silvergray rockfish 28 128 241 m 442574935

Sebastes brevispinis
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Min.

Latitude

Sebastolobus alascanus

134

| Family shd Species® " Common Name® Frequency Max.  Mean
‘ . ' - of depth - depth depth range S/N
occurrence  (m) “(m) (m) (ddmm)
Scorpaenidae (cont.) . ‘ ‘ - o s
Sebastes caurinus ‘ Cobper‘l"ockf‘i‘sh‘ ‘ 13- 55 102 76 345073855 -
Sebastes chlorestictus Greenspotted rockfish 22 57 - 3_26' 153 3434/4414"
Sebastes constel latus _Starry rockfish 1 s 115 115 3755/3755 -
Sebastes mﬂ ‘Da‘rl><blotcl"\‘ed rockfish 200 60 37 174 343474925
Sebastes dalli Catico rockfish iR 62 62 62 3ST/MST
Sebastes diploproa Splitnose rockfish = 103 59 - 357 230 3434/4923
Sebastes elongatus Greenstriped rockfish 234 B 5;1 “351‘ - ‘ 155, - 3441/4934.
Sebastes entomelas Widow rockfish A1 T 3 168 343674923
Sebastes flavidus _ Yellowtail rockfish 76 st w2 136 365474935
Sebastes goodei , Chi lipepper m 55 320 138 343474619
SebastesAhelvmacmatus‘ ) ) Rosethorn'rd;kfish 7 3 - 329 180 36_45/4926
Sebastes- hopkinsi - ‘ Squaréspp; rockfish 2 5?‘ - 106 + 81 3436/3449
Sebastes jordani - “Shortbelly rockfisﬁ - 103 57 H 320 138 3434/‘6906‘
‘Sebastes lentiginosus - Freckled rockfish R M. I 3N 3436/3436
Sebastes levis Cou;o& : % 93 234 148 31;41/4334
Sebastes maliger - "Qui L lback ro‘ckfishA 3 | 57 * 88 I 4304)&856
Sebastes pelanops Black rockfish 2 66. . 146 106 473474810
Sebastes miniatus "~ Vermilion rockfish 9 3 320 167  3436/3739
Sebastes mystinus' . Blue rockfish ' 1 e} ‘73 73 3739/3739
Sebastes ovalis Speckled rockfish i 102.. 102 102< ~ 3756/3756
Sebastes paucispinis Bocaccio s 553 144 . 3436/4935
Sebastes pinniger . Canary rockfish 114 ‘ 57 315 148 3436/4934
~ Sebastes proriger ‘Redstripe rockfish 57 88 - . 283 171 3903/4926
Sebastes Lgeﬂ. " Yel Lowmouth ‘r“.ock'fish 10 128 21 178, | 4305/4913
Sebastes rosenblatti Greenblotched rockfish 4 102° 238 BRI 3449/37_34
Sebastes ;-Dberrinus Yellou‘eye rockfish“ ‘ 42 57 201 142 3729/4926
Sebastes ruBrfvinctué Flag rockfish 1 " 106 -106 f ‘!06 ' 3654/3654
Sebestes rufus Bank rockfish 7 62 353 240/ 3436/4335
Sebastes saxicola Stripetail rpckfish‘ 142 5? 357 ' 57 3434/4ﬁ1k
. Sebastes semicinctus " Hal fbanded rockfish 23 57 3N ‘ -109 3436./‘4734
Sebastes wilsoni Pygmy rockfish =~ 37 104 207 W4T 3T46/4926
Sebastes zacentrus Sharpchin rockfish 103 73 351 188 3436/4934
- Shortspine fhﬁrnyhea# .60 357 215 ‘

3434/4923
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Family and Species® Common Name® Frequency. Min. Max. Mean  Latitude
: of depth  depth depth range S/N
. occurrence  (m) (m) (m) (ddmm)
Anoplopomatidaé
Anoplopoma fimbria - Sablefish 369- © 55 357 150  3434/4935
Hexagrammidae
Hexagrammidae -unidentified Greénling unidentified ‘ 1 68 68 68 4904 /4904
Hexagrammos decagrammus v Kelp greenling 5 57 123 ‘88 ‘ 373974856
gmiodon. elongatus Lingcod 255 - 55 315 128  3436/4935
Zaﬁiolegis frenata‘ ‘Shortspine combfish 1 132 132 132 3520/3520
Zaniolepis latipinnis Longspine combfish 26 14 238 99 3501/3915
Cottidae .
Cottidae unidentified L Sculpin midéntified 4 60 293 168 }834/4544
‘ Hemi lepidotus spinosus Brown Irish lord 2 .73 .;I06 90  3739/4304
Icelinus fi'lamentosus‘ Threadfin sculpin‘ ‘73 ' n 315 167  3535/4924
Leptocottus armatus "Pacific staghorn sculpin 2. 62 234 148 364574543
Scorpaenichthys marmoratus Cabezon 1 7 [4 71 430474304
. Agonidae )
Agonidae unidentified Poacher unidentified’ 4 130 293 214 383474906
Agonopsis vulsa Northern spearnose 3 157 179 168 453474759
poacher ‘ ‘
Bathyagonus nigripinnis Blackfin poacher 122 29 229 4523/4523
Bathyagonus pentacanthus Bigeye poacher '-1 238 238 238 462474624
Odoﬁtomis trisginosé Pygmy poacher 1 168 168 168 4509(4509 .
Podothecus acipenserinus Sturgeon poacher ) 5 59 194 109 441474906
Xeneretmus latifrons Blacktip poacher 22 115 238 170  3806/4754
Cyclobteridae ‘
Cycl-lopteridae‘ wnidentified - Snailfish unidentified .I' 108 - 289 221 .3854/4255
Cai‘egroctﬁs melanurus Blacktail snailfish 4 157 357 283 3714/4906
Carrangidae ‘
Trachurus symmetricus Jack mackerel 64 s9 21 107 364474800
Sciaenidae
53 55 238 85  3436/3824

Genyonemus lineatus

White croaker
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Atheresthes stomias

Family and Species" Common Name® Frequency Min. Max. Mean Latitude
C - of depth  depth  depth range S/N
occurrence  (m) (m), (m) (ckdmm)
Embiotocidae ' , ‘
" Cymatogaster sgaregata shiner perch: . RER 14 88 68 3446/4856
2alembius rosaceus' © Pink seaperch 88 55 238 Q4 3436/,3954;
Bathymacteridae
Bathm ster signatus Seacher . 1 168 168 168 475974759
Zoarcidae - ‘ )
Zoarcidee unidentified Eelpout unidentified 6 80 . 353 204  4234/4631
Lycodes brevipes _shortfin eelpout S . 119 174 139 393474546
" Lycodes cortezianus Bigfin eelpout 121 60 357 180  3437/4914
Lycodes diapterus Black eelpout 15 - 143 351 268- 345674809
Lycodopsis pacifica | Blackbelly eelpout 42 79 o315 139 3456/4758
Cryptacanthodidae )
Cryptacanthodes giganteus Giant ‘wrymouth 4 135 176 154~ 4335/4707
Anarhichedidae
Aharrhichfhzs ocellatus Wolf-eel 2 ‘82 "7’ 98  3544/3954
' ' {
“lcosteidae
Icosteus aenigmaticus Ragfish 1 337 337 337 4434746434
Scombridae
Scomber japonicus " Chub mackerel 37 59 . 315 113 -, 3457/4725
Stroinatreid;ae .
. Peprilus simillimis - Pacific pompano 45 55 311 90 3436/3754
" Bothidae | ,
" Citharichthys sordidus Pacific sanddab 269 55 29 100 ' 3434/4935
" paralichthys californicus ~ California hali’but N 55 . 5_5 < 8§ 3450/3450
Pleuronectidae . . ‘
Arrowtooth flounder 288 59 357 150  3714/4935
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Table 2 .--Continued.
Family and Species® Common Name® Frequency Min. Max. Mean Latitude
of depth depth depth range S/N
occurrence  (m) (m) (m) (ddmm)
Pleuronectidae (cont.) ‘
Eopsetta exilis Slender sole ‘ 349 59 357 148 343474935
Eopsetta jordani Petrale sole 315 55 315 114 343474935
Errex zachirus Rex sole . 480 55 357 140 343474935
Hippoglossus elassodon Flathead sole %0 60 282 143 435474935
Hippoglossus stenolepis Pacific ﬁalibut 140 60 351 146 372974935
Microstomus pacificus . Dover sole 471 55 357 142 343474935
Platichthys stellatus Starry flounder 7 59 121 76 375474759
Pleuronectes bilineatus - Rock sole 48 57 179 90  3625/4916
Pleuronectes isolepis Butter sole 4 60 75 ‘65 474574814
Pleuronectes vetulus English sole 324 55 289 115 | 344374935
Pleuronichthys decurrens Curlfin sole 8 . 55 238 B2 343674906
vPleuronichthys ritteri Spotted turbot » 1 57 57 57  3436/3436
Psettichthys melanostictus Sand sole o 7 57 7 64  3729/4906
Soleidae
Symphurus atricauda California tonguefish -2 97 130 113 3719/37‘!9

® Nomenclature from Robins (1991) unless otherwise noted.
® Nomenclature from Eschmeyer et al. (1983).




Table 3.--Inventory of biological data by species, depth stratum and I|nternational
Commi ssion statistical area collected during the 1989 west coast triennia
- . (A = otoliths, W = individual weight, G = girth or width, M = maturity,

. T = tagged fiéh,rL = length, P ='pathoiogy data).

North Pacific Fisheries
groundfish survey
S = stomach observations,

‘Conception area Monterey area Eureka area Columbia area ° ‘Vancouver . area -

Blﬁé.rockﬁish“»

Species name -~ 55-183m 184-366m - 55-163m 184-366m  55-183m 184-366m  55-163m  184-366m  55-183m  184-366m
Arrowtooth - -- -- 2L 1L " 9L 69L  3044L;52W; 540L;42S;  5023L; 620L;120W;
flounder ' : '114S;24P;  10P;5G. 237W;169S 16S;56G
o - 119 . ' :
'f'Bﬁtfertsole:> -=" -- - - -~ -- -= - .26L- --
Curlf_ih :sole' - - o 9L - X - - = - - V e 7
Dover sole 324L;425  404L; 3121L;  1325L; 758L;68W;  812L; . 4978L; - 710L;94S; 2680L;95W;  885L;-
R L . 36G;105  2765;25M; = 71W 88G;455; 62G;90S; 736; - 10P - 22G;316S 142W;79G;
, _ 25W; 10P : 27~ 35P - 3878 ‘ 30s
English sole  99L;10G - 5554L;  147L °©  344L;51W; 2L 4411L; .  128L° 2416L; 28L
- S - , 43W;82G6 ~ 60G T 63W;60G ‘ 115W; 996G o
Flathead sole -- -- - -- -- == 1381 - 287L 8L
Pacific halibut 2L = -- 1L -- 11L 111 100L - 22L 1231 19L
Pacific " 964L;30G - 3597;58G 20L 467L;1526. -~ 2554L; -- 186iL -
sanddab ' , ' , : , - 60G L - ‘
Petrale sole 441, 6L  846L;526 | 22L 35L; 14W;, -- 413L;70G 2L 250L; 60W; 2L
. 25G o : 18G . )
Rex sole . 325L 371L 5279L; . 1036L - 561L; - 986L; 12508L; . 1272L  3284L; . 737L;25W;
’ ' - 90G;70P; 66W;76G 51W;51G; - 99G;7P S ‘119W; 216G 25G
90w - T 1P C .
‘Rock sole - - - 80L - - - 55L . -- 193L; 59W -
' sand sole -~ -- 2L;26G -- == -- -- -- F-- -
‘Slender sole -- -- 3L -~ -- 1L -- -- - --
‘Shortspine - 68L;155 -- 351L;51P 15L 283L 189L; - 711L; 51L;165 .191L;46S
thornyhead = ’ : 155 - , 17G: 48s° 76G;60S - - :
- Bank rockfish . - -24L V- 4L - -- - -- - -z --
_ Black rockfish  -- -- == - -- -- -- -- 2L --

S€



Tabl e 3.--Continued.

" Conception area

Monterey area-

Eureka area

Columbia area

Vancouver  area

- Species name 55-183m 184-366m 55-183m = 184-366m 55-183m 184-366m 55-183m 184-366m 55-183m 184-366m
Bocaccio 449L; 12W; -- 728L; 65W; 181L -- 2L 1L;1W; 26 2L 78L; 1W; 1G -~
‘ 27G 65M '
Brown rockfish -- -- 47L -- -~ - - -- - --
Canary rockfish 1L -- 356L;110W; 2L 11L;7A - 341L;61W; 206L;1W; 768L;114W; 13L;2W;
110M;110A ‘ _8G;1M; 1G;1A ~ 114G;110A  2G;7A
o ' 21A;25P ‘
. Chilipepper " 1663L; 182L 4243L; . 640L. 59Li 76L 2L 43L;37W; - --
: : 38W; 246G 135G; a . 376
7 167W
Copper rockfish -- -- 74L -- -- -- -- -= -- --
Cowcod 7L -- 135 2L - - -- -- - --
Darkblotched -~ 2L 113L 173L 118L  762L;100W; 1368L; 307L 166L 47L
rockfish 101G 91w '
Flag rockfish Co-- - - 1L -- --. - -- - - --
: Greeﬁblotched 1L -- 2L -- -- -- -- - - -
rockfish S
Greenspétted 14L 1L 170L;11M- 3L -- -- - - - -=
rockfish . ’ o ) - -
Greenstriped 4L - 1349L 28L 41L 83L 1718L;8P  233L;20P 807L;98W 86L
"rockfish ) ) a ’
'Halfbanded 6L -- 89L -- -- -- 3L -- -- --
rockfish
Pacific ocean -- -- -- -- --  192L;28W;  73L;43W; 481L;50M; 566L;97W;  1483L;
perch 277G;78A; 43G;43A;. 27G;130W; 97G;6P; 202W;151G
2p 1p 111A;46P 135A 469
Pygmy rockfish = -- -- 2L -- -- -- . 22L -- 195L -
‘Redbanded -- -- -- 18L -- -- 4L 7L 11L 16L; 14w
rockfish
Redstriped -- -- -- — -- - - 864L 76L 1454L; 178L; 63W
rockfish 24W; 60G

9¢



Table. 3.

--Continued.

Conception area

Monterey area

Fureka area

Columbia area

Vancouver area

109M; 109A

72G;232A

Species name ~ 55-183m 184-366m = 55-183m 184-366m  55-183m -184-366m . 55-183m 184-366m 55-183m - 184-366m .
Rosethorn - -- -~ 231 271 oL -- 3471 . 176L 5221 11L .
rockfish N - 55W;54M ' e :
Rougheye - - -- - 1L - -- 36L 129L; 16W 12L 69L 30L
rockfish - . : '
Sebastes sp. 1L -- - -~ - -- - -- - --
‘Sharpehin == -- -135L 149L 410L 8L 710L;78G  129L;51G 1041L 278L;
rockfish , o ' ’ D , 135w
Shortbelly 441L;S0A -- 1920L; -810L;90A -- - 1L -- 61L =
rockfish SOM;150A - ’

Silve;érey —- -- — -- - -= -= 1L - 220L . 128L
rockfish S

Speckled - -- 5L -= -- -- - - - -
rockfish 7

splitnose - 446L;30M; . 22L° 1780L; - 811L;44A  116L; 743L; 30A -- 311L;22A
rockfish 30A : :148A ' 57W, 586G

Squaresnout 211L -- - -- -- - -- - - --
rockfish.

Stripetail - 909L 1L 2080L; 1338L . . 410L 303L 49L .129L° 18L- --
rockfish ': 71w ‘

Vermillion 139L 3L . 67L 1L - -- - -- -- --
rockfish » , ' _ o ,
‘Widow.rockfish  138L 1L 161L 1L 166L;103G -- ©141L -- 105L --
Yelloweye - - 10L -- 2L -- 12L; 4W - 47L -z
rockfish :

Yellowmouth -- _— -- -- -- -2 13L - 66L 8L
rockfish ' , , S
Yellowtail -~ -- 274L;109W; . -- 22L;15G -- 849L;181W;  3L. - 679L;142W; 1L~
rockfish ’ 98G;123A

LE



Tabl e 3.--Continued.

Species name

Conception area

Monterey area

Eureka area

Columbia area

Vancouver area

55-183m 184-366m 55-183m 1684-366ém 55-183m 184-366m 55-183m 184-;66m 55r183m 184-366m
American shad -- -- 6L == - e - -- -- --
Chinook _salmon - -= 91, - 2L - 3L - -- -—
Chub mackerel -- - 95L -= - -— 35L -- -- --
Jack mackerel - -- 174L ) ~-- 5p - 64L -- 1L --
Lingcod 65L -— 303L;2wW 6L 1%L 16L;3W; 135L; 37L;18G 324L;81W; 16L;7W;
. 3G 15w; 326G 15G;193A TA
Pacific cod -- -- -- -- -- - 23L;23G6  4L;16G 130L;36G  27L;176G
Pacific hake 167L;19S; 17€9L; 8244L; 3462L; 1456L; 4W; 18;7L;8W;' 15041L; 3156L; 2789L;97W; 900L;
’ 13A 465;34A; l218W: 126W; 30s;:29A 76G; 9A 245W;209G; 158W;27G; 139S; 6M; 5W;5G;
61P 164S5;114M; 126M;74A B 508s;37M; 61S;100M; 153A 35S;46A
196A; 66P 1055; 318A;89pP ‘ S55A;10P '
Pacific herring  -- -- 464 -- -- -  315L -~ - --
Pacific pompanc 130L -- .82L - - -- - - -- -
Pacific tomcod L - -- ~75L - 31L -= - -- -- -
Sablefish 122L;31T; 1S5L;2T; 814L; 265L; 157L;6T; 623L;17G; 1642L; 917L; 735L; 184L;27W;
1 175;8M; 15S;36M; 42wW;95T; 20s;54M; 13s;3A 77A 2W;327; 67T:81G; 66W;179S; 3G;40S;
BA 36A 79S:55M; 98A 108G; 41S;15A 37M;124A 27M;31A
: 76A;25P 975;157A '
-Shiner perch -~ - 2L - -- -- - -- -- --
Walleye pollock  -- -- — - - - 13L - 575L 219L
-- 595L - -- -- -- -- -~ --

White croaker ' ==

8¢



Table 4. --Dominant fish species observed during the 1989 triennial west coast groudfish survey; ranked by CPUE (kg/ha trawled) for the entire survey area.

Rank

A
2

o ® ~N O

1"
12
13
14
15
16
17
18
19
20

Total (55-183 m) .

- total effort

1557.7 ha

total mean CPUE for fish ' 223.82 kg/ha

' Species .
Pacific hake -

Spiny dogfish

Jack mackerel

Arroutoothrflouhder,

Pacific sénddab
Sablefish

Boépccio

vétlouféil rockf ish
Pacific herring
Dover sole

thi lipepper
Lingéod‘ ;

Rex sole

English sole

Re&étripe roﬁkfish .

Canary rockfish
uidou‘fockfish .
Chub mackgrelv
Stripetail’rockfish

Pacific cod

Mean CPUE "’

(kg/ha) Variance

75.11
" 45.67

11.63

11.17

8.54

8.48
6.10
5.09
4.66
4.55

3.8

"3.57

3.44

3.3
2.61 .
2.47

2.28

2.02
©1.86

1.53

136.54

206,92
15.71.

7.08

7.27
13.38
16.74

4.87

4.17
0.26
1.35

0.57

0.07

0.13
1.05

0.63 -

1.27
0.74
0.33

0.16

Cumut ative
proportion

0,336

0.540
0.592

0.642

0.680 -

0.718

0.745

0.768

0.788

0.809
0.826
0.842
0.857
0.872
0.8
0.895
0.905

'0.914

0.922

0.929

Total (184-366 m)

total effort -396.3 ha

~ total mean CPUE for fish 171.49 ha

sPécies

Pacific hake

Shortbelly rockfish

Pacific ocean perch

' Sablefish

‘Arrowtooth flounder .-

Dover sole
splitnose rockfish

Spiny dogfish .

) Sharpchinrrockfish

Stripetail rockfish

Walleye pollock

Chilipepper

_ Rex sole

Canary rockfish

parkblotched rockfish-

Shortspine thornyhead

Lingcod

Longnose skate

Pacific halibut

Spotted ratfish

‘Mean CPUE

.63.48
17.61

11,96
©10.14

7.87

- 7.37
7.08
6.64
5.45
4.03
3.53

3.47

2.80

2.79 .

2.24
1.64
C1.46

1.4

1.39

1.36

Cﬁmlative 7
(kg/ha) Variance proportion -

456.95

123.79

26.99
. 9.18

4.59 .

1.21 -

1.95
18.84 -

12,40

- 2.83
4.22
1.74

0.370
0.473
0.543
0.602
0.648

0.691

- 0.732

0.771
0.802
0.826
0.847
0.867

0.883

0.89
0.912
0.922
0.930
0.939 -
0.947

0.955

Total (55-366 m

7 total effort 1953;9 ha

total mean CPUE for fish. 213.55 kg/ha

Species

Pacific hake

_Spfny dogfish -

- Arroutéoth flounder

Jack mackerel
SaBlefish -

Pacific sanddab

_Dover sqlé

Bocaccio

Yellowtail rockfish

_ shortbelly rockfish

Chilipepper
Pacifiérherrihg
Re;>sole

Lingéod

English sole
Canary réckfish :
Pa;ific o;ean—perch

Redstripe rockfish

" stripetail rockfish

‘Widow rockfish

Mean CPUE

72.83
38.01
© 10.53
9.35

8.81

6.88

5.11 °

. 5.06
4.09

4.04 .

3.80
3.75

3.3

3.16
2.7
2.53
2.4
2.29
2.28

1.84

105.80

134.38
475
10.15

9.00

4.70

0.22

10.82

3.15
4.8%
0.9
3.08
0.05
o.38
0.08
0.67
0.96
0.70
0.32

0.82

- Cuilulative
(kg/ha) ~ Variance proportion

0.341

'0.519 -

0.568
0.612

0.653

..0.709

0.733

0.752
0.771
0;789
'70.807

0.822
0.837
'0.850

0.862

0.686

6¢€

0.873

0.884
0.895

0.903




Table 5 .--Dominant fish species observed during the 1989 triennial west coast groundfish survey,

Rank

1

&~ w' N

~ o w

10
1
12

13
%

15
16
17
18
19

20

United States (55-183 m)

total effort

1336.3 ha

total mean CPUE for fish 207.51 kg/ha

Species
Pacific hake
Spiny dogfish
Jack ﬁackerel
Pa;ific sanddab
sablefish
Bocaccio
Vglloﬁthil rockfish
Ch}lipepper
Engliéh sole
Pacific herfing
Arrowtooth flounder
Dover sole»
Rex sole
Widow rockfish
chuﬁ mackerel
Stripetail rockfish
Lingcod ‘
White croaker
Canary rockfish

American shad

Mean CPUE

Cunutative

(kg/ha) Variance proportion

91.59
21.36
14.43
10.15
8.26
7.00
5.30
4.81
3.66
3.50
3.48
3.39
3.12
2.
2.50
2.30
1.89
1.67
1.54

1.51

209.78
88.26
24,20

11.18

19.63

23.92 .

6.62

2.08

0.18

3.55-

1.42
0.10

0.06

“1.85
1.14
0.51
0.23
0.56
0.20

0.55

0.441
0.544
0.614
0.663
0.702
0.736
0.762
0.785
0.803
0.819
. 0.836 -
‘0.853
0.868
0.881
0.893
0.904
0.913
0.921
0.929
0.936

Sharpchin rockfish

ranked by CPUE (kg/ha trawled)

United States (184-366 m)

total effort 366.6 ha

_total mean CPUE for fish 135.18 kg/ha

- Mean CPUE

Species
PAcfficvhake
Shortbelly rockfish
Sablefisﬁ '
Splitnose rockfish
Doveé sole
Pacific o?ean perch
Str}petﬁil rockfish
Arréﬁféoth flounder
Cﬁilipepper
Canary>ro£kf%sh
Rex sole
Darkblotched rockfish
Spin; dogfish

Hélleye pollock

Shortspine thornyhead
Longnose skate
Lingcod

White croaker

Pacific halibut

(kg/ha) Variance

49.07
19.41
9.96
6.78
6.71
6.03
4.4t
3.99
3.83
2.98
2.7
2.43
2.21

1.72

Ln

1.68
1.20
1.16
1.05
0.82

124.11
150.41
10.80
1.80
1.21
14.53
3.44
0.41
2.08
8.30
0.22
0.31
" 0.28
o.9i
0.59

0.07.

0.13

0.26

1.1
0.13

Cunulative
proportion

0.363
0.507
0.580
0.630
0.680
0.725
0.758
0.787
0.815
0.837
0.858
0.876
0.892
0.905
0.917
9.930
0.939
0.947:
0.955
0.961

in the United States.

United States (55-366 m)

total effort 1702.9 ha
total mean CPUE for fish

e Mean CPUE
Species (kg/ha) Va
Pacific hake 82.42
Spiny dogfish 17.23
Jack macker;l 11.32
sablefish 8.61
Pacific sanddab 7.98
Bocaccio 5.66
Sﬁortbélly rockfish 4.89
Chilipepper 4.60
yelloutail rockfish 4.16
Dover sole 4:.10
Arrowtooth flounder  3.59
Rex solé 7 3.03
English sole 2.95
§:ripetail rockfish  2.77
Pacific herring 2.?4'
Widow rockfish 2.18
Chub mackerel 1.96
Canary rockfish 1.85
Lingcod 1.73
white croaker 1.54

191.91 kg/ha

riance
134.80
54.30
16.&9

12.58

6.87
14.72
7.10
1.37
4.07
0.12
0.89
0.05

on

0.47
2.18
1.14
0.70
0.51
0.16

0.40

Cunulative
proportion

©0.429
0.519
0.578
0.623

0.665

0.694

0.720
0.744
0.765
0.787
0.805
0.821
0.837

-0.851
0.865
0.877
0.887

0.896

0.906

0.914

o¥



Table 6. --Dominant fish species observed during the 1989 triennial west coast groundfish survey,
Fisheries Commission Conception area.

Raﬁk
1.
2
3

'@ ®™. N o

-
12
13
1%
15
16
17
18
19
20

Conception (55-183 m)

total effort 71.0 ha-
" total mean CPUE for-fish

Species
Bocaccio
Pacific sanddab 7
Hidou_rockfish
Chilipepper

Squarespot rockfish

Vermilion rockfish-
_ Stripetail rockfish

- Patific.pompano

Plainfin midshipman
White croaker
spiny dogfish

Dover sole

- Sablefish

Shortbelly rockfish.

Pacific éleqtr{c'ray

Petrale sole"

Rex sole’

English sole
Pacific hake

Bank rockfisﬁ

Mean CPUE

66.36
20.52
18.17
14.02

6.57

3.63

2.9

1.95

1.63

1.43

1.26

0.84
7 . 0.82
©0.78
0.3 ,

0.58

 0.58

045

.41
0.39

6271.21
103:74

330.05

33.37

38.44

6.33

3.02

.73

0.22
0.56

- 0.45

©0.15.

0.07
0.12

. 0.07
0.03
0.03
0.03

0.04

0.15 -

147.14 kg/hs

- Cumulative
(kg/ha) Variance proportion:

0.451

0.590
0.714

0.809

0.854

0.879

0.899

0.912

0.923
0.933

0.941

0.947

0.953
0.958

0.962

" 0.966

- 0.970

-'0.97;
0.976
0.979

Conception €184-366 m)

total effort 32.0 ha

total mean CPUE for fish 55.74

. Mean CPUE

Species
Pacifiq hake -
Dover sole
Splitnoée rockfish>.
Strip§tail rockfish
Rex solé 7
Shértbelly rockfish
Sablgfishl

chilipepper

~ shortspine thornyhead

© Bank rockfish

Surf smelt -
Pet;ale sﬁle
Longnose skate
Spotted ratfish
spiny dogfish
vermilion rockfish

Pacific electric ray

,Slénder sole

Bigfin eelpout

california skate '

(kg/ha) Variance

' 14.85

11.33

6.28

5.01

4.29

3.53
3.29
3.21
0.61

0.58

0.55 .
T 0.45

0.29

0.21

0.19

0.18

0.16
0.13
©0.12

0.12

46.25

58.54

C9.12

23.69
8.66
12.36
1.66
2;75
0.23
0.3
0.30

10.09

©0.04

. 0.01

0.01

~0.02

0.03

0.01

0.01
. 0.01

ranked by CPUE (kg/ha trauled)

kg/ha

Cunulative -

proportion
0.266
0-470
0.582
0.672
0749
0.813
0.872 .
0.929
0.940 .
0.951
. 0.960
“0.968
0.974
0?977 .
0.981
0.964
0.96?
0.989
0.992
' 0.99%

Conception (55-366 m)

total mean CPUE for fish 105.97 kg/ha

total effort 103.0 ha
‘ ~ Mean CPUE
Species
Boéaccip 7 36.47
Pacific sanddab 11.30
Vidow rockfish - 10.00
‘Chi[ipeppe; 9.15
Pacific hake . 6;91
Dover sole 5.57
Stripetail rockfish  3.90
Squarespot rockfish ‘ 3.61
splitnose rockfish 2.83
_Rex sole ' 2,25
Vermilion rockfish  2.08
shortbeply rockfish  2.02
Sable}ish ‘ 1.9%
"Pacific pompano’ 1.08.
Plainfin midshipman  0.90
white cro;ker 6.78
spiny dogfish 0.78
Petrale sole 0.52
Bank rockfish 0.49
Pacific electric ray 0.42

1289.86
31.33

99.67

10.64

8.99

11.93

5.72
11.61
185

1.77

1.92

2.54 -

0.36
0.52

0.07.

- 0.16
‘0.14

0.03

0.11

0.03

in the International North Pacific

Cumulative

0.344
0.451

0.545

0.631

0.697
0.749
'o.zas
0.820
| 0.847

0.868

0.888

0.907
0.925
0.935
0.944
0.951
0.958
' 0.963
0.968
0.972

(kg/ha) Variance proportion -

v




Table 7. --Dominant fish species observed during the 1989 triennial west coast groundfish survey, ranked by CPUE (kg/ha trawled) in the International North Pacific
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Fisheries Commission Monterey area.

Monterey (55-183 m)

total effort 371.6 ha
‘total mean CPUE for fish 220.89 kg/ha

Mean CPUE
Species (kg/ha) Variance
Pacific hake 70.54 ‘475{79
spiny dogfish 54.56  1129.64
sablefish 16.70  223.77
Chilipepper 15.45 26.72
. Jack mackerel 11.18 34.20
Pacific sanddab 7.04 0.62
StriPeteil‘rockfish 6.49 5.94
White croaker 5.84 7.32
English sole 5.30 0.67
Shortbelly rockfish 3.08 2.05
Pacific herring 3.00 .62
Dover sole 2.57 . 0.181
‘Rex sole 2.5 0.07
Lingcod 2.3 - .0.30°
Plainfin midshipman 1.73i 0.23
Petrale sole 7 1.34 0.04
Greenstriped rockfish  1.30 0.09
Bocaccio 7 1.1 0.37
Yellowtail rockfishr 0.95 0.40
Widow rockfish 0.83 0.56

Cunulative
proportion

- 0.319

. 0.566 .

0.642
0.712
0.762

0.794

0.824

0.850
0.874
0.888
0.902
0.913
o,ézs
0.935
0.943
0.949
0.955
0.960
0.964
0.968

Monterey (184-366 m)

total effort B86.6 ha

total mean CPUE for fish 294.37 kg/hs

Cunulative .

0.404
0.701
0.762
0.81
0.866
0.902
0.918
0.934
0.948
0.959

© 0.970
0.974
0.978
0.981
0.984
0.987
0.989
0.990
0.992

Mean CPUE
_Species . Ckg/ha) V9riance proportion
Pacific hake - 118.83  1737.25
Shortbelly rockfish’ 87.52  462.60
Sppi:noge rockfish  17.87 26.35
Stripetail rockfish 15.46 54.12
Chi L ipepper 15.12 37.43>
Dover sole 10.61 6.7
white croaker 4.87 23.75
Sablefish 4.56 1.54
spihy dogfish 4.19 3.2
BocacciO" 3.25 4.29
Rex sole 3.17 1.29
Shor;spine thornyhead 1.25 - 0.14
Darkblotched rockfish 1.08 0.19
English sole 1.07 0.41
Spottéd ratfish 0.86 '6.22
Sharpchin rockfish - 0.78 0.38
Longnose skate 0.57 0.16
Bigfin eelpqut 9.46 0.04
Pacific sanddab 0.40 0.1é
Greenstriped rockfish 0.27 0.01

0.993

Monterey (55-366 m)

total effort 458.3 ha

total mean CPUE for fish 233.92 kg/ha

Mean CPUE

Species (kg/ha) Variance
Pacific hake 79.10 376.63
Spiny dogfish 45.61 764.53
Shortbelly rockfish  18.06 15.94
Chilipepper 15.39 19.26
Sablefish 14.54 151.48
Jack mackerel 9.19 23.14
stripetail rockfish 8.08 5.72
Facific sanddab - 5.87 “0.42
white croaker 5.67 5.70
Englishrsol? 4.55 0.46
Dover sole 3.99 0.33
Splitn;se réckfish 3.18 0.83
Rex sole 2.65 0.69
Pacific herring - | é.k? 1.09
Lingcod 1.87 0.20
Bocaccio 1.49 0.39
Plainfin midshipman 1.45 0.16
Petrale sole i 1.14 0.03
Greenstriped rockfish 1,12 0.06
Yellowtail rockfish 0.78 0.27

Cunulative
proportion

0.338
0.533
0.610

0.676
0.738
0.778
0.812
© 0.837
0.861
0.881
0.898
0.912
0.923
0.933
0.941
0.948
0.954
0.959
0.964
0.967

44



Table 8. --Dominant fish species observed during the 1989 triennial west coast groundfish survey, ranked by CPUE (kg/ha trawled) in the International North Pacific

Rank
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Fisheries Commission Eureka area.

Eureka (55-183 m) " Eureka (184-366 m) Eurekar(55-366 m)
total effort 134.9 ha "

_ ‘total effort 58.8 ha
total mean CPUE for fish

total mean CPUE for fish 104.05 kg/ha

total effort 193.7 ha’

118.85 kg/ha total mean CPUE for fish

115.76 kg/ha

‘Cunutative Cunulative

(]

. ) Mean CPUE - ) Mean CPUE Cunulative - Mean CPUE .

Spe;ies ) (kg/ha) Variance proportionr . Species '(kg/ha) Variance proportion Species 7 (kg/ha), Variance proportion
Pacific hake 4316 397.17  0.363  ssblefish 32,20 453.94  0.310 Pacific hake 39.51  251.42 - 0.341
Jack_mackerel 33}26 ©155.54  0.643 . Pacific hake , i 25.63  56.93  0.557 Jack mackerel 26.36 97.49 6.569
Chub mackerel . - ‘828 13.20 ﬁ.?l; Darkblotched rockfish 'j.évl. 15,02 0.648  Sablefish 7.40. 19.85  0.633
Vidow rockfish . 4.8 22.79 © 0.754 Dover sole 8.78 4.9 0.732.  Chub mackerel 655 . 8.27  0.690
‘Dover sole ' 484 52.24‘ 7 0.75% sﬁlitnqse rockfish 6317 3.67  0.793 Dover sole ) 5.66 16 o8
Spiny dogfish 4.05 10.42 0.828  Rex sole ’ 3.90 1.87  0.830 Widow rockfish 383 w28 0.772
Paciffcr§anddab 3.45 133 0.857  stripetail rockfish  2.97 3,53 0.859 - spiny doafish 359 6.64  0.803
>§tripet;|l Eocgfish 3.22 3.62  0.885 Pacific ocean perch 2.33 0.8 0;881 ' étrlpetail rockfish .- 3.17 z!aé,' 0.830
Chinook salmon 188 0.37  0.900 Pacific halibut - 1.89 0.5 - 0.899 Pacific sanddab 2.73. 0.83‘_ 10.854
Re*‘so!e 1.25 0.08 0.911  Longnose skate 1.81 0.75  0.917 Darkblotched rockfish 2.22 0.68 . 0.872
English sole- ERL 0.08 o.oior Spiny dogfish 1.80 - 2.46 0.93%  Rex sole C e 0.1 0.888
Longnose skate S 1.00 0.16 0.92977 réhor:spine'thornyheéd 1.52 “0.19 '07549 Cﬁinoék salmon ~1.49 » 0.23 4 ﬁ:961(
Yellowtail rockfish  0.95 0.4  0.937  Lingcod e 039 0.959  splitnose rockfish  1.32  0.16  0.913
Lingcod . . 6.88 0;10' 0.944 ;‘ - Arroutoothrflounder f 0.64 0.21 7 0.968 » Longnosérskate V 1.17 0.13 | 0.9237 
Sablefish 0.87 . 0.26 0.951 Chitipepper 0.5t 0.26  0.973 Lingcod o 0.92  0.08 . 0.931
Sharpchiﬁirockfishl 6.76' 0.58 0.958 ‘Green;triped rockfish - 0.46 ' 0.04. 0.976 - English solé O.ﬁQ . 0.05 0.938
Greenstriped rockfish  0.64 017 0.963 Redbanded rockfish 0.8 - 0.01 0.979  pacific halibut  0.85 .  0.08 0.946
Pacific halibut 0'58, VO.iO 0.968 ’ Eulachon 0.27 0.03 . . 0.982 Yellowtail. rockfish 0.75 AO.ZT . 0,952 B
Petrale sole 0.55 10.02 - 0.973 - Spotted ratfish 0.25 0.3  0.98 ‘sherpchin rockfish 0.62 036 0.957
Eulachon 7 0.51 0;07 6.977 Bocaccio 0.23 ' 0.01 0.986 ‘Greénstripeq rockfish 0.59 0.1 '0.962



Table 9.--Dominant fish species observed during the 1989 triennial nest coast groundfish survey, ranked by CPUE (kg/ha trawled) in the International North Pacific
Fisheries Commission Columbia area.
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Columbia (55-183 m)

total effort 602.8 ha
total mean CPUE for fish 214.87 kg/ha

Mean CPUE

?pecies (kg/ha) Variance
Pacific hake 136,23 755.18
qaék mackerel 15.73 90.00
Pacific sanddab ' 14.58 51.14
" sablefish 6.70 1.9
Yellowtail rockfish ;.75 5.56
Rex sole 4.49 0.22
pacific hérring 4.03 15.27
Dover sole 3.8§ 0.22
Engliéh sole 13.54- 0.53
Chub mackerel EXT 4.4
American shad- - 2.70 2.50
Arcowtooth flounder  2.57 - 0.12
vLingcod '1.66 0.95
Spiny dogfish - 1.70 0.10
Pacific halibut 1.43 0.16
Greenstrfped rockfish 1.12 0.07
Petrale sole 1.00 0.1
Canary rockfish 0.96 0.21
‘Redstripe rockfish 0.85 0.2
Sharpchin rockfisﬁ 0.76 0.18

Cunulative
proportion

0.625
0.698
0.766
ﬁjrbr
0.819
0.860
0.859
0.877
0.893
0.908
0.920
0.932
0.941
0.949
0.956
0.961
0.966
0.970
0.974

0.978

Columbia (184-366 m)

total effort 146.0 ha
total mean CPUE for fish 86.23 kg/ha

Species

Pacific hake

Sablefish

- Canary rockfish

Afroutooth *loundef-,
Splftnosé rockfish
Pacific ocean perch
Sharpchih rockfish
Dover sole

Lingcod

sﬁortspine th;fnyhead
Rex sole

Darkblotched rockfish

Pacific halibut

Greenstfiped roékfish
Longnosé skate
Spotted ratfish‘
Stripetail rockfish
Chilipepper
Rosethorn rockfish

Spiny dogfish

Mean CPUE
(kg/ha) Variance
37.07 215.01
10.15 26.29
7.30 50.68
407 - 0.76
©3.37 2.20
3.30 4.1
3.03 2.9
2.25 0.16
2.12 1.43
2.00 0.30
1.84 0.14
1.84 0.45
1.2 0.64
1.21 0.17
1.12 0.36
0.79 0.37
0.52 0.09
0.35 0.12
0.34 0.03
0.31 0.01

Cunulafive
proportion

0.430
0.548
0.632
-0.679
0.718
0.757
0.792
0.818
0.843
0.866
0.887
0.908
0.923
0.937
0.950
0.959
0.965
0.969
0.973
0.977

Columbia (55-366 m)

total effort 748.8 ha

total mean CPUE for fish 188.47 kg/ha
A ‘Mean CPUE Cumulative
Species - (kg/ha) Variance proportion
Pacific hake 114.29  486.10  0.606
Jack mackerel 12.51  56.85  0.673°
Pacific sanddab .59 3231 0.73
sablefish 7.40 8.5¢ 0.77%
Rex sole 3.9 0.15  0.795
Yelloutail rockfish  3.79 3.70  0.815
Dover sole 3.55 0.15  0.833 R
Pacific herring 320 9.65 0.850 ©
Arrowtooth flounder 2;88 0.1 0.866
English sole 2.87 0.34  0.881
Chub mackerel 2.47 .79  0.8%
Canary rockf ish 2.26 2.27. 0.906
American shad 2.17 1.58 0.918
Lingcod 1.99 0.66 0.928
- spiny dogfish 1.41 0.06 0.936
Pacific halibut 139 0.13  0.943
sharpchin rockfish  1.23 0.23  0.950
Greenstriped rockfish 1.14 0.05. 0.956
Petrale sole 0.81 0.13 0.960
- Longnose ?kate ) 0.75 0.05 0.964



Table 10 .--Dominant fish species observed during the 1989 triennial west coast groundfish survey, ranked by CPUE (kg/ha trawled) in the U.S. portion of the

‘Rank

& w N

] =] ~ [- R

1
12
13
1%
15
16
17
18
19
20

International

' USVancouver (55-183 m)

total effort

155.9 ha

total mean CPUE for flsh 263.57 kg/ha

Specfes
Sbiny dogfish
Pacific hake
Bocaccio
Yellowtail rockfish

Arrowtooth flounder

‘Widow rockfish

Redstripe rdokfish
Caoary rockfiéh
Pacific herring;
Halfeye pollock
English sole
sablefish
Pacific halibut
Pacific sanddab _>
Dover sole

Lingcod

Silvergray rockfish
Pacific tomcod
Sharpchinrrockffsh

Greenstriped rockfish

Mean CPUE
(kg/ha)

47.99

45.09

41.76

26.13

- 21.59

11.05

10.48

8.1

7.68

4.19

3.87

3.82

3.16
3,00

2.49
.2.33
2.02
1.90
1.70
1.64

196.16 .

577,31
1732.96
" 490.75
f28.52
97.81
24.82

13.22

13.60
7.76

1.44
4.2

092

0.78
0.51
0.44

1.13 -

1.28
0.50

0.42

Cumlkative
Variance -proportion -

0.182
0.353

0.512
0.611

0.693

0.735
.77
0.805
0.834

0.850

0.865

0.879

0.891

" 0.903

0.912
0.921

0.929

0.936 N

0.942

0.949

North Pacific Fisheries Commission Vancouver area.

. USVancouver (184-366 m)

total effort 43.2 ha
total mean CPUE for fish

.Spooies
Pacific ocean pérch
Pacific hake
Arroutoofh flounder )
Haffeye pollock '
Dover sole
$biny dogfish . '
Sablefish -
Longnose skate

Rex sole

Shortspine thornyhoad

Darkblotched rockfish
Sharpchin rockfish
Spotted ratfish
Rougheye rockfish -

Redstrlpe rockflsh

PBCIfIC cod

Flatheod sole
Lingcod - 7
Pacific halibut

Splitnose rockfish

Mean CPUE

33.82
21.46
16.61
13.46

9.69

7.38
.

2.78

2.67

"2.36

2.20°

“1.81

1.61
1.33

.25
1.04
. 0.88
0.80

"~ 0.51

0.48

127.72 kg/ha

849.25

58.78
15.98

56.51

8.03

6.05

1.3

2.77
0.27
0.3
1.08

1.7

0.29

0.40
0.69

0.19

0.42

0.44
0.1

0.20

Cunulative
(kg/ha) Variance proportion

0.265
0.433

~ 0.563
0.668
0.744

- 0.802

0.831
0.853
0.874

0.892

-0.909 -

10.924

0.936

0.947 -

0.956
0.965
0.97?
0.973
0;982
0.986

uSvancouver (55-366‘m)

total effort

199.1 ha

total mean CPUE for flsh 229 42 kg/ha

Speoies'
Paclffc hoke

Spiny dogfish

Bocaccio

Arroutooth flounder

Yellouta{l'rockfish

Pacific'ocean perch‘

Widow rockfish

" Redstripe rockfish

Halleye pollock

Canary rockfish
Pacific herring
Dover sole

Sabféfish.

English sole

Pacifio halibut

,Pacific'sanddabf

Lingcod

" Rex sole
_ Sharpehin rockfish

- Longnose skate.

Hean CPUE

(kg/ha) Variance

39.15
37.78
31.27

- 20.34
19.57

8.87

8.28
a.i& -
6.52
6.09
5.75

430

5
2.93

- 2.50
2.26
1.94
1.84
.73
1.65

327.27
110.32
971.26

73.06

275.05

53.70

54.82

13.96

7.92

7.41

7.62
0.79

2,45 -
0.81 .

0.52

0.44

0.27

0.15.

0.39

0.32

Cumlatlve -

proportion

0.7

0.335 -

0.4T2

0.560

0.646

0.684
0.720
0.756
0.784
0.811
0.836

0.855

0.871
0.88
0.895
0.905
0.913
0.921
0.929

0.936

SY



Table 11 .--Dominant fish species observed during the 1989 triennial west coast groundfish survey, ranked by CPUE (kg/ha trawled) in the Canadian portion of the
International North Pacific Fisheries Commission Vancouver area.

CanVancouver (55-183 m) | . ‘ CanVencoﬁver (184-366 m) ‘ : ~ CanVancouver (55-366 m)
total effort 221.4 ha : ' total effort 29.6 ha | total effort 251.0 ha o

- total mean CPUE for fish 334.90 kg/ha total mean CPUE for fish 544.69 kg/ha . totalrmean CPUE for fish 35680 kg/ha

Mean CPUE ' Cunulative . g Mean CPUé Cunulative . Mean CPUE Cunulative

Rank Species (kg/ha) Variance proportion - Species (kg/ha) Variance proportion Species (kg/ha) Variance proportion
1 Spiny dogfish 188.74 3309.54 0.564  Pacific hake 222.75 49448.12 0.409 Spiny dogfish 174.69 2682.94 0.490
2 Arrowtooth flounder 43.55- 166.77 = 0.694 Pacific ocean perch 59.13 7477.05 0.518 ‘ Arroﬁtooth flounder 43.74 139.65 0.612
3 Lingcod ' " 11.;0 11.37 0.728 Spiny dogfish . 5411 2604 .31 0.617 Pacific hake 28.26 543.80 0.691
4 SQbiefish : 11.2 16.28 0.761 Sharpchin roékfish 45.52 1629.65 0.700 Sablefish 1.7 13.32 0.723
S5 Pacific herring 9.57 - 68.09 0.790 Arrowtooth flounder 45.40 - 540.06 0.784 Lingcod » 10.71 9.20 0.753
6 Dover sole 9.43 5.43 0.818 walleye.pﬁllock 22.57 7502.47 0.825 Dover sole - 9.79 7 4.62 0;780

7 pacific cod : 7.89 3.65 0.842 Dover éole 12.§i 24.66 0.849 Pacific ﬁerring 8.58 54.62 0.804 N

8 Redstripe roékfish 7.21 22.85 0.863 §ilvergray rockfish 12.37 143.61  0.872 Redstripe rockfish 7.44 19.16 0.825 @
9 Canary rockfish 6.66 13.65 0.883 Splifnose rockfish 10.97 62.33 0.892 Pacific cod 7.35 2.97 0.846
10 Pacificrhake 5.59 5.97 0;¢00 Sgblefish ) 16.617 © . 24.56 6.911 Pacific ocean perch 6.48 5.22 0.864
11 Rex §6lé 4;82 0.85  0.914 Redstripe rockfish 9.45 7 . 76.19 6.929 Canary rockfish - 6.07 10.96 0.881
12 Yellowtail rockfish 3.72 6.39 0.925 Pacific hﬁlibut 7.61 21.13 0.943 Sharpchin rockfish 5.53‘ 17.94 0.896
13 ualleye pollock "3.05 1.84 0.934 Spotted ratfish ) ~7.55 43.56 6.956‘ Walleye pollock 5.08 . 6.96 0.911
' 1@ Pacific halibut 2.74 '0.96' 0.942 Lingcod - 4.79 7.91 0.965 Rex sole . 4.68 0.70 0.924
15 English sole 1.98 0.16 - 0.948 Longnose skate : 3.8 5.21 0.972 Yellowtail rockfish &£ 3.33 5.13 - 0.933
16 Siivergray-rockfish T 1.92 7 0.75 0.954 Rex sole 3.50 1.61 0.979 Pacific halibut © 3.2 1.00 0.942
17 Pacific sanddab 1;86 " 0.53 0.960 Pac{fic cod 2.69 4.24 0.984 Silvergray rockfish 3.01l 2.16 0.951
18 Bocaccio ‘ 1.55 . 0.55 0.964 . Rosethorn.rockfish 1.64. 1.65 0.987 Spotted ratfish 1.98 0.66 0.956
19 Greenstriped rockfish 1.48 ,0.51 0.969 Rédbanded rockfish 1.58 6.60 0.989 English soie 1.78 0.13 0.961

20 Longnose skate 1.37 0.1 0.973 Shortsblne thornyhead 1.17 ‘0.25 0.992 Pacific sanddab 1.67 0.42 0.966




Table 12. --Dominant fish species observed during the 1989 triennial west coast groundfish survey,
Fisheries Commission Vancouver area.

. Rank - -

1 s

o @ ~N o

10
"
o 12
Ca
“
15
16
a7
18
C9.
20

‘Vancouver (55-183 m)

total effort 377.3 ha 7

total mean CPUE for fish 283.01 kd/ha

(kg/ha) Variance.

- Mean: CPUE
Species
spiny dogfish 6.7
' Arroutooth flounder 1 36.59
Pacific hake 1836
'Bocaccgo : 14;2& i
Yellowtail rockfish  10.80
Pacific herring  8.95
ﬁedstripe rockfish 8.23
Lingcod ' 8.08
‘ Sablefish» ' 7.78
Do@gf sole ?.SJ
Canary rockfish 685
Pacific codi . 5.06
valleye pollock -3.85
Rex sole f 3.82
Widow' rockfish 349
Pacific halibut 2.90
Engllsh sole i_ 2.58
Pacific sanddab » 2.20
silvergray rockfﬁgh 195
Greenstriped rockfish  1.53 .

1949.47

_on.13
‘57256;
1?3.35'>'
5202

33.05

13.16
5.8

8.61

2.60

- 2.05
"2.48
0.43

9.77 -

0.5
To.24
032 -

0.46
0.14

7.71

Cumulative

proportion

0.412 -

- 0.5642

: d:&of‘
0.657
0.695 .
0727
0.756
0784
0.812

0.838

- 0.862

0.0t
0.893
0.907
0.919 -
0;926 -
0.938
5.946'

©0.953
0.958

ranked by CPUE

véncouQer (184-366 m) -

total effort -72.8 ha

total mean CPUE for flsh 305. SO kg/ha

Mean CPUE

Species

Pacific hake

pacific qéean perch

- VArroutdoth flohndef -
. spiny dogfish

. Sharpchin rockfish -

Walleye pollock _ -

- Dover sole

Sablefish -

"Silvergray rockfish

splitnose rockfish

“Redstripe rockfish-

Spotted ratfish

" pacific halibut

Longnose skate

‘Rex sole

Lingeod: -

- shortspine thornyhead.
"pacific cod °

- Darkblotched rockfish

Redbanded rockfish

Curulative ’

(kg/ha) Vafiénce proportion

103.02

49.9M

-29.62 ..
26.39.

19.73

16.94;
1152 _
7.3
5.05.
e

4.54

4.09

3,38
3.22

3.01
2.38
1.88

1.79
1.39
0.85

8207.17
" 561,69
103,18
1-‘431.23 '
27340

97.36

7.54 -

7.07

© 2.03

10.91

12.99

7.15
- 3.85

1.73
0.34- .

1.56

0.16

0.74

©0.62

-0.14

0.337
0.501"
- 0.598 -
0.684
ons
0.804
0.842
0.866
0.882
o.péa
0.913.
0.926
0.937
- 0.948
0.957
079&5
0.971
0.977
' 0.982

0.985

(kg/ha trawled) in the International North Pacific..

Vancouver (55366 m)

"total effort 450.2 ha - :
’ total mean CPUE for .fish 286 49 kg/ha

Curlulatwe

©0.948

L Mean CPUE
Species 7 (kg/ha) yariance proportion
spiny dogfish 102,79 1404.06  0.359
7 Arrouﬁoo:h flo¢yxy=r 35.51 67.61  0.483
Pacific hake 3143 236,96 | 0.592
Bocaccio - i' 2.1 'fz3}94 0.635
' Yellouta\l Fockfish  9.16 . 37.19 . 0.667
Pacuflc ocean perchl§ 8.06 - -13.42 0.695 7
Dover sole_ 7. 9 ' 2.06 . 0.723 N
Sablefish 63 o Y
Redstrlpe rockflsh j 7.66 o9 0.7762:7
Pacific herring 7.6 .63 0.803
Lingcod - S 7:20 3.96 0.828
= Welleye pollack 5.87  4.10  0.848
" Canary rockfish.. . 5.86 5.52 .. 0.869
‘Pacific cod 450 149 0.884
'sharpchln rockf|sh © 4.01 6.68 0.898 -
Rex sole. | 3.6 031 0.91
Pacific hatébut 2.98 0.48 - 0.922
widow rockfish 296 6.9 0.932
silvergray rqckfish 2.43 - 0.90 - 0.940
English'sole 2.20 6.17




Table 13 .--Estimates of fish biomass from the 1989 west coast
conbi ned depth (55-366 m. Confidence intervals are expressed as a percentage of

groundfish survey by INPFC area for the
the poi nt

estimate. T denotes trace value. Differences in totals result from rounding.
Estimated .
Taxon '°"::;°;8’;: w :'”:: : Estimated biomass [t) by INPFC subarea and 90% confidence interval
confidence fish X
interval biomass Conception Monterey Eureks Folumbia US-chouver Can-Veancouver Vancouver
Cartilagenous
. Spiny dogfish 198,234 + 61 17.8 167 £72 61,643 +103 1,852 £121 3.404 + 24 40,937 £ 80 100,231 £ 73 141,168 % 61
Skates and raya 7.081 + 18 . 08 189 + 49 978 + 28 852 + 40 2,426 + 38 837 + 41 1,899 & 31 2,636 + 27
Othars 4,233 + 35 0.4 114 + 45 846 + 87 71 £ 65 600 + 58 802+ 66  -1,693 67 2596 + 49
Total c.nil.ﬁenouq : 209,548 + 48 188 470 + 32 | 53,467 = 99 2,776 £+ 81 6,435 x 21 42770 £ 86. 103,623 + 71 146,399 % 59
Flattish
Arrowtooth flounder 54,893 + 34 . 49 - 8 £100 237 £ 44 5977 £+ 18 11,295 + 69 37,377 £ 45 48,671 & 39
Dover sole . 20,629 + 15 2.4 1,095 +114 4,640 + 25 2,923 + 38 6,965 + 18 1,928 + 23 9.078 = 34 11,008 + 30
English sole 14,370 £ 17 13 82 % 62 6,131 + 25 456 + 43 5.806 + 32 1,302 £ 48 1,792 x 37 3,095 + 31
Pacific halibut 17,475 £ 27. 0.7 - 200 + 68 » 441.£ 68 - 2,924 x 42 1,080 + 29 2,830 + 48 3,910 + 39
Pacific sanddab a's,raesr * 53 3.2 2012+ 79 6,'/64: + 18 1,412 £ 56 22,851 + 82 1,081 x 39 1,468 x 83 2,520 + 42
Petrala sole 4,358 % 30 0.4 138 % 45 1,269 + 24 225143 1567277 230 + 24 929 + 34 1,159 + 29
Rox sole 17,280 £ 11 1.0 . 452 +107 3.044 £'19 931 t 34 7.600 + 16 1,103 24 4.156 + 29 5.259 + 24
Others 4,116 + 2 0.4 37 £ 65 516 + 27 38 + 39 938 + 30 B30 + 32 2,056 + 38 2,688 + 31
Tota! flatfish 164,996 + 17 148 4117 £ 69 21,572 £ 13 6.662 + 25 ,54,425 +37 18,620 £ 39~ 69,687 + 29 78.216 + 25
Rockfish .
Shortspine thornyhead 2,019 + 22 0.2 54 +146 259 + 68 . 219 £ 45 980 + 39 283 & 42 224 + 43 506 + 33
Bocaccio 26,363 +109 24 7.534 £155 2,022 + 78 41+78 69 £ 86 14,320 +168 2,387 + 80 16,708 +156
Canary 13,186 + 55 12 2 £200 732 £ 73 124 & 73 3,614 £112 3,838 + 61 4,876 + 97 8.713 + 63

8Y



Table 13. - - Conti nued.

Estimated. ) ) )
Taxon torel :;°g(‘)°;‘ o ;’Zt‘;: " Estimeted biomess (t) by INPFC subarea and 80% confidence interval
- confidence fish —— —— — ' : .
interval biomass - Cpncephon Monterey Eureka Colum‘bip . US-Vancouver . an-.Vmcolflvor ] Vancouver
Rockfish (cont.) - oo ; ] .
 Chilipspper 19,799 £ 43 18 2332£565 17072 £ 49 263 £134 141 £172 - -
Darkblotched 3,242+ 28 03 31133 208 59 1,148 £ 65 1,478 +.34 N3sa3 132 £111 ° . 345 69
‘Gireenstr_ipod o 5709 + 20 :o‘.s 33100 1,207 + .37 304 + 95 2199 £ 32 696 % 65 1,241 2 47, 1.937 £ 38
 Pacific ocean perch 12,822 + 73 1.2 - - 251 + 89 1,636 £ 93. 7,719 £107 3,316 £ 84 - 11,035 £ 85
Redstripe . 11,966 + 61 11 - 8167 B 138 1,356 £ 03 4179£70 641896 10,697 68
Sharpchin 8518 + 78 08 5 £140 266 + 89 318.£165 . 2,360 % 67 1.846 + 86 3,723 134 5569 117
Shortbelly 21,087 + 97 19 10053 £173 - 10.953 + 85 13 +138 20 + 80 1£200 25 £156 27 +148
Silvergray 3,400 + 66 .03 - - - a9 +84  1,013:73 - 2,338+ 76 3,350 + 67
Splitnose 7.284 1 34 0.7 626 £ 78 3,669 + 56 683 x 53 1367 £ 76 . 281 £111 738 £133 1,019 £127
Stripetail 11,908 + 42 1.1 1.528 + 94 8,484 + 64 1,637 ¢ 83 22275 35 £131 1 £100 ‘36 +128
 Widow 6,583 82 09 1,898 £171 1023 £120 1,979 +168 677 £118 3,793 +161 313 £147 4,108 +160
" Yellowtail 21,335 + 73 1.9 - 880 £112 387 £118 . 7.054 + 84 9,441 £138 35673 £94 13,014 +109
"~ Others 6060 34 - 065 1244 £123 . ERIY PV L .‘133} 61 952 + 30 1,238 1 49 1,376 + 49 2.614 £ 37
Total rockfish 184,260 + 27 165 25284 £97 47939 + 34 7.498 + 61 23,964 + 35 48,895 & 65 . 30,681 48 79,676 + 47
. Other fish o o ) o .
" Lingeod " 16,469 + 32 15 45 + 76 2115240 .- 473 £52 ,‘3;701;; n 1,872 + 39 8,262 £ 62  10,134-x 45
. Pacific.hake 379,810 + 23 381 1,382 %8 89,711 + 41 | 20,415 £68 224,055 31 21,503 £ 66 22,764 £119 44,267 .82 -
Sablefish 45931 £67 . 41 383 + 67 16,502 £142  3.829 £106 14,720 + 85 3,031 £ 63 - 7465 £69 10,497 & 65
Others 112,862 + 2 10.1 1.021 £49 23,956 + 44 18,162 = 67  43.250 + 68 6.657 35 19,618 £ 67 20,273 + 46
1,113,676 £ 16 1000 32,682 + 74  255.263 # 31 143,264 + 36 252,088 * 37

“Total fiah

© 59,816 £ 32

370,654 + 22

- 395,361 x 29

6%



Table 14 .--Estimates of fish biomass from the 1989 west coast groundfish survey by INPFC area for the

shal low depth stratum (55-183 m. Confidence intervale are expressed as a percentage of the
point estimate. T denotes trace value. Differences in totals result from rounding.
Taxon bi::m"‘:;’m A Eetimated biomass (t) by INPFC subarea and 90% confidence interval
90%ir::(t;r:\l'i:|ence bio':-::ss Conception Monterey Eureka Columbia US-Vancouver Can-Veancouver Vancouver .
Cmilagen;:uu )
~ Spiny dogfish 191,431 £ 62 20.4 150 + B0 50,800 +104 1,659 +134° 3,274 + 25 39,239 + 84 96,309 +70 135,548 + 63
Sketes and rays ‘ 5,358 ¢ 20 0.8 134 + 65 794 £ 30 622 + 48 1,908 & 44 629 + 61 1,270 + 33 1,899 + 29
Others 2,805 + 38 0.3 79 + 67 877 108 35 + 80 341 1 35 691 £ 73 1,082 + 686 1,673 £ 47
Total cartilagenoua 199,594 + 50. 21.3 364 + 38 62,271 £101 2,316 + 96 5623 + 23 40,459 + 91 98,801 + 74 139,120 + 62
Flatfish 7
Arrowtooth flounder 46,837 £ 40 5.0 - 7 £100 135 & 45 4,339 £ 21 8,277 £+ 79 34,079 + 48 42,356 % 44
Dover sole " 19,081 £ 19 2.0 93 + 75 '2,399 + 27 1,879 = 52 6,089 + 20 988 + 31 7.653 + 40 8.541 + 37
English sole 14,001 £ 18 15 82 + 62 4915 + 26 452 + 44 5,482 + 33 1,202 + 49 1,788 = 37 3,088 % 31
Pacific hefibut 6,053 + 29 0.8 - 200 + 68 237 £ 90 2,425 » 48 872 £ 31 2319 + 64 3,191 = 42
Pacific sanddab - 35,782 + 63 a8 2.307 + 79 6.682 + 18 1412 £ 56 22,851 + 82 1,081 £ 39 1.468 + 83 2,520 & 42
Petrale nole 4,223 £ N 0.4 98 + 42 1,223 + 25 223 + 43 1.652 + 78 220 + 26 807 + 34 1,127 £ 29
Rex sole 14,423 £ 13 15 72 £ 44 2,365 + 18 512 £ 38 6,862 + 18 774 £ 33 3,839 31 4,613 + 27
Others 3,794 + 22 04 25 + 72 462 + 29 35 + 43 883 + 31 430 + 38 1.959 + 37 2,389 # 32
Total flatfish 144,193 £ 19 16.4 2678 £+ 69 18253 £+ 14 4,985 + 31 60,462 + 40 13,804 % 61 63,910 £ 32 67,814 + 28
Rockfish ‘ 7 ) )
Shortepine thornyhead 337 £ 36 T T ( 1 £200 55 +107 180 + 34 47 113 54 +100 101 + 78
Bocaccio’ 26,683 £113 2.7 7,534 £165 1,370 £103 17 £135 30 £120 14,301 +168 2,331 + 82 16,832 158
Canary 10,332 + 64 11 2 2200 728 + 74 18 + 77 1,493 1 BO 3,186 + 07 4,808 + 98 7.893 + 68



Tabl e 14. --Conti nued.

Table 14.--Continued.

Taxon bii:':i:::t:: and. ’:; II:'w ‘ Estimated biomass (t} by INPFC subarea and 90% :conﬁdo'r;car interval-
90% confidence _ fish B A T T - — - - j I
interval - biomass | Conception Monterey Eureka Columbia U&Vmgquvu Cary-Vancouver Vancouver
Rockfish {cont.) ) .
Chilipepper . 16,246 % 50 1.7 1.578 + 66 14,469 + 56 198 +106 T - -
_Darkblotched 948 + 25 0.1 . T 52 165 127 105 677 + 26 63 & 43 29 + 62 92 + 38
Greenstriped 5.008 + 23 0.5 3 £100 1,214 + 38 261 £110 . 1,735 + 39 822 + 61 1,173 ¢ 49 .1;79_5 + 40
Pacific ocean perch 675  53. 0.1 - - , - 96 £122 102 + 09 378 + 66 a79 2 69
R;dnﬁpe 10.937 + 65 -1.2 - 6":!:167 1 2200 1,301 x 97 3,848 + 75 65,782 £105 ‘9,829 :t 73
ASharpchin ‘2,941 1 48 ‘0.3 - T 114 + 89 312 ¥188 ‘1,137_ -.t‘ 92 015 + 66 712 + 83 1,327 £+ 57
Shortbelly 3,037 + 73 0.3 216 + 99 2.775 + 80 '2 100 18 + 83 1200 25 +156 27 +148
Silvergray 2,293 £ 68 . 0.2 - - T - 24 1121 754 + 82 1,515 + 73 2.269 2 58
>SPMhoso 31 £ 62 T - 8138 4 £100 117 1 £100 4 £150 6 £120
Stripetail 7,780 = B1 0.8 396 + 81 6,012 + 63 1'313. +100 142 +100 11 £109 1 +£100 12 £108
Widow 9,636 + 83 10 1,896 £172 1,000 +123 -1,879 +166 667 £118. 3,790 +161 304 +£152 _4.095 +161
Yellowtail 21,321+ 73 2.3 . - 880 +112 387 £118 »1643 £ 85 8,438 £136 3573+ 94 13,011 £109
Others ) 75,082 + 4 05 . ‘1,—147 +134 1,048 1+ 67 76 + 96 750 + 44 990 :t 60 ‘ 1,072 = 60 2,082 + 45
Tota! rockfish _121@88 + 34 13.0° 12,773 £129 29,674 £+ 39 - 4,855 x 92 15,157 + 49 - 37,767 + 81 - 21,762 :t_SB - 59,529 t.BOV
Other fish ) . o )

Lingcod 14977 £35 1.8 45278 2,076 + 41 362 + 60 2941686 1610 £44 7,937 1 64 9,653 + 48 .
Pacific hake 314,817 £ 26 ‘336 " 48 +74 65701 51 17,657 £78 209,146 +33  14.988 + 60 7.279 x 62 22,260 1 46
- Sablefish ~ 35562+72 | 3.8 92 £63 15565 +151 354 + 99 10,609 + 84 2,261 + 81 6.681 + 77 8941 x64 -
Othorn- V 108,982 + 32 14 - 957 % 51 22,757 :tr 46 16,088 + 67 42,940 + 69 4,948 + 37. 17,292 + 63 22,241 + 52
Total fish 1000 18,9565 + 98 206,288 + 37  48.618 + 39 336,778 + 24 213622 £ 41 329,484 £ 32

'938,102 £ 17

116,942 + 43

15



Table 15.--Estimates of fish biomass from the 1989 west coast groundfish survey by INPFC area for the deep
stratum (184-366 m. Confidence intervals are expressed as a percentage of the point estinate.
T denotes trace, value. Differences in totals result from rounding.

Taxon b;‘::::‘?; ond :’“‘: Estimated biomass (1) by INPFC subarea and 90% confidence intervel
QO%i;:'::i:Im“ ) bio'::\:sn '_ Conception Monterey . Eureka Columbia US-Vancouver Can-Vancouver "Vancouver

Cartilagenous .

Spiny dogfish 6,803 +120 3.9 17 + 88 843 + 76 194 + 71 130 + 42 1,698 1'114 3.922 +168 6,620 + 144

Skates and rays 1,723 + 38 '!,0 55 + 69 .- 184 z 77 . 230 = 70 7. 618 + 80 308 + 78 429 = 79 737 + 66

Others 1,428 + 77 o8 35 + 77 169 + 98 30 + 94 265 +127 312 + 86 611 £130 923 £114

Total cartilagenous 9,954 £ 95 6.7 107 = 52 1,196 + 57 459 + 71 812 x 56 2,517 + 88 4,962 +145 7.280 130
Flatfish _

Arrowtooth flounder 8,057 + 49 4.6 - 1 £300 ; 102 + 35 1,638 + 37 3.018 + 48 3,298 + 87 - 6,316 + 62

Dover sale ) 7.548 & 25 4.3 1,003 +125 - 2,240 £ 44 945 x 44 ) 898 + 30 940 + 37 1.625 + 62 2,465 + 43

English sole 7 369 + 77 ‘ 0.2 - 218'V:t:128 3 £100 . 123 +116 20 x110 - 6 +£117 26 + 96

Pacific hatibut 1.4'22 + 65 0.8 T ’ - 203 + 68 499 +112 208 + 89 BN :!:114" - 719 £107

Pacific sanddab 87 +167 T 6 £+180 . 82 £177 - - - e V - -

Petrale sole ’ 135 £ 69 0:1 40 123 - 46 115 2 £100 15 £100 10 £110 22 +145 . 32 %134

Rex sole - - . 2,864 + 26 16 380 7:!:127 679 + 66 419 + 62 738 + 35 330 + 27 317 + 61 . 648 —t 34

Othera 7 . 322 + 61 0.2 11 £164 54 + 48 3 +67 56 + 67 100 + 60 ‘98 1146 197 + 97

To!d flatfish ’ 20,803 + 22 1.8 1;439 +122 3,319 + 37 1,877 + 41 5.565 + 3‘i 4,625 £+ 33 6.776 = 62 10,402 + 38
Rockfish )

Shortspine thornyhead . 1,681 + 26 1.0 54 +144 258 + 58 164 + 60 800 + 47 - 235 + 48 170 £ 49 406 + 38

bocndo ‘ 780 +126 0.4 - 652 £160° 24 + 96 28 £139 19 + 84 66 + 86 - 75 £ 65

Canary 2,864 £182 1.6 - 6 +187 6 ¥167 2,122 168 653 +£186 67 £172 . 720 +169

Zs



Tabl e 15. - - Conti nued.

% of .

Taxon bii::‘i;::t;:: a n d doep ‘Estimated biomass (t} by INPFC subarea and QQ% confidence interval
| 90%. conﬁdenc‘o .ﬁsh “ Conception Monterey Eureka Columbia Ustcouvu Can-Vancouver Vancouver
interval - biomass : B o ; . ! .
‘Rockfiah (c§nt.l- 7 B . ) )

Chilipepper 3553 + 73 2,0 754 £112 2,603 101 65 £175 141 2172 - 7 - - -
Da;kblgtch.d 2,294 + 39 1.3 3 ;160 218 + '72  1021 £72 . 801 £ 59 150 + 69 - 103 141 263 & 80
 Greenstriped 702+42. 04 B 53 £ 75 43 £ 86 ) 464 1 51 74 £ 82 68 +97 ° 142170
Pacific ocean perch 12,246 £ 77 70 - 251 + 69 i,440'+ 99 - 7.617 £109 2,939 + 85 io.sse + 89
 Redstripe 1,029 137 0.8 - - 6 183 54 + 91 332 2108 636 £168 068 +145.
Sharpchin 6.677 £117 3z . 51140 152 £145 ezxar7 1173 £ 99 1,231 2125 3,010 164 4','2'42 +153
Shortbelly 18,030 113 103 9,838 £177 8,178 +116 11 164 3 £100 - o f' -
Silvergray 1,107 173 08 - - - 26 +116 1259 £175 822 £178 1.081 £177
Splitnose 7,253 1 34 a1  e28+78 3,581 £ 66 : 679 £+ 63 1354 £77 280 111 734 £134 - 1,014 2127
Stripetail 4128 £ 79 24 1,132 £125 2,472 £128 319 +112 180 + 90 24 1188 T 24 2188
- Widow -~ 47 £ 60 T 33133 24 £113 - 10 x 90 3 100 8 138 1 2127
Yellowtail 14 £ 64 T - - Mes 3 67 . '+ 67
Others - 977 + 35 0.6 97 £114 69+62.  58x71 202 £ 68 - © 248 £ 650 " 305 + 70 552 + 54
Total rockfish. 62,272+ 43 356 12511 £156 18.264 £ 75 2,643 £ 43 8.807 61 1'1,‘128 77 8918 £01 - 20,047 £65

. .Other fish i )
Lingcod 1,492 + 62 0.8 ~ " 39 £103 111 2106 760 + 92 256 + 82 1325 £110 581 + 85
Pacific hake 64,893 + 59 370 1318 84 24,010+ 64 2758 £ 62 14,909 & 67 6.515 £130 15486 £174 22,000 +161
“Sablefish 10,380 & 61 5.9 291 £74 947 :49 34751110 4,111 £ 84 771 £83 785 % 80 1,656 + 64
Others 5679 ¢ 72 3.2 "84 £136 1,199 £190 74 £ 54 310 + 48 1.709 & 87 2323 £117 - 4,032 £ 92
Totat fish 176,674 £ 32 1000 16,728 +121 48,976 + 45 - 11,108 + 38 33776 £ 35 27,322+ 60 38,676 + 96

65,897 + 74

€S



Table 16.--Estimates of fish popul ation nunbers (x1000) from the 1989 west coast groundfish survey by
I NPFC area for the conbined depth strata (55-366 m). Confidence intervals are expressed
as a percentage of the point estimate. T denotes trace value. Differences in totals
result from rounding.

Estimated

total populstion

Estimated population numbers {x 1000) by INPFC subarea and 90% confidence interval

Taxon and 90%
confidence N
interval Conception Monterey Eureka Columbia US-Vancouver Can-Vancouver Vancouver

Cnrtilnqgnous )

Spiny dogfish 183,432 1 63 165 + 65 67,401 £101 2,430 +118 3,598 + 29 » 32,850 + 98 76,999 £ 77 109,848 + 64
Flatfish ’

Arrowtooth flounder 48,791 * 20 - 22 + 84 957 + 49 ‘ 12,087 + 21 9,086 + 30 26,638 + 52 35,724 + 26
bovor sole 78;449 £14 3,772 £100 19,191 + 23 8,775 + 39 22,295 £+ 19 4,570 + 23 19.848 + 38 24,416 + 33
English aole 85,270 + iB 269 + 63 23,122 + 23 1,931 + 42 28,595 + 34 4,581 + 66 6,771 = 38 11,352 + 33
Pacific halibut 1.060 + 2;I - 27 = 61 60 + 61 . 386 + 42 178 + 30 413 + 48 .591 + 38
,l.’nciﬁc sanddab 25')_006 + 38 19.125 + 70 63,410 = 18 12,478 + 56 142,330 + 68 7.010 + 39 12,648 + 70 19,663 + 49
Petrale sole 10,035 + 43 213 + 40 3.040 + 25 697 + 39 4,636 + 90 379 + 26 1,171 £ 28 1,649 + 24
Rex solo 137,637 + 12 3,259 £+ 89 - 23,685 + 17 9,274 + 34 73.177 £ 18" 6,856 + 21 21,687 + 26 28,243 + 22
Rockfish

Shortspine thornyhead 11,619 = 22 244 147 1.610 + 63 1,381 + 35 5,484 + 39 1.68<9 + 62 1,110 = 43 2,800 £ 43
Bocaccio 39,929 £131° 30,623 +152 6.819 + 97 19+ M 16 £ 90 © 2,894 +168 557 + 83 3,452 £162
Canary 8,943 = 62 4 £172 1.063 + 83 63 + 65 . 2,859 +£106 2,208 + 62 2,758 £ B4 4,965 + 56
Chilipepper 66,792 £ 37 25,443 + 63 40,920 + 43 298 + 115 131 £166 - - ' -
Darkblotched 16,626 + 19 11 +£75 900 + 46 3,034 45 10.216 + 24 1.080 + 35 386 + 74 1,465 £ 35
Greenstriped 24,177 £ 19 20 £ 90 6,676 £+ 34 1.103 :1:‘82 9,917 + 31 2,297 + 47 4,265 + 48 6,662 + 37
Pacific ocean perch 23,002 + 64 - - 380 7_0 2,800 + 86 12,371 £103 7,351 ¢ §6 19,722 + 73

14°]



- Table 16.--Continued.’

Taxon

Estimated

_total population

Estimated population numbers {x 1000} by INPFC subarea and 80% confidencs interval

and 90%
confidence A s : - i SN - -
interval Conception Moqtorqy - Eureka Columbia US—Vpncouyor Can-Vancouver Vancouver
Rockfigh (cont.) . .
Redstripe 34,182 53 - 781169 13£143 - 6757298 12179 £73 1515680 27,334 62
Sharpchin 37.380 4 65 38 £114 1,579 £ 75 1,451 £162 13,867 + 69 7.640 £ 63 . 13,007 t1_io_ 20,847 £ 91
SI'Vnorrtbellrv> 192,954 + sﬁ@ '89.454 £153 103,596 & 67 122 2108 .. 553 £103 10 £165 219 +166 229 £165
Silvergray 1,619 + 71 - - - N £77 476 1 76 1,122 £ 81 1,698 + 72
Splitnose 43076 + 29 3,448+ 70 18,167 % 50 7.805 + 7T 11831 2 erzv‘ 1310 £ 91 2,417 2121 3,727 105 -
Stripotail | 141,639 + 44 20,309 + 73 100,083 + 58 10,231 £ 75 1.651 £ 81 259 +143 - 62112 264 141
Wjdow . 14,785 + 79 3890 £171 3,254 +137 . 2,908 +166 562 + 98 3,821 £160 310 £159 4,132 £160 _
Yellowtail 15,256 + 69 1,230 118 243 £112 5113 + 86 6,329 +136 2,341 £ 88 8.670 110
Other fish S g .
Lingcod 4897 22 . 124£60 . 1353£38 164 £ 65 943 £ 42 B34 £46 1,778 : 44 2312 1 37
Pacific hake 723,009 £ 24 14,419 £+ 77 208,881 37 88,688 112 366.2647‘5: 31 . 28,799 £ 63 23,968 £116. 52757 £ T1
Sablefish ' 26,605 £149 4,074 £100_ ' 3,607 %61 9,434 & 87

56,652 + 74

710 + 60

15,729 + 69

6.827 127

R3]



Table 17 .--Estimate6 of fish population nunbers (x1000)

I NPFC area for the shallow stratum (55-183 nj.

from the 1989 west

coast

groundfish survey by
Confidence intervals are expressed as a

percentage of the point estimate. T denotes trace value. Differences in totals result
from rounding.
" Estimated
shallow L . .
Taxon population and Estimated population numbers {x 1000} by INPFC subarea and 90% confidence interval
: 90% confidence . .
interval Conception Monterey Eureka Columbia US-Vancouver Can-Vancouver Vancouver

Cartilnuenbuu o ) ) ) .

Spiny dogfish 178,633 + 54 . 100 + 99 68,19‘8 ‘1103 2.162}:132 " 3,465 & 5,0 31,829 £+101 74,779 £ BO 106,608 + 66
Fitfish )

‘Arrowtooth flounder ‘ 43,442 + 22 - 20 + 93 799 + 66 10,240 + 24 7,467 + 35 24.9777:!: 33 32,384 + 28
Dpvor sole 57,980 + 17 622 + 72 11,086 + 25 6,100 + 62 19,991 + 21 2,648 + 27 16,934 + 44 19,582 + 40 .
English sole 63,882 £ 19 269 + 63 22,158 + 24 1,922 + 42 28,241 t 34 4,543 x 56 0.747 + 38 11,290 + 34
Pacif‘ic halibut 860 + 29 - 27 = 61 - 37 + 88 325 + 47 145 + 31 326 + 54 471 + 40
chific sanddab 256,220 + 38 19,091 + 70 62,658 + 18 12,478 + 66 142,330 + 68 7,018 + 39 12,64é t 70 19.563 + 49
l;otrnlo sols 9,802 + 43 176 + 42 2,955 + 26 694 + 39 4,613 + 01 370 + 26 1.154 + 29 1,623 + 24
Rssx sole 117,747 + 13 819 1749 19,247 + 18 5,644 + 42° 687,092 26 4,902 + i7 20,042 £ 28 24,944 + 24
Rocklinl; ,

Shortspine thornyhead 1,671 + 38 2 £172 14 +166 320 :t"|05 711 £ 38 254 +108 271 £ 99 625 + 76
Bocaccio . 39,327 £133 30,623 £162 6,252 11’07 9 +122 7 9 +118 2,890 +168 643 + 85 3,433 £163
Canary 6,857 + 43 4 2172 1,058 + 83 60 + 68 1.288 + 71 1.728 + 64 2,729 + 84 4,457 + 60
Chilipepper 69,659 + 40 23,860 + 67 ' 35,@36 + 47 176 £158 "3 zx168 - - -
Darkblotched 10,131 = 24 3 +119 446 + 61 1.037 + 83 7.730 + 28 726 + 43 -189 + 62 916 + 36
Groenstriped 21,220 = 21 207 + 90 68.307 + 36 927 + 97 7.961 + 37 1,098 + 63 4,008 + 51 78,004 + 40
Pacific ocean perch 3,203 + 60 - - - 152 + B2 2,662 2 58: 3,051 + 63

489 + 79

99



Tabl e- 17 . --Conti nued.

Taxon,

Estimated
shaflow
population and
80% confidence

Estimated population numbers {x 1000) by INPFC subarea and 80% confidence interval

interval Conception Montoréy, Eu?aka Columbia US—Ymépuypr Can-Vancouv& Van'couvor
Rockfish (con!.l .
Redstripe - 32.044 1 56 - 78 £169 31169 6,488 100 11,563+ 78 13,912 + 87 25,476 £ 68
" Sharpchin 16,602 + 47. 12 £172° 911 £+ 86 1,409 +167 7.057 + 90 3,314 + 63 389879 7,213 2 54
Shortbelly 54,249 + 70 5364 + 82~ 48,080 + 78 43 £ 68 526 +108 10 £165 219 166 229 £155
Silvergray | 1.049 + 62 . - Co. 10 +120 343 1 84 696 + 79 1,020 + 63
" Splitnose 1.256 £ 64 - - 87 £123 238 112 883 + 86 19+71. 32 £149 1 £100
Stripetail 89.379 + 63 13,129 £ 87 67732268 - B.105 + 90 1343 1 99 "84 £108 - 5+118 69 £109
Widow 14,699 + 79 3,884 £172 3,230 +138 2,908 +166 652+ 98 3,820 £160 308 £161 - 4,126 +160
Yellowtail - - 15,249 + 70 - 1,230 +118 243 £112 5,108 + 88 6,328 +136 2,341 £+ 88 6,668 £110
Other fish
Lingeod 4,627 £ 23 124 1 60 1-,;:7!3'-: 39 133 £ 65 807 + 48 491 + 49 1,738 + 46 2,220 1 38
Pacific hake 695.472 £28 1,587 £158 154532 + 46 82,155 £121 1327817 £ 34 21,364 % 61 8.018 + 63° 29,382 1 48
Sablefish 46,919 £ 88 275 £40 25,711 £155 525 + 77 5,440 +138 3,204 £ 65 ° 8,733 £ 94

11,676 + 74

LS



Table 18.--Estinmates of fish population nunbers (x1000) from the 1989 west coast groundfish survey by
I NPFC area for the deep atratum (184-366 n). Confidence intervala are expressed as a
percentage of the point estimate. T denotes trace value. Differencea in totals result
from roundi ng.

Estimated )
Texcn pop:'::; o and Estimated population numbers (x 1000) by INPFC subarea and 80% confidence intervel
90% confidence . R
interval Conception Monterey Eureka Columbia US—V;pcouvor Can-Veancouver Vancouver

Cartilagonous ) 7 .

Spiny dogfieh 7 4,898 + 95 : 55 + 91 1,202 + 80 268 +146 133 ¢ 40' 1,021 108 2,219 167 3.240 +141
Flmfisﬁ ‘ B

Arrowtooth flounder . 6,348 = .36 - -- 2 £213 © 159 x 87 1.847 + 39 1,679 + 46 1,661 + 79 3.340 + 65
Dover sole 20,469 + 28 3,150 +119 7.505 & 51. 2,675 + 48 2,304 + 32 1,7922 + 417 '2,912 + 62 4,833 + 43
English sole 1,388 +£102 - 964 +144 9 t B2 354 +£127 38 + 80 2I4 +165 62 + 89
Pacific halibut 199 + 77 - - 20 + 59 80 & 64 33 + 98 87 £117 120 £112
Pacific sanddab 786 £169 ° 33 £170 762 £177 . , - ’ - - : -
Petrale sole 172 £ 63 37 £122 - 85l 121 3 +120 22 + 80 9 106 17 +164 20 £136
hax sole 19.891 = 25 2,440 £118 4;.438 + 67 - 3,629 £ 62 6.084 + 35 1.764 + 24 1.544 + 65 3,299 + 35
Rockfish

Shortepi;w thornyhead - 9.948 >$: 25 24"2 +148 1,596 + 64 - 1,062 + 34 4,774 x 44 1,435 + n '839 + 49 2,275 + 62
Bocaccio ' 602 +104 ’ - 6687 111" 10 + 84 7 £148 ’ 5 + 89 14 x 97 19 + 95
Canary V ) 2,098 +186 oo 5 +134 . 3 £175 1,671 £190 478 +189 ) 7 29 +£169 607 +178
Chilipepper 7.133 % 95 1,594 1106 5,290 +129 122 £175 128 £169 - _— -
Darkblotched ~ 6,494 + 30 8 +94 >454 + 73 1,997 £ 55 2,484 + 4§ 354 + 65 196 £139 650 + 74
Greenstriped 2,957 * 45 - 267 + 74 - 176 « 88 1,956 + 654 299 + 95 259 £+ 99 658 + 73

Pacific ocean perch 19,799 + 74 - - 380 + 70 2,749 £ 91 11,883 107 4,789 + 96 16,671 +'88

8g



Table 18.--Conti nued.

Estimated _ - )
Taxon pop::‘:; o and Estimated population numbers (x 1000) by INPFC subarea and 90% confidence interval.
80% confidence i - N - T
interval Concoption - Monterey ) Eureka Columbia US-Vancouver Can-Vancouver Vancouver
Rockfish (cont ) » \ ’ _
Redstripe : 2,138 £131 - , - 10 £175 269 +105 0176 £111, 1,243 £170 1,859 £149
' Sharpchin 20,778 £ 93 24 £155 667 140 - 4237 6,610 £108 4326 £103 9,108 £164 13,436 £137
Slrho;-tbolly‘- i} 130,708 +113 84,090 +163° 65,510 113 79 £157 - 27x110° -
Silvergray 570 £173 L R - - 11 £104 133 £175 ° 428 £177 559 +177
Splitnose . 41,820 £ 30 ‘(;5.44'6 £70 16,080 £ 51 7570 £ 73 11,048 67" © 1,291 & 92 2,385 £123 3.876 £106
Stripetail 52161285 16,180 £124 32,351 £131 2127°£111 1,308 % 99 195 £191 N ¢ 195 2191
Widow 46 + 69 81124 24 £122 . 10 + 86 2 + 99 - 42122 6 +114
Yellowtail 7469 ' . ' L . exes 2:69 - 2+ 09
Other fish ) . ) ) 1 )
Lingcod - 270 +47 - 19 £109° 31 = 90 137 x68 43 £ 81 - 4w0+91  BIxe8
Pacific hake 127,536 £ 41 12831 £85 62349 £62 - 6.534 & 52 32447 £73 7,436 £116 16,940 £171° 23,376 +163°
- Sabloi!ish _ 9633:54 438279 894 + 46 . 4,054 £ 83

© 3,649 £115

387 + 66

314 + 74

- 2701 £ 64

'6S.
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Table 19.--Population estimtes for Pacific hake by age group and mean
length at age in the International North Pacific Fisheries
Conmi ssion Conception area.

‘ Mean
Year - Population Cumulative length
Age class number ‘% (cm}
o 1989 3,456,286 24.1.- 12.2
1 1988 | 8,846,738 " 85.5 | 25.0
2 1987 : 888,434 91.6 27.7
3 1986 . 54,373 . 92,0  36.8
4 1985 S 21,552 1 92.1 o 38.4
5 1984 . 96,330 . 92.8 | 43.8
6 '1983 - - 8,787 92.9 46.7
7 11982 ' 19,274 . 93.0 45.8
8 iss1 . 4,700 93.0 - 47.7
9 1980 . 162,713 94.2 48.7
10 1979 14,647 94.3 _ 50.1 -
11 " 1978 ‘ 570 94.3 50.0
12 1977 71,373 94.8 . 52.4
13 1976 | 1,900 . 94.8 55.0
14 1975 4,396 .. 94.8 56.9
16 1973 2,564  91.8 . 57.9
17 1972 1,900  94.8 58,0
19 . 1970 , 1,425 . 94.9 61.0
Above, below, or. , -
between key lengths o 760, 635 - 100.0 o -

Total® . ' 14,418,600 100.0 - 22.3

*Differences in totals may exist due to roéunding.
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Tabl e 20.-- Popul ation estimates for Pacific hake by age group and nean
length at age in the International North Pacific Fisheries
Conmmi ssion Monterey area.

‘ : o Mean .
" Year . . Population Cumulative length

RAge class - nurber " O {cm)
0 1989 . 3,158,249 1.5 11.8

1. 1988 - 33,398,126 17.7. 26.7
2. 1987 35,453,897 . 34.8 33.3

3 1986 14,162,080 . 41.7 37.0°
4. 1985 - 8,729,517 45.9 38.7
5 1984 34,524,207 62.6 42.8
6 1963 3,712,764 64.4 44.7
7 1982 6,788,450 . 67.7 44.6
B 1981 . 1,273,910 '68.3 - 47.5
9 1980 50,247,110 92.6 45.4
10 1979 . - 3,734,584 94.4 46.4
11 1978 . . 241,516 $94.5 50.0
12 1977 . 9,048,638 98.9 49.3
13 . 1976 S 72,171 .'98.9 - 55.0
14 1875 . 167,441 99.0 55.6
16 1973 N 293,179 99.1 55.7
17 1972 © . - 33,298 99.1 58.0

19 . - 1970 269,985 ©  99.3 64.3

Above, below, or : , 3 | ‘ ‘

 between key lengths | 1,571,638 .  100.0° . = --
 Total* . 206,880,759 100.0 - 38.7

®pifferences in totals may exist due to rounding.
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Table 21 .--Population estimates for Pacific hake by age group and nean
length at age in the International North Pacific Fisheries
Conmi ssion Eureka area.

Mean

Year Population Cumulative length
Age . class - number % (cm)
1 1988 48,147,889 . 54.3 23.9
2 1987 6,110,982 61.2 27.2
3 1986 102,601 61.3 40.0
4 1985 232,946 ~ 61.6 43.7
5 1984 8,228,357 70.8 . 44.3
6 1983 127,759 71.0° 46.0
7 1982 372,449 71.4 ' 46.9
8 1981 . 162,551 71.6 47.0
.9 1980 12,290,326 85.4 : . 46.5
10 1979 o 223,068 85.7 -48.8
11 1978 128,268 . 85.8 48.1
12 1977 . 1,243,649 '87.2 49.6
13 1976 : 1,397 - 87.2 "58.0
14 1975 6,196 87.3 : 53.0
16 1973 o 39,807 87.3 56.0
17 1972 1,706 87.3 - 71.0
19 1970 ‘ 143 - 87.3 : 56.0

Above, below, or

between key lengths 11,268,056 100.0 L=
Total® 88,688,150 100.0 -+ 30.1

"Differences in totals may exist due to rounding.
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Table 22 .--Population estimates for Pacific hake by age group and nean-

length at age in the International North Pacific Fisheries
Conmi ssion Col unbi a area

o ) . Mmearn

Year * ' Population Cumulative. length

Age class o number ‘ Y 7 (cm)
1 1988, . 202,227 0.1 23.8

2 1987 | 280,736 0.1 36.2
3 1986 . 480,951 0.3 40.9
4 1985 C 3,992,257 1.4 45.0
5 1984 ' 137,290, 440 39.5 44.2
6 1983 - 2,233,231 40.1 46.1
7 1982 - . 6,129,408 41.8 46.4
8 1981 1,833,560 - 42.3 47.0

9 1980 - 185,970,516 94.0 46.5
10 1979 ’ 2,583,797 94.7 49.3
11 1978 | 1,295,796 . 95.0 48.4
12 1977 16,662,419 99.7 49.7
13 1976 . . ' 44,703 . 99.7 '58.0
14 1975 103,826, ~  '99.7 53.0 .
16 1973 679,405 - 99,9 . 56.3
17 1972 o 88,793 - - 99.9 68.5
19 1970 © . 59,996 ~99.9 56.0

Above, below, or o
between key lengths . 241,368 ‘ '100.0  " ( , -

' Total® o 360,173,429  100.0  45.8

®Differences in totals may exist due to rounding.
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Table 23.-- Population estinmates for Pacific hake by age group and nean
length at age in the International North Pacific Fisheries
Commi ssion U.S. Vancouver area

Mean
Year Population . Cumulative length
Age class number % . (cm)
1 1988 578 0.0 23.5
b2 1987 56,673 ‘ 0.2 . 38.0
-3 1986 41,573 } 0.3 41.0
4 1985 248,558 1.2 45.0
5 1984 7,839,575 28.4 44.8
6 1983 201, 384 29.1 46.7
7 1982 548,784 31.0 47.6
8 1981 106,276 31.4 ‘ 47.0
9 1980 15,877,836 86.5 48.0
10 1979 : 337,725 : 87.7 50.9
11 1978 © 125,778 88.1 ‘ 50.7
12 1977 2,950,477 98.4 52.7
13 1976 : 13,154 98.4 - .~ 58B.0
14 1875 35,814 98.6 - ' 53.0
16 1973 272,137 99.5 56.1 .
17 1972 ‘ 39,113 ‘ 99.6 65.2
19 1970 31,115 " -99.8 _ 56.0
Above, below, or
between key lengths B 72,858 100.0 --
Total® 28,799,408 100.0 47.7

®Differences in totals may exist due to rounding.

Table 24.--Population estimates for Pacific hake by age group and mean
length at age in the International North Pacific Fisheries
Commission Canadian Vancouver area.

) Mean
Year Population: Cumulative length
>~  Age class number % - (cm)
1 1988 ‘ 12,707 0.1 . 26.0°
2 1987 42,106 0.2 - 31.4
5 1984 - 2,625,741 11.2 47.2
6 1983 482,376 . 13.2 . 46.9
7 1982 335,251 14.6 50.0
8 1981 208,449 15.5 45.2
9 15980 14,673,224 76.7 ©50.7
10 1979 630,830 79.4 53.9
12 1977 3,227,227 92.8 53.4
16 1973 - 706,412 95.8 54.8
Above, below, or :
between key lengths ‘ 1,013,535 - 100.0 -
Total?® 23,957,857 100.0 50.5

®Differences in totals may exist due to rounding.
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Table 25.--Popul ation estinmates for Pacific hake by age group and mean
length at age in the International North Pacific Fisheries
Conmi ssi on Vancouver area.

‘ . . Mean
'Year 'Population Cumulative length
Age . . ' class’ - number o % - (cm)
1 +1989 ' - : 13,284~ 0.0 26.0
2 © 1987 - - 44,020 0.1 31.4
5 1984 . 10,048,273 . 19.2 45.8
6 o 1983 1,135,747 . 21.3 46.8
7 o 1982 .~ /570,880 . 22.4 50.0
8 1981 ' "293,808 : 23.0 - 45,5
9 . 1980 31,176,844 82,1 1 49.4
10 1979 889,717 .. - 83.7 53.6
12 1977 5,354,018 f 83.9 . 53.2
. 16 ‘ 1973 1,018,540 95.8 54.6
-Above, below, or : ‘ -
between key lengths. ‘ 2,212,134 +100.0 . S -
‘Total® L 52,757,266 ©100.0 44,2

*Differences in totals‘may exist due to rounding.

Table 26.—-P9pulation estimates for Pacific haké by age group and mean
length at age for all International North Pacific Fisheries
' Commission areas combined. ‘ :

. : . Mean
Year Population '~ Cumulative - . length
"Age. class L . number ‘ % ‘ {cm)
o - 1989 6,614,535 , 0.9 -0 12.0°
1 -1988 o 1 102,702,680 15.1 25.0
2 1987 T 44,230,363 21.2 T 32.7
3 "1986 . 13,356,915 . 23.1 37.1
4 1985 - 10,938,495 . 24.6 " 40.4
S 1984 188,179,221 . 50.6 .« . 44.1
6. 1983 10,712,548 . 52.1 ‘ 45.4
7 "1982 12,894,100 53.9 ‘ 45.9
8 1981 o -5,067,437 . -54.6 45.3
9 1980 - 277,593,273 -~ 93.0 ' ©'46.5
10 1979 7,977,182 © 94,1 o 47.9
11 1978 o 1,392,574 . 94.3 .. 49.3
12 1977 36,360,561 - 99.3 '~ ..50.4
13 1976 185,817 .. 98,3 55.8
14 1975 ‘ 472,459 99.4 ‘ 54.3
16 1973 2,283,970 99,7 ‘ 56.8
17 1972 - 198,631 : 99.8 T - '64.4
19 1970 i 288,481 99.8 - "~ 63.8
Above, below, or . L : , S
between key lengths ) 1,559,582 100.0 | -
Total® o " ... 723,008,824 . 100.0 ... 41.6.

®Differences in totals may exist, due to rounding.
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Table 27 .--Popul ation estimates for Pacific ocean perch by age group and
nean length at age in the International North Pacific Fisheries
Conmi ssion Eureka area

. . - Mean
Year Population . .Cumulative length
Age class number % (cm)
2 1987 , 1,875 0.5 . 20.0
3 1986 2,164 ‘1.1 24.0
4 1985 28,459 8.6 26.9
5 1984 - 29,921 16.4 29.8
6 1983 21,612 22.1 30.8
7 1982 10,791 25.0 34.1
8 1981 - 18,381 29.8 34.4
9 ‘1980 22,138 35.6 34.4
10 1979 20,685 ' 41.1 37.0
11 . 1978 19,516 46.2 36.9
12 - 1977 : 15,345 1 50.3 37.5
13 . 1976 ‘ 13,982 . 54.0 37.5
14 . 1975 18,401 58.8 37.6
15 1974 C 12,609 62.1 36.4
16 . 1973 ‘ © 4,871 63.4 39.3
17 1972 - 4,230 ‘ 64.5 40.4
18 1971 8,054 66.6 38.3
19 1970 - 18,378 71.5 37.1
20 1969 ' 10,889 74.3 38.1
21 . 1968 5,819 75.9 38.6
22 1967 9,798 78.5 39.8
23 1966 - 5,616 79.9 36.6
24 - 1965 - 16,264 - 84.2. 36.6
25 1964 12,797 87.6 38.4
26 1963 1,365 87.9 40.0
27 : 1962 2,340 .88.6 36.0
28 . 1961 4,641 89.8 37.9°
29 1960 1,520 .- 80.2 41.0
30 1959 681 90.4 41.0
31 . 1958 - ‘ 1,365 90.7 - 40.0
32 . 1957 2,656 - 91.4 41.7
35 1954 1,975 ©91.9 42.0
36 1953 3,801 . 92.9 38.5
37 ~ 1952 681 0 93.1 41.0
38 1951 , 4,095 94.2- 38.0
39 1950 - 1,753 94.7 39.0
40 1949 3,276 . 95.5 37.0
49 1940 1,753 - 196.0 39.0
53 1936 2,047 '96.5 43.0
Above, below, or o
between key lengths ‘ 13,122 100.0 --
Total® L 379,665 100.0 34.8

®Differences in totals may exist due to rounding.



Tabl e 28.--Popul ation estinmates for Pacific ocean perch by age group and
nean length at age in the International North Pacific Fisheries
Commi ssi on Col unbi a ar ea.

mieajil

- Year " Population Cumulative length
Age . . class ‘ : ~ number % ' < . lcm)
2 1987 : 44,322 - ..1.6 1 20.0
3 1986 - 8,492 1.9 24.0
4 1985 © - 320,298 . 13.4 27.1
5 1984 ‘ 514,091 - 31.9 30.2°
6 1983 431,243 . 47.4 30.9
7 1982 150,033 - 52.8 33.2
8 1981 204,027 60.1 . 34.0
9 1980 . - 215,836 . 67.9 33.5
10 1979 .- 114,736 72.0 36.0
11 1978 - 92,678 .. 75.3 36.7
12 1977 o 69,521 . 77.8 36.8
13 1976 - : 45,868 '79.5 . 37.6
14 1875 I 44,087 81.1 38.0
15 1974 . 24,770 . '81.9 36.4
16 1973 ' - 6,567 82.2 39.4
17 1972 ‘ 120,177 82.9 41.2
18 1971 19,974  83.3 38.7
19 1970 - - 36,993 . B84.6 -~ 3B.6"
20 1969 20,936 .~ B5.4 - 38.3
21 - 1968 o 9,742 85.7 38.7
22 1967 - © 23,570, - 86.6 41,2
23 1966 - ‘10,436 . 86.9 40.9
24 01965 . 22,637 . 87.7 - 36.5
25 1964 .7 29,585 . 88.8 39.0
26 1963 L 2,316 88.9 40.0
27 1962 ) 14,625 - 89.4 43.5
28 1961 - - - 4,663 - 89.6 38.5
29 1960 16,059 90.2 - 43.3
30 1959 2,486 : 90.3 © 41.0
31 1958 2,316 ' 90.3 40.0
32 11957 : 8,813 .90.7. 41.7
34 1955 . 6,098 - 90.9 - - 44.0
35 1954 o 7,950 91.2 -43.0
36 1953 . 11,227 © 91.6 39.3
37 : 1952 . 11,382 ~82.0 43.8 |
38 . 1951 o 5,990 92,2 38.0
39 1950. ‘ 7,485 92.5 43.7
40 1949 2,347 92.5 37.0
41 1948 : 1,622 $92.6 48,0
46 - © 1943 S . 9,445 .- 92.9 42,0
49 -~ 1940 . 2,125 93,0 "39.0
52 .. 1937 B 2,799 - 93.1 46.0
53 1936 . S 11,520 93.5° 43.5
64 -~ 1925 : 3,737 - 93.7 45.0
Above, below, or S ' ‘ N P
between key lengths . 176,851 ©100.0 ‘ ‘ --
Total® 2,782,475 100.0 = . 32,1

Differences in totals may exist due to rounding.
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Table 29.--Popul ation estinmates for Pacific ocean-perch by age group and
nmean length at age in the International North Pacific Fisheries
Commi ssion U.S. Vancouver area.

: Mean
Year @~  Population Cumulative length
Age class number ‘ % . (cm)
1 1988 : 43,109 0.4 14.2
2 1987 . © 167,832 1.7 18.9
3 1986 73,735 - 2.3 22.9
4 1985 2,848,778 25.4 27.1
5 1984 699,078 31.1 29.3
6 1983 223,064 32.9 29.9
7 1982 ‘ 683,466 38.5 32.9
8 1981 ©0 2,149,447 . 55.9 33.9
9 1980 712,783  61.7 34.2
10 1979 634,192 66.9 36.7
211 1978 481,306 70.8 36.6
/12 1977 346,802 73.6 37.3
13 1976 1,307,222 76.1 35.8
14 1975 175,129 77.5 37.0
16 1973 _ 122,715 78.5 37.7
21 1968 ‘ . 39,446 78.8 37.0
23" 1966 108,637 79.7 40.0
24 1965 S 110,070 80.6 37.0
26 1963 : 39,446 - 80.9 37.0
27 1962 307,052 83.4 43.2
28 1961 ‘ 66,722 . 83.9 39.0
30 1959 -~ 133,105 85.0 38.5
33 1956 - 108, 637 85.9 40.0
35 1954 189,249 - 87.4 41.0
37 7 1952 40,035 87.7 47.0
38 1951 239,905 . 89.7 42.0
39 1950 189,249 91.2 41.0
41 ‘ 1948 108,637 9201 40.0
43 1946 66,722 92.7 39.0
44 ‘ 1945 66,722 93.2 39.0
46 1943 o 18,210 93.3 42.0
50 1939 39,446 93,7 37.0
57 1932 . 86,722 94.2 139.0
78 1911 - . 171,671 1 95.6 44.0
81 1908 179, 301 ©97.1 41.0
Above, below, or
between key lengths ‘363,000 1100.0 -
Total® ) - 12,320,638 100.0 33.7

"Differences in totals nmay exist due to rounding.
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Tabl e 30.--Population estimates for Pacific ocean perch age group and
nmean length at age in the International North Pacific Fisheries
Conmi ssi on Canadi an Vancouver area.

‘ - Mean
Year . Population Cumulative . length
Age " class _ number s 0 {em)
1 1988 . 149,451 2.4 | ~13.9
2 1987 139,801 - 4.6 -7 18.2
3 1986 - 170,218 5.8 21.7
4 . 1985 | ' 553,609 ©14.7 26:9
5 1984 519,293 23.0 - 28.0
6 1983 . . 155,998 . 25.5° . 30.4
7 1982 248,690 1 29.5 . 32.8
8 . 1981 1,085,711 46.9 : 33.9
9 1980 o 317,687 . 52.00 35.8
10 1979 ¢ 596,713 61.6 © 36.3
11 . 1978 - . 656,139 CT72.1 . 37.3
12 1977~ 500,141 80.1 ’ 37.7
13 1976. © 49,071 © 80.9 . 39.5
14 - 1975 89,065 . ~ 82.3 - -39.3
15 - 1974 23,792 82.7 38.4 .
17 1972 - - 34,733 83.3 39.4
18 1971 54,022 4.1 - 41.6
19 1970 ' 12,427 84.3 41.0
20 1969 .. 18,827 84.6 43.6
21 1968 B 27,209 85.1 - - 43.0
.23 1966 - 16,236 85.3 ' 46.0
- 24 - 1965 52,690 . 86.2 - 41.0
25 . 1964 69,449 87.3 ‘ 41.2
26 . 1963 110, 088 89.1 - . 43.5
27 . 1962 . 40,368 89.7. . 41.0
35 1954 - .. 10,352 - 89.9 44.0
.37 1952 30,248 90.4 ‘ 47.0
kY] S 1951 30,016 90.9 . 40.0
39 © 1950 2,132 ©90.9 . 45.0
40 1949 _‘ 32,718 . 91.4 45.0
43 1946 - 15,421 91.7 -~ 45.3
47 . 1942 | 16,236 91.9 ' 46.0
54 . 1935 16,236 92.2 46.0
57 . 1932 . 10,352 92.4 . 44.0
"Above, below, or } N :
. between key lengths , 479,284 © 100.0 . -
Total®. . - 6,233,423 100.0 © . .33.0

®Differences in totals may exist due to rounding.
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Table 31.--Population estinmates for Pacific ocean perch by age group and
nmean length at age in the International North Pacific Fisheries
Conmi ssion Vancouver area.

" Mean

Year Population ~ Cumulative length
Age class number % (cm)

{

1 1988 200,300 1.1 14.0

2 1987 365,627 3.1 18.7
3. 1986 164,468 3.9 23.0
4 1985 3,873,050 24.8 27.0
5 1984 1,113,847 30.8 29.0
6 1983 377,139 ‘ 32.8 30.1
7 ‘1982 : 926,010 37.8 32.9
B8 1981 , 3,206,273 55.1" 33.9
9 1980 1,060,619 60.8 34.8
10 1979 1,165,755 67.1 36.3
11 1978 1,347,189 74.4 37.2
12 1977 , 1,048,801 80.0 37.7
13 1976 335,587 81.8 . 36.7
14 1975 288,455 83.4 38.4
15 1974 39,759 - 83.6 38.5
16 1973 71,976 84.0 37.5
17 1972 101,057 ‘ 84.5 . 39.9
18 1971 ’ 165,967 85.4 41.3
19 1970 29,114 85.6 41.0
20 1969 49,565 85.8 43.6
21 1968 97,151 86.4 41.3
23 1966 o 113,731 87.0 42.3
24 1965 197,299 88.0 39.7
25 1964 232,990 89.3 41.7
26 1963 353,286 91.2 42.8
27 1962 257,120 . 82.6 42.2
28 1961 ... 51,283 92.9 39.0
30 1959 86,772 93.3 38.6
33 1956 69,327 93.7 40.0
35 1954 ‘ 96,085 94.2 42.0
37 1952 70,283 94.6 47.0
38 1951 252,388 96.0 41.5
39 1950 68,359 96.3 41.2
40 1949 ‘ 87,950 96.8 45.0
41 1948 69,327 97.2 40.0
43 1946 114,230 97.8 43.1
44 1945 51,283 98.1 39.0
46 1943 15,783 98.2 42.0
47 1942 ‘ 44,404 98.4 46.0
50 1939 ) » 33,316 98.6 37.0
54 1935 , 44,404 98.8 46.0
57 1932 81,801 99.3 40.9
78 1911 30,517 99.4 44.0
81 1908 ‘ 29,114 ‘ .99.6 41.0
Above, below, or , ‘ ‘
between key lengths 75,300 100.0 -
Total® 18,554,061 100.0 33.5

®Differences in totals may exist due to rounding.
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Table 32 .--Population estimates for Pacific ocean perch by age group
and mean length at age for all International North Pacific
Fi sheries Conmi ssion areas conbined.

Year .. . Population . - Cumulative- ~ -length
Age class - . number L. 8 . ‘ (cm)
1 1988 . - .- 216,333 - 1.0 ' 14.0
2 1987 C " 473,856 _ 3.2 18.
3 1986 ‘ 221,478 - 4.2 22.9
4 1985 - - +.- 4,123,824 - . 23.2 - 26.9
5 1984 1,926,205 , 32.1 29.6
6 © 1983 . 878,508 - . 36.1 30.8
T - 1982 - ° 1,070,043 . 41.0 - 33:1
8 1981 ‘ 3,165,418 " 55.6 - 33.9
9 1980 - - 1,169,406 . 6l1l.0 '34.5
10 1979 o 1,191,347 . - 66.5 - 36.1
11 1978 .. .+1,305,507 . 72.5 3702
12 . ~1977. . . 988,279 - 77.1 ©37.5
13 1976 .. 395,628 - 178.9 36.8
14 . 1975 - - . 374,471 - 80.6 38.0
15 ‘ 1974 | ' 167,701 81.4 © 36.7
16 1973 S . 116,535 - = -81.9 38.4
17 1972 . 119,298 - 82.5 40.8
.18 . 1971 . .. . 192,212 - . 83.3 40.2
19 1970 239,517 B 84.4 " 38.0
20 1969 . 124,672 - 85.0 39.7
21 ©1968 L 144,137 . ~ ° 85.7 - 40.4
122 ‘ © 1967 ‘ 109,444 - 86.2 40.5
23 : 1966 . 153,371 - 86.9 39.8
24 S 1965 . .+ 263,075 _ 88.1 38.3
25 ‘1964 .. . 321,276 ..  '89.6 - 40.7
26. s 1963 7 . 239,451 .. 90.7 S 4202
27 1962 . 291,850 192.0 42.0
28 1961 . 60,460 . 92.3 38.4
29 " 1960 o 77,668 © 92,7 . 44.7
30 " - 1959 - - 91,858 93.1 . 39.8
31 - 1958 S 12,774 Ts93.1 40.0
32 : 1957 58,475 93.4 41.2
- 33 - 1956 X 152,085 93.6 . 40.0
;34 ©o- 1955 .. - 19,122 : 93.7 44,0
: 35 - 1954 T . C 92,626 - 94.2 42,7
. 36 .~ 18953 L 97,095 . 94.6 39.3
37 - 1952 . + 115,470 ©95.1 43.9
38 S 1951 - 237,581 796.2 1 40.8
-39 ' .1950 . - 133,783 - . 96.9 42.8
- 40 1949 . - .'70,258 ~ 97,2 42.2
- 41 © 1948 ¢ . 74,846 97.5 42.4
43 - 1946 . 61,220 ‘ 97.8 ~43.3
44 o 1945 - . 23,271 -+ 97.9 .39.0
46 = 1943 - 82,636 . 98.3 42.0
47 © 1942 S © 19,441 - . 98.4 46.0
“49° S oo 1940 - ) S 23,271 98.5 39.0
.50 - - 1939 : : 24,415-° ° ' 88.6 + 37.0
52 - : 1937 RS 19,441 . 98.7 . 46.0
53 ‘ 1936 + 34,310 . 98.8 - 43.6
- 54 .. . 1935 . 19,441 © - 98.9 . 46.0
57" 1932 ¢ 42,393 ©-89.1 -41.3
64 1925, -~ . . 45,843 . 99.3 45.0
78 - - 1911 - . 18,122 ©7.99.4 . 44,0
81 ~° . . 1908 S 23,756- - . 89.5 41.0
‘Above, below, or . o ‘ L o
between key lengths . 100,698 100.0 ‘ -
Total* = | ) ' © 21,716,202 . 100.0 33.3°

®Differences in totals méy exi st due to roundi ng.
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Table 33 .--Population estimates for canary rockfish by age group and mnean
length at age in the International North Pacific Fisheries
Conmi ssi on Conception area.

 Mean
Year ~ Population’  Cumulative ~ length
Age class . number 8 ‘ (cm)
5 1984 4,027 100.0 31.0
.Above, below, or , ‘
between key lengths ) 0 100.0 o --
Total® . 4,027 - 100.0 ~ 31.0

Differences in totals may exist due to rounding.

Table 34.——Population estimates for cahary rockfish by age group and mean
length at age in the International North Pacific Fisheries
. Commission Monterey area. -

Mean

Year Population . Cumulative - . length

Age '~ class number $ (cm)
3 1986 27,869 2.6 22.3
4 1985 ‘ . 7,342 3.3 27.0
.S . 1984 " 606,336 60.4 30.5
6 1983 o 32,638 63.4 T 30.9
7 1982 ‘ 100,252 72.9 36.3
8 1981 o 154,707 87.4 38.8
9 1980 73,809 94.3 39.8
10 - 1979 . 10,969 95.4 42.5
11 1978 o 6,509 96.0 46.9
12 - 1977 .. 4,800 96.4 49.9
13 1976 ' 2,602 96.7 7 45.4
14 1975 . 1,583 96.8 49.5
15 : 1974 . 1,583 97.0 - 49.5.
17 1972 - ' 2,609 - 197.2 ' 50.0
20 1969 S 1,265 97.3 -~ 59,0
22 1967 o 1,265 - 97.5 59.0

Above, below, or

between key lengths S A 0 100.0 ‘ --
Total® : \ 0 100.0 - : 33.4

®Differences in totals may exist due to-rounding.



Table 35.--Popul ation estimtes for canary rockfish by age group and nean,
length at age in the International North Pacific Fisheries.
Conmi ssi on Eureka area.

, o _ ) ‘Mean
. Year ~ Population Cumulative " length
Age . class . number | % \ (cm)
9 1980 . | 1,708 . 3.4 46.8
10 - o1979 2,295 8.1 49.6
1 1978 " 8,136 24.4 50.3°
12 . 1977 ;. 8,989 - 42.5 54.0
13 1976 : 1,823 46.2 47.4
14 1975 2,549 ~ 51.3 52.5
15 1974 a 3,741 . 58.8 53.7
16 .. 1973 4,774 68.4 54.8
17 1972 o 516 69.5 56.0
18 © 1971 : 4,809 . . 79.2 . 54,2
19 . 1970 .. 801 . 80.8 . 52.0
20 .+ 1969 L. 2,657 86.1 59,0
22 1967 .- -~ - - 2,657 . 91.4 . 59..0
24 1965 S . 801 93.1 52.0
32 - . 1987 - - 801 94.7 . 52.0
51 - 1932 " . 2,657 100.0 155.0
Above} beloﬁ, or
between key,lenéths oo 0 “‘ e ' e
Total® - L 48,714 100.0 | 53.2

‘8Differences in totals may -exist due to roundind.
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Tabl e 36.-- Population estimates for canary rockfish by age group and nean
length at age in the International North Pacific Fisheries
Comnmi ssion Col unbia area.

Mean
Year ' Population Cumulative length

Age class number - % (cm)
3 1986 ' : 1,056 0.0 27.0
4 1985 ' 1,056 - 0.1 27.0
5 1984 174,691 6.2 31.0
6 . 1983 9,604 6.5 35.3
7 1982 83,004 9.4 37.9
8 1981 167,420 - 15.3 41.0
9 1980 116,922 19.4 43.7
10 - 1979 194,944 26.2 . 48.5
11 1978 311,305 37.1 49.0
12 1977 © 273,214  46.7 50.3
13 .. 1976 115,830 - ©50.7 47.8
14 . 1975 100,085 . 54.2 50.3
15 1974 185,787 60.7 51.8
16 1973 101,244 64.2 52.4
17 - 1972 . 61,574 66.4 51.2
18 1971 59,029 68.5 53.6
19 1970 | 128,893 - 73.0 51.9
20 1969 - 23,782 73.8 52.4
22 1967 2,654 73.9 59.0
23 1966 7,962 74.2 57.0
24 1965 \ 35,134 . 75.4 52.0
26 o 1963 S 1,962 75.7 57.0
27 " 1962 17,147 76.3 51.0
32 1957 - 73,715 78.9 . 52.5
33 1956 12,583 79.3 54.0
37 - 1952 8,602 - . 79.6 54.0
44 1945 ‘ 3,981 079.7 54.0
47 1942 3,981 79.9 54.0
7 55,0

57 - 1932 24,464 80.

Above, below, or i
between key lengths ’ 551,008 100.0 -~

Total?® o 2,858,634 100.0° 45.5

®Differences in totals may exist due to rounding.
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Tabl e 37. --Popul ation estimates for canary rockfish by age group and nean

length at age in the International North Pacific Fisheries.
Commi ssion U.S. Vancouver area.

o Mean

Year ' ‘ “Popﬁlapion . Cumulative 'length
Age ©  class , ‘number 8 - {cm)
3 1986 2,660 0.1 . 21.4
4. 1985 : o 313 0.1 27.0
5 .1984 - 34,143 1.7 30.7
6 1983 . 3,633 1.8 35.6
7 1982 - 67,437 4.9 39.2
8 1981 = 258,010 16.6 41.7
9 1980 .. 146,823 23.2 43.6
10 1979 . 189,748 31.8 47.5
11 . 1978 © 287,915 44.9 48.5
12 1977 - . 253,684 56.4 49.3
13, . . 1976 . 113,230 - 61.5 47.6
14 1975 f 75,637 ' 65.0% 50.4
15 . . 1974 155,091,  72.0 51.4
16 1973 . . 88,229 76.0 51.4
17 1972 : 41,338 77.9 50.9
18 1971 . 36,982 79.5 54.1
19 . 1970, © 97,346 " 83.9 ~ 51.5

20 1969 . | 28,534 . .85.2 . 54.3 -
22 1967 4,099 85.4 59.0
23- . 1966 . 7,842 85.8 57.0
24 ~ .1965 . 19,895  86.7 52.0
26 © 1963 7,842 - 87.0 57.0
27 - 1962 . l 9,712 . 87.5, 51.0
32 1957 ¢ - 48,923 - 89.7 52.6
33 - 1956 . . 15,238 . 90.4 54.0
37 1952 v 14,407 91.0 56.2
a4 1945- o 8,596 - 91.4 54.0
47 . 1942 - .. 8,596 .91.8 54.0
57 - 1932 © 8,390 92.2 '55.0

Above, belo@; or ‘ .

between key lengths - o ‘172,152 100.0 ‘ -
Total® S ‘ 2,206,448 - 100.0 48.1

®Differences in totals may exist due to rounding.
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Table 38.-- Popul ation estinates for canary rockfish by age group and nean
length at age in the International North Pacific Fisheries
Conmmi ssion Canadi an Vancouver area

‘ Mean
Year Population Cumulative . length

Age class ‘ . number 8 4 (cm)
3 1986 58,512 2.1 21.4
4 1985 ) 6,884 2.4 27.0
5 1994 338,459 14.6 27.7
6 1983 ‘ 12,279 15.1 - 27.8
7 1982 81,765 18.1 38.5
8 1981 179,372 24.6 42.2
9 1980 173,286 30.8 44.5
10 - 1979 213,078 38.6 48.1
11 1978 336,618 50.8 48.0
12 1977 ‘ 253,127 59.9 48.7
13 1976 - 108,320 63.9 47.3
14 ’ 1975 : 97,423 67.4 51.4
15 T 1974 189,913 74.3 51.8
16 ' 1873 99,973 77.9 52.0
17 1972 42,412 79.5 50.8
18 1971 - 37,687 80.8 .54.9
19 - . 1970 120,333 85.2 52.0
20 1969 41,717 86.7 53.1
22 1967 - 2,213 86.8 59.0
23 1966 ‘ 6,962 87.0 57.0
24 ‘ 1965 21,156 87.8 52.0
26 1963 6,962 88.0 57.0
27 © 1962 20,711 88.8 51.0
32 1957 ‘ 54,963 90.8 52.6
33 1956 30,465 91.9 54.0
37 1952 27,461 92,9 55.7
14 1945 14,825 93.4 54.0
47 1942 ‘ 14,825 94.0 54.0
57 1932 7,260 94.2 55.0

)

Above, below, or
between key lengths 159,094 100.0 -

Total® | 2,758,054 100.0 45.2

®Differences in totals may exist due to rounding.
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Table 39.--Popul ation estinates for canary rockfish by age group and nean
length at age in the International North Pacific Fisheries
Conmi ssi on Vancouver area

o ‘ . , Mean
: : Year - Population Cumulative ~ length
Age . class - _number . - R o (cm)
3 1986 . - 61,173 1.2 21.4
4 1985 1,197 1.4 27.0
5 1984 372,602 8.9 " 28.0
6 1983 © 15,913 ! 9.2 29.5
7 1982 149,202 12.2 38.8
8 1981 - 437,382 21,0 41.9
9 | 1980 - 320,108 27.5 44.1
10 1979 o 402,826 35.6 47.8
11 1978 . © 624,534 . 48.2 '48.3
12 1977 . 506,811 . 58.4 49.0
13 ‘ " 1976 221,550 . 62.8 47.4
14 .- 1975 173,061 . 66.3 - 51.0
15 S 1974 ' 345,005 73.3 ¢ 51.6
16 1973 188,202 77.1 51.8
17 1972 83,751 © 78.8 50.8
18 1971 74,669 . 80.3 54.5
19 . 1970 - . 217,679 - 84.6 51.8
20 1969 - 70,251 . 86.1 53.6
22 1967 ‘ 6,313 * . 86.2- 59.0
23 © 1966 | 14,804 86.5 57.0
24 - 1965 o 41,051 - 87.3 52.0
26 1963 ‘ 14,804 , 87.6 57.0
27 1962 ‘ 30,422 88.2 51.0
32 1957 . . 103,886 90.3" 52.6
33 . 1956 45,703 - 91.2 54.0
37 1952 . . 41,868 - 82.1 55.9
44 . 1845 23,420 © - 92.5 54.0
47 1942 © 23,420 3.0 - 54.0
57 1932 o 15,650 93.3 55,0
Above, below, or. . o
between key lengths - 77331,245 100.0 . --
Total® = - 3 4,964,502 100.0 46,5

®Differences in totals may exist due to rounding.
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Table 40.--Population estimates for canary rockfish by age group and nean
length at age for all International North Pacific Fisheries
Conmi ssion areas conbined

Mean
Year Population Cumulative length

‘Age class ‘ number ‘ ) (cm)
3 1986 S 90,097 1.0 21.7
4 1985 15,594 1.2 27.0
5 1984 ‘ 1,157,656 14.1 29.8
6 1983 = 58,155 14.8 31.2
7 © 1982 332,458 '18.5 37.8
8 1981 759,509 27.0 41.1
9 1980 512,547 32.7 43.4
10 : 1979 611,035 39.6 48.0
11 | 1978 950,484 50.2 48.5
12 1977 ‘ 793,813 59.1 49.5
13 1976 ‘ 341,805 62.9 47.6
14 1975 277,278 66.0 '50.7
15 1974 536,117 72.0 51.7

16 1973 294,220 75.3 52.0
17 1972 148,450 76.9 51.0
18 1971 ' 138,507 78.5 54.1
19 1970 347,372 82.4 51.8
20 1969 . 97,956 83.5 53.5
22 1967 12,889 83.6 59.0
23 - 1966 22,766 83.9 57.0
24 1965 76,986 84,7 52,0
26 . 1963 . 22,766 85.0 57.0
27 1962 ‘ 47,569 85.5 51.0
32 1957 178,401 87.5 52.6
33 1956 58,286 88.2 1 54.0
37 1952 50,470 88.7 55.6
44 1945 . 27,401 89.0 54.0
47 1942 B 27,401 . 89.3 54.0
57 1932 42,771 89.8 . 55.0

Above, below, or )

between key lengths 909,160 100.0 --
Total® ‘ ' 8,939,922 100.0 44.6

®Differences in totals may exist due to rounding.



79

Table 41 .--Population estimates for splitnose rockfish by age group
and nean length at age in the International North Pacific
Fi sheries Conmi ssion Conception are.

: : ‘ Mean-
" Year ' Population Cumulative . ~length
Age . class . ‘number . s - . (cm)
2 1987 o 199,711 5.8 13.1
3 1986 ‘ 353,630 16.1 14.3
4 1985 ‘ ; 534,418 . 31.6 17.2
5 1984 ) 679,411 ' ‘51.3 '18.6 -
€ 1983 . 233,730 - . 58.1 20.2
7 1982 o 402,717 .69.8 20.0
. B 1981 L 150,228~ - 74.1 21.7
8 1980 - 178,887 - 76.4 24.2
10 1979 R 91,116 ‘ 79.1 . 24.9
11 1978 - . 23,503 79.7 25.0
12 1977 ‘ 62,395 : 81.5 21.0
13 1976 . 40,450 - 82.7 . 24.5
14 1975 - ~ 4,838 . B2.9 27.0
- 15 1974 S 18,881 . -~ - 83.4 24.2
16 1973 17,822 . 83.9° 27.6
18 1971 30,875  84.8 . 23.7
19 - 1970 ; 12,534 85.2 25.8
20 '+ .1969 B 13,684 ‘ 85.6 24.0 -
21 1968 ‘ 19,224 - 86.1 27.6"°
22 1967 ‘ ' . 6,820 "86.3 24.9
24 . 1965 R 3,181 86.4 26.0
25 1964 L ' 7,565 - 86.7 25.0
- 26 - 1963 : . 40,064 ‘ 87.8 . 27.6
27 - 1962 S 14,538 : 88.2 "31.0
28 1961 = 15,896 - . 88.7 28.9
29 . 1960 - : . 24,524 89.4 30.2 .
30 1959 C ' 11,432 - ' 89.7 30.3
31 ‘ 1958 . 13,795 o 80.1 28.7
34 . 1955 ' 21,571 90.8 25.5 .
35 1954 ! - 7.13,684 - 91.2 24.0
36 1953 ‘ 7,106 - - 91.4 26.1
37 _ -1852 . . S 14,539 . 91.8" 31.0
38 1951 14,101 . 82,2 32.6
-39 1950 - 24,853 . 92.9 30.6
41 . 1948 ‘ 14,539 ' 93.3 31.0
42 1947 , 10,313 © .93.6 - 30.0
43 1946 ‘ . 18,341 . '94.2 32.1
45 .. 1944 ‘ .7 718,393 ©94.7 . 34.0
46 © 1943 -, 15,327 95.1. - 35.0
. 48 ' . 1941 S 7,357 . 95.4 -30.8
© 49 . 1940 - 15,327 © 95.8 35.0
50 . 1938 S 26,363 - | 96.6 35.2
51 1938 C 1,839 - 96.6 29.90
- 52 - 1937 C 9,196 - 96.9 37.0
53 1936 ‘ -7 21,301 97.5 30.0
55 1934 . . . 6,407 | ‘97.7 23.5
56 o o-1933 . 9,196 - ‘ 98.0 34.0
57 + 1932 o 1,839 . 98.0 ©29.0
.58 11931 ‘ . 3,065 .. . . 98.1 28.0
62 K 1927 oo 713,769 . 98.5 31.2
.64 T 1925 14,922 - 98.9 . 27.3
68 - + 1921 o . 5,518 +99.1 30.0
Above, below, or : o o o
between key lengths . + 31,098 v 100.0 .-
' Total® - ' ‘ 3,445,839 100.0 -0 20.2

®Differences in totals may exist due to rounding.
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Table 42 .--Population estimates for splitnose rockfish R% aﬁe group
and mean length at age in the International rth Pacific
Fi sheries Conmi ssion Mnterey area

: Mean

, Year Population . Cumulative - length
Age class number , % (cm)
1 1988 14,111 0.1 8.0
2 .. 1987 ' 591,434 3.8 12.9
3 1986 1,587,289 13.6 14.8
4 1985 . 2,355,396 28.1 17.1
S 1984 ‘ 2,296,132 42.3 19.3
6 1983 '~ 991,433 . 48.5 20.3
7 1982 1,704,489 ‘ 59.0 20.2
8 1981 . 787,990 : 63.9 22.1
S 1980 o 227,897 65.3 23.9
10 1979 493,784 68.3 25.1
11 1978 ’ 100,933 69.0 26.6
12 1977 | . '+ 448,568 - 11.7 23.2
13 1976 110,139 72.4 24.5
14 1975 . 15,329 72.5 27.0

15 1974 ‘ 249,785 - 74.1 26.2
16 1873 184,809 ’ 75.2 28.1
18 : 1871 . ‘ 176,982 76.3 23.9
13- 1970 S 29,974 76.5 26.0
20 196% 30,625 76.7 24.0
21 1968 - 66,434 77.1 27.8
22 1967 : 75,636 77.5 25.8.
24 1965 . 66,192 78.0 26.0
25 ) 1964 . 80,163 . 78.5 25.0
- 26 1963 . 249,975 . 80.0. 28.0
27 . 1962 - ' 33,331 80.2 - 31.0
28 1961 231,196 '8l.6 28.1
29 1960 74,275 82.1 29.9
30 .1959 - 114,864 82.8 28.5
31 1958 - 293,974 : 84.6 27.7
34 . . 1955 304,761 86.5 26.1
35 1954 30,625 '86.7 24.0
36 1953 ’ 261,108 88.3 26.5
" 37 1352 . 33,331 ‘ 88.5 31.0
38 ‘ 1951 ' 159,483 89.5 29.2
- 39 1950 120,475.. 90.3 30.3
41 1948 33,331 90.5 | 31.0
42 1947 . 87,144 1.0 30.0
43 1946 , 120,058 ’ 91.8 32.2
45 1944 24,922 91.9 34.0
46 1943 7,325 . 92.0 35.0
48 1941 57,726. . 192.3 31.2
.49 11840 7,325 ‘ 92.4 35.0
50 . 1939 51,574 92.7 34.5
51 . 1838 42,133 , 93.0 29.0
52 1937 ) 11,708 93.0 37.4
53 1936 213,923 ‘94.4 29.1
55 1934 216,676 957 27.7
56 1933 ’ 12,461 95.8 34.0
57 1932 75,158 96.2 . 29.9
58 1931 : ' 150,699 97.2 28.7
6l 1928 . 33,025 97.4 31.0
62 o 1927 ’ 83,683 97.9 31.2
64 1925 157,307 . 98.9 27.2
66 1923 ' 26,392 99.0 | 32.0
68 1921 - 35,011 99.2 30.0

Above, below, or '
between key lengths . 126,389 100.0 _ --

Total® ‘ 16,166,893 100.0 21.3

®Differences in totals may exist due to rounding.
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Tabl e 43.--Popul ation estimates for splitnose rockfish by age group and
nean length at age in the International North Pacific
Fi sheries Commi ssion Eureka area.

L ) . . Mean
Year ' - Population Cumulative length
Age class - . number . LA (cm)
C 2 1987 439,415 5.8 - ,13.4 -
3 1986 _ " 623,743 14.0 14,2
4 1985 - 1,319,962 . 31.5 17.2
'S5 1984 - ‘ 2,118,277 59.5 18.7
6 1983 . . 518,796 . 66.3 - 19.5 .
7 1982 857,817 - . 77.6 19.9
. 8 - 1981 293,828 81.5 20.8
9 - 1980 : 122,690 83.1 24.2
10 1979 " 106,564 84.6 24.8
11 1978 . 14,943 84.8 23.9
12 © 1977 , 59,157 86.1 1 20.2
13 © 1976 ; © 57,228 . 86.8 24.6
14 1975 ‘ 3,514 86.9 27.0
15 1974 . 21,382 87.2 21.8
16 1973 - 21,710 787.4 - 26.7
18 - 1971 41,870 88.0 22.5
19 1870 - - . 16,060 88.2 25.4
20 1969 : 10,658 88.3 24.0
21 1968 ' 17,359 ‘ 88.6 26.1
22 1967 - : 11,613 88.7 24.4
24 '1965 L 2,405 88.8 26.0
25 . 1964 : . 11,542 88.9 25.0
26 1963 . 17,284 89.1 25.0
27 1962 - = : : 912 89.1 .31.0
28 : 1961 ‘ 3,514 89.2 27.0
29 - 1960 : 1,503 89.2 30.2
30 1959 - 3,500 89.3 27.9
31 - 1958 ) 12,995 89.3 - 28.2
34 1955 o 26,256, 89.7 21.0
35 ~ 1954 - 10,658 89.8 24.0
., 36 - 1953 . : : 4,809 ' 89.9 26.0
"~ 37 - 1952 . - 912 : 89.9 31.0 .
38 1951 S 6,672 . 90.0 31.7 -
-39 - ‘ *1950 , 912 - : 90.0 31.0
41 . 1948 C ' 912 90.0 31.0
43 . .- 1946 . . . 3,285 80.0 32.3
45 C 1944 : 6,344 - +90.1 34.0
46 * 1943 o . 1,825 90.1 35.0
48 ‘ 1941 - 3,633 ‘ 90.2 30.9
49 ‘ 1940 s 1,825 90.2 . 35.0
50 1939 8,395 90.3 - 35.4
51 1938 1,443 80.3 289.0
53 1936 . 4,090 90.4 29.2
55 1934 19,3589 90.6 25.8
56 1933 - 3,172 90.7 34.0
57 1932 4,180 90.7 . 30.3
58 1931 6,055 90.8 30.4
61 1928 2,737 90.8 +31.0
62 1927 . 3,633 90.9 30.6
64 1925 _ 15,523 91.1 26.2
66 - 1923 . 3,650 81.2 32.0.
. 68 -~ 1921 . . 2,538 91.2 30.0°
Above, below, or B . 3 S ' '
between key lengths. . 666,573 100.0 ==
Total® . ’ ' 7,569,633 S .100.0 18.2

2pifferences in totals may exist due to rounding.
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Table 44 .--Popul ation estimates for splitnose rockfish by age_?(oup.and _
mean length at age in the International North Pacific Fisheries
Conmi ssi on Col unbia area.

‘ Mean
Year Population Cumulative length
Age class number _ % (cm)
1 1988 13,900 0.1 8.0
2 1987 764,280 6.5 12.9
3 1986 1,071,239 15.5 13.8
4 1985 © 1,429,807 - 27.5 17.9
5 1984 2,436,363 47.9 19.4
6 1983 727,220 54.0 20.6
7 1982 . 1,656,829 67.9 20.6
8 1981 679,007 © 73.6 21.5
9 1980 365,155 76.7 23.6
10 1979 - 221,166 78.5 24.3
11 1978 66,102 79.1 23.4
12 1977 119,118 80.1 21.4
13 1%87¢ - . 142,231 Bl1.2 23.7
14 S 1975 6,758 81.3 27.0
15 .1974 : 45,835 81.7 24.6
16 1973 45,727 / 82.1 .28.7
18 1971 93,833 82.9 23.9
19 1970 34,790 83.1 25.4
20 1969 26,554 . 83.4 24.0
21 1968 9,461 83.4 28.0
22 1967 44,619 83.8 24.5
24 C 1965 _ 12,012 83.9 26.0
25 1964 13,514 B4.0 25.0
26 1963 105,773 84.9 25.8
27 1962 6,034 85.0 31.0
28 1961 , 31,723 ' 85.2 27.4
29 1960 ‘ 12,342 85.3 30.0
30 1859 18,319 85.5 28.1
31 1958 » 50,983 85.9 27.7
34 1955 66,565 86.5 23.4
35 1954 26,554 86.7 24.0
36 1953 ' 45,048 87.1 26.5
37 ‘ 1952 ’ A - 6,034 87.1 31.0
38 » 1951 33,113 87.4 29.4
39 1950 9,976 87.5 30.6
41 1948 6,034 '87.5 . 31.0
42 1947 3,942 87.6 30.0
43 1946 22,075 87.8 32.4
48 1941 ‘ 28,382 88.0 31.0
50 1939 ' 9,461 88.1 33.0
51 1938 18,921 - - 88.2 29.0
53 g 1936 36,266 "88.5 28.9
55 1934 : 65,967 89.1 24.3 .
57 1932 18,921 89.2 29.0
58 1931 23,652 89.4 - 28.0
62 1927 25,229 89.6 30.5
64 1925 - 51,357 90.1 28.3
68 1921 ‘ 18,921 90.2 30.0
Above, below, or .
between key lengths . 1,164,008 100.0 . -
. Total® ‘ 11,931,210 - 100.0 18.8

®Differences in totals may exist due to rounding.



83

Tabl e 45. --Popul ation estimates for splitnose rockfish by age group and
mean |ength at age in the International North Pacific Fisheries
Comm ssion U. S. Vancouver area.

. ' . ‘ : Mean

v Year. . Population . Curmulative: - length

Age . class’ .7 number ‘ 8 -+ (cm)
2, 1987 ! 11,878 ° . 0.9 . 12.0
-3 -1986 : 245,877 . 19.8 13.1
4 1985 : . 124,070 . 29.3 18.2
) - 1984 ‘ 146,856 © 40.5 19.1
6 . 1983 ‘ © .35,463 . 43,2 22.2

7 -1982 - C "155,681 55.2 20.9
.8 1981 - - 66,432 - 60.3 22.17
-9 1980 . 71,8638 . 65.7 24.6
10 -1979 . S 74,997 71.5 25.1
11 1978 .. 20,478 '73.1 26.5
12 1877 . . . 13,629 74.1 27.0
13 1976 - T . 39,564 - - 77.1 25.1
14 1975 - : 4,954, 77.5 27.0
~15 1974 13,074 -+ 78.5 27.7
" 16 1973 Y 22,738 . 80.3 '26.9
18 - 171 . . = . 89,632 81.0 . 25.5
19 1970 R 10,681 . ~ B1.8 25.9
.-20 ~1969 - -, 4,453, . . 82.2 ‘ 24.0
21 1968 ) .. 17,974 83.5 26.2
22 . 1967 . 15,029 84.7 '25.0
.24 +-1965° . © 7,779 85.3 26.0
25 ;1964 s o 7,799, 85.9 - 25.0
26 -, 1963 ' o 24,842 87.8 26.6
27 1962 “ 109 . 87.8 31.0
28 1961 ‘ o 15,606 ‘ .89.0 28.7
29 1960 - . 1,408 ‘ 89.1 28.2
30 . 1959 B 8,078 ‘ :89.8 26.9
31. 1958 . " . 5,258 ‘ 80.2 27.9
34 1955 ‘ . 10,877 . 91.0 29.3
35 1954 L 4,453 91.4 24.0
36 . 1953 3 - 17,351 . 82.7 .26.1
37 1852 . o ... 109 92.7 - 31.0
38 1951 Sl 3,596 1 93.0 '30.0
39 1950 . . B,968 : 83.7 _30.0
41 1948 T N 83.7 - 31.0
42 1947 .. .- - 8,859 ' 94.4 .30.0
-43 . - 1846 . . 4,029 94.7 32.4
-, 48 1941 = - 5,328 - 85.1 30.8
50 - - 1939 " .o 71,430 . 95.2 33.0
52 1937 - : 19,491 . 96.7 37.7

53 - .. 1936 : 4,764 . - 97.1 29.4 .,
55 . 1934 = . . 8,798 97.7 23.8
58 1931 - L 2,166 , - '97.9 28.0
62 ‘ 1927 o . 5,188 - | 98.3 30.5
64 1925 - - . - 11,697 ' 99.2 26.7
68 1821 . - . 3,898 .- 99.5 30.0 <
Above, below, or ‘ ' . s ‘ .

between key lengths ' .o 7,002 100.0- . ==
.Total?® - .. -~ . 1,305,102 -. 100.0 : 21.4

®Differences in totals may exist due to roundi ng.
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Table 46.--Population estimates for splitnose rockfish by age group and
nmean length at age in the International North Pacific Fisheries
Conmi ssi on Canadi an Vancouver area.

. : Mean
Year " Population Cumulative length
Age class number % , (cm)
3 1986 = 22,912 1.0 13.0
4 1985 56,916 - 3.4 21.0
5 1984 ‘ 94,615 7.3 21.5
6 1983 . 100,767 ‘ 11.5 22.7
7 1982 : 280,782 S 23.3 23.0
8 1981 . 154,156 29.8 24.2
9 1980 231,827 ©39.5 24.6
10 1979 242,694 49.7 25.1
11 1978 ‘ ‘ 66,268 52.5 26.5
12 1977 ' 41,801 54.2 27.4
13 1876 128,032 - 59.6 25.1
14 1975 | ' 16,032 60.2 27.0
15 . 1974 o 42,183 62.0 27.7
16 1973 : © 73,581 65.1 26.9
18 1971 o 31,170 66.4 25.5
19 1970 , 34,563 67.9 25.9
20 1869 . 14,409 : 68.5 . 24.0
21 1968 C - 58,163 70.9 26.2
22 1967 ‘ 48,633 72.9 25.0
24 . 1965 . ' 25,173 - 74.0 26.0
25 1964 ‘ 25,238 75.1 25.0
26 1963 , . 80,391 . . 78.4 26.6
27 . 1962 - 353 ~ - 78.4 - 31.0
28 1961 . 50,500 80.6 28.7
29 13860 . : 4,558 . 80.8 29.2
30 . 1959 . L 29,378 82.0 26.9
31 1958 I 17,014 82.7 27.9
34 i 1955 35,197 " 84.2 29.3
35 -1954 » 14,408 ‘ 84.8 24.0
36 1953 56,148 87.1 26.1
37 1952 - 353 87.1 31.0
38 1951 - . 11,636 87.6 30.0
- 39 1850 - 29,020 - 88.8 30.0
41 . 1948 353 88.9 31.0
42 1947 28,668 ' 90.1 30.0
43 1946 ‘ 13,038 © 90.6 32.4
48 1941 . 17,243 91.3 30.8
50 - 1939 . . 4,628 91.5 33.0
52 1937 - 63,074 - 94.2 37.7
53 1936 15,418 94.8 29.4
55 1934 - ‘ ; 28,470 96.0 23.8
58 : 1931 ‘ 7,008 96.3 28.0
62 1927 16,820 97.0 30.5
64 "1925 37,853 98.6 26.7
68 1921 12,8615 - 99.1 30.0
Above, below, or
between key lengths . : 21,025 100.0 --
Total?® . 2,385,085 100.0 25.6

®Differences in totals may exist due to rounding.
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Tabl e 47. --Popul ation estimtes for Flltnose rockfish by age group and
mean |length at age in the International North Pacific Fisheries
Conmi ssi on Vancouver area.

o ‘ . : S Mean
Year Population .Cumulative . length .
" Age class . number . LI {cm)
2 1987 : 11,878 -~ - 0.3 12.0
-3 1986 - 268,790 7.6 13.1
4 . 1985 . 180,986 - 12.5 19.1
5 .+, 1984 - . .241,471 19.0 20.0
"6 - 1983 ‘ 136,230 . 22.7 22.6
1 ‘1982 . - - 436,464 ‘ 34.6 22.2
8 1981 220,588 - 40.5 23.8
9 ‘1980 o 303,466 48.8 24.6
10 1979 , 317,692 - 57.4 25.1
11 .. 1978 IR 86,746 - 59.7 . 26.5
12 . 1977 o 55,431 61.2 27.3
13- ‘ 1976 . . 167,596 65.8 25.1
14 1975 A 20,986 - 66.3 27.0
15 - 1974 : . 55,257 - 67.8 . 27.1
le . 1973 - . 96,319 .. 70.4 26.9
© 18 1971 o 40,802 . 71.6 25.5
-19 o .1970 45,243 - 72.8 25.9
‘20 1369 .. .- 18,862 - 73.3 24.0
21 - 1968 S 76,137 " 75.4 '26.2
22 : 1967 : 63,661 Y A IR | 25.0
24 1965 - 32,852 - - 78.0 26.0
25 - - 1964 < 33,037 78.9 25.0
. 26 ‘ © 1963 : 105,233 81.7 26.6
27 . .1962 e 462 81.7 - 31.0
- 28 . .. 1961 : .-66,106 . 83.5 +.28.7
.29 . © 1960 L 5,966 83.7 29.2
.30 g 1959 : : 38,457 84.7 26.9
31 1958 - s . 22,272 . 85.3 27.9
34 . 1855, T 46,074 86.6 29.3
35 ' . 1954 . v " g 18,862 87.1 24.0
36 - 01953 73,498 - 89.1 26.1
37 + 1952 ' 462 89.1 31.0
38 . 1951 - ‘ 15,232 89.5 - 30.0
39 1950 - . - 37,988 90.5 30.0
.41 . 1948 - T 4862 80.5 31.0
42 . 1847 ‘ 37,526 . 91.6 30.0
43 - . 1946 ‘ 17,067 92.0 32.4
48 - 1841 - 22,571 .. 92:6 30.8
- 50 + 1939 ‘ 6,058 - 92.8 33.0
52 1937 .. ., 82,565 ° .- 95.0 37.7
53 7. 1936 , 20,182~ - . 85.6 +29.4
55 . B 1934 37,268 . 96.6 23.8
58 . To01931 9,174 i 96.8 28.0
62 - 1927 ‘ S 22,017 97.4 30.5
- 64 ‘ 1925 - . 49,5350 98.8 26.7
68 : 1921 - - - .1¢,513 99.2 30.0
'Above, below, or. L ‘ :
betwéen key lengths N . 28,027 - 100.0 i --
Total® R . 3,690,187 100.0 - | 24.1

®Differences in totals may exist due to rounding.
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splitnose rockfish by age group

and nmean length at age for all International North
Pacific Fisheries Conmi ssion areas conbined
, _ Mean
- Year Population Cumulative length
Age class number $ (cm)
1 1988 } 28,012 0.1 08.0
2 - 1987 2,006,718 4.8 13.1
3 1986 3,904,692 13.8 14.2
4 1985 5,820,569 27.5 17.4
5 1984 7,771,654 45.6 19.1
6 1983 2,607,410 51.7 20.3
7 1982 5,058,316 63.6 20.4
8 1981 2,131,642 68.5 21.9
9 1980 1,098,095 71.1 24.1
10 1979 1,230,321 74.0 24.9
11 1978 ' 292,227 74.7 25.6
12 1977 784,668 76.5 22.7
13 1876 517,644 77.7 24.5
14 1975 51,425 77.8 27.0
15 1974 391,140 78.7 25.9
16 1973 366,387 19.6 27.7
18 1971 384,362 80.5 23.9
19 1970 138,601 80.8 25.7
20 1969 100,383 81.0 24.0
21 1968 188,614 81.5 27.0
22 1967 202,348 .81.9 25.2
24 1565 116,742 82.2 26.0
25 1964 145,820 82.6 25.0
26 1963 518,329 - 83.8 27.1
27 1962 55,279 83.9 - 31.0
28 1961 348,435 84.7 28.2
29 1960 118,610 85.0 - 29.9
30 1959 186,571 85.4 28.2
31 1958 384,019 86.3 27.8
34 1955 465,228 87.4 25.7
35 1954 100,383 87.6 24.0
36 1953 391,570 88.6 . 26.14
37 1952 55,279 88.7 -31.0
38 1951 228,601 89.2 29.6
39 1950 194,205 89.7 30.3
41 1948 "+ 55,279 8S9.8 31.0
42 1947 138,925 90.1 30.0
43 1946 180,826 90.5 32.2
45" 1944 49,659 90.7 34.0
46 1943 24,477 90.7 35.0
48 1941 119,670 - 91.0 31.0
49 1940 . 24,477 91.1 35.0
50 1939 101,851 91.3 34.5
51 1938 64,337 91.4 29.0
52 1937 103,469 91.7 37.6
53 1936 295,763 92.4 29.2
55 1934 345,676 93.2 26.4
56 1933 24,830 93.2 34.0
57 1832 100,100 . 93.5 29.7
58 1931 192,644 93.9 28.6 -
61 1928 35,763 54.0 31.0
62 1927 148,330 94.4 30.9
64 1925 © 288,659 95.0 27.3
66 1923 30,042 "95.1 32.0
68 ‘ 1921 78,501 95.3 30.0 -
Above, below, or ) ’
between key lengths 2,016,184 100..0 -
Total® 42,803,763 100.0 . 20.2

"DITTerences 1n totals may exist due to rounding.
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Table 49.--The |ength-weight relationships fromthe 1989 triennial
west coast survey using a linear |least squares fit for the
equation: Estimated Weight (g) = a * Fork Length (cm, ** b.

. Nutber - Length - weight coefficients - Predicted weight at lenath
Species ‘ Sex ' -sampled . 9 b . ) Cgm) ‘

SO em 70 em

3

-,

Pacific hake 344 - - 0.0080136 2.939627

M 176.2 791.0 2126.8
F 517 0.0048625 .3.076383 170.2 819.5 2307.2
T 861 0.0054866  3.043290 171.6 . 812.4 2261.9
‘ , ‘ o ' - 40 em 60 cm 80 cm
Sablefish LR 67 0.0008418 3.639501 570.0 = 2493.3 7104.1
- + F 70 0.0015331 - 3.473664 . 563.1 2302.9  6255.6
T 137 0.0011674 3.549646 . 567.5 - 2393.5 6645.3
: C ' : 30 em 45 cm 60 cm
Arrowtooth fl. M 169 .. 0.0104690 2.957681 244 .8 812.0 - 1901.6
' ) - F 260 °  0.0037501 = 3.264323 248.8 934.7  2390.6
T . 409 . 0.0044811 3.210228 247.3 909.0  2289.0
‘ ’ ‘ - ‘ © 30 em 45 em 60 cm
‘Bocaccio ] 42 - 0.0069212 . * '3.136198 297.0  1059.2.  2611.1
F 37 0.0103080 3.016847 294.7 " 1001.5 2385.5
T " 0.0074708 3.113927 297.2 1050.4 2572.8
' ‘ ' A 20em - 40 em 55 em
Canary rf." M 1600~ 0.0125210 .3.082479 . 128.2 - 10B6.4 2899.3
. F 128 0.01536460 3.027599 133.5 1088.8 2855.6
P 288 0.0136900 3.058656 - 130.6 1087.8 2881.2
. : : 25 cm 35 cm 45 cm
Chi l'ipepper " L 9 - 0.0021121 3.570093 206.8 687.4 1685.9
) ‘ F V46 - 0.0037301 3.377893 196.7 ~ 612.9 1432.5
LT 262 10.0035663 ©3.398049 ©  .200.7 629.6 1478.8
o , ‘ S ) 20 _cm 30 cm 45 em
parkblot. rf. M 80 ~ '0.0120820 3.133990 144.4 514.5 '~ 1833.5
‘ F 111 .0.0120080 3.132049 ‘ 142.7 '508.0 °  1808.9
T 191 0.0121620 3.129598 . - 143.4 510.3 1815.0
L o . 20 em 35 em 50 cm
Dover sole’ M 167 0.0059527 3.132697 , 70,9 409.1  1250.5
S F 234 0.0060739 +3.133248 ' 72.4  418:2 - 1278.7
T 401 - 0.0057704 -3.145116 7.3 414.5 1272.5
‘ X : ‘ ' . - 20 cm 30 cm - 40 cm
English sole M 132 °© . 0.0143600 2.874093 - 78.8 -252.7 577.6
’ ‘ F 140 .0.0076206 . 3.065090 - - 749 256.7 620.1
‘T 2ne 0.0099870 . 2.986591 - . 76.7 257.6 . 608.3
‘ oo ‘ . 25 cm 30 cm 35 cm
" Greenstr. rf. M -39 0.2306900 - 2.157430 . 239.3 . 354.7 494.6
‘ ‘ F 59 . 0.0079428 3.618517 ©  213.5 380.4  620.0
T T 98 0.0312790 2.776326 230.4 - 381.5 584.3
) ‘ . - 30 em 60_cm 90 cm
Lingcod .M 37 0.0013777 - 3.476209 = . 1B7.9 2091.1 8560.7
F' n 0.0042633 . 3.185964 . 216.7 1971.8 ' 7176.1
T 108 0.0039782 3.209859 219.3 2029.1 7456.3
- ‘ S - 20 cm 30 _cm 45 em’
Pac. oc. perch M- 238" 0.0092261 . 3.143272 113.4 405.5 1450.5
' _F 262 0.0119330 3.072970 . 118.8 413.0  1435.6
T

500 0.0104930" 3.107952 116.0 - 409.0 ~ 1442.1 ‘
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Tabl e 49 .--Conti nued.

Number Length - weight coefficients Predicted weight at Length
Species Sex Sampled a b (gm)

‘ 25 cm 35 cm 45 cm
25 0.0035437 3.350348 171.0 528.0 1225.4

Petrale sole M.
F 49 0.0022689 3.473527 162.8 523.8 _ 1254.0
T 74 0.0027121 3.425217 166.6 -527.3 1247 .1
: . 25 cm 30 em 40 cm
Redstripe rf. M 46 0.01165%90 3.060951 221.7 387.3 934.3
F 41 0.0159050 2.960045 218.5 374.9 878.4
T - 87 - 0.0178510 2.930886 - 223.3 381.0 885.3
20 em 30 cm 40 em
Rex sole M 176 0.0051435 3.069746 50.7 176.1 425.8
F 177 0.0049536 3.0%90012 51.9 181.7 441.9
T 351 0.0048336 3.093232 51.1 179.2 436.3 |
Rock sole N 19 0.0184120 2.875517 101.4 325.5 744.5
: F 40 0.0077163 3.144639 95.2 340.7 842.0
T 59 0.0099488 3.070287 98.2 ' 341.2 825.2
15 cm - 20 cm 25 cm
Rosethorn rf. M 25 0.0055439 3.352985 . 48.7 127.7 269.8
F 30 0.0115550 3.112524 ) 52.9 - 129.5 259.4
T 55 0.0095003 3.177786 51.9 129.5 - 263.1
i . " 25 ecm 30 cm 35 cm
Sharpchin rf. M 86 0.0117510 3.084261 240.8 422.6 679.8
. F . 49 0.0107030 3.113610 241.1 425.3 687.3
T 135 0.0111450 3.101054 241.1 424.3 684.4
: : 15 cm 20 em 25 cm
Splitnose rf. M 35 0.0114880 3.156849 59.3 147.0 297.4
F 22, 0.0376240 2.771854 . 68.4 152.0 282.1
T 57 0.0167920 3.034296 C 62.2 148.9 - 293.0
' . 15 _cm 20 cm 30 cm
Stripetail rf. M 28 0.0219310 2.874006 52.6 120.3 385.8
' ‘ F 43 . 0.0227750 2.886880 56.6 129.8 418.5
T 7 0.0145010 3.022707 52.0 . 124.2 423.0.
. 30 cm 40 em 50 em
Yellowtail rf. | 220  0.0113280 3.090761 416.5 1013.3 2019.6
F 212 0.0166160 2.987168 - - 429.5 1014.3 1975.3
T 432 0.0139260 . 3.034519 422.8  1012.3 1992.4
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Poly Nor'Eastern traw

Toral mesh counts
. Twine sizes: top and sides .4mm

bottom and intermediate 5mm

Sida
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95

Roller gear

"""""" -4" Rubber disks . Note: Overali length of raller gear - 796"
: - ’ -langth to include 3/4° hammer locks -
8" Rubber disk used to connect three sections of
/ "roller gear together. 4. 199"
} 2. 40" center
5/8" Long link chain - s
/ " thru this wing bobbin R 12

- 3/8" Chain droppers - 10* long - 5 links & 1 ring
/ secured to fishing line using 5/16* shackles

14" Laminated wing bobbins
/ Tubber :

. /.3/4“ 6x19 Domestic wire rope

-3/4" Barrel clamp behind wing
bobbins and steel washer

Eyes connected using
3/4* hammer locks

Wab: Chatfing strip along inside of Botiom wings and Busom. Cut 8 meshas wide. : .
goring 3 meshes on each side (leaving 2 open meshes). ! : R 5
Secure 3 mesh of gore on inside {Bar Cut) ol Bottom wings, andsowmq .

$ mm Double Bar mesh,

other gore to footrope (Botsh).

Netting
¢ Headrope
Footro)
.(Bolsh Line)
Fishing Line
Roller qQaar

v

Bruastlines

Rlblines ’

Flotation

Restrlctors

spu:ung- gear -

Side seams

Codend

codend liner

' tides. 5 mm bo:tom and intermediate.

_ (4 knots) from esch panal.

4" Rubber disk solid
between bobbins

Center
/

Palyethyli;’ln, S inch, 4 mm and 5 mm twine. & mm top and

85 1 plus thimbled 'eyes of 1/2° 6 x 19 galvanited wire rope
ur.ppan uuh 1/8" 3-strand polypropyhn- rope.

a1 7' plus thimbled eyes of 3/8 6 » 15 galvaniced wirs
rops wrapped with polypropylsne ropa.

79/ 7 1/2% ahot peened long link chain. Safe working.losd

© 211,300 lbs.

79° 6" ays to sye of }/d- dlameter, 6 x 19 galvanited wire
rope with 14" bobbins. o .

1/8° 6 x 19 galvanized wire rope wrapped with }/8° . N v
polypropylens. Top corner 19° 6°: bottos corner 8' &-; top

s1de pansl 19° 6°; bottom side pane)l 10' &". Over all o

langths are °plus® thimbled eye at wing tips.

Top 'two 114.17' and bottam two
104.45° (hung 9B\ of stretched saam length). Web secured to
riblines using Benzels avery 16°. te

3/4* Sempson 2 and )} Duralon.

90 pieces, 6= sluslnus XX Desp Ses water floata.

Polypropylene rops, 1° diameter, 14 f{t circumference and
wscured loosely to codend at each ribline, 4 ft apart, 5
pleces, - .

1/2* diameter galvanited wire rope, 21 ft long. The wire is
pansed through 4 galvanized steel rings which are secured to
each ribline, .

Panels ars joined to sach other gstherlng 3 meahas
Panels which are sacured o
franing linae have a selvaged edge’ created, hy gathering
J meshes.

110 meshes long x 100 meshes deep. I UZ' -r.r-r.:hod
(including 1 knot) 4 = Double Bar ocesh.

A) Chaffing gear - $ 1/2* & m= Double Bar mesh uuh h;.lll
ekirt secured to Chaffer. TFull coverage of codend.

Nylen, '‘no. 18, 1 1/4" atretched mewh, 115 meshes
circumference and 200 mesnhes deep, laced to the inslde of

codend. When stretched the liner prutrudn- 2 to 3 ft beyond
codend. .
"Note: chatfing strip 'llunq lnalde of leu.ﬁ wlngs and Busom.

Figure 1.--The poly=-Nor' Eastern bottom trawl and roller gear used durmg r.he 1989. west coast
triennial bottom trawl survey .
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survey for depths 55-366 m. Lengths ranged 9-85 cm.
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Figure 41.--Chilipepper estinated size conposition by International
Lengths ranged 9-56 cm
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Figure 43 --Dover sole estimated 51ze comp051t10n by International North Pac1f1c Flsherles Commlsslon area from the 1989 bottom trawl
survey- for depths 55— 366 m.. Lengths ranged 14-66 cnm.
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Figure 44.--English sole estimated size composition by International North Pacific Fisheries Commission area from the 1989 bottom trawl’

survey for depths 55-366 m. Lengths ranged 14-47 cm.
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Fiqure 45. —-Greenstrlped rockfish estimated size composition by International North Pac1f1c Fisheries Comm1sslon area from the 1989 bottom-

trawl survey for depths 55-366 m. Lengths ranged 9-40 cm.
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Figure 46.--Lingcod estimated size.composition by International North Pacific Fisheries Commission area from the 1989 bottom trawi
survey for depths 55-366 m. Lengths ranged 12-113 cm.
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Figure 47.--Pacific halibut estimated size composition by International North Pacific Fisheries Conmission area fromthe 1989 bottom
trawl survey for depths 55-366 m Lengths ranged 27-157 cm
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Figure 48.--Pacific ocean perch estimated size composition by International North Pacific Fisheries Commission area from the 1989 bottom
trawl survey for depths 55-366 m. Lengths ranged 12-50 cm.



[Tota —1]

1 ~ [(Females ] [ Mates

. IjemaIgS‘ ------ J Méles :

—_ 20 - B : . - 20 o -
. B¢ . Mean Length - [l Mean Length ' - L Mean Lenglh ' ‘| MeanLength”
éog' 15 T_ F 248 : T-230 . 8 .5 ¢ Teo1g "
Q =k - & o B
57 } } A
> .- s
38 - 'or - 85 10}
8e } \ , :
g < \ Q
>k 51 \ - 5 ‘
82% I e L e s M pa e e — 0 ] 1
T o0 , s _ - .20 : '
To @ | mMeantengh "~ | Mean Length B f * Mean Length ' *
(‘_‘;g - Fae238 . © T w223 & Fa223 - :
=5 15 - M=20.4 - >S5 151 ma19s ) : =
55 | L S U A -
35 | | =
3§ 10 , Sg 10f o
C o - o ) 3 -
sd& s 8 5l . i
E ' f L L “. ;.'
ol 2‘; a —— ™ 0 I B B B (R
T 20 - 20 - -
s W L Mean Length | Mean Length -
gy | e peyize c3 [t BT
=5 15 M-227 - S 15 M-8 F
ga | 23 Ul -
gy 10 - eo 10} =
cCo - - [e] g"
o S t (&) g - R
> 5 - 5 i -
[ . : .
TR L L | | L I (A R A N AR B 0+ 17 1717 77 T ]
Q 20 . : : . 20 a :
, Co o - : =
o W Mean Langth Mean L ¢ : :
g e [ osgyenon R [ youysaron
2R 15 | Ma232 . - >o» 15| M-216 -
EY - ¥ | Y -
3 - \ - )
28 10} ! - g 10} -
9 g s - gg . L
5 f B - 5} s
- . ‘ ‘F k , )‘ ‘Il }' -
0 T T T T T T 0 T T ] ] T ]
0 ., 10 20 - 30 40 : : 0o 10 20 30 . 40 40
) LENGTH (CM) ‘ : . ’ : LENGTH (CM) :

Figure 49.--Pacific sanddab estimated size conposition by International North-Pacific Fisheries Conmi ssion area fromthe 1989 bottom
traw survey for depths 55-366 m Lengths ranged 9-34 cm
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Flgure 50.--Petrale sole estimated size composition by International North Pacific Fisheries Commission area from the 19897bottom trawl

survey for depths 55-366 m.

Lengths ranged 16-60 cm.
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Flgure 51. --Redstripe rockfish estimated size composition by International North Pacific Flsherles Commission area from the 1989 bottom
trawl survey for depths 55-366 m. Lengths ranged 15-44 cm.
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Figure 52.--Rex sole estimated size composition by International North Pacific Fisherles Commission area from the 1989 bottom trawl

survey for depths 55-366 m. Lengths raﬁged 8-43 cm.
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trawl survey for depths 55-366 m. Lengths ranged 8-31 cm.
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