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ABSTRACT

'-Gunderson, D. R., §. J. Westrheim, R. L. Demory, and M. E. Fraidenburg. 1976.
The status of Pacific ocean perch (Sebastes alutus) stocks off British
Columbia, Washington, and Oregon in 1%74. Fish. Mar. Serv. Res. Dev.
Tech. Rep. 650: 63 p.

: A joint, Canada-United States stock assessment of Pacific ocean perch

'(Sebastes alutus) off British Columbia, Washington, and Oregon was completed
for the period 1956-74. Data analyzed included catch statistics from all

- participating nations, size and age composition of commercial landings in

- Canada and the United States, and biomass estimates based on research vessel
. catches. 1In the Hecate Strait-Queen Charlotte Sound region (B.C.}, three

- gtocks were identified, one of which was relatively large and unutilized, one
" small and moderately utilized, and one now small and overutilized. Imn the
Vancouver-0Oregon region all stocks are now small and overutilized.

Id I4
RESUME

: Gunderson, D. R., 8. J. Westrtheim, R. L. Demory, and M. E. Fraidenburg. 1976.
" 'The status of Pacific ocean perch (Sebastes alutus) stocks off British

Columbia, Washington, and Oregomn in 1974. Fish. Mar. Serv. Res. Dev.
Tech. Rep. 690: 63 p,

Con301ntement le Canads et les é&ats—Unls ont effectué une évaluation
des stocks de sébastodes (Sebastes alutus) au large de la Colombie-Rritannique
. et des fitats de Washington et d'Cregon pour la période de 1956-1974, Les
données analysees comprenalent des statistiques sur les prlses de toutes les
nations participantes, sur la repartltlon par taille et par dge des debarquements
cormmerciaux au Canada et aux Etats-Unls et des evaluat1ons de la biomasse basées
sur les prises des bateaux de recherche, Dans les détroits d'Hecate et de la
" Reine Charlotte (C.-B.), trois stocks ont &té découverts dont 1'un était assez
_ grand et 1nexplo1te 1'autre petlt et moderement exploite et le troisiéme
© présentement petit et surexploité&, Dans 12 région de Vancouver-Oregon, tous
les stocks sont actuellement petits et surexploités,




INTRODUCTION

A joint analysis of the condition of Pacific ocean perch stocks off the

: ﬁ;S. and Canadian coasts was carried out in 1971-72 at the request of the

:  Technical Sub~Committee of the International Groundfish Committee. The results

B éf this analysis were summarized in Westrheim et al. (1972), and annual up-
' :dafeS of key tables in that report have served to keep assesément of stock
'féﬁhditions current.

| A significant amount of information useful for stock assessment has

'::bécome available since 1972, and extensive re—appraisal of stock conditions

R ¥ is now appropriate. Consequently, the Technical Sub-Committee requested

that a working group of United States and Canadian scientists prepare a
“detailed report on the status of Pacific ocean perch stocks in the Oregon-
British Columbia region as of 1974, This report summarizes the results

‘obtained by that working group.

MATERTALS AND METHODS

" Production Records

Canada-U.S. catch records have been cobtained from the Data Record Series
" of the Pacific Marine Fisheries Commission, and have been allocated'to the
appropriate INPFC Areas. The United States fleet has conﬁinued_to take
considerably more Pacific ocean perch than its Canadianéﬁunterpart,accounting
for 59% of landings from the Charlotte Area, 997 from the Vancouver Area, and

100% from the Columbia Area in 1974.




Japanese catch records have been obtained from INPFC Documents prepared

by the Fishery Agency of Japan. "Annual"” records represent the period

November 1 - October 31.

Soviet catch records for 1968-74 have been obtained during,scienfific;

meefings with Soviet scientists. These data were presented by TNPFC Area for.
1973, but in the other years in this series Soviet catches reported from the
"British Columbia' statistical area (north of 48°30'N) were allocated to the

INPFC Charlotte and Vancouver Areas, while those from the "Washington-Oregon™

region (42°00'-48°3C'N) were allocated to the INPFC Columbia Area. Soviet

catches for 1965-67 were estimated from observed fleet activity and the known

monthly catch rate for each class of trawler,

Producticn by Polish vessels began in 1974, and their catch statistics

were obtained at US-Polish scientific meetings. Polish production records

ﬁere available by INPFC Area.

None of the national production records for Pacific ocean perch apply ex- .

clusively to S. alutus, and all include unknown quantities of other rockfish

species,

Bioclogical Data-

All information on length and age composition of the catch is derived from
Canadian and United States sources, These data were obtained by sampling the

commercial landings of Pacific ocean perch or research vessel catches at sea.

Data on relative abundance was obtained from CPUE indices of the
Canadian {(Charlotte Area), Washington {(Charlotte and Vancouver Areas), and

Oregon (Columbia Area) trawl fleets. Effort data from other sources were

either not available or were deemed inapplicable. In the Charlotte Area,

biomass estimates were available from resource surveys made during 1967-73.

-
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QUEEN CHARLCTTE SCUND SUB-AREA

._ISubsequent te publication of the initial stock assessment for Pacific
E }'éééan_perch in Queen Charlotte Sound (Westrheim et al., 1972), new complexi-

| tiéé_in the stock Structufe have been revealed from explofatory fishing and
;  ﬁﬁ;é detailed catch étatistics. Commercial concentrations of Paéific ocean
H'f beféh inhabit all three major gullies located in the Queen Charlotte Sound -
'{H;é;ﬁfﬁérn Hecate Stfait region (Figure 2), Boﬁndaries of these gullies were

::&éfined by Westrheim (1974). Each concentration has had a different history
 ?;QfEé%§1oitati0n. Moresby Gully has undergone negligible exploitation by
: a .é;nédian or United States vessels to date (February 1976). Mitchells Gully
:2. 1wa§ffifst fished at a significant level by United States vessels in 1967
 f:;ﬁ&fo Canadian vessels in 1973. Goose Island Gully was the only major
.i{_éaﬁédaQUnite& States fishing ground in Queen Charlotte Scund prior to 1967.

::Cétéh;.Effort, and CPUE

' 1f5£_During 1956-74, total catch of Pacific ocean perch in Queen Charlotte
'iT $;uhé f0se from 758 m.t. in 1957 to a peak of 27,054 m.t. in 1966, then
':.:':'d.e.;c.:iined to 4,867 m.t. in 1971 (Figure 3, Table 1). The 1974 catch was

: li1;601 m.t. The Canada-U.S.A. trawl catch peaked at 8,254 m.t. in 1966,
 ; éﬁﬁ;gubsequently declined to 3,618 in 1974.

..::i:Japanese vessels began fishing in 1966. Their catch peaked at 6,268 m.t.
:ﬁi ?i;}l969, then declined to 702 m.t. in 1971. The 1974 catch was 7,983 m.t.,
.:?ﬁiéuéh;fp increase. from the 958 m.t. in 1973 and 2,281 m.t. in 1972.

U.S.5.R. vessels began fishing in 1965. Their catch peaked at 18,800 m.t.
'fiﬁzi966, then declined precipitously to 55 m.t, -in 1969. No U.5.S5.R. vessels
- .ﬁabé fished in this sub-area since 1971, when their catch was negligible.

' Since 1971, only Canadian and United States vessels are permitted by the
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.?Céﬁé&iaﬂ.GOvernment {(Anon., 1971) to trawl eastward of a line connecting
" Triangle Island and Cape St. James {Figure 2).

CPUE for United States vessels rosze from 0.672 m.t./hr. in 1959 to a

peak of 131327m,t,/hr. in 1966. Subsequently, these values leveled off
during 1969-73 at 0.656-0.812 m.t./hr. The 1974 value was 0.610. The
Canadian CPUE values followed a similar, but more wariable course. Peak
value was 1.285 m.t./hr. in 1965, and the 1974 value was 0.961.

Among gullies, CPUE values for United States vessels exhibited similar

trends and levels {Figure 4 and Table 2). Both trends were herizontal

during 1969-74. Weighted means were 0.787 m.t./hr. for Mitchells Gully

and 0.703 m.t./hr. for GooseIsland Gully. United States-Canadian catch and
calculated effort, howevér, exhibited differing trends and levels. 1Imn
Mitchells Gully, catch was relatively high during 1%67-6% (1,165-1,770 m.t.);

relatively low during 1970-72 (741-828 m.t.); and relatively high again

during 1973—74 (1,717-2,011 m.t.). VNorth American catch in Geoose Island
Gully was relatively high during 1967-72 (3,391-5,336 m.t.), and relatively
low during 1973-74 (1,615-1,901 m.t.). Calculated effort rose steadily
during 1970-74 in Mitchells Gully (969-2,555 hrs.), and declined during the
same period in Goose Island Gully (7,601-2,256 hrs.). It is apparent that
the United States CPUE level in Goose Island Gully has been sustaiﬁed by a
reduction in fishing effort, while the overall North American catch from
Queen Charlotte Sound has been sustained by increased effeort in |
Mitchells Gully.

Within Goose Island Gully, catch statistics for United States vessels

suggest that stocks in the north and south portions are reacting differently
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T ;1£6£éxp1oitati0n. For the north portion, CPUE peaked in 1966 at 1.324 m.t./hr.,
';Jéﬁén-leveled of f during 1968-74 at 0.634-0.775, except for an anomalous peak
?:iﬁ;ié?B of 0.930—perhaps caused by a substantial reduction of effort

' fi;(fi;;;e 5, Table 3}. Both catch and effort remained relatively stable

'“  &;£iﬁg 1967-72 {1,197-2,240 m.t.; 1,765-2,445 hr.), then declined sharply

:.ﬂfdurlng 1973-74 to 865-1,190 m.t. and 230 and 1,558 hrs., respectlvely For

:fr the south portion, CPUE peaked at 1.083 m.t./hr. in 1965; Stablllzed at

 :; ;0 626 0.721 m.t./hr. during 1967-72; then declined sharply to 0. 286 0.396 m.t./hr,

: 7fidurin8ﬂ1973“74° Catch was relatively stable during 1967-70 (1,207-1,585 m.t.},

" then declined sharply to 237 m.t. in 1973, and 120 m.t. in 1974. Effort was

"' fé1a£ive1y stable during 1965-70 (1,707-2,304 hrs.), then declined steadily

6 420 hrs. in 1974.

: ;aﬁringfl96?—74 indicate considerable production, during summer and winter,
:fj;ff3ﬁ'£ﬂé'area between 50°30°N. lat. to 51°29'N. lat. (Figure 6; Tables & and
‘;5), and only minor production between 51°30'N. and 51°59N. "/' The fbrmer
::ﬁ;;area lleS off Goose Island Gully, while the latter area lies oiff Mltchells
:fiand Moresby Gullies. During 1972-74, Japanese effort and catch increased
._;isubstantlally in the two areas off Goose Island Gully, particularly off south
L G00se Tsland Gully. Coincidentally, during the same period, United States
ﬁﬂ€fcatgh-and CPUE of Pacific ocean perch in south Goose Island Gully exhibited

" substantial declines.

" Detailed records of Japanese vessels operating off Queen Charlotte Sound

f étvthe Northwest Fisheries Center (NMFS) in Seattle, Washington, from detailed
.- data submitted to the International North Pacific Fisheries Commission by

'fathe Fishery Agency of Japan.

a/

Summarized by month, by statistical block (1° longitude x 30" latitude),
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:f;giZé,aﬁ&JAge"CbmpdSition
Oﬁly'for Goose Island Gully is there a long-time series of size and
age—-composition data from commercial landings--Canadian. Length-frequency

ancmalies for 1961-~75 display the temporal progression of two sets of domi-

nant year classes {Figure 7, Table 7). The first set is identifiable during 1S4 :

'75, and the second set during 1969-73. Age-frequency data for 1963-75 inddi-
cate that the principal year classes are 1952 and 1961. Furthermore, the
1961 year class must be weaker than the 1952 year class, because by 1975
the 1963 yvear class was dominant and the 1961 year class occupied a minor
position.

The relative weakness of the 1961 year class coupled with the extinetion
of the 1952 vear class has contributed to the decrease in abundance of
Pacific ocean perch in Goose Island Gully.

Size and age composition varied substantially among gullies, based on re-
searcn cruises conducted in 1973 and 1974 (Table 8, Figure 8). Moresby Gully
contained mostly large fish (>335 cm.) in 1974, and the age composition was
tri-modal--modal ages were 5, 9, and 19. In 1973, Mitchells Gully contained
mostly medium fish (30-40 cm.), and the age composition was essentially uni-
modal (age groups 8-11). 1In 1973, Goose Island Gully contained mostly
medium and large fish (>35 cm.), and the age composition was tri-modal--age -
groups 3, 11, and 17-1%9. Moresby Gully evidently contains more older fish
than do the other two gullies, probably due to the abseﬁce of a fishery.
Density of the older age groups (>16 years) was 37.2 fish/sq. mile in

Moresby Gully, 13.0 in Mitchells Gully, and 18.4 in Goose Island Gully.




and

juency

" domi-

during 195 '

y indi-

- the

975

1inor

tinction

f

ed on re- o TR

' Gﬁlly
0 was
ntained
ly uni-
Yy
l-—age '
fish

ry.

: ff.ﬁyxﬁeetrheim et al.

*ZEHStfata;

ftelatest in September 1973.

. Biomass FEstimates

.21 'ﬂethods used for estimating Pacific ocean perch biomass were described

(1972). Areas, in square nautical miles by depth stratum,

' 73f;%éiiiéféd below for the three gullies:

Depth

Gully
: stratum

: &m) Moresby Mitchells Goose Island
- 80-99 537 46 353
..100-119 472 180 314
L120-139 516 103 165
S50 140-159 328 61 161
160=179 . 115 72 17
©°180-199 131 55 11
200-219 95 - -
07220-239 38 - -
1 260-259 7 - -
i Total 2,239 517 1,021

For Mbresby Gully, only one biomass estimate has been made—-136,000 m.t.

f}of marketable (>31 cm. FL) Pacific ocean perch in September 1974 (Table 6).

":'Eor'Mltchells Gully, three biomass estimates have been made, but all

5}Qrefqﬁestionable——particularly that in June 1972 (16,400 m.t. >31 cm. FL).

" 'The 1971 and 1972 estimates did not include the 80-99 and 100-119 fm. depth

In 1273, the trawling stations may not have been arrayed adequately.

'ff There appeared to be an excess of young fish, a deficiency of older fish,

-ﬁor both

' For Goose Island Gully, seven biomass estimates have been made--the

These data suggest that the stock of marketable

"i:( >31 ¢m. FL) Pacific ocean perch has declined about 607% from 1965-69

'f”ry(89 900-125 ,600 m.t.) to 1973 (44,700 m.t.).




Biclogical Statistics

Exploitation rate (p) was computed for Geose Island Gully for 1967,
1969, 197G, 1871, and 1973 {(Table 8). The all-nation catch includes tﬁe
Japanese catch from the area 50Y30'N. — 51°28'N. The Japanese catches
reported feor 1977-74 were adjusted upward, assuming that Pacific ocean
perch comprised 92% {the proportion reported for 1%67-69) of the "other
rockfish” catch during this pericd. Estimates of exploitation rates ranged
from 0.058 {1971) to 0.244 (1967).

Computations of a, Z, F, and M based on the 1951-54 year classes in
commercial landings were not attempted for the 1973 data because CPUE
values for that year were aberrantly high., Mortality rates were based on
the abundance of the 1951-54 year classes {CPUE in Canada-U.S5.A. landings
and absolute numbers in Canadian biomass estimates) and.Canadian biomass
estimates for the entire stock. Values for all rates varied considerably,.
e.g., .10-.20 for F and .03-.30 for M (Table 9). Best estimate of M was
considered to be .10, based on CPUE for the 1951-54 year classes in the
Canada-U.5.A. landings during 1967-71. For the same period, F = .15 and
Z = .25. Subsequent to 1971, F has undoubtedly increased substantially,
but none of the estimates detected this.

Stock Condition

Overall, the Pacific ocean perch resource occupying the Queen Charlotte:

Sound sub-area remains in reasonably satisfactory condition. Total biomass

in 1973-74 of marketable fish (>31 cm. FL) was estimated to be 215,600 m.t.,



1fand the all -nation catch in 1974 was 11,601 m.t. If both of these values

'ﬁere correct the overall expleoitation rate is only .054, substantially

1

967 :
’ -_10wer than the estimated value of M of 0.10. However, overall abundance is
r”expected to decline independently of fishing because no new year classes
es ﬂ1
"have appeared which even begin to approach the strength of the 1952 year
an 'f- o
lclass~~f
her B RN . .
" Among gullies, however, conditions vary substantially. Moresby Gully
. ranged SN . o
”(2'200-Sq? miles) contains a relatively large, old steck {136,000 m.t. of
marketable fish) which is virtually unexploited, but is probably decllnlng
s in S
-1n_51ze because gains (recruits + growth) are exceeded by losses due to
E G
_'natUrel mortality¢ Mitchells Gully (500 sq. miles) apparently contains a
ed on s
modest Stock (34,800 m.t. of marketable fish in 1973) of uncertain status.
dings o
_:Goose Island Gully (1,100 sq. miles) contains a now-modest stock (44,700 m.t.
mass S
;“of marketable fish in 1973) which has declined sharply since 1971. This
rably, i
decl;ne_ls greater than could be expected from the joint effects of the
{ was 'ﬁﬂffffﬁ-“ﬂl"- : :
Canada-TUnited States fishery and natural mortality. The Japanese vessels
the :
‘operating in the vicinity of Triangle Island are probably responsible for
~~much of the decline in abundance of Pacific ocean perch—-particularly in
11y, RIS
‘the south portion of Goose Island Gully.
VANCOUVER AREA
harlotte Catch and CPUE
biomass f?From 1956 through 1974, total Pacific ccean perch catches in the Vancouver
00 m.t. ﬁrea have ranged from 675 to 16,358 m.t. per year (Table 10). Production

_rom thls area has followed the general trends described by Westrhelm et al.

fﬁ1972) Pre—1960 was characterized by moderate production, 1961-1966 by

'}?FFEQS?ngfprbduction and 1966-70 by drastically decreasing production.




Si;ééiiéfb;ﬁﬁfﬁé;cticﬁ hﬁs remained low and continued to decrease, although
‘Tf}éfigiéiéﬁé;.fafé {Figure 9).

o Through 1964, al1 catches from this area were made by the CanadianuU.S;A.
fileets. The U.S5.5.R. began fishing in this area in 1965, Japan in 1966, and
Poland in 1974, so that a total of five countries harvested perch from the
Vancouver area in 1974.

The largest Canadian-U.8.A. catches occurred in 1962-63 at 3,857 and
3,867 m.t. respectively with an overall decline thereafter and a drastic
decline after 1966. The U.S5.5.R. catch peaked in 1966 at 14,000 m.t. and
fell drastically thereafter, and the Japanese catch peaked in 19&7 at 6,678 m.t
and has fallen steédily since. Polish production was 32 m.t. during their
first year in the fishery.

U.5.A. CPUE (m.t./hr.) ranged from 0.718 in 1965 (immediately before
large removals) to 0.242 in 1969 (immediately after large removals). In
1974, CPUE was 0.202 after six years of lowered production, indicating a
727% decline in perch abundance from 1965 to 1974 (Figure 9, Table 10),

Size and Age Composition

Size and age composition data (Table 11, Figure 10)
reflect the progression of strong year classes through the fishery from
1566~1974 znd the effect that large removals have had.

As in Queen Charlotte Sound, length frequency anomalies (Figure 10)
were used to depict the temporal progression of strong year classes fhrough
the fishery. One set appears definable from 1969-74. The extistence and
relative magnitude of this dominant year class set is well documented by
age composition data {(Figure 10) from fishery sampling during these same
years. These data demonstrate this set was from a strong year class series

centered around brood year 1961.

-10-




-”ﬁﬁile these data, presented in this manner, do not show any dominant vyear

though .féiégg éerieS prior to the 1961 brood, evidence presented by Westrheim (1970) and
.JG£;&é£ébh (1976) indicate a prominent year class series centered around 1952
Lan-U.5.A.° ?&i&;é;igt; This year class is conspicuously absent from the age composition
66, and ’-'saﬁlples taken from 1966-69.%7
m the :ffExtens1ve fishery removals during 1966-68 resulted in a pronounced
3ék¢ﬁiﬁé*fdﬁard a younger age structure during 1970-74. Because the biomass
/ and '0% 5i&é£ifiSh had been drastically reduced by the 1966-68 removals; the 1961
stic :;i;ég serie5 dominated the catches in the first year they appeared in
- and “31gn1f1éént numbers and in each subsequent year through 1974.
6,678 m.t Reérultment of the 1961 year class series to the fishery began to restore
their ; uﬁd;née (as indicated by the number caught per hour, Table 11) to former levels,
d as of 1970 this stock began to recover. Exploitation rates remained at high
fore Véls during 1970-74, however, and the 1961 year class series was cropped
Tn £ :aé”igz;écruited to the fishing grounds. Abundance consequently
g a cllﬁed durlng 1970-74.
B ologlﬁal Statlstlcs
Total 1973 1974 survival rate (5) and instantaneous mortaiity rate (Z)
L4~ 18.year 0ld perch was estimated with age composition data from 1973-74
Com ted States landings (Table 11) using the Jackson method where:
| T15tY6+Y, .1 g
: Yl4+Y15+Y16+Y17
10)  is the number of fish per unit effort of age n. Estimates of
through 1nstantaneous mortality (Table 12) ranged from 0.08 to 0.56 during
2 and 974. and have remained high despite a general decrease in total
1 by :payiéhai“removals.
5ame —
' 1966 ‘age samples were collected only in October, November and
series i
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Estimates of instantaneous rates of fishing mortality (¥) and natural
mortality (M) have been calculated by Gunderson (1976). Although his esti-
mate of M was 0.Z232 he cautioned that this estimate should be considered
tentative and that his work should serve mainly to show that patural
mortality lies in the range between 0.1-0.2, For purposes of this report,
the mid-point (0.15) of this natural mortality range is probably the most

realistic value to use, and we have applied this value to the Vancouver Area,

Subtracting M from Z yields estimates of F from 0.18 to 0.41 in the Vancouvetr
Area from 1967 to 1974.

Biomass Estimates

In the Vancouver Area, the most extensive removals were made during
1966-1968 when annual total international catches were 16,358, 13,483, and
10,417 m.t., respectively (Table 10). For the same pericd, Westrheim et al.
(1972) obtained a mean biomass of marketable fish (>31 cm.) of 34,000 m.c.
by dividing the mean annual catch (13,419 m.t.) by their calculated exploita-
tion rate (0.39). The International Trawl Fishery Committee (Technical
Subcommittee, 1972) subsequently calculated a mean 1969-1971 biomass of
18,703 m.t. in the Vancouver Area by observing the decline in the mean,
weighted Washington CPUE from the 1966-1968, to the 1969-1971 time periocds
and applying this decline to the original biomass of 34,000 m.t. Using this
same technique, we have calculated a mean 1972-1974 biomass as follows:

‘Mean 1966-1968 biomass of marketable fish in the Vancouver Area =

34,000 m.t.
Mean weighted 1966-1968 Washington CPUE 0.538
Mean weighted 1972-1974 Washington CPUE = 0'2640.264

Mean 1972-1974 biomass in the Vancouver Area = G538 (34,000) =
16,700 m.t.

)}
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natural

is esti- :éfSéE.édndition

dered Hfif?Tﬁé:facifiC ocean perch stock in the Vancouver Area is in poor condi-

1 {inh:g £¢£a1 catch {Table 10) has declined approximately 91% from 1966-
report, .£9;A:Liﬁéiative abundance, as indicated by CPUE (Table 10, Figure 9) has

€ most deCllﬂEd e;pproximately 72% from 1965 to 1974, and mortality rates (Table 12)

ver Area -h&ﬁé;téﬁained high. Biomass has remained low despite the appearance of a

fééébﬁéEiYIStrong 1961-1962 year class series (Table 11, Figure 10). These

Vancouver.
jféét&iswéoupled with the absence of any subsequent strong year classes
-Siﬁééfthéf196l—l962 series (Figure 10) portends a somewhat gloomy future for
uring 'fhgffééifié'dcean perch stock in the Vancouver Area should heavy fishing
83, and :ﬁréséﬁré_ﬁe'allowed to continue.

et al _'After considering the effects of reduced population size on future

'1t¢éfui£ﬁeﬁt, Gunderson (1976) recommended that fishing for Pacific ocean

00 m.t.

exploita- ”éétéﬁiiﬁﬂthé Vancouver-Charlotte region be regulated in such a manner

ical  tﬁ5t;Ef;6ﬁ7exceed 0.1. Taking M = 0.15, this implies that Z shouldn't

s of iﬁé:kiéﬁef ﬁhan 0.25, a value that has been exceeded alﬁost every year since
= an, fiéé?;; ;};H

erlods COLUMBIA AREA

sing this’ i

e Ca chand 'CPUE

- .;ffiéﬁaiﬁgs of Pacific ocean perch caught in the Columbia Area are not

3€htifelyf5ebastes alutus.. There is considerable contamination from other

perch-like Sebastid species. Quantitative measures of species composition
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'”:iﬁ'ocean perch landings from the Columbia Area are consistent only since 1963
(Table 13, Figure 11). There has been a steady decline since 1963 in the pro
portion of S. alutus in Pacific ocean perch landings; from nearly 96% to abou
37% in 1967; an increase to 78% in 1969; and a decline té 32% by 1974. Unite
States catch and CPUE were therefore corrected to show the actual amount of
5. alutus in reported occean pérch landings. No adjustments were made fo:
catches reported by nations other than the United States.

During 1956-74, the total catch of Pacific ocean perch in the Columbia
Area increased slowly to 3,643 m.t. in 1964; peaked at 23,976 m.t. in 1967;
then declined sharply to 305 m.t. in 1974 (Figure 12, Table 14). Catch by
United States vessels was reasonably stable (¥ = 869 m.t.) during 1956-60;
increased steadily from 2,060 m.t. in 1961 to 5,375 m.t. in 1965; then
declined sharply to 281 m.t. in 1967. Since 1967, catch has ranged from 95
to 281 m.t. and averaged 168 m.t.

U.S5.S.R. production began in 1965; reached a peak of 19,845 m.t. in
1967; then declined to 7,110 m.t. in 1968. Soviet production since 1969
has ranged from 100 to 2,621 m.t.

Japanese production began in 1966, reached a peak of 4,274 m.t. in
1968, then dropped to 0 in 1969. It increased to 880 m.t. in 1972. Since
1973, Japan has not fished_for Pacific ocean perch in the Columbia Area.

In 1974, Polish production started, and a catch of 94 m.t. was reported.

Catch per unit of effort for United States vessels was 0.379 m.t./hr.
in 1956, peaked at 0.467 m.t./hr. in 1965, then declined rapidly to 0.113
m.t./hr. in 1967. Since 1967, CPUE has ranged from 0.042 m.t./hr. in 1972
to 0.12%9 m.t./hr. in 1969. These data suggest an 83% decline in abundance

of Pacific ocean perch in the Columbia Area during 1965-74.
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ﬁ:gi;;;aﬁd:Age Composition

.%H,g.f%ﬁnited States landings of Pacific ocean perch from the Columbia Afea
.”ﬁEié;;aﬁ§16d for size composition from 1963-74 and for age composition from
?iéééijgé}:Length frequency anomalies, in percent deviation from the long-
'?€é£ﬁfﬁéaﬁ’ are shown in Figure 13. During 1963-66 there appeared to be a

.”1gn1f1cant number of large fish present in the Columbia Area, but these

f1§h:were noticeably absent in 1967-68 when removals by U.S.S5.R. and Japan
-iwgrg,greatest. There was no suggestion of strong year classes entering
éfﬁéifiéhérf during this period. 1In 1870-74, a prominent series of vear
_éﬁéﬁé;é;;éé'entering the fishery as shown by the dome of positive anomalies
”.f£§H éﬁaller than 40 cm.

:Aée.comp051t10n of Pacific ocean perch landed by United States wvessels
-]from the ‘Columbia Area shows the presence of relatively strong 1950-54 vear
,cigésésjiﬁ:l966. These year classes no longer predominated in 1968,
fgiiééiﬁéjfﬂe largé removals in 1967-68. Age composition data from 1970-74

show another series of relatively strong year classes, especially those

spawned 1n 1961 62.

: Total annual mortality rate (a) was estimated with age comp051t10n data,

ges 14f18 (Table 16) from the 1966-74 United States landings. Among year

5 _$; va1ues of a ranged from 0.16 for the 1955 year class to 0.78 for

'950fyéar-class. During the period of heavy exploitation (1966-68) an

_age value of a of 0.76 was obtained using the 1948-52 year classes.

Fo IOW1ng the period of heavy exploitation between 1969 and 1972, the esti-

0.48 for the 1951-55 year classes. During the period of 1973-74

IEh{ééﬁéﬁes'were lowest, the value of a was 0.24 for the 1955-59 year

#fiThese mortality rates varied directly with the catch.




Values of Z, using grouped year clgsses as above and the same time
periods, were 1.41, 0.65, and 0.27 respectively.

There are no estimates of M available for the Columbia Area. However
Gunderson (1976} found M to be between 0.10 and 0.20 in the Vancouver Area.
As in the Vancouﬁer Area, M was assumed to be 0.15.

Estimates of instantaneous fishing mortality by catch period were
1966-68, 1.26; 1969-72, 0.50; and 1973-74, 0.12.

Biomass Estimates

Biomass estimates were obtained by dividing the mean cétch by exploita-
tion rate u where p = EEE » Again using the same time periods, estimates
of u were: 1966-68, 0.68; 1969-72, 0.37; and 1973-74, 0,11. Mean landings
for the same time periods (Table 14) divided by the exploitation rate gives

the foliowing estimates of biomass: 23,000 m.t., 7,300 m.t., and 4,300 m.t.

for the 1966-68, 1969-72, and 197374 periods, respectively.

SUMMARY

The intensive exﬁloitation of stocks off British Columbia, Washington,
and Oregon during 1965-68 resulted in drastic reductions in the biomass of
Pacific ocean perch off Washington-Oregon and Vancouver Island, and substanti f
reductions in Queen Charlotte Sound. Production in the INPFC Vancouver—Colum
region plummeted from 39,000 metric tons in 1967 to 6,000 ﬁ.t. in 1969 (a 85%
decline), and CPUE deciined 45% during the same period.

Pacific ocean perch stocks in Queen Charlotte Sound were affected less
drastically by fishing than those in the Oregon-Vancouver region. Biomass
estimates and CPUE data indicate that 5. alutus were initially more abundant
in the former area, and that they did not undergo such intensiwve exploitation

During 1966-68, production declined 50% and CPUE of U.S. trawlers declined 36
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time :;E;iééﬁce from research surveys (Westrheim, 1970) and biological composi-
t{;ﬁiéfféommercial landings (Westrheim et al., 1972; Gunderson, 1976) suggest
However fll;that_two strong series of year classes have dominated throughout the Oregon-—
er Area. Quéen:charlotte Sound region, the first of these centered around the 1952
year eless and the second around the 1961 year class. Although stronger than
ere 'ear classes around them, the 1960-62 year classes didn't begin to
ppreach the strength of the 1952 year class series.
gTh¢w1965f68 period of high production coincided with the time when the
exploita- 95255;;;{£ia§s series was almost completely recruited to the fishery
stimates 13'15) ' Intensive exploitation in the Vancouver - Columbia region
landings on, reduced the relative importance of the 1952 series, and by 1971 the
te gives ngshwere_domlnated by the 1961 year class series.
» 300 m-ﬁ- Ji#ploltatlon rates were highest in the Columbia Area and were esti-
Lat_687 annually during 1966-68, 37% during 1969-72, and 117 during
74. _Only during the last year of this series was expleoitation ever at
evel;reCOmmended by the International Groundfish Committee (1972).
hington, S
mates of annual exploitation rate in the Vancouver Area ranged from 25%
mass of __jlf;ﬁﬁfﬂ_
"%:during'1966—7l and from 15% to 227 during 1971-74, Exploitation
- substanti

: has con51stently exceeded the 117 level recommended by the International
uver—-Colum SO
1sh Commlttee

causefexp101tation rates in the Vancouver and Columbia Areas remained

Snbéeduent to the drastic stock reductions of 1966-68, the 1961 year

ted less i .
_eties_hes been cropped off as soon as it was recruited to the
Biomass Sh
ngjgtdunds, and biomass continued to decline. Estimated biomass in
abundant R
: Qiumbia-Area was 23,000 m.t. during 1966-68, 7,300 m.t. during 1969-72,
ploitation .
0 m. t during 1973-74. Estimated biomass in the Vancouver Area was

eclined 36

100 1, Tt durlng 1966-68 and 16,700 m.t. during 1972-74.




The 1952 year class series was exploited less intensively in the
Charlotte Area than in the Vancouver—Columbia Region. The Pacific ocean
perch stock in Moresby‘Gully has been virtually unexploited, and is still
dominated by this group 6f vear classes.

In Goose Island Gully, annual exploitation rate ranged from 6% to 24%
during 1967-73, and the 1952 year class series still dominated the catches
as late as 1969. Exploitation rates were moderate (6% — 10%) during 1969-71
and the number‘of Pacific ocean perch (Tables 7 and 8) in Goose Island Gully -
increased somewhat as the 1961 year class series recruited to the fishery.
Large catches during 1972-74 cancelled out any gains made during the period,
however, and the population in Goose Island Gully declined. Estimated :
biomass was 107,000 m.t. during 1967-69, 77,500 m.t. during 1971, and 44,7001%?
during 1973. The Japanese catch off Goose Island Gully increased substantiar%:
in 1974, the reported catch of Pacific ocean perch increasing from 958 m.t. ;

in 1973 to 7,983 m.t. in 1974. Further declines in biomass consequently

occurred in 1974, particularly in south Goose Island Gully.
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Table 1.--Pacific ocean perch catch (m.t.) by nation and CPUE (m.t./hr.)
for Canadian and U.S. vessels in Queen Charlotte Sound, 1956-74.
Catch (m.t.) CPUE (m.t./hr.)
Canada-
Year U.5.A. Japan U.5.5.R. Total Canada U.S.A.
1956 1,236 - - 1,236 - -
1957 758 - — 758 - -
1958 933 - - - 333 — ._m
1959 1,915 — - 1,915 - 0.672
1960 1,680 - - 1,680 1.139 0.577
1961 1,201 - - 1,201 1.116 0.645
1962 1,838 - — 1,838 1.034 0.661
1963 3,712 - - 3,712 1.297 0.841
1964 3,507 —-— - 3,507 _ 0.939 0.731
1965 4,889 - 7,000 11,889 1.285 1.040
1966 8,254 few 18,800 27,054+ 1.270 1.132
1967 5,745 3,196 17,800 26,741 0.884 0.800 |
1968 6,051 5,614 1,827 13,492 0.963 0.722
1969 6,628 0,268 55 12,951 0.743 0.656
1970 6,077 3,775 2 9,854 0.674 0.710
1971 4,165 702 few 4,867+ 0.567 - 0.670
1972 5,561 2,2811/ 0 7,842 0.941 0.710
1973 3,626 958 0 4,584 1.234 0.812
1974 3,618 7,983 0 11,601 0.961 0.610

1
— January-October.
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/hr.) '*Table 2 -_North American catch (m.t.) and effort (hr.), and United States

93674 CPUE (m.t./hr.) in Mitchells and Goose Island Gullies, 1965-74.
fhr) . Mitchells Gully Goose Island Gully

U.S.A Catch Effort CPUE Catch Effort CPUE

(m.t.) (hr.} {m.t./hr.) {(m.t.) (hr.) (m.t./hr.)

- 20 39 .514 4,869 4,513 1.079

o 11 20 .552 8,243 6,980 1.181

o 1,770 1,914 .925 3;975 5,038 .789

0.672 1,165 1,290 .903 4,886 6,805 .718

0.577 1,770 2,366 . 748 4,858 7,650 .635

0.645 741 969 .765 5,336 7,601 702

0.661 773 1,098 . 704 3,391 4,922 .689

0.841 828 1,160 .74 4,734 5,962 .794

0.731 2,011 1,808 1.112 1,615 2,256 .716

.672 1,901 2,855 . 666




Table 3.-—-Catch (m.t.), effort (hr.), and CPUE (m.t./hr.) for United States
vessels operating in the north and south portions of Goose Island
Gully, 1965-74.

North South
Catch Effort CPUE Catch Effort CPUE
Year {m.t.) {(hx.) (m.t./hr.) {(m.t.) {(hr.) {m.t./hr.)

1965 1,610 1,500 1.073 1,849 1,707 1.083
1966 3,450 2,606 1.324 2,142 2,131 1.005 -
1967 2,240 2,445 0.916 1,207 1,928 0.626
1968 2,056 2,763 0.744 1,585 2,304 0.688 -

1969 2,110 3,328 0.634 1,167 1,829 0.638

1970 2,130 2,910 0.732 1,300 1,979 0.657
1971 1,197 1,765 0.678 898 1,277 0.703
1972 1,459 1,883 0.775 510 707 0.721
1973 | 865 930 0.930 237 598 0.396

1974 1,190 1,558 0.764 120 420 0.286




d States 4?**All Zgpecies catch (m.t.), effort (hr.), and CPUE (m,t./hr,) for

e Island Japanese trawlers operating off Queen Charlotte Sound (50°30°'N,-
51059 N.) by season, by area, 1967-74. a/
Apr.-Sep. Oct.~Mar,
CPUE hr. m.t./hr, Year m.t. hr. m.t./hr.
_.EE.‘__t_"_/_t_l_r;)_ 50030!-N‘ _50059 'N.
1.083 33 11.546 1967-68 461 103 4.476
1.005 185 3.330 1968-69 578 a0 6.422
) 368 4.609 1969-70 443 123 3.602
0 —— 1970-71 - 0 —_
0.626 9 12.667 1971-72 371 51 7.275
0.688 150 7.907 1972-73 2,659 543 4,897
) o 104 22,442 1973-74 5,071 728 6.966
0.638 1,398 4.833
0.657 51°00'N.-51°29"N.
0.703 50 12.040 1967-68 2,782 916 3.037
0.721 344 4.049 1968-69 1,917 546 3.511
’ 444 2.592 1969-70 1,891 545 3.470
0.396 219 5.114 1970-71 L1164 193 6.031
: 5 1.200 1971-72 793 146 5.432
0.286 F 60 7.050 1972-73 1,875 379 4.947
) © 166 6.488 1973-74 1,571 307 5.117
120 4.550

51°31'N.~51%59'N.

22 8.046 1967-68 458 53 B.642
137 5.329 1968-69 1,589 399 3.983
99 4.051 1969-70 591 111 5.324

8 0.625 1970-71 - 0 -
0 - 1971-72 62 5 12.400
G 2 5.000 1972-73 28 11 2.546
19 5.368 1973-74 88 28 3.143

9 2.111 '

areas percent rockfish (including Pacific ocean perch) was 90,
' rE‘SPECtlvely, from south to north.
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Table 5.——~Pacific ocean perch catch (m.t.), effort (hr.), and CPUE (m.t./hr.)

for Japanese trawlers operating off Queen Charlotte Sound
(50°30'N.-51959'N.) by season, by area, 1967-74.

Apr.-Sep. Oct.-Mar.

Year m.t hr. m.t./hr. Year m. t. hr. m.t./hr.

50°30'N.-50959'N.
1967 260 33 7.879 1967-68 248 103 2.408
1968 559 185 3.022 1968-69 505 90 5.611
1969 1,274 368 3.462 1969-70 275 123 2.236
1970 — 0 - 1970-71 — 0 -
1971 110 9 12.222 197172 336 51 6.588
1972 861 150 5.740 1972-73 503 543 0.926
1973 133 104 1.279 1973-74 2,730 728 3.750
1974 3,773 1,398 2.699

51°00'N.-51°29"N.
1967 421 53 8.420 196768 2,118 916 2,312
1968 1,174 344 3.413 1968-69 1,554 546 2.846
1969 869 AN 1.957 1969-70 1,428 545 2.620
1970 939 219 4,288 1970-71 875 193 4.534
1971 5 5 1.000 1971-72 693 146 4,747
1972 375 60 6,250 1972-73 190 379 0.501
1973 290 166 1.747 1973-74 912 307 2.971
1974 250 120 2.083

51°30'N.-51°959'N.
1967 101 22 4.591 1967-68 183 53 3.453
1968 607 137 4.431 1968-69 1,282 399 3.213
1969 373 99 3.768 1969-70 545 111 4,910
1970 4 8 0.500 1970-71 - 0 -
1971 - 0 - 1971-72 60 5 12.000
1972 10 2 5.000 1972-73 26 11 2. 364
1973 18 19 0.947 1973-74 53 28 1.893
1974 10 9 1.111
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“ﬂgﬁi;épacific ocean perch biomass estimates (m.t.) for marketable fish
o (>31 cm. FL) by gully, in Queen Charlotte Sound, 1965-74.

Gully
Moresby Mitchells Goose Island
m.t./hr.
- —— 125,600
- - 89,900
2.408
5.611 -- — 107,100
2.236
— - - 106,900
6.588
0.926 - - 72,700
3.750
- 40,600 —
- —_ 77,500
- 16,400 -
2.312
2.846 - 34,800 44,700
2.620
4,534 136,100 e -
4,747

0.501
2.971




Table 7.--Pacific ocean perch age composition {(no./hr.) of Canada-U.S,
landings during 1963-73based on Canadian samples, Queen Charlotte

Sound.

Age Goose Island Gully Mitchells Gully

(yr.) 1963 1965 1967 1969 1971 1973 1973
4 - - - — — 1 —
5 3 1 - 5 1 0 1
6 0 4 4 3 9 0 1
7 13 3 0 20 36 3 17
8 18 6 1 45 24 13 25
9 39 32 12 68 80 46 45
10 79 66 37 47 206 66 69
11 236 85 60 41 83 151 155
12 198 217 92 38 30 142 127
13 190 351 131 96 17 46 56
14 90 176 159 77 4 26 69
15 52 94 164 97 32 14 78
16 48 46 81 87 78 29 85
17 43 48 54 70 60 25 108
18 41 33 58 57 47 30 92
19 36 40 30 33 75 32 84
20 21 23 24 29 21 29 85

>20 34 61 392/ g2/ 71 75%/ 1704/

Total 1,141 1,286 946 893 914 728 1,267

a/ 21 = 16; 22 = 7.

b/ 21 = 19; 22 = 19; 23 = 20; 24 = 10.

¢/ 21 = 35; 22 = 13,

d/ 21 = 55; 22 = 45; 23 = 29,
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1.5,
“harlotte

s Gully
3

'ﬁ;—Pacific ocean perch age composition (absolute numbers in thousands)
"in biomass estimates for Goose Island, Mitchells Gully, and
“Moresby Gully, 1967-74.

.Moresby Gully

Mitchells Gully

Goose Island Gully

1974 1973 1967 1969 1973

— — 25 30 —

— — 1,949 334 123
e - 7,670 690 1,590
_'491 133 16,216 1,995 6,449
_3,803 322 1,988 4,367 1,044
5 s 1,076 22,805 18,098 777
 ;7§§ 1,266 15,005 10,640 262
7”163 5,166 6,668 20,083 1,413
11,838 12,012 3,577 29,156 2,272
13;908 11,474 2,975 21,621 3,860
15 9,966 5,925 12,524 5,293
13,336 14,467 7,737 9,054
5,662 11,476 6,995 4,897
1,842 18,311 10,211 2,361
651 16,896 8,643 1,508
793 29,691 13,365 1,864
1,068 10,091 15,873 2,299
1,052 9,536 10,733 3,401
1,007 6,310 8,296 3,033
981 5,209 5,782 3,401
752 5,243 3,796 1,937
1,838 6,700 11,976 4,696

218,732 222,945




Table 9.--Biological statistics for Pacific ocean perch in Goose Island Gu

A. Rate of exploitation (for fish >31 cm. FL)

All-nation- Rate of
Year Biomass catcha/ exploitation
(m.t.) (m.t.) ()
1967 - 107,100 26,100 0.244
1969 106,900 11,300 0.106
1970 72,700 8,900 0.122
1971 77,500 4,500 0.058
1973 44,700 8,800 0.197

B. Mortality rates for 1951-54 year classes
Year No Nn u a VA F M
1. Canada-U.S. landings from Goose Island Gully:
1967-69 535 311 .175 .24 .27 .20 .07
1967-71 535 203 ,132 .22 .25 .15 .10
2. Biomass estimates for Goose Island Gully:
1967-69 74989 48267 .175 .20 .22 .19 .03
1969-73 48267 8229 .121 .36 .45 .15 .30
1967-73 74989 8229 ,145 .31 .37 .17 .20

C. Mortality rates from biomass estimates of the total stock

1969-70 - -- 114 .32 .39 .14 .25
1969-71 - -- .09 .15 .16 .10 .06
1969-73 - -- 121 .20 .22 .13 .09

a/ Japanese catch adjusted, assuming that Pacific ocean perch comprised 92%°
of all-rockfish catch. '
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Island Gull -0“_-Pac1f1c ocean perch catch (m.t.}, by nation and CPUE (m.t./hr.)

=1for United States vessels in the Vancouver area, 1956-74,

Catch (m.t.) CPUE
SRR : (m.t./hr.)
Canada-U.S.A- Japan USSR Poland Total U.5.A.
’7if1,084 - - — 1,084 ?
 fj1;154 — — - 1,154 ?
: .. 675 _ . _— 6 75 . ?
 §68 - — — 968 0.341
':””575 — — — 1,575 0.254
fé’ggs — — - 2,485 0.327
f53f§57 —- — 3,857 0.350
;35565 — — — 3,867 0.435
— - — 2,499 0.404
-- 500 — 3,546 0.718
J;[-}gsg fow 14,000 — 16,358+ 0.640
80 6,678 6,000 — 13,483 0.434
;f552 4,751 5,114 —- 10,417 0.247
f:i533 1,787 1,040 - 3,410 0.242
’fi 955 2,186 182 — 4,323 0.298
| | 1,838 900 — 3,893 0.317
}:554 1,580 401 - 2,605 0.312
304 2,989 490 — 3,823 0.228
prised 927 }f%é% 1,084 70 32 1,473 0.202

-29-




Table 1l.--Age composition (no./hr.) of Pacific ocean perch in U.S. commercial:
landings from the Vancouver area, 1966~74. '

(?Ei.) 1966 1967 1968 1969 1970 1971 1972 1973 19
5 - 1 -— - 1 - 1 2
6 - 1 1 - 2 — 2 3
7 — 8 2 3 8 5 7 6
8 — 8 3 6 32 16 20 8
9 10 17 7 3 104 69 4h 26
10 33 36 15 17 72 124 93 - 63
11 111 61 27 44 54 69 141 106
12 152 73 50 87 46 50 56 117
13 211 96 51 87 41 37 32 48
14 128 80 48 59 46 37 29 23
15 103 52 44 63 40 35 25 20
16 75 49 36 27 48 31 25 17
17 37 45 27 7 32 25 16 18
18 23 25 21 10 22 12 19 14
19 26 19 16 4 12 11 10 13
20 0 9 13 - 6 6 4 9
21 19 3 7 — 2 3 4 6
22 - 4 4 - _— 1 3 2
23 - 1 1 _— -— - 1 1
24 - 1 - e . — S —
Total 928 589 373 417 568 531 532 502
No. of
otoliths 216 707 502 206 1,124 1,460 1,036 1,335 1,5
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5. commerci e
.. Bioclogical statistics for 14-18 year old Pacific ocean perch in
9 the Vancouver area.

1973
] a Z F
2 U 52449+45+425+19 0.52 0.48 0.66 0.51
3 v 128+103+75+37+23
]  L4+36+27421+16 0.57 0.43 0.56 0.41
S0 BOH524H49+45125
8 6342747+10+4 0.63 0.37 0.46 0.31
26 : 48+44+36+2742]
L 40+48+32422412 0.93 0.07 0.08 1/
63 - 59463+27+7+10
106 3543142541241 0.61 0.39 0.50 0.35
L L6HA0HE 832422
117 . ‘e
: 7 25+25416+19+10 0.68 0.32 0.39 0.24
48 L 37435+31425+12
23 U 20+17+18+14+13 0.72 0.28 0.33 0.18
. 20¥25425+16+19
20 3 |
L 18HLFH1241147 0.66 0.34  0.42 0.27
17 23420+ 17418+14
18 fésﬁimﬁtion procedure produced unrealistically low values of Z and F.
14 :
13
9
6
2
1
502 4
1,335 1,5
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Table 13.--United States Pacific ocean perch catch (m.t.} and CPUE (m.t./hr
) corrected for contamination by other Sebastes species, Columbia“

Area, 1956-74.

S.alutus
Landings in other Total

Reported % of rockfish S.alutus CPUE CPu
Year landings S.alutus S.alutus  landings landings m.t./hr.l/ w. b,/
1956 1,306 _— — — - 0.379 -
1957 1,454 -— — — _— 0.311
1958 1,002 - — - —_ 0.327
1959 1,134 — — - - 0.285 -
1960 1,065 - - - - 0.274 -
1961 2,060 - —— - —-— 0.322 -
1962 2,610 - - -~ - 0.283 -
1963 3,542 95.8 3,393 156 3,549 0.337 0.323
1964 3,887 93.7 3,642 1 3,643 0.360 0.337
1965 6,116 85.7 5,241 134 5,375 0.545 0,465
1966 1,690 74.5 1,259 11 1,270 0.452 0.337
1967 727 37.3 271 10 281 0.302 0.113
1968 353 49.1 173 5 178 0.156 0.077
1969 272 77.5 211 44 255" 0.167 0.129
1970 279 64.5 180 3 183 0.157 0.101
1971 405  31.6 128 3 131 0.149 0.047
1972 340 31.6 107 3 110 0.132 0.042
1973 243 38.6 94 1 95 0.163 0.06
1974 341 31.7 108 3 111 0.248 0.079

1/ Based on reported landings, column 1.

2/ Based on corrected landings, column 4.
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”ﬁlgj;;ﬁécific ccean perch catch {(m.t.) by nmation and CPUE {m.t./hr.)
s sfpr United States vessels in the Columbia area, 1956-74.

E (m.t./hr.}

Columbia
- CPUE
SIS ' {m.t./hr.)
: .8l A. Japan U.5.5.R. Poland Total U.S5.4.
y  CPUE -
= met./h — - -— 1,306 0.1379
- — - — 1,454 0.311
— - - - 1,002 0.327
" 1,13 - — - 1,134 0.285
— 1,065 — - o 1,065 0.274
- 1 2,060 — - - 2,060 0.322
. 5,610 _ _ _— 2,610 0.283
-~ 3,549 - - -~ 3,549 0.323
0. 32 3,643 — -— - 3,643 0.337
0.33 5,375 — few — 5,375 0.467
- 0.467 1,270 few 10,000 — 11,270 0.337
0.33; 281 3,850 19,845 - 23,976 0.113

53173: 4,274 7,110 - 11,562 0.077
955 0 2,241 - 2,496 0.129
; i83 38 2,621 — 2,842 0.101
ffiﬁl 276 2,462 — 2,869 0.047
5ji1b 880 1,629 - 2,619 0.042
9 | 0.063

6.079




Table 15.-~Age composition {(no./hr.) of Pacific ocean perch landed by Unite
States vessels from the Columbia area, by year, 1966-74.

(352.) 1966 1967 1968 1969 1970 1971 1972 1973 1974
3 — -— - — T — — T -
4 —— - T — — - T 1 _—
5 T T T 1 T -— T 1 T
6 1 T 3 1 7 T 1 1 2
7 2 1 7 1 7 1 2 1 1
8 8 3 10 2 12 2 2 3 1
9 10 5 6 3 12 5 4 4 4

10 23 '8 7 3 11 7 6 6 11
11 41 15 10 7 11 7 10 8 15
12 79 28 15 24 14 5 4 13 20
13 47 17 13 27 17 5 3 7 14
14 34 15 9 29 12 5 0 4 4 6
15 41 14 7 19 15 5 Lo 4 5
16 39 10 5 12 0 4 4 4 4
17 24 6 2 6 6 5 5 5 2
18 17 3 1 3 4 2 2 4 3
19 8 2 1 T 2 2 1 1 2
20 3 1 T _— 1 1 1 1 1
21 1 T T — 1 11 1 T
22 T T T T T T T T T
23 T T -- —— - — T 1 T
Total 379 130 98 137 142 58 56 72 93

Otoliths 1,117 1,658 1,629 552 768 319 845 664 295
read
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11
15
20

14

93

295

Area.

Bioiogical statistics for Pacific ocean perch in the Columbia

5 a

Z F
5442
175 FAH 0.50 0.50 0.69 -
2741245445 0.55 0.45 0.60 -
201542
 13+29415+H4+5+4 0.84 0.16 0.17 -
C9H19H10+5+2+14]
17+9+19+10+5+2+1 0.75 0.25 0.29 -
154741 246424141 :
 B7HL5H7H1 2464241 0.49 0.51 0.71 -
LGS 424140, 1
v 344144516 +442+1 0.50 0.50 0.69 -
1424342414140, 4
CRIH10+2+3+2+1+1 0.32 0.68 1.14 -
64140, 3+1+140. 2+1
- 3946+1+0. 3+1+1+0. 2 , 0.22 0.78 1.51
[ 5¥211+1H0. 5 0.24 0.76 1.41 1.26
- 34H41H39424+17
~55 year classes)
5+2+1+1+1 0.52 0.48 0.65 0.50
[ 29+19+19+6+3
95$459 year classes)
SHAH24342 0.76 0.24 0.27 0.12

UEVRUACIVA
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