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'l'HE NORTHEASTERN PACIFIC OCEAN 

by B. A. Larkina!/ 

INTRODUCTION 

During the 1967 Ann~al Meeting of the tnternational North Pacific 

Fisheries Commission. the Gulf of Alaska Groundfish Committee was given the 

following additional terms of reference: "Ihe Committee shall study and plan 

joint research on ground fish other than halibut in the northeastern.Pacific 

for the purpose of determining the need for joint conservation measures." In 

discussions of these additional terms of reference, the Gulf of Alaska Ground

fish Committee, in its 1968 report Uo the Commission stated: "Although the 

Committee discussed the many species of groundfish deserving .study, Pacific 

ocean perch was selected as the species to receive initial attention because 

of its commercial importance and extensive distribution." 

This document has been prepared in response to the Committee's addi

tional terms of reference. Its intent is to summarize statistics on recent 

catch and catch per unit of effort for Pacific ocean perch (Sebastodes alutus), 

and focus attention on some disturbing t~edds in these statistics which, in 

the author's opinion, justify prompt initiation of CODservation measures. 

11 Supervisory Fishery Biologist (Research), Bureau of 'Commercial 'isheries, 

Exploratory Fishing and Gear Research Base, Seattle. Washioaton 



2 

History of the Fisheries 

Commercial exploitation of the rockfish stocks in the northeastern 

Pacific Ocean began, for .all practical purposes, after the Second World Ware 

From then through the ~950's the fishery was pursued by small North American 

(mostly U.S.) trawlers, operating on local grounds from central California to 

northern British Columbia. the first "distant water' effort of Japan and the 

U.S.S.R. came in the early 1960's, subsequent to the development of their 

trawl fisheries in the eastern Bering Sea. According to Alverson (1961), 

there was some exploratory trawling on the part of the Soviet Union south of 

the Aleutian.lslands· in 1960 and 1961, and by 1964, Soviet commercial opera

tions had spread as far eastward as British Columbiao He ·adds: "From 1963 

through 1966 there bas been a gradual build up in Japanese trawling in tbe 

Gulf of Alaska ••• " 

catcb records of the North American trawl fleets indicate tbat tbe 

fisheries for rockfish soutb of Hecate Strait grew slowly and were probably 

not fully developed until 1966 when they became subject to tbe Asian distant 

water fisbing fleets. In contrast, the rockfisb stocks of the Gulf of Alaska 

and soutb of the Aleutian Island chain, whicb were virtually unutilized before 

1960, were under intense exploitation by Asian trawlemby 1964e Bstimates of 

total rockfish catches in the northeastern Pacific Ocean and Bering Sea for 

the ten-year period 1959-68 are shown in Table 1, by countryo 
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Table l.--Esttmates of rockfish catches (1,000 m.t.) in the North Pacific 

Ocean and Bering Sea, 1959-68 

Year 11 U.S.S.R.- Japanll North Americ,;}.1 Total 

1959 ? 14 .. 3 ? 

1960 ? 0.4 14.8 ? 

1961 20.6 13.1 15.1 48.8 

1962 61.6 13.5 19.7 94.8 

1963 127.9 31.4 21.3 180.6 

1964 275.7 58~1 17.7 351.5 

1965 391.9 89.6 22.7 504.2 

1966 247.9 115.3 23.1 386.3 

1967 163.0 102.7 16.2 281 .. 9 

1968 84.5 121.4 17.4 223 0 3 

11 From 1965 and 1969 INPFC Proceedings. 

11 From 1962-68 INPFC Statistical Yearbooks and 1969 INPFC Proceedings. 

1.1 From PMFC Data Series. 
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Distribution of Pacific Ocean Perch 

The available catch statistics from the u.s.s.a. and Japan, while 

labeled "Pacific ocean perch," are known to include other rockfish species. 

Pacific ocean perch occurs continuously from california northward, along the 

North American coast, westward along the Aleutian Island chain into the 

northwestern Pacific, and in the Bering Sea. Records of research and commercial 

catches in the northeastern Pacific indicate that the relative position of 

Pacific ocean perch among the other rockfishes becomes more important to the 

north. It makes up only a small portion of the commercial catch of rockfish 

off California, becomes a major component of the rockfish community off Oregon 

and Washington, dominates the total rockfish catch off British Columbia and 

southeastern Alaska, and, for all practical purposes, is the only rockfish 

taken in commercial quantities north and west of cape Spencer, Alaska. 

Even though the analyses in this paper necessarily deal with rockfish 

£a £2!2, one ~y consider them to be applicable to Pacific ocean perch in the 

Western Gulf area (described below), predominantly but not exclusively to 

Pacific ocean perch in the Eastern Gulf and Washington-Oregon areas, and entirely 

to other rockfish species in the california area. 

Sources of Catch Statistics 

The rockfish catch and effort statistics used in this report were 

compiled from the follOwing sources: 
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U.S,S,R. (catch statistics only)--prepared by TlNRO and received by 

the U,S, at the annual, bilateral (U.S.-U.S.S.&.) Scientific Meetings on 

Northeast Pacific Fisheries of Mutual Concern in 1968 and 1969. 

Japan - INPFC documents 883 and 833 (1965), 987, 1022, and 1104 

(1966), 1086 and 1103 (1967),.1189 and 1276 (1968), lNPFC Statistical Yearbook 

for 1967. 

Canada - INPFC document 116~ (1967), PMPC p'ata Series (1968). 

~ - INPFC document 1162 ,19i7), PKrC Data Series (1968). 

Definition of Statistical Areas 

Even though the Japanese, Canadian, and U.S. statistics are reported 

by quite small geographic units, the large statistical areas .in which the Soviet 

catches are available controlled the degree of spacial breakdown in this analysis. 

Therefore, the rockfish catches of all four nations were grouped b~cthe following 

areas (Figure 1): 

California - south of 42°N. 

Washington-Oregon - 42°N to 48°30'N. 

Eastern Gulf - 48°30'N to l44°W, 

(B1;'itish Columbia sub-area - 48°30'·N to 54·30'N) 

(S.E.Alaska sub-area - 54·30'N to 144°~ 

Western Gulf - 144°w to 170°£. (Japanese statistics cover only the 

area south of the Aleutian Chain and west to l7S·~. 
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Figure l.--Statistical areas used in the discussion of rockfish catch and CPUE trends. 
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COMPARISONS OF CATCHES 'BETWEEN 1967 and 1968 

'Ihh t.ot.a 1 
i 
1 • 

248,30q metric 
i 

rock.fish cat.eh in _the not't.heaste:t:l\ Pacifi~ Ocea~ dropp~d 

tons .in 1967 to 189,000 metric tons in 1968, a decrease 

of 24 percent (Table 2)j catches in all areas but one declined at least 

40 percent. The combined rockfish catch from .the Bering Sea and northeastern 

Pacific in 1968 was only 44 percent of the peak production of 504,200 metric 

tons in 1965 (Table 1). Although the proportion of the catch taken by the 

U.S.S.R. declined, Soviet trawlers accounted for half of the total rockfish 

catch in 1968 (Table 3b). Combined catches of the ~orth Ame~ican fishing 

fleets contributed less than 10 percent of the total catch in both years~ 

(Table 3b). Soviet catches of rockfish declined 39 percent from 1967 to 1968; 

Japanese and U.S. catches remained about the same; ~nd Canadian catches, while 

less than 1 percent of the total, doubled (Table 2). In terms of total rockfish 

production Asian trawlers dominated all four areas. 

Comparisons of 1967-1968 rockfish catches (Tables 2 and 3), by are~, 

are are follows: 

California 

The rockfish catch from this area, taken primarily by Soviet trawlers, 
o . 

amounted to less than 10 percent of the total from the northeastern Pacific 

in both years and dropped 41 percent from 1967 to 1968. This decline was due 

almost entirely to reduced catches by the U ... S.S.R. 



Table 2o--Rockfish catch trends in the northeastern Pacific Ocean, 1967-68 

I 

U.S.S.R. Japan Canada U.S. Total 
Area 1967 1968 Trend 1967 1968 Trend 1967 1968 Trend 1967 1968 Trend 1967 1968 Trend 

~ltOOO (1,000 (%) (1,000 (1,000 (%) (1,000 (1,000 (%) (1j.000 (1,000 (%) (1,000 (1,000 (%) 
. mt) mt) mt) mt) mt) mt) mt) mt) mt) mt) 

California 17.8 9~1 -49 t t -- 0 0 -- 3.7 3.5 -5 21.6 12.7 -41 

Washing ton-
Oregon 19.8 7.1 -64 7.7 1.5 -3 0 0 -- 3.4 4.;0 +18 30.9 18.6 -40 

Eastern 
Gulf 28.6 31.8 +11 25.5 54.1 +115 0.6 1.2 +100 8.4 8.1 +4 63.1 96.4 +53 

(B.C.) (1) (1.3) (1) (8.4) (14.8)(+16) (0.6) (1.2) (t100) (8.4) (8.1) (+4) ( 1) (32.0) (1) 
-

(S.E.) (1) (24.5) (1) (11.2) (40.0)(+133 (Q) (0) (-) (O} (0) (-) (1) (64.5) (1) 

Western 
Gulf 91.0 47.3 -48 41.6 14.0 -66 0 0 

_ . 
0 0 D _ 132.7 61.3 -54 

Total 157.2 95.3 -39 74.9 76.3 +2 0.6 1.2 +100 15.6 16.2 +4 248.3 189.0 ;.24 



Table 3.--Percentages of the total rockfish catch from the 
northeastern Pacific Ocean by area and country, 1967-68 

A. By area C. For country, by area 

Area 1967 1968 Washing ton- Eastern Western (Total) 
Countrl Year California Oregon Gulf Gulf 

California 9 7 
U.S.S.R. 1967 11 13 18 58 (100) 

Washington- 1968 10 7 33 50 (100) 
Oregon 12 10 

Japan 1961 1 10 34 56 (100) 
Eastern Gulf 25 51 1968 1 10 12 18 -(100) 

Western Gulf 53 33 Canada 1967 0 0 100 0 (100) 
1968 0 0 100 0 (100) 

~Totall ~99l ~lOll 
U.S. 1967 24 22 54 0 (100) 

1968 22 25 53 0 (100) 

B. &y country 

Countrl 1967 1968 De For area, by country 

U.S.S.R. 63 50 Area Year U.S.S,R. Japan Canada U,S, (Total} 

Japan 30 40 California 1967 83 1 0 17 (100) 
1968 72 1 0 28 (100) 

Canada 1 1 
Washington- 1967 64 25 0 11 (100) 

U.S. 6 9 Oregon 1968 38 40 0 21 (99) 

(Total) (100) (100) lastern Gulf 1967 45 40 1 13 (99) 
1968 33 57 1 9 (100) 

Western Gulf 1967 69 31 0 0 (100) 
1968 77 23 0 0 (100) 
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. I 
wasbington-~egOn 

__ _ Th+ totQl catcb in 1968 fr9m the Wa~hingto~-orego~ _ar~a was dow~ 40 
I . 

percent from l 1967 and produced about one-tenthoof the .total rockfish catch in 
; 

the northeastern Pacific Ocean in both years. The most significant cbange in 

this area was the 64 percent decline in Soviet· catch. 

u.S. catches increased 600 metric 

tons (18 percent). Japanese catches remained unchanged at over 7,000 metric 

tons and accounted for 40 percent of the catch from this area in 19680 

Eastern Gulf 

This is the only area in which ~roduction increased from 1967 to 

1968. Total rockfish catches were up more than 3~.OOO metric tons (53 percent) 

with all four nations sharing in various degrees in the increase. Japaneoe 

trawlers more than doubled their production in 1968 and accounted for 57 percent 

of the catch from this area. The Eastern Gulf contributed more than half of 

the northeastern Pacific rockfish catch in 1968 and 71 percent of the total 

Japanese rockfish catch. 

Within the Eastern Gulf area in 1968, about 23 percent of the Soviet 

catch (7,306 metric tons), 27 percent of the Japanese catch (14,762 metric tons), 
~ . 

and 100 percent of the Canadian and U.S.- catches (1,202 and 8,653 metric tons, 

respectively) were take~ in the British Columbia sub-area. In 1967, 33 perc2nt 

of the Japanese catches and 100 percent of the U.S. and Canadian catChes in the 

Eastern Gulf were from the British Columbia sub-area~ Soviet catches by sub-area 

are not available for 1967. 
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Western Gulf 

Tbis -area, fished only by Asian trawlers, -bad the most drastic de

crease in rockfish produ~tion, dropping from more than 132,700 metric tons 

in 1967 to 61,300 metric tons in 1968 (54 percent). Whereas the Western Gulf 

accounted for over one-half of the total rockfish catch in 1967, it contributed 

only one-third in 1968. 

TRENDS IN CATCH PER UNIT OP EllORT, 1964-1968 

Because of: (l) the lack of effort statistics for Soviet trawl 

operations; (2) the limited geographic range of the North American trawl 

fisheries; (3) the availability of catch and effort data for Japanese trawlers 

since 1964, this section deals entirely with catch per unit of effort (CPUB) 

trends within the Japanese fisheries. Furthermore, since at least 95 percent 

of the total Japanese rockfish catches have been by stern trawl fishnets (Table 

4) only the catches and effort by that gear (designated G6 in Japanese statistical 

records) have been utilized in the fo110wiDg discussion. 

The available rockfish catch and effort data for~the Japanese stern 

trawlers have been analyzed in two ways: (l) annual CPUB values, for those 

areas and years in which effort exceeded 100 hours (Table 5); and, quarterly 

CPUE values for those quarters and areas in which effort exceeded 100 hours 

(Table 6 and Pigure 2). These statistics (from Documents 833, 1022, 1103, 1104. 

and 1276) were compiled by INPFC area then grouped -into the approximate statis

tical areas described above. 



Year 

1964 

1965 

1966 

1967 

1968 
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Table 4.--Percentage of Japanese rockfish catch from the northeastern 
Pacific Ocean taken by stern trawl fishnets (06) 

BeGkfish Gatch- 'rOUJ. J:ockf1ah Percent rockfish 
in G6 catch taken bl 06 
(mt) (mt) (to) 

13,359 13,360 100 

31,910 39,513 95 .. 9 

66,115 61,007 98.8 

76,160 76,574 99.5 

76,290 76,475 99.8 



n the northeastern Pacific Ocean, by year and area, 1964-68 (stern trawl fishnet only; 
ear units in which effort ~ 100 hours) 

1965 1966 1967 1968 I'L'rena 
C E CPUE C E ---CPW 1:- E """CPUE" --c- E 'CPUE from 

peak 
(mt) (hrs) (mt/hr (mt) (hrs) (mt/hr) (mt) (hrs) (mt/hr (mt) (hrs) (mt/hr) year 

* * .,: 200 379 0.53 * '. 

* *.: 4,794 1,~35 3.34 3,311 782 4.23 +27 

I 

\ 
* 2,469 672 : 3.67 12,875 4,566 2.82 13,956 5,002 2.79 -24 

* 1,861 397 4.69 22,773 6,261 3.64 36,196 9,310 3.89 -17 

41,562 7,190 5.78 66,840 12,314 5.43 34,520 _. ~,_~68 4.13 11,195 -
' " '- . -.. 4,566 2.43 -58 

, 

41,562 7,190 5.78 71,170 13,383 5.32 75,162 21,009 3.58 64,568 19,660 3.28 -43 

.... w 



n the northeastern Pacific Ocean, by quarter and area, 1964-68 (stern trawl fishnet. 
ea - quarter units in which effort ~ 100 hours) 

II III IV 

CPUE C E CPUE C E CPUE C E CPUE 
s) (mt/hr) (mt) (hrs) (mt/hr) (mt) (hrs) (mt/hr) 1mt) (hrs) (mt/hr) 

no quarter - areas with 100 or more hour of effort r , 

W 'if * * * 
, .. 

* * * 90 6.01 * i 1,552 . 364 4.26 2,082 884 2.36 
99 1.98 2,030 ·226 7.63 ' * * 

* * * 
* * * 1,424 * * 2,400 585 4.10 

~O 5.87 5,647 221 6.44 2,846 970 2.93 6,317 2,985 2.12 
~1 2.71 1,792 3.15 3,894 1,363 2.86 781 506 1.54 . 

* * * 
* * * 
* 657 . 130 5.05 1,204 267 4.51 

>1 5.69 1,879 1,043 1, 80 8,364 2,400 3.48 , 10,4~6 2,457 4.26 
~2 4.39 10,763 2,392 4.50 14,845 4,446 3.34 2,541 640 3.97 

4,531 831 5.45 3,639 914 3.98 5,199 751 6.92 
71 5.23 10,()34 2,576 4.13 14,747 2,627 5.61 12,670 1,318 9.61 
~o 7.07 19,771 3,456 5.72 23,339 4,865 4.80 14,613 2,703 5.41 
73 3.66 10,919 2,761 3.95 11,376 2,334 4.87 1,704 400 4.26 
~2 3.55 5,236 1,730 3.03 3,325 2,069 1.61 * , 
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Figure 2.--Quarter1y CPUE values for rockfish from Japanese stern trawlers. 
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California, Washington-oregon 

'!'bere has been- no -significant Japaaeae tHWl fishery in the Caltfo=ia 

area through 1968. Off Washington and oregon, the Japanese annual CPU! for 

rockfish was up 27 percent "from 1967 to 1968 (3.34 to 4.23 mt/hr). Quarterly 

values for this area declined during the last half of 1967 and the first 

quarter of 1968 but rose shaqly in the second quarter of 1968. Lacking data 

for the second quarter of 1967 iJ it is not possible to determine whether 

availability during that quarter is typically high. tlie only comparable t1me 

period during the two years of record are the first. quarters of 1967 and 1968 

in which the CPUE declined about two-thirds (6.01 to 1.98 mt/hr). 

" Eastern Gulf 

During the years of developing Japanese fisheries in this area 

(1966-68) the annual CPUE dropped 17 percent (4.~9 to 3.89 mt/hr) in the 

Southeastern sub-area and was down 24 percent (3.67 to 2.79 mt/hr) in the 

British Columbia sub-area. In the former sub-area, the quarterly CPUB fluctuated 

widely in 1967 but tended to level out in 1968. Trends in first, third, and 

fourth quarters were slightly downward, while the second quarter value in 

1968 was substantially above that of the comparable quarter of 1967. Quarterly 

CPUE values for the British Columbia sub-area suggest that rockfish availability 

is low in the fall, peaks in early summer, then falls again in late summer. 

While this cyclic pattern can be aeen in both years, it occurred at a substan

tially lower level in 1968. 
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Western Gulf 

In this -area, the -annual CPUE dropped 40 percent (4.-03 to- 2.43 ·· 

mt/hr) from 1967 to 1968, a continuation of the decline dating from 1966, 

the year of peak production. The 1968 CPUZ was only 42 percent of what it was 

for the Japanese trawl fleet in this area in 1965. From 1964 through 1966, 

the quarterly CPU! values fo~ a cyclic pattern with peaks in the fall and 

lows in the summer. Beginning in late 1966, however, the seasonal . fluctuations 

diminished and the trend through 1968 i8 distinctly downward, reaching the 

lowest value of record (1.61 mt/hr) in the third ~arter of 1968. 

There are DO indications that these changes in rockfish CPUE are 

due to shifts in species emphasis within the Japanese trawl fisheries. The 

dominant position of Pacific ocean perch (rockfish) in the Japanese catches 

(Table 7) suggests that this species group has been, :.and remains, the major 

objective of the Japanese trawl effort in the northeastern Pacific Ocean. 
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Table 7.--Proportion of the total Japanese trawl catch 10 the northeastern 

Pactf1c Ocean made up by rockfish 

1964 1965 1966 1967 1968 
(Source document) (#833) (#883) ('287:) (#1086) (11189) 

Total trawl catches (mt) 19,765 47,101 83,309 106,421 103,687 

Rockfish (POP) catches (mt) 13,360 38,787 65,639 76,379 76,303 

Percent rockfish (POP) 68 82 79 72 74 
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APPARENT CHANGES IN RELATIVE ABUNDANCE 

Ji ssumdng a proportional relationship between CPUE and abundance!/, 

the trend in Japanese catch per hour of trawling (Tabtes5 and 6) indicate I ' ' - . 
an alarmiJ;lg decline in the. size of the standing stocks of rockfish in the 

, northeast~rn Pacific Ocean., Annual changes in CPUE suggest that the rockfish 

stocks in the Western Gulf ar~a have apparently been reduced 58 percent since 

the year of peak production; more than a 40 ' percent reduction appears to have 

occurred in this area during the }ast one-year period of record. Furthermoreg r 
the annual trend in rockfish CPUE in the British Columbia su~-area suggests 

that those stocks have declined 24 percent since 1966. 

The vivid changes in quarterly CPUE patterns in the Western Gulf 

area and British Columbia sub-area corroborate the annual trends. While the 

seasonal catch rates fluctuated widely and perhaps cyclically during the early 

period of explOitation, the seasonal peaks have given way to a continuing 

decline in the Western Gulf and to a diminished cycle at half the 1967 level 

in the British Columbia sub-area. 

2/ If the relationship between CPUE and abundance is not strictly proportional, - . 
the error would probably result in CPUE values higher than warranted by abundance. 

This could happen as vessels and fishing gear improve, fishermen gain experience 

on new grounds, and hydroacoustic equipment is used to spot concentrations of 

fish before the .. fishing effort" (i.e. actual trawling) is begun. A downward 

trend in h~urs trawled/vessel suggests that the latter phenomenon has, in, fac~. 

occurred. This trend is as follows: 1965--836; 1966--694; 1967--657; 1968-·573 

(bours trawled from Table 5" number of trawl vessels from Docs. 883, 987, 1086 g 

1189). 
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The substantial decline in catch, coupled with a severe decrease in 

catch per unit of effort, prompts serious doubt that the rockfish stocks 

in the Western Gulf area are being maintained at a level that can provide 

maximum sustained production. Although catches increased significantly through

out the Eastern Gulf, the downward trend in Japanese CPOB in the British 

Columbia sub-area (the region of special and immediate concern to North 

American fishermen) suggests that rockfish production in this area can not be 

sustained at the 1968 level. 

10 view of the relatively slow rate of growth inherent in such long

lived species, the declines in stock size indicated above are particularly 

disturbing. Under the most stringent conservation measures, it would probably 

take several years before recruitment of incoming year classes to the exploitable 

stage would result in a recovery in stock conditions in the Western Gulf area. 

With respect to the Eastern Gulf, the greatly increased catch with 

an accompanying decline in CPUE suggests that the pattern of reductions in stock 

sizes observed in the Western Gulf may be in the process of developing in this 

one remaining area of reasonably high rockfish productiono 

RECOMMENDATIONS 

The preamble to the International Convention for the High Seas 

Fisheries of the North Pacific Ocean states that the goal of the three member 

nations is II ••• to ensure the maximum sustained productivity of the fisheries 

resources of the North Pacific Ocean. .." That this objective has not been 

achieved is clearly indicated by trends in catch and CPUB for rockfish stocks 
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in the Western Gulf area. Moreover, it is highly doubtful that the goal is 

being achieved with respect to rockfish in the Eastern Gulf. Reversal of 

downward trends in stock conditions and attaiDment of the Commission's objectiven 

require prompt, joint conservation measures. As a first 8tep, and as an interia 

conservation measure, it is ~r~commended that the total rockfi8h catch within 

the Eastern Gulf and Western Gulf areaell be liDdted to the quantitie8 reported 

in 1968. This restriction should be adjusted annually as indicated by changes 

in CPU!, with the objective of maintaining the CPUE for rockfish in the Bastern 

Gulf area near the 1968 level and allowing a gradual 'rebuilding of Western 

Gulf stocks~' until 1967 CPU! levels are achieved. 

11 The california and Washington-Oregon areas are presently covered under a 

bilateral agreement between the U.S. and Jf1pan and are, therefore, DOt included 

here. 

LI'l'BRAnmE CI'mD 

Alver8on, Dayton Lee. ~. 1967. A study of demersal fishes and fisheries of the 

northeastern Pacific Ocean. PhD thesis, University of Wash1Daton, Seattle, 

Washington. 286 p. 


