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INTRODUCTION 

In 1974, • report by U.S. acientiata on the at.tua of Al .. k. 

pollock (Ther.ar. ch.lcoar .... ) in e.atern Bering S ..... aubmitted 

to INPFC (Document 1725). In th.t report, the development .nd r.pid 

growth of J.p.neae and Soviet fisheries for pollock .ere reviewed .nd 

information be.ring on the condition of the resource ... summarised. 

Sever.l aigns of • aerious deterior.tion in the condition of the 

resource in recent ye.ra .nd the atrong posaibility of • worsening 

of stock conditions in the immedi.te futur.'~ere.polnted out, and the 

recommend.tion w.s made th.t the .ll-n.tion c.tch of pollock be cut 

b.ck to pre-l97l levels --- 850,000 m.t. to 1,250,000 m.t. In the 

preaent report, we have updated Document 1725 by incorpor.ting fieheries 

at.tiatic •• nd other inform.tion on stock condition which have become 

av.il.ble during the p •• t ye.r. 
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Annual Catches 

Exten.ive exploitation of pollock in the e .. tern Bering Sea began 

by Japan in 1964 as the ye110wfin .01e (L~nda aapera) resource in 

this region declined in abundance and method •• ere developed for ship

board production of minced meat fro. pollock. The Soviet Union and 

Republic of Korea also entered the pollock fishery in the late 1960'. 

and the combined catches of the.e three nations reached .... ive proportions 

after 1969, reaching a peak of nearly 1.9 million m.t. in 1972 (Table 1). 

Japan ha. been the principal user of the re.ource with catchel rising 

rapidly .ince 1964 from 175,000 m.t. to a peak of 1.65 million m.t. in 

1972. Soviet catches have a110 increa.ed markedly in recent years from 

1e •• than 30,000 m.t. in 1969 and 1970 to 280,000 m.t. in 1973. Catches 

by the Republic of Korea, reaching 10,000 m.t. in 1971, have been 

relatively ... 11 in relation to tho.e of the other two nations. 

The all-nation catch of pollock fell off .omewhat in 1973 to about 

1.7 million m.t. due principally to a decline in the Japanese catch to 

1.4 million m.t. Preliminary catch figures of slightly less than 0.7 

mi1110n m.t. for Japan 1n the f1rst half of 1974 (Document 1710) suggests 

that their catch in 1974 may have been of about the same magnitude as 

1973. 

The evidence presented by U.S. scienti.ts in Document 1725 of a 

serious deterioration in the eastern Bering Sea pollock resource led to 

agreements with Japan and the Soviet Union for reductions in their catches 

in 1975 and 1976. Japan agreed to limit its catch to 1.1 million m.t. 

and the Soviet Union to 210,000 m.t. 
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Data Source a 

Catch and fishing effort atatistics .. ailable for appraising 

atock conditions are thoae provided to INPFC by the Fishery Agency 

of Japan (JPA) for Japanese fiaheries in the following detail: 

geographical blocks of 1/20 latitude and l~ longitude, by month, by 

gear type, and by vessel siae (Iroas tonnage). Vessel aiaes were 

not available from "Japan for the 1973 data. JPA also providea to 

INPFC siae composition info~ation for pollock taken by the Japanese 

fishery. The U.S.S.R. provides only kross catch figures for its 

pollock fishery. 

Information on the aiae compoaition of pollock caught by Japaneae 

trawlera haa also been collected by U.S. observers aboard Japanese 

vesaela. Theae dat~ cover the period March 1973-May 1975 and all 

prinCipal areas o~ the fiahery. U.S. obaervers were aboard Soviet 

fiahing vessela in 1975; pollock siae information collected by these 

obaervera ia included in this document. 

Info~ation on catch ratea, aiae and age compoaition, and growth 

rates of pollock from aurveys of the crab and groundfiah resources in 

the southeastern Bering Sea by the National Marine Fisheries Service 

(NMFS) in late spring and early summer of 1971-74 is also presented. 

In the survey area, bottom trawling stations were located on a 20 by 20 

mile grid system, Where at each station a commercial-type bottom trawl 

was fished for one hour. 

1/ Thla is a standard 400-mesh Eastern otter trawl with a footrope of 
- 94 feet and headrope of 71 feet. Mesh aiae is 4-incb in tbe winga 

and body and 3 1/2-incb in tbe cod end. The cod end ia lined with 
1 l/4-inch meah web for retention of ... 11 fiab. 
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Organi.ation of Data 

Data are organi.ed in the s .. e manner as In Document 1725. Catch 

and fishing effort statistics provided by Japan are compiled by INPiC 

halibut conservation Areas A, B, De' and I and those portions of areas 

C and Ow north of SsoN (Figure 1) and then combined for the six areaa. 

For each of the halibut conservation are .. , we have expanded the 

siae composition data (length frequencies) provided by Japan by the 

quarterly catch, by gear type, uaing the following length-weight 

relationship: 

Weight (g) ~ O.00867~ 2.944 

aesulting length frequencies were then combined over all gear types, 
. . 

quarters of the year, and are .. to obtain estimates of total annual 

catches of pollock by length classes and annual average lengths in 

1964-73. Additional estimates of catches by length cl .. s and average 

length in 1973 were obtained from size composition data collected by 

u.s. ob.ervers aboard Japanese trawlers. 

Size data obtained by U.S. observers aboard Japanese trawlers 

provide length frequencies and average lengths for 1974-75. Also, the 

average length of pollock from samples collected by U.S, observers 

aboard Soviet vessels in 1975 has been calculated. 

Catch rate and age camposition data from the NHFS surveys within 

a comparable area of the southeastern Bering Sea (Figure 2) are 

presented for 1971-74. 
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Changes in Japanese PishingOperations for Pollock 

Most of the fishing effort and pollock catch until 1969 was in 

areas A and I and the outer shelf and slope northweat of the Pribi10f 

Islands in area C (Table 2 and Pigure 3). In those years, fishing 

began during the apring in the a10pe and outer shelf" region between 

Un~ Paes and the Pribilofs (area A) followed by northward shifts 

into are .. C and Dw and the central shelf in areas De and E in summer 

and early fall. This pattern has changed in recent years with fishing 

effort increasing subatantia11y in area Dw and decreasing in areas DE 

and I. By 1972, only thoae areas' along the outer shelf and slope (A, 

C, Dw) .ere being intensively fi.hed. The fishery continued to shift 

more of its effort to area Ow in 1973 when almost 60t of the catch was 

taken in that area. Thia changing pattern of fishing effort is 

asaociated .ith pronounced declines in pollock abundance in area. of 

prier high production. 

Catch-Per-Unit-Iffort 

As in Docu.ent 172S, catch-per-unit-effort (CPUE) from Japanese 

pair trawlers .as used as an index of abundance for pollock in the 

eastern Bering Sea. Pair trawlera have contributed significantly to 

the pollock catch from all major area. aince 1964 and the proportion of 

the catch taken by thi. lear type ha. baen increasing ift recent years. 

The use of pair trawl data offers the further advantage of having 

information .. ai1able for adju.ting fishing power for annual changes in 

ves.e1 horsepower (Maeda, 1972; Takahashi, 1974). 
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In calculating CPU! va1u •• , the r.port.d .ffort by pair trawl.rs 

wa. adju.t.d for change. in hor.epower. Th. adjusted effort, .xpres.ed 

in thousands of hor •• pow.r hour., ia the product of hour. trawled and 

the annual .. an ve.sel hor.epow.r. The mean v ••• el horsepower was 

obtain.d froa Ma.da (1972) for 1964, and from Takahashi (1974) for the 

y.ar. 1965 to 1972. Lacking a figure for 1973, the mean hora.power 

for 1972 wa •. applied to the 1973 effort. In Document 1725, it was 

emphasi •• d that the •• adju.~ent. for change. in ves •• l horaepower do 

not account for all increa.e. in .ffecti •• fi.hing effort. Such factor. 

a. t.proved n.t d •• ign, n.t .. t.riala, acou.tlcal technique. and 

.xp.rienc. of th. flahing v ••• el crew. have undoubt.dl, led to 

.ignificant but unquantifi.d incr ..... in fi.hing power. 

CPU! .alu •• wer. ca1cu1at.d for each INPFC halibut conservation 

area and for aU ar... cc.bin.d, in the latt.r in.tanc. weighting the 

CPU! in .ach area by the .i •• of that ar.a (Figure 1). The 1/20 

by 10 .tati.tical block. inc1ud.d in each ar.a are those in which the 

catch of pollock in at least one y.ar wa. 100 m.t. or more. 

Annual CPU! valu •• , catch •• , and e.t~te. of fishing effort 

(.xpre •• ed in thou ... d. of pair trawl RP.hours) for the .ix halibut 

c01l8.rvation ar ... are given in Tab1. 2 for the p.riod 1964-73. Figure 

4 illustrate. the trend. in CPUI'. and catch.s for each area with the 

.xception of ar.a B which w.. exclud.d b.cau •• of the ... 11 catches in 

that ar.a. 
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The CPU!'s for the individual areas in 1973 indicate no improvement 

in the overall deteriorated stock conditions noted in Document 1725. 

Indeed, there was a further substantial decline in CPU! in Area A, the 

area which at one time accounted for a larger fraction of the total 

catch of pollock than any other area. CPU!'s for the other areas 

continued to remain considerably below pre-1970 levels. Por eastern 

Bering Sea as a Whole, the catch-effort data (Table 3 and Pigure 5) 

ahow that,a1though there was aome reduction in catch in 1973, there were 

a continued increase in fishing effort and decline in CPU! indicating a 
2/ 

further deterioration in the condition of the pollock resource-. 

Siae Composition of Pollock Caught by Japanese Trawler. 

Data provided by the Pishery Agency of Japan show a steady decline 

in the average size of pollock caught by Japanese trawlers in eastern 

Bering Sea since the mid-1960's (see comment in Table 4). Average size 

of pollock in 1972 was approximately 40 em in length, compared to 

somewhat over 44 em in 1965. Por 1973, we have two estimates of average 

siae, one baaed on size data from the Pishery Agency of Japan and the 

other on size data collected by U.S. observers both expanded to the 

Japanese catch. The average size baaed on U.S. observer data was 36.0 

em, that from Japanese sources, 37.5 em. The downward trend in average 

size continued in 1974 and 1975 as evidenced from U.s. observer data. 

In 1975 the average aize from samples taken by U.S. observers aboard 

Japanese trawlers waa 28.7 em and was almost identical to that (29.0 em) 

1/ The CPU! values shown in Figure 5 are practically identical to those 
calculated using only catch and effort data from 10 and 1/20 statistical 
blocks and months in which pollock accounted for 30% or more, 50% or 
more, or 701 or more of the total catch by pair trawlers (Figure 6). 
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calculated from u.s. observer data collected aboard Soviet trawlers 

during the .... period. Although 40 em i. considered to be the length 
3/ 

at which a pollock cohort achieves maximum biomass-, the fisheries 

are increa.ingly dependent upon individuals amal1er thaa this critical 

aize (Table 4 and Figure 7). 

E.timate. of annual CPUI'a for the two she group a of pollock, in 

number. of fi.h and in mt, during 1964-73 are as follows: 

CPUE (Catch per 1000 pair trawl HP-hours) 

Thoulandl of fish Metric tons 

Year <40 em ~40 em <40 em ~40 em 

1964 4.54 11.80 1.43 8.05 
1965 4.63 23.95 1.58 16.74 
1966 13.69 26.23 4.01 19.58 
1967 8.77 26.75 2.71 18.60 
1968 12.20 28.62 3.76 20.04 
1969 13.34 40.89 4.44 27.07 
1970 14.13 22.67 4.42 14.24 
1971 11.59 16.95 3.32 10.92 
1972 13.76 15.20 3.76 10.43 
1973 18.10 11.24 5.07 6.87 

The foregoing data indicate a marked decline in abundance of larger fish 

since 1969 aad no aajor change in the Itrength of incoming year-classes 

for the period 1968 to 1973. 

~ We ba.e our estimate of critical lize on a growth completion rate 
(Von Bertalanffy'. K) of 0.16, a. calculated from growth data presented 
by Y"'guchi and Takahashi (1972), and an eltimate -of a natural mortality 
rate of 0.43. 
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NHFS Survey Results 

The average catch of pollock in the NMPS survey area (Which covers 

Area I and parts of Areas A and B (aee Figure 2) declined from about 

400 kg per hour of trawling in 1971 to 107 kg per hoar in 1972, a 75'

reduction (Figure 8). In 1974 the average catch in the survey area 

dropped to 1eaa than 100 kg/hour. 

Catch rates of older fiah (ages 4 to 6) were much higher in 1971 

than in subaequent yeara (Figure 8). By 1974 most of the pollock catch 

conaisted of fiah 3-years and younger. Catch rate. of 2-year old 

pollock were particularly low in 1972 and 1974, indicating that the 

atrength of the 1970 and 1972 year c1aases were poorer than the 1969 

and 1971 year c1aases. 

Growth Changes in Pollock 

Pollock age-length data collected during RHFS trawl surveys in 

the southeaatern Bering Sea (Figure 2) in 1972, 1973, and 1974 were used 

to estimate growth parametera (Table 5). In computing these parametera, 

length data for age 1 and above age 8 were excluded because the length 

frequencies of age 1 fish were truncated (probably becauae of .esh 

selection), and age dete~inationa of fish older than eae 8 are not 

reliable. 

Growth coapletion ratea (K) for the period 1972-74 have increased, 

while aaymptotic lengths have decreased. Comparison of these parameters 

with thoae of Yamaguchi and Takahashi (1972) for the years 1965-68 show 

an increaae in K from .16 to .31 (1972.73) and .41 (1974) and a decreaae 

of L from 75.7 em to 51.6 em (1974). 
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This increase in growth and decrease in .. ymptotic length is 

interpreted as indicating a substantial reduction in stock size. 

S.-ary 

The infor.ation gathered durins tbe p .. t year bear. out the concern 

.xpr •••• d in Document 1725 r.garding the condition of and outlook for 

the pollock resource of e .. t.rn Bering Sea. The recent evidence 

indicat.s a further deterioration in .tock conditions in 1973 and that 

the fi.heries bave b.ca.e incre"ingly dependent on ... 11 fish. 

Horeover, there was a further incre .. e in fi.bing effort in 1973, sucb 

increa.e putting further pre •• ure on tbe resource. 

In Document 1725. it ... rec~ended that tbe all-nation catch of 

pollock be cut back to pr.-1971 l .. els, that is, betwe.n 850,000 m.t. 

and 1,250,000 m.t. Additionally, it ... pointed out that forthcoming 

fish.rie. statistic. might indicate that the annual catch should be 

considerably under 1,250,000 m.t. ---- possibly les. than 850,000 m.t. 

It is our view tbat the 1973 fi.beries data, togetber with other 

information gathered .ince Document 1725 wa. prepared, indicate that 

the annual catch of pollOCk in eastern Bering Sea should be cut back 

to 1,000,000 m.t. Indeed, it might be necessary to cut back the annual 

ca~cb to 850,000 m.t. or le.s to allow re-building of the resource to 

a more productive level. 
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Table 1.-- ADnual catch of pollock in the eaatern Bering Sea, 1964-73 
( .. etric tona). 

Nation 

Year : !I y Y , 
Japan USSR ROK 

1964 174,792 

1965 230,551 

1966 261,678 

1967 550,362 

1968 700,981 1,200 

1969 830,494 27,295 5,000 

1970 1,231,145 20,420 5,000 

1971 1,513,923 219,840 _10,000 

1972 1,651,438 213,896 9,200 

1973 1,412,239 Y 280,005 3,100 

!I Prom Japan Fiaheriea Agency. 

Y USSR trawl ftshery eaat of 1800 longitude in the Bering Sea. 

Y Eatimatea baaed on U.S. aurvei11.nce of ROK fiahiDg activities. 

~ January to October figure. 

p.ll 

= 

Total 

174,792 

230,551 

261,678 

550,362 

702,181 

862,789 

1,256,565 

1,743,763 

1,874,534 

1,695,344 



-.. 

'l'a~1e2 • •• Annual e.tt.ate. ot catah-per-unlt ot effort, etteatlve tlehlnR etfort, and relati4 .tatlltlc. ot the 
o7IIpaneH " 1'1ns Sea polloak tl.bede. bt INPII'O halibut GOn.aNDtion anu. 

,'SGl pollock 
Area Year aatab b)' all Pall' trawl Pall' trawl Palr~ Catch per Uft1t ettort 1IIt1l111ote~tal 

par ttpel catab ettort etto (lI.t. per 1000 pall' ettor 2 
'.tria toni) ~ .. tr1a ton. ~ {holU'.~ {1000 HP-hI'. ~ trawl HP-hr ~ {1000 1!1r trawl HP-hI'e) 

A 1961t 25,528 1,531 2,a42 T29 2.10 12,156 
1965 14,411 . 
1966 49,129 ~,924 480 151 25 .99 1.890 
1967 201,887 1 ,741 2,852 1,084 IT.29 UI6~T 
1968 194,546 18,201 1,537 ~ 25.10 7,751 
1969 372,3i 27,887 1,960 l1'l3 11,884 
1970 ~1,7 36,883 2,139 1,]8/+ 26. 5 13,200 
1971 3,~3 122,127 6,082 4,799 25.4, 2~,278 
1972, ,89,166 186,463 13,214 , 11,338 16.4, 35,816 
1913 2TO,053 112,.5T 11,096 9,,20 U.81: 22,666 

I 1961t 392 , 6 1 1.,0 157 
196, 1,~ 1966 

~= 
2,422 

16, a4 67 999 11 1~.00 
1969 8,781 233 3' 16 1.~ 603 
1970 4,34~ 250 18 12 20. 3 I 209 
1971 2,92 . . 
1m 1T,360 4,711 Ii!2O 189 24.96 ! 696 
~9T3 14,"'76 2,420 178 153 l'.saw 928 

0 1964 ~,631 7,242 1,11216 463 1'.~ 2,0122 
196, ,949 14,344 2,071 679 21.13 4,115 
1966 28,170 2,52& 2" 77 32.83 858 
1967 82,739 21,685 2,954 1,123 ' 19.31 ' ",285 
1968 163,309 39,497 3,076 1,452 21.20 6004 
1969 77,411 21,860 1,351 613 35 .66 2:171 
197C 333,529 98,'09 1,722 4,996 19.72 16~913 
1971 379,173 110,272 10,918 8,614 1~.80 .29~6TP . 19r2 ~O,766 162,002 13,008 11.161 1 .52 ~~.469 ltT3 2(;0,124 116,791 9.522 8,170 .1".29 .203 

III 1961t 32,9l6 10,376 .' 2,24, 730 U.2l 2.316 ' 1965 63,~4 13,912 , ·2,034 66T 20.66 3,056 1966 46,29 13,98T 3,848 1,212 u.54 4,006 
1967 85,848 31,096 3,m 1,;zg 21.33 4~a!5 1968 61,083 19,267 1, 25.76 2,371 1969 ~,811 19,707 1,244 56, ]4.88 2,U6 1970 ,~ 93,918 6,746 4,365 21. 52 r,712 1971 55,625 29,712 2,832 2,234 13.30 ,182 1972 8,421 4,670 390 335 13.94 604 
1973 • 3lT 94 20 1T 5. 53 'T 

Dv 1964 36,1t46 ',302 1,822 '92 8.~ 4,068 
1965 ~,~ ·3,908 127 238 16.2 1,200 
1966 3,957 "9 141 28.06 883 

t~ 4:646 2,e~5 283 108 26.62 175 
58,98' 12,27 1,101 ~~ 2i· 59 2,500 

1969 64,720 15,494 891 ~ .26 '1,692. 
1970 193,431 86,455 6,968 4,508 19.18 )to ,085 
1971 328,667 179,134 13,739 10,840 lEI. 53 , 19;88~ 
1972 686,", 269,781 16,619 14,259 18.92 . 36,311 
1913 81.7,30P 273.400 19,066 16.359 )6.71 48,911 

I 1964 "7,883 9,343 4,060 1,320 1.08 6,763 
1965 "5,1~ 11.158 2.118 698 11.112 2,593 
1966 1ll,4 ]6,458 6,779 2,135 17.06 6,526 
1967 172,820 63,084 10,700 4,066 15.52 11,135 
1968 222,059 80,016 ~,~ 3,738 21.41 10,372 
1969 233,4]0 68,116 ~,817 17.85 . 13,077 1970, 1]9,064 50,673 7:669 ,962 10.21 13,620 
1971 103,621 48,550 9,297 7,335 6.62 15,653 
1972 . 8.TlO S.514 2.811 2.461 2.24 ~.891 1973 "9 1I 0 Jl,§~I 6 l~g 5 251 ~,gz .12 

Y Pro4uct ot pair trawl ettort and annual mean hareepa",,1' ot pall' travle.... Mean lIP tor the )'eOl'S 1964 to 1972 18 
l' .. pectlvel1 32', 328, 115, )80, 472, 4,4, 647, 789, 858. 'nIe HP valuel tor 1965 to 1972 were obtalned trom 
'l'akaha.bl, 1974. The 1964 tlRUN WO. from ~dA, 1972. The 1972 vnlue \Ins 11.180 u"ed for 1913. !I Obtalned by dlvldlng the total annUAl pollock catch bt 011 sear type. br the annUAl catch-per Uftlt ot ettectlve 
ettort ot pall' trowler •• 

p. I?> 
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Year 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

Table 3.-- Total pollock catch by all nation. in the eastern Bering Sea 
and e.timate. of total effort and CPUI, 1964-73. 

Total Catch Effort CPUE 
(1000 metric ton.) (1000 pair trawl (Metric tons per 1000 

HP-boura) pair trawl HP-hours) 

174.8 18,439 9.48 

230.6 12,587 18.32 

261.7 11,094 23.59 

550.4 25,828 21.31 

702.2 29,504 23.80 

862.8 27,382 31.51 

1,256.6 67,342 18.66 

1,743.8 122,458 14.24 

1,874.5 132,100 14.19 
!I 

1,695.3 11.94 1973 141,985 

!I Does not include Japanese statistic. for November and December. 



Table 4.-.A •• ras. si.e of pollock and percent of total catcb in numbers 
and .eight of fish less than 40 em taken in the Japanese 
... tern Bering Sea pollock fisheries (1964.1975). 

!I Percent of catch 
Year A.erage siae less tban 40 em 

(ca) Numbers Weight 

1964 42.7 27.8 15.1 

1965 44.3 16.2 8.6 

1966 42.8 34.3 17.0 

1967 43.2 24.7 12.7 

1968 42.7 29.9 15.8 

1969 42.8 24.6 14.1 

1970 40.8 38.4 23.7 

1971 40.3 40.6 23.3 

1972 39.8 47.5 26.5 

1973 37.5 61.7 42.5 

• • • • • • • • • • • • • • • ••• • • •• • • • • • • • • • ••• • • • 
1973 Y 36.0 69.0 49.7 

1974 !I 32.5 79.6 

1975 !I 28.7 95.2 ----

11 Mean .i •• for year. 1964 throu,h 1973 ba.ed on .i.e and catch data 
- provided by the Fi.herie. Agency of Japan throu,h INPFC. 

21 Mean sl.e ba.ed on . catch data froa Fi.beries A,ency of Japan and size 
- data co11ect.d by U.S. observer. aboard Japan ••• fisbin, vessels. 

31 Mean si •• from U.S. observers aboard Japanese fishing ve.sels and not 
- vei,hted by Japanes. catcb data. 
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Table 5.--Mean lenlth at age and growth paraaetera of pollock eatimated 
froa .. e-lenlth information obtained during RMFS tr .. l surveys 
in the aouthe .. tern Bering Sea in 1972-1974. 

Year -
Ale 1972 1973 1974 

Mean lenlth at ale 

2 23.2 24.4 25.9 

3 31.9 30.2 35.0 

4 36.5 39.1 39.1 

5 42.8 43.0 44.3 

6 45.6 44.7 44.6 

7 47.9 47.3 48.1 

8 49.8 48.9 50.0 

- Growth par .. etara -

K -.31 -.31 -.41 

L. 54.7 em 53.6 em 51.6 em 

to +.21 +.02 +.31 

P./b 
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