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On the Standardization of the Fishing Effort of Japanese
Pacific Ocean Perch Fishery in the Northeastern Pacific

Shird CHIKUNI

Synopsis

In this paper, the relationship between vessel size and fishing efficiency of the stern trawl-
er which consists the majority of Japanese Pacific ocean perch fishery in the northeastern
Pacific from 1963 to 1969 was examined, and the method of the standardization of fishing effort
of the stern trawler was studied.

The results obtained are as follows:

Japanese Pacific ocean perch fishery in the northeastern Pacific began the commercial op-.
eration on a small scale in 1963. Since then, the fishery expanded year after year, most of the
fishing vessels used were stern trawler (Table 1 and Fig. 1). The vessel size of stern trawlers
have varied wider year after year with the increase of the vessel number; the vessels in the
range of 400-4,000 tons in gross tonnage came into operation from 1968 (Table 3).

The correlation in a power function was recognized in the relationship between gross ton-
nage and power of engine, and the gross tonnage and gear size, of Japanese stern trawler
operated in the northeastern Pacific in 1969 (Appendix table, Figs. 3, and 4). Size of the stern
trawler was divided into 9 strata by the gross tonnage of vessel as shown in Table 2 and Fig.
3. The range of gross tonnage by stratum was fixed wider with increase of gross tonnage.

The stratum 8 whose size was ranged from 2,500 to 3,500 tons in gross tonnage was the
most dominant among all strata in vessel number, expended effort, and catch of Pacific ocean
perch through the years (Tables 3,4, and Fig. 5).

Gulf of Alaska region and West of North America region was divided by the longitude
137°W in the northeastern Pacific for this study (Fig. 2). The definition of the region was
considered to be an appropliate one in view of the difference between two regions in fishing
condition, length frequency distribution of the catch, and vessel size-cpue correlation.

There was a common pattern in the relation between vessel size and the catch per unit
(1 hour) of effort (cpue) through the years and regions. Namely, while the cpue changed from
the very low value in the small vessel to higher value in proportion to increase of vessel size
and the highest value was observed at the range between 2, 000-3,000 tons of vessel, the value
decreased again in larger vessel than of 3,000 tons (Table 5, Figs. 6, and 7). This is because

the effort of these vessels were directed to the other fish than Pacific ocean perch. This pat-
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tern was considered to show the general relationship between the vessel size and the fishing
efficiency of stern trawler for Pacific ocean perch.

According to the facts described above, the auther made the stratum 8 (2,500-3,500 tons
of vessel size) as the standard for standardizing fishing effort of whole strata. The coefficient
of the standardization of effort related to the fishing efficiency of each stratum was deter-
mined by the ratio of cpue in each stratum and that bf the standard stratum (Table 6). The
standardized total effort of the whole vessel was calculated by summing up the standardized
effort of each stratum estimated by multiplying the coefficient of each stratum to the total
effort of the same stratum.

The standardized effort (Es*) was lower than the unmodified effort (E) through the years
and regions, and the difference between two category of effort was considerably large from
1968 (Table 7 and Fig. 8). Judging from the fact that the difference were obviously come from
the occurence of the variation in the vessel size of stern trawlers due to the development of
the fishery in the northeastern Pacific, unmodified effort could not reflect correctly these his-
torical status of the fishery and the qulitative change of fishing effort.

Comparison between the catches of Pacific ocean perch per unit of standardized effort
(cpuest) and of unmodified one (cpue) showed large difference because of the difference be-
tween Est and E (Table 8 and Fig. 9). So, we should be careful on these characters of effort
when we use the catch per unit of effort for the stock assessment analysis.

The method of the standardization of fishing effort for Japanese Pacific ocean perch fishery
in the northeastern Pacific studied in this paper was considered to be appropriate not only

from theoretical bases but also from simplicity for practical use.
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Table 1. Annual catch of Pacific ocean perch from the Japanese ocean
perch fishery by fishing gear in the northeastern Pacific through
1969. The statistics were arranged. by the fishing year, from
November to October, excluding data of unknown area.

(1,000 metric tons)

w =
1963 1964 1965 1966 1967 1968 1969

Fishing gear\

Stern trawl 5.0 10.7 37.2 62.3 70. 4 76.3 67.3
Other trawl 1.3 0.0 1.6 0.7 0.3 0.0 =
Total 6.3 10.7 38.8 63.0 70.7 76.3 67.3

Remarks; Other trawl includes danish seine and side trawl.
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OT : Other trawl oOT
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Fig. 1. Annual catch of Pacific ocean perch from the Japanese ocean perch
fishery in the northeastern Pacific by fishing gear. The statistics
were arranged by the fishing year, from November to October, exclud-
ing data of unknown area.
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Fig. 2. Definition of the area and the region in this study.
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Fig. 3. Relationship between the gross tonnage and the power of
engine of Japanese stern trawler, operated in the northeast-
ern Pacific in 1969.
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Fig. 4. Relationship between the gross tonnage and the size of some

fishing gear of Japanese stern trawler, operated in the north-
eastern Pacific in 1969.
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Table 2. Stratum of vessel size of Japanese
stern trawler.
tratum
- rofu Range of
Remarks
vessel

size

gross tonnage (GT)

o

~ 70
71~ 100
101~ 200
201~ 300

not operated

through 1969

© 0o N O Ul b wW N

301~ 500

501~1, 000
1,001~1, 500
1,501~2, 500
2,501~3, 500
3,501~
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Table 3. Number of Japanese stern trawler by stratum of vessel

size, operated in the northeastern Pacific through 1969.

\

\\\\\\\\\ — " | o63 | 1064 | 1065 | 1086 | 1067 | 1o6s | 1060

Stratum Range of GT*)\
4 301~ 500 - = . - = 6 10
5 501~1, 000 — — = 2 6 5 4
6 1,001~1, 500 2 ) 1 1 1 1 1
7 1,501~2, 500 - 1 1 4 2 2 3
8 2,501~3, 500 - 1 4 8 8 6 6
9 3, 501~ — — - — 1 5 9
Total 2 | 4 6 15 [ 18 | % 33

*) GT; Gross tonnage of vessel,

BERBUTREERDSZ 572 DRMBERE S (2,501~3,500 b ¥) DHEMTH -7,
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i, BEROBNISHELSHEATE TS, $, FL2OBRIRLLVICHEERDE T ED BEE - OF
AR &« 5 TH B,

19664E 5> 51969FE DI DT, MEHRFNC AR« BEBID 77 2 » 7 OBAIES (1RO =88 49
FER (cpue) %R, FEMOME (Ml Lol o BESIOK b v HOTEHEIET 35 & cpue & DEIE

» ¢ 1963 FEI3PERE 6 DM Lot L TS,
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EHET L7c (Figs. 6-1, 6-2), # b »#& cpue OBRICE, MHERE bIC ThENEREBA c—RIS
BEBHoNDE, T1aDBL, cpue BNEMTIIELS, MEBSKE B2 ELbIELED, BIC KB DM

Table 4. Annual effort and catch of Pacific ocean perch of Japanese
stern trawler by stratum of vessel size, operated in the north-
eastern Pacific through 1969, excluding data of unknown area.

\\\—-\\ Year
Catesgti?{u‘,’rf \ Range of 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969
. GT® “
Region ™ N
Effort in hauling hours
4 301~ 500 s s - - — | 1,292 | 5,201
5 501~1, 000 = - — | 1,443 | 1,903 | 2,767 691
T 6 | 1,000~1,500 | 1,089 | 648 | 1,369 133 | 1,085 107 30
Alaska | 7| 1501~2,500 — 469 | 329 | 2,131 | 3,522 | 1,915 | 1,966
8 | 2,501~3,500 — | on| 4483 | 7,188 | 5,558 | 2,500 | 4,665
9 | 3,501~ - - - — 11 | 3,530 | 3,440
Sub-total 1,089< 2,028‘ 6,181 | 10,895 | 12,079 | 12,120 | 16,083
4 301~ 500 — — — — — | 1,28 270
g 501~1, 000 - — - 232 | 1,203 | 3,585 | 2,185
West of 6 | 1,001~1,500 R B — — 16 15 21
North 7 | 1,501~2,500 — - — - 124 189 648
Amierica | 8 | 2.501~8,500 - - = 76 | 4,344 | 4,578 | 3,698
9 | 3,501~ = =i = = 387 | 2,376 | 3,641
Sub-total — — | — | 38| 6164 12,001 |10,463
! | |
Total 1,089 | 2,028 | 6181 11,203 | 18,243 | 24,121 | 26,546
Catch of Pacific ocean perch in metric tons
4 301~ 500 — — — — — | 1,220 | 3,940
5 501~1, 000 — - — | 3,221 | 2,032 | 2,227 638
6 | 1,001~1,500 | 4,977 | 2,529 | 6,332 955 | 5,254 356 123
Sulf o 7 | 1,501~2,500 — | 2,679 | 3,589 |12,815 | 17,746 | 10,853 | 10,110
Alaska | o | 9 5013, 500 — | 5,531 | 27,266 | 44,463 | 22,471 | 15,281 | 18,574
9 | 3,500~ == — =0 — | 20 | 11,954 | 5,93
Sub-total 4,977 | 10,739 | 37,187 | 61,454 | 47,523 | 41,891 | 39,317
4 301~ 500 = = = = — | 2,042 322
5 501~1, 000 == = = 943 | 2,064 | 4,796 | 2,614
West of 6 | 1,001~1,500 = = - s 84 63 112
North 7| 1,501~2,500 — — — = 519 881 | 2,257
America | 8 | 2,501~3,500 - - = 584 | 19,452 | 18,396 | 13,987
9 | 3,501~ = — 2= = 735 | 8,248 | 8,674
Sisbtotal i - = 827 | 22,884 | 34,426 | 27,966
Total 4,977 | 10,739 | 37,187 | 62,281 | 70,407 | 76,317 | 67,283

*) GT,; Gross tonnage of vessel
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Fig. 5. Annual catch of Pacific ocean perch from the Japanese stern

trawler, by stratum of vessel size, operated in the northeastern
Pacific through 1969.

denote the stratum number,

Fig. 3.

Numerals beside the column in the figure
which are shown in Table 2 and

Table 5. Catch of Pacific ocean perch per unit (1 hour) of effort (cpue)

of Japanese stern trawler by stratum of vessel size, operated in the
northeastern Pacific through 1969.

1968 1969
9
LI
] 8 ==y 8
= /7
6.7 "/e
il
” Za
1968 1969

(metric tons)

T\\\\;\ Year
N .Range of ™
\__\ Stratum\ GT® 1963 1964 1965 1966 1967 1968 1969
Region™—__ N
4 301~ 500 — —= — — — 0.94 0.74
5 501~1, 000 — = == 2:23 1.07 0.80 0.92
Gulf of 6 1,001~1, 500 4.55 3.90 4.63 7.18 4.84 3.33 4.10
Alaska 7 1,501~2, 500 — 571 10.91 6.01 5.04 5.67 5.14
8 2,501~3, 500 — 6.07 6.08 6.19 4.04 6.09 3.98
9 3,501~ = == = — 1.82 3.39 1.72
4 301~ 500 — = — —— — 1.62 1.19
West of 5 501~1, 000 — — = 1.05 1.60 1.34 1.20
North 6 1,001~1, 500 = = — —_ 5.25 4.20 5.33
America 7 1,501~2, 500 = = — — 4.19 4.66 3.48
8 2,501~3, 500 == — =4 7.68 4.48 4.02 3.78
9 3,501~ = = — — 1.90 3.47 2.38

¥ GT; Gross tonnage of vessel.
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Fig. 6-1. Relationship between the size of vessel and the catch of
Pacific ocean perch per unit (1 hour) of effort (cpue), by
month, of Japanese stern trawler operated in the Gulf of
Alaska region from 1966 to 1969.
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KRB LN Z L@/ 2 — v AEFRHD £ SICTBIEEDLDTIRE, Lichi> THEICK S cpue DRI
DI, FaMORERE &R & OBIRERENIC (H2VIRERINIC RLTHWZERTINTHAE S,
TDXS MM S, BIRANCER - BEERIDO T 7 X4 # X4 cpue &R CTHMERE & OBFREMET L
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bz kS, TOBBRIFEICE > TEHLTNWB T EERLTNS, 77 2 AEBHERICE T 5 iR OTEA
X GT2,500~3,000 b ¥ DHcDicH-T, NEUMBIOARMEDERIPIEORE, £EZiF, THAD
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1 1 1 1 1 i 1

s s e

Stratum of vessel

Fig. 7-1. Relationship between the size of vessel and the catch of Pacific
ocean perch per unit (1 hour) of effort (cpue), of Japanese stern

trawler operated in the Gulf of Alaska region through 1969.
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& BT hiE GT500 b vEOMEMmo cpue i 1/6~1/5 FREEIC LY EF, GT3,500 ROk
® cpue | 1/3~1/2 BETULE, dLkFEERICES I 2 OTESIR GT 2,000~2,500 b VM &
5T, RMBMEOERT 7 ZAABIEHRICE T 31ZETREY, ZhTsd, GT 500 + vED cpue B TEHADME
D 1/4~1/3 #EE, GT 3,500 + Oz hid 1/2~2/3 BET LD, cpue i TOLHIRENHBC
Eid, BAIRRTN D OWIBREN ICIREERTC O L S MENH 5 C LEFK LTV 5, cpue ORILD i il
HEEDORIT D ARENIZED L TNELEZ NS MD, cpue DHIZZDOHRERE FhdTbDET BT &
T& 3, Lie-T, WFhbh OB OHREELIEE I S hiT, ZOREDOcpue itdd 2 OB D cpue
DHICE 5T, 2REBOFHELEEICE S tBEBOZNICIEELT 2 ENTE LS,

CZTIEES (GT 2,500~3,500 F ) ZiEEREELE Lz, 2hid, IFicdh /@B, COMBED
BB OIS LEIMETH 5 /cC & (Table 3, Fig. 5), cpue itk - THEbI NI fERLEIR GT2,000

f.op.
7 -
WEST OF NORTH AMERICA REGION
6
©® 1966
@ 1967 Q f.op.
5 |- O 1968
g A
é 1969 /O_\
@
O
v 4 I~ @)
- N\ A
=
g A @)
3
A
v 2 +_
B &
1+ /7 ©
/
Gross tonnage of vessel
1,000 2,000 3,000
[ 1 1 | 1 1 1
. ===l

Stratum of vessel

Fig. 7-2. Relationship between the size of vessel and the catch of Pacific
ocean perch per unit (1 hour) of effort (cpue), of Japanese stern
trawler operated in the West of North America region through
1969.

f.op. : results of a few operation,
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~3,000 P YOMIBTH - EbEL (Fig. 7), 72 £ OMBXETIIM b v EO LTI L7z cpue DZE
(LD HEHID SN & (Fig. 7), BEDPLEZT, WESDRMOFHAE BHEL T2 L0 Rl LKl h
12 oTH5B,

MBIRERE & cpue & OBERIBBRICK - TR 205, EHFEhENRAICEDT, £, cpue DI
EEZERLT, EHERERT LIKEEL,

BN SRECBEUENY 0 RERORK

HRE RN CHRHERETE 8 DEE4 @ cpue ZEHEL L, ThickEd 2 KRB O RERD cpue DH%E & - TH
PEiE D B HEDOEEE(LZRE (Coefficient of the standardization of effort) & L7z (Table 6)%), i3I
Table 6. Coefficient of the standardization of effort by stratum of vessel

size of Japanese stern trawler, operated in the northeastern Pacific
through 1969.

%\\ Year
" n;‘\R o ew 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969
Region \
4 301~ 500 = = = = — | 0.1544 | 0.1859
5 501~1, 000 Sl — | 0.3603 | 0.2649 | 0.1314 | 0.2312
Gulf of 6 | 1,001~1,500 | 0.6425 | 0.6425 | 0.7615 | 1.1599 | 1.1980 | 0.5468 | 1.0302
Alaska | 7 | 1,501~2,500 — | 0.9407 | 1.7944 | 0.9709 | 1.2475 | 0.9310 | 1.2915
8 | 2,501~3,500 — 1 1 1 1 1 |
9 | 3,501~ — - = — | 0.4505 | 0.5567 | 0.4322
4 301~ 500 — — — — — | 0.4030 | 0.3148
West of 5 501~1, 000 — — — | 0.1367 | 0.3751 | 0.3333 | 0.3175
North 6 | 1,001~1,500 — — — — | 1.1719 | 1.0448 | 1.4101
America| 7 | 1,501~2,500 — — = — ] 0.9352 | 1.1592 | 0.9206
8 | 2,501~3,500 = — — |1 1 1 i
9 | 3,501~ — — — — | 0.4241 | 0.8632 | 0.6296

*) GT; Gross tonnnage of vessel,
*%)  The coefficient of the same stratum in next year was applied.

Table 7. Comparison between the standardized effort (E*) and unmodified
one (E) of Japanese stern trawler, by region, in the northeastern
Pacific through 1969.

(hours)
\\ Year
\Categfgor;\ 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969
Region

E 1,089 2,028 6,181 | 10,895 | 12,079 | 12,120 | 16,083

Gulf of Alaska
“ Est 700 1,768 6,116 9,933 | 11,759 6,879 9,864
West of North E = = == 308 6,164 | 12,001 | 10,463
America Es — — = 107 5,109 8,566 7,396
Total E 1,089 2,028 6,181 | 11,203 | 18,243 | 24,121 | 26,546
E# 700 1,768 6,116 | 10,040 | 16,868 | 15,445 | 17,260

*) 19634EIC IIMETE 8 DRI EI L8 5 /e DT, REDIEE(AEIIRED TN EEA L,
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DELOEHE (OB, E) ¢ CORERREELT, BRIID 4 OERILEIR (B %2R
Bz, WEAOELD E & EY &0 /#% Table 7 & Fig, 8 iciBif 7z,

L GULF OF ALASKA REGION E
15 |
10 P Est
@ L
e
= -
©
= =
5 -
Gy
[=] -
(]
o -
=1
o
0
3
2 [ 1 [ [ 1 1 [
+~
s -
5 .
{0 = WEST OF
= - NORTH AMERICA REGION
L P~
2 & ) st
= = E
[
I 5
]

1 1 1 ! ! [ !
1963 1964 1965 1966 1967 1968 1969

Fig. 8. Comparison of the annual change in effort of Japanese stern
trawler between the standardized value (E¢) and unmodified
one (E), by region, in the northeastern Pacific through 1969.

R ED 1968 FELIRIZ EC B E LD bR DD NSTETHE, LEBZOERED 17205 1/3
ICEL, BIRDREFN, TNRIZICHBRNIEY, 1963ELLHER 4, 5, BLU 9 DEMLES K LEIEL
¥, BEMMSEBICEHBLLIC T ETNTNG, TIBTELTIZONTATD, KETETREN
25, WTFROERICENTD E* OFMBE LD DI, CHIIEEMDOFREL, BEMEORLFORE
BOBHEREICLIcDDOTH 205 YROBRETH 2, 20EOHRLNWFRE—HNTIREL, ALERT
BERICL > TR D, THid, 1967FEDFNICB O TOBBERSEICK > TR, BHELKELTEN
BEHNTABOENBELTNECEERMLTHES,

MBEOEHNBTIRZOL S WENLENEERICED LB, i, 1968ELRICEDONSE LS 0%
B3, EHECREIENEFIGERICHMENE LVSRVESHIERNSZCEERD £ SITRLTH
B, CDEHMT LT cpue FANVT BREOEEP HEOREREBITT 2B icEERCHEL LA
Do

ZZTHRONIEEAFEHRICK - T, ¥R Y R (cpuet) ZRY, WMBEOH
NMNBEHY D FEER (cpue) LB L7 (Table 8, Fig. 9), i DMICIY, T &ic E* LELDBFBATAL
ZRICHB LI KERERBRBDON B, T4b b, cpuet 3 cpue k0 b AWHIKE ., Thid, 75X
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Table 8. Comparison between the catch of Pacific ocean perch per unit

of standardized effort (cpus®*) and unmodified one (cpue) of

Japanese stern trawler,
through 1969.

by region,

in the northeastern Pacific

(metric tons)

\
\«\\ Category

Region

Year
1963

wue

1964

1965

1966 1967 1968 1969

Gulf of Alaska

4.57
7.11

cpue
cpuest

5.30
6.07

5.45
6.08

5.64
6.19

3.93
4.04

3.46
6.09

2.44
3.99

West of North

cpue

America cpuest

2.69
7.73

3.71
4.48

2.87
4.02

2. 67
3.78

Total

4.57
7.11

cpue

cpuest

5.30
6.07

5.45
6.08

5.56
6. 20

3.86
4.17

3.16
4,94

2.53
3.90

tons

metric

in

cpue

and

st

cpue

REGTON

GULF OF ALASKA

st
cpue

cpue

1 1 | 1 I

L WEST OF o

NORTH AMERICA \
REGION \

st
cpue

cpue

1 I | | |
1963 1964 1965 1966 1967

1968

I
© 1969

Fig. 9. Comparison of the annual change in the catch

of Pacific ocean perch per unit (1 hour) of effort

between the standardized value (cpue®) and un-

modified one (cpue), by region, in the northeast-

ern Pacific through 1969.

A MR TIE 1968 FELIEICBE N TEL
Vo ZD7oIT, 19664ELIH% DB S
4D R DRENTEERAOZEA &
Did, cpues | KB cpue ITX B
THOHIRBOREELT-STLE D, 2B
S ECbB~TED, i Lrc s om
WRERRL U SiciERA LT3, —
77, dERKPEEHR T3 1966 FEEBRNT,
BELBITIHIZEEN BRIV ERLT
W3, 1966FED K xRERI, BhHiE-
PR E QIR d, BE
RRITDTEROTHA D, JLKTEHER
ZHENTH, 1968FELBREMOMEIIRS
Bt Ucds, Z D#EfTIRT 5 X 4 B
Kkl amciRnl, BEkEko
T HIERE L LI 8 DM bIES
BRI TH -7 (Fig. 5) F/c, cpue
T &I b PRI 38 1 5 RETE R o et
MHEDZE L, 75 R ABERICE T3
ERERDOTREL ST, THHDE
&EDS, MR BB cpue® & cpue
EOBRDH D HICENELELDIHTH
B5DTHAD,

£ %

ZOWERTHOI LI FEIKE T
R EE LT 2 BROMBERIR, L
T DX 43 & FHEM TR TE DRE, (2)
BhEx e 2 EEE (RED, ()
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RV VRS O 22N - BRAMVBEAL, METHA D, LERFHERBIZ2HERDT 5 2 A4 2y ECBELT, £
NS ORI DN THE T OBEREMAI W,

MEREE DRSS SEERTPERORECDNT

EEL, MO b Uik 5T Table 2 IR L X S BBBR LT 57, 0 b Y EIKAS SRR
TR, INEMTRESKMICIEZ I ERE D, FEAFECBY 2 BEADZZ — v b o— Va3
- BB - B SR DEN DD 5 TD, MIEKOFE « ba—y A4 Y FEOEFBE - BEREOERL L
BRI Z A 7OMPMTH - T, BIICEAEBRIDIIED, /o, 3K - 288 - S0 S oMEHSER
BEACREDHOAEMLTED, KEDERBBOD, Lich o> TIREERIZN®NT L/ BB TR 4
TARERL, LhL, Bt rEEFROBENEOMICI~BBICGEWEZRBH D, Ik Tz
Kb U BOEICHT 5 T B KO ERESHEDAEN (Fig. 3D, Lichi-> T/AEMBICSH - T2k
NS SRR TR AT 3 8BNS S5, MUK SHEN, 8B Y BERBEOKREI LOEFE (Fig. 4 ®/h
y (19629) DMEHERE EM S bS5, C TRk 7fETI A Y EH3300 b v UTO i H
B U -7cds, EENUDZ &2 — > b o— VRS INd 2@ s 205, L /ABIOEMT DN TIRE
CREEMZ 2 U%END B, ¢ CTHET LATARNTIR BREARNOBEXSS BTS00 LSic Bbh
3,

SR TUBETE & LTI b 3 2,501~3,500 v OB ERE Lic, COMED 75 XA A XD cpue
Bho-EbEL, B vEOEicH LTH cpue DL 5 72(Figs.6,7), DT &R, ZOMEFD
MO T 5 2 A 4 T 3 RERNBESEDCHOVTNEZ L, LrdbZOMRIMYEOBERIZL
BHZELTWE T EERLTNS, S cifi~ickdic, COMBEMBAERDT I A H A X MEOHLITD
hERHTH 5722 & (Table 4, Fig. 5) E&4HEZ, COMBEEERME L GRANL I ERRYE LD
ThocEHPFIh 3, HEil (196110) RPTEEY EMlREICE D 2 FIREEELT 288, REELDTLS

ZEHIAEOHPRT, boEbBNBOSOMMAIZHERMLE LTS, TOEKTH Z CTEE LIEEIZY
2BbDTHAI,

EHREFECT IELELCDONT

XEICHBAIHEY, LHEALHICBTEZRRDT S AH 4 XV BER, BHEOHBICERTIEZDLD
RUMICRE > T 205, BIEHEDOZEREE cpue ORNERIDICEHENCREON TS 3D EELTE
NWTHAI, LpL, HEBD-EBFE-TNBEEIONLHERE I DHEMO cpue 13, XD/INHOMBTH
ZIEHEBOZTNID DBV ENSDTH -7, DT EIF, MEDEBEO AR LIc X 20 X808,
FEDEFEMORELIEED, 735 2H 4 2y O LT, EHBICEEREEOEAE ST D
TRBVCEERLTO S, LEALHICET BT 7 24 4 X5 OfiGE, KELIEIEE X O 4E
T, BESERICEOOVDOW BEDOTNKESEZ D, Lrd, WECABEABTRELLBEINEL L
SICHEBERET A LEDBE L, OIS TRHOKEHNS, REBAALBNOEEIEE T2 RERDME
WREHDS, T7AH AT OEEICH L TROET LSEMCHBI»TNDTHAS,

i, BEIICET 54,000 b YIRORBEMIBZEHITVE 7 v +EI—-AT 5y b EEM LI DDOH)E
{ (Appendix table), ZNODEMIBT I AAAXT LIV BRF b LTI Fle 2R 220 &
ML, EOIHEE I OBRMOBKEERIICED LTI 2H 4 X OHEITEN, FIZE, 19694EDILH A
SFFICBT S T AN AR ORBHRRICED IR, BEST 72%, BEIT 57% Thotc, 2D
KO TR DS R SAHEFENICHE LT, BEIOEMDT 5 2 H 4 X4 D cpue BIEHICEND D LI
STNBEDTHA9,

DB S MREICB TS, b VHERE S R E OB EaTENICA 5 &, RAULS RESSK

fetZDBbiedbibhdkHie, RBEMO—FICBTVE S5 v PRI -7 v b 2EM L LDOMNE -
T, HEFTMBMOWEMEIEFICRITY, BMOBEZOBDBOPRENL S DOIH 5,

*)
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FomfEicA»ons (BHEII61D, 1969), ELE (1969'9) i, AHM @ fiEkksEl Hic Comficd L
THTCRTOIRTIE L, KRERIVNEM & TR - - REEARERNE LTRE LI, DL
HEREMBELBRE LTS, ZOLS B LT, HiE (1969'0) digfLThadLHic, AEPE
(0HHicET 2 g AVEREEESTOEMICHSAE BTNE, FHEOMELZELITEITERT
ERBNTHLD, UL, TOLIBEHEEZHEBLLTIHOES &R, ZhEHEARZOTHLVILETH
5 EEMC, DITORHPTEDL I ICEEIRHIDIC DV TOHALBEEEELEZTHA D,
LHAEREICE T BT 7 AN A XRTBREDIRE, 77 RH AR CHT BRESNE, 3% UATNOMR
hELTESABEVSBEALSTHE, 77 25 AR LTHLHTELEMED cpue ZREET ZC
SILL 5T, LEOK D ERIGIRE bECHBORMOE NED, RIRMELETVNELEEXATIVOTE
BOEBI e LU, BETVET I Y b BXU I -7 5 v M EHT 2 b o— Vi SoEimo—
HCH-T, EHEMBE LcEES UL TOBRBICD 777 v s I LB» T35 L (Appendix
table), Bic k& (GT 5,000 F ¥RULE) @77 v M S 1970 ERIEFoCEMLTE TS, D
EOUWIM b+ o — L ORESH &2 OEMIEMEIC OV TRAOES IR ZINA 0,

BREEERDOEZRMY - KRAMRSCDONT

Z OWFETIZILE AL EZRRE 137°W O T 2 20MHHRICK S L, #NEFNOEIRS &ic 1EABME L
THEEL OB LTI 72, CNOOHEBRBLEVLEVHIRTSH D, 14EOHRMIZREDERN LT+ HEH
T52EILIEB,

T ZTHE Lc B EEECORE G, REEEEORKIC S & S HEPNREHIEICH 205, HBORINE
BREZG L oTIIE, HBRATED BAL 2R « BRGNS LR EELSEESSOENLAS, UL,
HBREASTHATNET2EE, 1 20KSOP TR SHEROML MO BPT 2 & & bic, it
(cpue) #DbDHBBED &> T A{BRUTBEG LTI NEFEFEEL LTRKELNALTL BT
LEiB, T, RAMEBATHEIMEAREORBEIEFIKE M -TL 3, —ffic, fEROEID EHRD
MEXDLIICEDNIETS - &AL LEV IR, BHBEELORN, REDEEDRETS
BRICOWTOER (R BORE, BEEUTHEINCEINIPUMCELTEHERRTNTH A,

PIHEC $BlETid, FEOk S BEBEICERELN DD, HEF « #RE 30 £ O XH (EHRK) &k 88
o O¥fc, 3AAFMOME LTENEEELLOBFBEINTO S (FHiE 196319, 1969), Dk
NSRS THEBIR NS TE 2013, DABEY SHREOREICD XA DD, MEOEENL IFER
NTV3EEbiL, AREFEOEMFENBTIHFRPEECEREIN TR LIS TOE S, LEAFEREIK
BOUZAEADT I AA * Ry BERBRELHMBLTLORADEL, BRELHRERICOVTOEMITIERIZE
PESATOEN, LB oT, ZOBRBETIE, 3EEE - FIIKKRFELEED 2 CEBAMCEHEE DT
WBEEZOND, Fic, MAREELE cpue OIEEDH O FDERICK - TR - T (Fig. 7) T &3,
FHD & SEHERICD E SN ERBVWA, BREXS LI EDREEARLTOE S,

LU, EEAKFEFECBT RT3 24 4 XR7EED, WOFOOZEMEE « BENKSREDLS IKCEDZD
D5 EBBEUTHIDICDNT, WBWRETZHT 2LENHA D,

P FRFEEIC DO THREE AT SR, RKFEFRICBI2HEDT 7 20 4 X5 REOENRI,
DORETHREIT LXK DU FERCE - T, BIZEELTEECEBPLDLENL ST, TBHBEZENLLISN
RO, cpue OIF LA LBV E MO LB 57, L L, B & - 7 MEIREEICR T 2 ko
TR B A, BEMICELLTV R0 ED hOMBIKOV T, CZTRRFATEEDL -7, BiEkiED
RRAERTISZE T, TN TOMBEBICE N TEZNZNMBICELB 208, BHEGELOFRELLTE, &
HEREICB Y 2EME L SAB/BNERDITH 5, BEEHEORFNLTELETLOA2CLF, BROBED S
DI DRRAEREEALE LA B CEERE—ROMBTH 5720, cpue ZEAEL LIcFHIC K > TR
FLRETH S 5o DX D EREICKH U TEAORIEIC & - TR OELEREL L TRD T HEER
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HT3RENHA D,
ZOMETRRAE =Y Fa— VDN TOARETETIE 570, B - o ERMOBR DR EENT 5 Hikic
DT HABRBREEZMAL TSR0,

3 #

19634 25 1969 FEICE BARID, LB ALFICB I IREDT S AA* X rEDFEXRTHE AL~V bu—

MITDNT, FEMOME &AL OBIRZESIRL, BERNREEE(LT 32 HEIC OV TRE L,

1D dLEAEHEICEFBEADT 7 24 4 X rfa¥id, 19634FIcC /NS BT I hTllE, £28 -
TERERESEAINS & & BICHRMOMBIBEEEIL Ui, 1968ELIHIZH b 3400 + »H 5 4,000 b v
ICEBZMEORBEOBEMBIRET 2L DI,

2) BMoR b UEEBBEOKREX, B UHEEBEOKRSE, REOMIBNEERKICGEVERSAD LN
720 ¥8 b VBUT & 5 THRMOMEE S, NERTI/NEBHBT, AEMRTRAXZERETI >ORREIC
R Utc, BELIEME, BB, 75 2H A X5 EERTSIVTROM N V¥ 2,501~3,500 + v
BB OHMD S 5 & BB TH -7,

3) ALK FHEZRE 137°W OIRICEK - TT 7 2 A BEREAKTRFER i, ThEhoigfd LicsE
R EDBRNBIBRALDOBREZITIE 5 1o TOKBRFIE, 75 2H 4 Xy OREBOFETFLHRILOE, #
YR RMARORN D, ML cpue ODEROH O HFOREY, BEDLD, FIFUT O LM,

D MWETFAHAXTO cpue EOfITIE, ¥R, FREBACEENTERNED Shic, cpue Z/h
TIMTIEL, ABIMICEBIZEELLEDB L % 2,000~3,000 P OMBTH - EBEL, BEAROM
TR VIETT 3, COBERBAMOMIBME TS5 2 H * X ricxtd 2 i & OBEFRERKINICE
bLTWBEbDLHBrENI,

5) ThodZ e, BAFHCBIZHEERDT 5 2 A Ry WED, TNEIBIMBTS 248 b ¥
2,501~3,500 b BEE DM A EEHEMT & L, £ cpue 2REEE U THOMEEORMBMAEL ML, Hil
BHRAEEMTOREICHIET 5 &0 ) FEOEZLES /I LrdEshi,

6) TOHEICE > THEENUENRSIEEENLVEERERFA LT, EHEOZNS LB LE, &
HEOBNELS JUHMMB Y EERR, BESJOENLTEZRLTEY, RERNOL LK
I HE - 7235 A id, cpue OFREMNTE FLEMOFMAE BRI EDORBHRE TV BTEBHLhEN S
s

7 ABOEMO cpue BENT &icid, 77 v FEMOBEFRD S BB REMSRIRE N, VhW BRERE
LREL S ABRROYHRELE I TV R MM eI, BICCOETORIZED 2 RENH 3, {TH
MEICBT 2RMBERD, WA DRENTE(ICONT, HiChEENE 3 RENH 2, T, BH
BBt 2EEOBARX SO EMNBE X EHHNBRI LI OV THRBREFEEDT, LHZYL
R30H D HiERETHREND 3,
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Appendix table
Principal items on vessel and gear of Japanese stern trawler operated in the
northeastern Pacific in 1969.
*) E)) *ok k) FF)
Stratum Vessel Gross Power Dimension | Length Mesh Plant
of No. tonnage of of of size equipment
vessel main otter trawl of
size engine board net cod-end
(ton) (PS) (m?) (m) (cm)
l 314 1,200 6.1 45 9 F,
2 344 850 6.0 47 9 F.
3 346 1,500 6.1 47 9 F.
4 491 1,470 6.2 43 9 F.
5 493 1,470 6.2 43 9 F.
4 6 497 1,470 6.2 43 9 F.
7 497 1, 600 6.2 43 9 E,
8 499 1,470 6.2 43 9 F.
9 499 1,470 6.2 43 9 F.
10 499 1,470 6.2 43 9 F.
11 549 1, 500 6.0 40 9 F.
12 549 1,500 6.0 40 9 F.
¥ 13 549 1,500 6.0 40 9 F.
14 564 1, 800 6.8 44 9 F,
6 15 1,471 1,700 8.1 51 9 F.
16 1,945 3,500 10.3 62 9 F.
7 17 2,406 3,150 9.5 62 9 F.B.M.
18 2,407 3,400 9.1 55 9 E.
19 2,742 3,500 9.1 55 9 F,
20 2,786 3,500 9.1 55 9 F,
8 21 2,970 3,500 10.0 64 9 F.B.M.
22 3,401 3,290 9.5 68 10.5 F.
23 3,403 4,000 11.6 . 65 9 F.B.M.
24 3,456 3,900 9.7 50 9 F.
25 3,608 3,710 9.7 50 9 F.
26 3,608 3,710 9.7 50 9 F.
27 3,608 3,900 9.7 50 9 F.
28 3,858 4,400 11.6 65 9 F.B.M
9 29 3,910 3,710 8.7 50 9 F.
30 3,914 3,710 9.7 50 9 F.
31 4,040 3,710 9.7 50 9 F.B.M.
32 4,048 3,710 9.7 50 9 F.B.M.
33 4,252 4, 500 10.7 57 9 F.B.M.
*) ; Division of the stratum is shown in Table 2 and Fig. 3.
**%) 5 Single
***) ; From the center of head rope to the cod-end.



