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The stock of the Pacific ocean perch in the North Pacific began to be utillized in 1946 by
small trawl fishery in the coastal waters in the North America. In early 1960’s deep sea
trawl fisheries by U.S.S.R. and Japan began to operate the Pacific ocean perch fishery on a
large scale. The total amount of annual catch, after increasing up to 520 thousands of me-
tric tons in 1965, decreased and is about 1/4 level of the peak in recent years (Table 1 and
Fig. 2). The status of the stock in recent years was supposed to be in bad condition. The
scientific background of the species for management of the stock, however, has not been yet
arranged enough because the history of the exploitation itself is rather new.

In this report, the author presents the result of the study on biology of the Pacific ocean
perch in the North Pacific, and also discusses some problems on the management of the stock
and a possibility of the future sustainable production by the fishery.

Regions and areas in the North Pacific are defined in this study as shown in Fig. 3.

1) The Pacific ocean perch (Fig. 1), Sebastes alutus is a species of the family Scorpaenidae
and is widely distributed on the continental slope in the North Pacific from off California
to off the Kurile Islands through off the Aleutian archipelago and Bering Sea (Table 4,
Figs. 6,7,8, and 9).

2) After investigation on length composition (Figs. 10, 11, 12), growth characters, fecundity,
variation of year-class strength, and the oceanographic conditions (Figs. 13 and 15), such
four stocks as described below are discriminated in this study (Fig.14).

(1) Gulf of Alaska stock; inhabits in the Gulf of Alaska, there is little chance to have
immigrant from the other stocks.

(2) Eastern Pacific stock; inhabits from off British Columbia to off California, is almost
independent of the other stocks.

(3) Aleutian stock;inhabits off the Aleutian archipelago, receives some amount of immi-
grant in early life stage from the Gulf of Alaska stock.

(4) Eastern Slope stock; inhabits on the continental slope from the southeastern Bering

Sea to the Kurile Islands through east coast of the Kamchatka, receives immigrants
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in early life stage from both Gulf of Alaska and Aleutian stocks. The fish in the
waters from off the Kamchatka to the Kurile Islands is very sparse.

3) The scale of Pacific ocean perch is of ctenoid and annual rings which are composed of
close grained ridges are recognized on the surface (Figs. 16 and 17). The scale can be eva-
luated as an appropliate material for not only age determination but also for growth study
of the fish since stable allometry is observed in the relationship between scale size and body
length.

4) LEE’s phenomenon is obviously recognized in the relationship between age and radii of
annuli (Fig. 19). The author supports the hypothesis that the phenomenon is due to the effect
of fishing selectivity. Namely, the author consideres that the LEE’s phenomenon appears
on the sample materials through such two different ways as; (1) the relative decrease of the
number of well-grown fish in the exploitable stock due to the long term accumulated effect
of fishing selectivity and, (2) the bias appeared in the sample of young fish, ie., the well-
grown fish is apt to be caught by means of the selectivity of the gear used for the collec-
tion of sample specimens.

5) Although the span of life is very long, the size of the fish is not so large because the
growth is relatively small as a whole. The longevity is estimated to be 25 years for every
stock as well. The difference in growth by sex is small.

The growth of fish is the biggest in the Eastern Pacific stock, two stocks in the Bering
Sea follow, and it is the smallest in the Gulf of Alaska stock (Tables 5,6,8, and Fig. 24). The
difference in the condition of prey and the water temperature in habitat are considered to
cause the difference in the magnitude of growth among stocks.

6) The fish change their growth pattern in accordance with growth. The shift of the growth
pattern of individual fish takes place suddenly at some time dusing ages 3-5.

The relationship between age and fork length is estimated for the Gulf of Alaska stock
as,
7,=28.98(1— ¢—0-3408(¢=0.1908)) $<{4.6
s =41, 13(1 — ¢—0-1043(£+3.0046)") F>4.6
where /, and /; denote fork length in ¢cm and t denotes age (Table 5 and Fig. 18). For two
stocks in the Bering Sea, the following relationships are obtained (Table 6, Figs. 20,21, and
22).
1,=27. 80(1 — g—0-3061(£+0.0529)) t<3.0
1,=45.84(1 — ¢—0-1055(¢+1.3085)) £>3.0

7) The author assumes that the fish, after spending their larval and juvenile stage up to
ages 3-5 in the surface of the sea or the mid-water near the surface and in the mid-water re-
spectively, sihft their habitat to the bottom of the sea. The shift in growth pattern is
considered to be occured in response to the transition of their habitat. After they come
down to the bottom of the sea, they inhabit mostly on the continental slope in 200-300 m
depth, and do not move greatly.

The shift in both habitat and growth pattern observed in the Pacific ocean perch is con-
sidered to be a general character of the most of Sebastes spp. in the North Pacific (Figs.41
and 42).

8) The variation of growth by individual fish is considerably large, and a large difference

in body length appears already in young period up to ages 5-7 (Fig. 26). The length compo-
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sition by age shows a nearly normal-distribution (Table 9) and a direct proportional relation-
ship is recognized between age and the standard deviation of length composition by age
(Table 10 and Fig. 27).

9) The relationship between age and body weight differs markedly by stock (Table 11
and Fig. 30). It is the largest in the Eastern Pacific stock, two stocks in the Bering Sea
follow, and it is the smallest in the Gulf of Alaska stock. The difference in body weight
seems to be originated from the same reason as the difference in body length.

10) The fish in every stock begins to mature from age 5 and all individuals finish their sex-
ual maturation at age 9. The age at mature can be defined to be 7 which is the age when
509¢ of individuals have been mature.

11) The Pacific ocean perch is a ovoviviparous fish. The copulation is supposed to take
place during October-February, the eggs which might be fertilized during December-March
finish their development in 2-3 months thereafter, then the spawning takes place during
March-June (Figs. 31,32,33,34,35, and Table 12). The larvae hatch out immediately after
the spawning and they can keep their attitude by themselves at once, however, it seems to
take considerably long period for larvae to be capable of intentional swimming.

12) There are great differences among the relationship between age and the fecundity of
individual fish of each stock (Table 13 and Fig. 38). The fecundity is the largest for the
Eastern Pacific stock (e.g. 124,000 eggs at age 15, 205,000 at 20), the two stocks in the Ber-
ing Sea follow (75,000 eggs at age 15, 122,000 at 20), and the smallest for the Gulf of A-
laska stock (33,000 eggs at age 15, 48,000 at 20).

13) The feeding activity varies remarkably by season (Table 14, 15, Figs. 39, and 40). The fish
feed actively in summer but hardly feed in winter. Crustacean mostly composed of Eu-
phausia is predominant in the prey species. Lanternfish, pollock, and smelts are also found
in the prey.

While the composition of prey in the Gull of Alaska region is rather simple because of
the overwhelming dominancy of Euphausia, the situation is much more complicated in the
Bering Sea region because fishes and crustaceans other than Euphausia occupy relatively
large portion of the prey (Figs. 39 and 40). These differences in the condition of prey by
region are considered to be the major reason of the difference in growth by stock.

14) The density index of each stock is estimated from the catch per unit effort of the stand-
ard vessel size of the standard gear. Correction was made on the apparent bias of the
catch statistics originated from the mingling of the effort data expended to the other tar-
get species (Tables 18,19,20,21,22, Figs. 45,46,47,48,49,50,51,52,53, and 54).

Annual change in the density index shows that the abundance of every stock decreased
in late 1960’s (Table 23, Figs. 55, and 56). The decreasing tendency has stopped in the
Eastern Pacific and Eastern Slope regions in recent years, but it is still continuing in the
Gulf of Alaska and Aleutian regions.

15) An iterative calculation method with a computer is adopted to estimate age composition

by means of the age-length key and the observed length composition (Table 24, Figs. 57, 58,
and 59).

16) Annual change in age composition of the catch shows that the catch has become young-
er in recent years in every region except the Eastern Pacific (Figs. 60 and 61). This phe-

nomenon indicates the facts that the older fishes decreased in the exploitble stock, and that
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the fisheay began to depend more on younger fish. The dominant year classes of 1961 and
1962 are observed in the Eastern Slope and the Aleutian agions (Fig. 61).

17) The natural mortality coefficient (M) and the catchability coefficient (¢) are estimated
from the correlationship between the total mortality coefficient (z) and the over-all fishing
intensity (f), where f is measured in thousands of hauling hours (Figs. 62 and 63). The
results obtained by region are as follows;

Gulf of Alaska region z=0.193+0.0115f

Eastern Pacific region 2=0.227+0.0362f

Eastern Slope region z=0.271+0.1095f

Aleutian region z2=0.42440.0436f
while the constant and the regression coefficient in the above equation indicate M and g re-
spectively (Figs. 64 and 65).

The difference in the relationship by region is supposed to be originated from the diffe-
rence in natural enemy, extent of habitable area and fishing ground.

18) As to maintaining the level of stock, unfavorable and cautious phases of the fishery can
be identified in connection with the combination between fishing coefficient (F) and age at
first capture (#.) on the isopleth diagrams of the yield (Y) combined with that of the num-
ber of eggs spawned (B). That is, on the diagrams of B, the zone in which the number of
eggs decreases less than 1/3 of the virginal status of the stock is considered to be the
unfavorable phase, while the zone between 1/2 and 1/3 to be the cautious phase (Figs. 66
and 67).

The actual locus of the fishery in the past shows that the fishery in every region opera-
ted in the cautious or unfavorable phases for a several years (Table 25, Figs. 68, and €9).
It is necessary in every region except the Eastern Pacific that age at first capture should
be made 1-2 years older than that of recent years in order to achieve the effective sustain-
able yield.

19) The catchable stock size of each stock is estimated from the age composition of the
catch and the rate of exploitation. The Gulf of Alaska stock has eminently large size, the
Aleutian and the Eastern Pacific stocks follow, and the Eastern Slope stock has the smal-
lest size (Fig. 70).

The stock size in every region decreased in late 1960’s and the size in recent years shows
about 1/2 of the high level in the past.

20) Actual recruitment to the exploitable stock occures in relatively old ages with wide range
(e.g. ages 6-15) (Figs. 71 and 72). The past catch of the fishery of every stock exceeded
the sustainable yield wich is expected from the average number of recruitment for several

vears (Figs. 73 and 74).

The status of every stock of the Pacific ocean perch in the North Pacific are considered
to be in bad condition judging from the information obtained in this study. Several meas-
ures should be put into action at once in order to recover the status of stocks. Namely,
the allowable catch in the Gulf of Alaska region should be reduced within the sustainable
yield expected from the recruitment in recent years; that in the other regions should be
kept within the catch level of recent years; and the age at first capture in every region ex-

cept the Eastern Pacific should be made 1-2 years older than that of the recent years. And



JLASEZEIC BT 27 7 2 A1 4 R4 DZELEYPF IR 5

then, the status of the stock should be watched carefully so as the additional measures to be

carried out if necessary.
After the status of the stocks is recovered through these measures, such effective sus-

tainable yield can be expected as 150,000 m.t. for the Gulf of Alaska stock, 33,000 m.t. for
the Eastern Pacific stock, 75,000 m.t. for the Aleutian stock, and 32,000 m. t. for the Eastern
Slope stock respectively. The total amount of the sustainable yield in the North Pacific can
be expected to be about 300,000 metric tons annually.

Japan, U.S.S.R., U.S. A., and Canada have no consistent international organization in
connection to achieve the effective management of the Pacific ocean perch stock. The author
believes that the multi-nations who are interested in utilizing the Pacific ocean perch stock
in the North Pacific should have a united organization together and accomplish the co-opera-

tion in the scientific research and effective management of the fishery.
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Fig. 1. Pacific ocean perch, Sebastes alutus collected from the North Pacific.



JLAEREIC BT 27 7 2 A1 4 XA OEELYPFIITIE 9

ICDNTORBELTEbN TS, COLS I, LKFEEDTF 20 A XTEREEZFAL T 24 AEBVL
SOERONT, WAMICHE SN A A OBHEAR - TV AER, RLUTIVWETERL, ZOZEN, &

Table 1. Catch statistics of Pacific ocean percch in thousands of metric tons

by nation and by region in the North Pacific through 1972.

Nation Region

Near North American ]

Tapen. [CF.88. R. Fishery Besrmg Ngft}.l;ast Tatal

U.S. A. | Canada . e

1946 — — 0.0 = 0.0 0.0
1947 . - 0.1 — 0.1 0.1
1948 = — 0.1 — 0.1 0.1
1949 — = 0.5 — 0.5 0.5
1950 — — 0.7 — 0.7 0.7
1951 — — 0.8 = 0.8 0.8
1952 — — 2.9 = 2119 2.9
1953 — — 2.8 — 2.8 2.8
1954 — — 5.0 = 5.0 5.0
1955 == — 2.4 — 2.4 2.4
1956 — = 3.8 == 38 3.8
1957 — — 3.7 = 3.7 3:7
1958 == — 2.7 == 2.7 2.7
1959 — — 4.0 — 4.0 4.0
1960 1.1 5.0 4.4 6.1 4.4 10.5
1961 13.0 50.0 5.8 47.0 21.8 68.8
1962 13.1 72.0 8.3 20.1 73.3 93.4
1193 24.6 157. 0 11.2 45.3 147.5 192.8
1964 56. 2 302.5 10.0 118.0 250.7 368.7
1965 86.0 420.0 14.3 127.2 393.1 520.3
1966 114.1 248.0 12.3 1T1.22 263.1 374.4
1967 106.5 157. 2 Tnd 80. 6 190.5 27l 1
1968 128.7 98.4 6.9 82.0 152, 1 234.1
1969 98.6 46.2 1.5 6.0 53,1 99.3 152. 4
1970 75.1 56.1 2.1 6.8 76.6 63.5 140.1
1971 74.3 40.3 1.3 4.5 31.5 88.9 120.4
1972 74.7 51.4 23 Ao 39.6 93.1 182..7

FORE MR HE LEFROEH T RAET 28D, REEELL TS,

1966 FELIET 7 A4 4 X OMIEEE K N A2 KD, BROREIR EL S cs FTHIZhicidic, Bk
i3 Lo s 0 sEBHNEBHEERET, W O»rOBRERMEETICETC LB -7, LhL, B
FOEEFERZ1:T2HICY > TORFEMEEE I, BELS LUMEORELENENI D, ERESICEISN
TN sTc, ZD7c, BEEONTH ZHFTZHAOHEETLMAL, ZOXIWRETIKH T, JEK
SEFRBT BT 7 AH A Ry OEEAYITFNRAETE S Fid, REAEETEFETIHELEIONS,

KHICBNTIE, bKFEEDT 7 ZH 4 R ICDNTEDHFKDOIERES-DIED, BADRMENEEL L
OTYRINE L TR FHEOBERNC & » TEEFHIEBEBRON S D0E2HLMICL, BoNMRICS D0
TEIFROEB A2 Ui, BICC DMETHONICREELRAL, BROEHIKEBEDTRICODNTER
TS -7,
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Fig. 2. Catches of Pacific ocean perch by nation and region
in the North Pacific through 1972.
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B C : British Columbia Area

WO : Washington-Oregon Area
Fig. 3. Definition of the region and the area applied in this

study for the North Pacific.
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Table 2. Number of specimens of the Pacific ocean perch by sex and month collected

from the Northestern Pacific and the Bering Sea used in this study.

Month
Year| Sex — Total
Jan. Feb. Mar. Apr. May. Jun. Jul. Aug. Sep. Oct. Nov. Dec
Northeastern Pacific
1966 | Male 81 15 - 75 85 81 134 179 73 29 34 41 827
Female 50 18 = 70 82 79 95 174 110 41 38 39 796
Total 131 33 — 145 167 160 229 353 183 70 72 80 | 1,623
1967 | Male 58 67 94 111 53 . 59 5 53 23 12 — 535
Female 77 65 70 87 61 — 61 25 61 40 8 = 555
Total 135 132 164 198 114 o 120 30 114 63 20 — | 1,090
1968 | Male = 45 74 62 35 56 65 88 24 11 — 29 489
Female . 25 44 60 29 51 52 93 19 22 = 16 411
Total = 70 118 122 64 107 117 181 43 33 — 45 900
Bering Sea
1962 | Male 7 30 — — — — — — — — — — 37
Female 15 30 — == — = = = — — — . 45
Total 22 60 = e S — = = = - — — 82
1964 | Male — — — — 54 — 10 51 20 — — — 135
Female — — — — 26 — 10 29 20 — — —= 85
Total — — — —~ 80 — 20 80 40 — = — 220
1965 | Male — = = 13 105 16 22 115 130 — 13 20 434
Female — — — 5 100 14 10 154 150 — 5 7 445
Total — = — 18 205 30 32 269 280 — 18 27 879
1966 | Male 35 52 35 29 = = 22 = = = = — 173
Female 17 42 33 8 == = 27 = — — = — 127
Total 52 9 68 37 = = 49 — = = == — | 300
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Table 3. Number of specimens of the Pacific ocean perch by category of analysis
used in this study.

Q‘\\\(;fi\'fegoﬂ’ of analysis Growth Reproduction Feeding habit
Year Sex Male‘Female Total Male|Female| Total Ma]e‘Female Total

Northeastern Pacific

1966 ‘827 796 | 1,623 | — | — = | =] = | e
1967 336 | 329 | 665| 50| 539 | 1,068 | 386 409 | 795
1968 ‘ - — | = | == — | 489 411 | 900
Toal ILI%‘lJQS 2,88 | 529| 539 | 1,068 | 875 820 1,695
Bering Sea
1962 —~ | == = | =| 21| ]| e
1964 —| — | — | 7™ 69| 12| 135 85 | 220
1965 a4 438 | 52| 151 151 | 302 | 259 252 | 511
1966 —| — | — | w3 127 | 30| —| — | —
Total \ud ms\ gs2 | 307| 347 | u4l@ﬂ 382 | 813

Z DUED YFEORIEYREMR E Lz, 2OKBICHBILAT R TCOiEOKREMKASEL, ZOKIK
ICH T B AADEED BMBEYAEMNR & Ui, dLHRCFED dES B ED AR EMNIE, KIRENTE S kR
AEE L, EAER MR L O RO, BERICHIEL 2 EAKEMRIS OSSR, KHITHFIE
g oK O EREARM L THEE L,

1963 43 5 1972 RIS DN TR S 1L 7c A AR D ZE D ILA - FED MRS O A R R 2 M &-T i<, JbH
KIPED KB BN e A R AR 2 B 25— 1L I 72

3 EMmFEHAEES

T T AN A Ry DEREEYIFIRIC E 5 TEER, AR, %5, S0 L 04N ERET 2700,
BEARSARE L CTEWFNBIEEZT - 0o MOCERBEORERBRI, FRHOMEE Table 2 12, 1772

170°w 160°W 150% 140°W 130°W
__I Y 1 1 T I T
60 |f— / VA~ — 60
M [ b=
B >.~"2000 M ) .
0 “
- ‘\ -
S \LD
- . . Q)
. ®
55 a7/ IS 55
N o '.v N
| ° == '
i I I ] ] L | I
170°w 160°W 150%W 140°w 130w

Fig. 4. Sampling location of the Pacific ocean perch used in this study
in the Northeastern Pacific during 1966-1968.
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160°
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LT TR 90
BEE

s | L | 1 | L |

160° 170°E 180° 170% 160°

Fig. 5. Sampling location of the Pacific ocean perch used in this study
in the Bering Sea during 1962-1966.

- TR E BIOBEAR S E Table 3 ICRU7c. £/, EASBAERE Lokis Fig. 4 & Fig, 51TR L7
FEA B DIREE AWM & PG ER MO TTS - 1. ARSI, HEYOhD SEEORECFEL TN LD
ICHEE L Tl L7z,

B U BEARBOREDZ, EHICHETHE LT RICHR - THRE L20s, —MOEA &34 Tlle
Uico W, MIEEMICEUT, KE, RoHAHE, (KE, FEIRERS JUEEROREDCEHER, BAA
MEES LUHEAYORE, REDTHHDD bXAERIOZRINL T/, $HESEL LT, AkD
HIfE eSO R SEAK 10 T DHE Lo, MELLBOS B o HAeBPIHES A% &, FERBEE
BLTHLA— PRt Lz ERIZEILE =— ABICBINE L, RREOMEGEFERML 2, £5%
EB IUBOREICRCDEE =— WD MESE R 12,

4 BEHIEN

COMEDBLTHOIEESR T, FTLOBENC L 5o, LHOBOHEERICOVTIE, s 0BER 4+
A THEE LT, HHiC r5Xﬁxxvﬁﬁ@kﬁ@ﬁ%%éﬁm?ty@@m¥fomf@%% BFEA
&Qi§ntwmmk , HIESDOREHRMEEEICESEINERSEH -1, VEDORED, %ﬂﬁLﬁ
T ARG SN 5 72,

41 BE DB %

1) JeFEEABRE (BRAEvSEEB LTS b o—fdE
(a) 1960 4F ~ 1962 4
i (1972 Ik &k,
(b) 1963 4F ~ 1972 4F-

JKEEFY e/ EE DHFUR DS, MAZEHE ORM U RS HIC b & SO T4 it Lo b i
HRFHDEKES, COFFORNXDZ, HELOHEE 30 9 RE 1 FEORRTH 2, BER, BE
GRED B, MEESSE GEMORES) i HBLTH 3, COWNRBEFICE ST, BETF GIF
D1 A»SHAFEDI0 LT Itk - TEHSN TV S, COMETRIEEFOE E THO,
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@) 6 o i
e N L mmpphs
Sro 155, AN N— ) ¥ /LIRS B IR, SRTLBD, ~— ) ¥ /A
THIRIC &0 THEF L 7
42 VEO R E

(@) 1960 4F ~ 1963 4F
A1) PALAKETSOV (1963) iC X 2aC#ifH,
o) LYUBIMOVA (1965) IC X % iR#ifE.
sN)  CHITWOOD (1969) 1T & 2 v/ # D EEITE) O FERIC DN TO 508 LT OMET &5 5 OHEER .
(b) 1964 4F ~ 1966 4F
4) CHITWOOD (1969) IC K 23#fE & I LB & RO L HEIC & - THEE L 72 i,
o) FAO [tk 3 Yearbook of Fishery Statistics, Catches and Landings D% D &HE4,
N) ICNAF Iz & 2 Statistical Bulletin, 14 %%, 1964 %4y,
FAO ic &k 2 vEO2MHEETED o MPHATTES 22510 T, KFESOMEEEAET S 2 0 I
e,
=) Conseil International Pour L’Exploration de la Mer i€ X% Bulletin Statistique des
Peches Maritimes, 51 %, 1964 4E47,
ICES KR\ T FiE &M UBEETTIE S it e,
(©) 1967 4 ~ 1972 £F
PRUTER, A.T.(Assistant Director, U.S. National Marine Fisheries Service, Northwest
Fisheries Center) O 1974 4F 6 A 20 HAY, KEETEHE/KE AR AEEEERES TO XEIC K
STHIS ENHEEM. COHEEMER, AREE VEOREESFOE, vilEs o 5REICERS N
“EHT s 20T, LARKINS, H. A. (U. S. NMFS, Seattle, Washington) SBHE LD TH
%o HEEMIZAESAKBUICK S S NIEFHET, 77 282 257 UND Sebastes BOmEALET,

4.3 THAYDEREELIUHFYDEE

(a) 1946 4F ~ 1957 4F
ALVERSON « WESTRHEIM (1961) T & 2 Z0#k{H .
(h) 1958 £E ~ 1965 4EH L UF 1972 4£

Pacific Marine Fisheries Commission | & 4 Groundfish Section Data Series Di%%4%,
(€) 1966 £ ~ 1971 4F

International North Pacific Fisheries Commission |C X % Statistical Yearbook D%
5o

II moxR#HLLH
1 SEFZLOME
T Z AN AR ODIFEF EOABEEE (1965) ICHE > TR LRDBEYO TH %,
7% # 4 3F Scorpaenidae
A VR Sebastinae

AN )UE Sebastes
T 7 AN AR Sebastes alutus (GILBERT) 1890
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T 7 AN A A3, 1890 4EIC GILBERT T & - THID T Sebastichthys alutus+ L CRHRE NI, D%
CRAMER T X - T 1895 4T Sebastodes alutus & Xitz,

TIANARTDIE CKEFED A N VE) D0 TIREVHF OIS - 72, GILL 1T X5 T 1861 4E
ICHID TRIBE N Sebastodes (3, KEFEE A 27 OB HEBEL & B HEB DS KIGHERE » % 7 fi & Bis
5L LT, KAEFED Sebastes ipo HEESNI-bDTH 72, £L T Sebastodes [T ZDHREVRE, FEL
TILKKEOREZ L VHOR¥EELIC L > T Eh, BRBICHO SN THR, MER 1943 £ic ARERE
FED A 2 BT DD THEEB S B HEB ARSI Lz T, Sebastes 70 Sebastodes %5384 2 LIl
BN D - TIEL K 20 & Tk U7z (BB, 1955), SEARIC 3L ARRBEIC & MIEDOBICRET 2 RE SRS
I % (TSUYUKI et al., 1968), BlICE > T BE% Sebastes &4 5T LiC 121F $i—Sh7c (CHEN,
1971) &EZ %, VEOMEEDEERSOHHLATREBOD, 4BBLEMNEORENELE>THLC
R &N B,

BARSUKOV (1964) %, 77 A/ A XX IC2O0HMENH Y,

Sebastodes alutus alutus GILBERT, 1890

Sebastodes alutus paucispinosus MATSUBARA, 1943
ELTW B, $BE1T, ¥AE (1955) 230 #f L7- B ARTIEIED A b * £ X4 S. paucispinosus >3 /) =L & LT
41y, BARSUKOV ASHifd 4408 U iili:, T BEREKELDXETH -1, THHLE, S.alutus alutus
13 S.alutus paucispinosus \THANT FTHBESTEOSEFEZICH A NER LT A2 &, kU, HIEERDS
HBHEL, BEBNORTNC ENZORNTS 5, LrLIhSDEEEDERICONT, HBIEHIEIL
FAFCITE DN TS, F 72 BARSUKOV (1964) 12, 2 DD HFHRAHHEHARIC LT EE LT 328,
N, HREED ETH ZOMOBIMBADCEHLNTORD,, KRB Th, HlE $H1IHTERT 2L
Hi, TS 2 BEOEFETEAZEMNT 2 X5 RARRELNEL - 1,

2 B OEE

T I RANA R DR A NNVE—RBOLD1 S X T LT NI b D TR (Fig. 1), F& LT PHILLIPS
(1957) DFEBICHE > TZOHHATL T FLOAD TH %,
OB ARRARKL, B\ OH, OERED,
R ERRAT, REREICEBOIREERET 2, BERSSORIE N & RWBICZEEOMRBMNS 5,
K& U CTHREBEREN O MO S BHMD 5,
FHIES O - bIMICSHL SR TH 2,
FATHES OB ¢ Bk, IRATEE, IRk, RS EWE b X OWITEBIIEFEEL L TO 200 E (50, IRE
BEEEBIZ EEEE RBRLTOAC EMD 5, Hk B L0 THHIIKRIR L T %, BITEM (3K <Gl
o
BB © 5 ARDRTHEZEI LR < T, 2 RO Hibl b s < M < i, LIk S Hiidoh
NWIBADTBNIBALIEEF I ThH S, FEFMICIZ 2 AD/NIB=MILO#E 723N B 722D
EHBELEL T 5,
Tk S OERL | BE ICHIAICH > TEBL, EBEN-TH S,
FHEEBREOAME | REP R T A BEAO KN NICE TiET %,
EHEBIUTHOERRE : @icksbh T 3,
Mg DB © D EICET 2h2Nni D bR, LELEIMNCE TE L &05% 5,
REESE O TR BHEEIEIWOMEL SVDKRETH 805, BCROTHIRERNKEIDOT LbH 5, 5L
BRI ST ESMICE TIRIER T, B3 PEHRONME L IREEROKM 1/6 FER, .
REEBIFOTAR : mATHICBAL T 5,
REERIEOTR L BEAEEETH 20, DIFDBIKBEFMER LT 5,
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S D, XII-14 (15, 40T 16)

FEEBRSE AL M-8 (9)

#1 S DS C 33~38

AL 41~51

IS T 5 DBEFIEL  49~55

FROBELOWHEDS b, T AN A R ICEATRYIEME, FTEEABOMG~ORINTHZ,
DEEME LN, TIANARTOOAE—RT 2L, NHOERITED LR 12T EPD0TNEEII
RZ % (Fig. Do ROT, FROEME BEREHORM, KRICHKRLUTKEGH, RERNGO RO~
DEBA, BEWT 7 AH 427 OHD LS MR TH 5, FTHEEAE, K, H BIURERND 4 D0k
BrERTIE, BN TET 7 AA A RFEIZIZHNT B ENTE S, COLDOEHENT I AH A
2y EXTO BFER, S. variegatus & S. zacentrus ThH B, MHTOFREH 2T 75 AH 4 247
DENEEST, BIWICHRTELLREODS, REFE 2EiEZRNE, S. variegatus & S. zacentrus
BT 7244 R DOEFBICHEETE 2, LD 5 DORBHMIC I, 77 204 X7 OFHNERL T L3S
Vo

3 E & B

L ASEEERED Sebastes ICBY 2HMIAIERICEL L, o0 §XTEEALTOMEE « I O R
HIEETH B, dLATRED HSEHEICEB 1 2 Sebastes DFEICONT, ¥ T RIENZERE 75572012
PHILLIPS (1957) T -7z, PHILLIPS RZDEEDHT, §7CIC 49 Mo E HidL T3, 20
B FHEOZRP Y/ =4 & LTHEOBERL ENVAFAICTE DN, BIETIR, dLAEREHEEA &L
T T T 65 OBEMZIZRERIN T S (CHEN 1971) 35, CoKEick T 2O ZEENTIZ
B, dERVED T YT MITIE 30 D Sebastes spp. HMEHS T B (BAE, 1955) 235, £hSicDn
THIKRFEHEFEDO DD v/ =L LT 2EkmbdH > T, MOBITIZLE L TIINEL, BARSUKOV (1964)
12, KEFE1IMTHRNIZEDIC A b A A 47 S, paucispinosus T 5 AN A ZRTD Y ) = b EF 513,
PABE (1955) MRk LcA v 5473w S. kawaradai &= <=7 39 S. melanostictus % S. aleutianus
Dy =LELTHS, LLIZOHICS, EREASRIFIFESRL TR,

INSOFMDITT 7 AA 4 X413, BARSUKOV ORIE L7 HEOMBE AN E4NIiE, AEE 2 5Tk~
TeTERENRE AR R LT B7c, ) 80 ERICH I » THEML LD NIBAFRA LTk,

TIAAARXTR AN 7 2 0=TH0 s TRAGHICE 2RO KBICAER L TY 503, 65 HD Sebastes
BOBEDH> BT 72N A X7 EALEIICENAEBREZAT 2801, DI MIC 2/ (S. aleutianus, S.
melanostomus) WX (CHEN, 1971), F72, 77 ANBEEEL SR T, DHEBT I 2H £ %
FOZNEEBRDESEREDS, IO 2FEOED, LT HIC 10 gk (S. polyspinis, S. brevispinis, S.
ciliatus, S. mystinus, S. melanops, S. prorviger, S. crameri, S. babcocki, S. helvomaculatus, S.
elongatus, S. maliger) L15» (CHEN, 1971), 2% 1, ZHOSEFNIEREDS bk, k
DIEDISEE OB (db#k 55 BERIED ICERL, 77284 247 SEEIICIER L THEN, 75 274 2
R4 8 Sebastes BT HGIEVERIBAGFT 20513, 77 AH 4 X7 EFEONT A ERE
EETAIH—DETHEI L EHAT S,

TEREDEKOLD ETT 7 28 4 X7ICEWETZ, S. variegatus, S. zacentrus, S. reedi, S. crameri, S
emphaeus, S. proriger 135 TH 5, CNOLDHEMNS TI7AHAXTEHBINT B &3, AEHE2EHTH~
ek, AYFEFMICR I ERETERL., L VBEEECE > TREFICRINT 22 80T LI H
SHENIE . AR THO CEERGTERICE, TR S0BERETIRE - TRALTH3EEbN S,

4 S EEBKE

T T AN AR OBFOKFEMILERD BIEFICKEN, AN T 4 V=THBET S5 ZAAE, ~—) v /i
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ET ) a— vy YHIRBREREEARTTRABMAICE TE X85, 270 HEERIC D TIIIARED BRIEALE O ik
D% - T (CHEN, 1971), TXx )V AGREA YV 7 2 v=TNF « K4 7 GRE 32°50'N) TH3Z MR
aébbfwéoﬁﬁ@@@ﬁcomg1%%@Eﬁﬁ@wtwuoébbfwmwo%ﬁifu VIEDR
FEHROTRICS ESNT, HHOELNDESND RIS FAL [X=Y v 7] 723 THERFEHE] FTEL
T 7z (PHILLIPS, 1957, CHEN, 1971), A b * x X4 (S. paucispinosus MATSUBARA) %2 75 A7
ARTDY /) =HEF3E BARSUKOV (1964) DFHAEENIT, AHEOEERIZAADOTILH (KilE) o
ABETEND, LL, AEFLIHTHEN LD c®mLﬂ¢5%@;vmﬁﬁiwitmmgaﬁ@k
IR, ALF v v HEEEEOWNAD ST EIBELOMIFICENT, 428 TRV, TR
H A R AL TO 3 Ok LS AR ELET, 1969,19700, L7ichi-T, Al &sdbFBIIEN
FBELCALTF vy HEEREEEHEOA R—Y 7iEETIE, TI7AAAXTOBBLELTHMLTN ST &
BERTH %,

At LB KEE R (1970) 1T &
—VRBIBREDEE, TIANARTED
BERM SN RSO AL, 43°-47'N,
DRNICIZT 5 2 A * X QI DO TOH R 4L
TENEEZ B,

STEDPEILRIC DN TIE, AR SAHEE TS 220 DIEHER - T3y,
BRIEFE D S, HLTF vy DEEEBIEDA x— Y 7l &S00, SHORALEEbLN B,

SEEDIRIE, <—Y v 7iEOHTHF ) VIFREEELON D, HIBMICA S &, BEEZRRES S 7)) ~
IR IZE s LT EEE, NADMREIC X 2EEDRENTVEL S, COMUIIRZEYUL D EEbN
%

T I RAART OHMOEMNIEE D CEEKE bF HBRPIKED ., HADH¥ENT 7 AABITE
T 1965 FFICHEMEL 7T 7 A h A XD, BEERfa#ER%E Table 4 & Fig. 6 IC/RLTz. Bxd O S
BKZE S0m T, b EEOHLEIRKZE 550 m TdH -7z (Table 4), D 679 137k%E 200 m 75 300 m
CHhFTO REBETHFONTED, BEGSHEN TIANA XY D F13EBBRTHCEE2RLTNS
(Fig. 6)o LML, ZOEFOHE A — b iCbico THHMEOMBEIED SN, T35 A0 4 X7 DOHERK
EWNMENSDTHEHEERLT 5,

Fud, EEDs 1969 FICE TR EOEEHAICBNTERLL t o
SRHEL T 3, AFAAQOEMOTRICLEE, TIRAAARY
147°-36"E TH o7, ILMBEMAZTHE FT5&, BHMlofm¥ES
RN H S, BEE TR ELORESAESMOREERER

FEEo B ADI ik ED

0—F Table 4. Vertical distribution of the
catch of Pacific ocean perch for
100 = Japanese fishery in the Gulf of
Alaska in 1955.D
= 200 - -
- Depth 2 Catch in Composiion
= 300 = in m metric tons in 9§
S o 0~100 3,050 7.72
Q .: 101~200 4,920 12. 45
500 — B 201~300 26,541 | 67.16
301~400 3,525 8.92
600 ~ o
i ] i . ' | - , | 401~500 1,163 \ 2.94
(¢ 20 40 60 80 501~600 320 | 0.81
FREQUENCY IN % Total 39,519 | 100. 00
Fig. 6. Vertical distribution of the catch of :

Pacific ocean perch for Japanese fishery
in the Gulf of Alaska in 1965.

and unknown depth.

1) Excluding data from unknown area

9) Shallowest position is 80 m, deepest

550 m.
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1968 4FiCH 1 2 A AR DALPEIEMAED NG %, Fig. 7 JLH AN & Fig. 8 (x—Y v 7)) i<
ARUTe WTNOWEBFICENTH MBRELSHEICZ T HFOoNTED, i KELRIEELS T KX
(FBBE304r, REL1E) B0 EZHD LH5ITRLTY 3,

I, TIANA R BIEAMAETHO NS, BEEO LS ICELICHEEICIKE LIEER L TRV
Vo BEHERARIC X 2MLEIES ST 5 &, BRHBED OB — P MR ELTAHEELTED, REILEE

170°% 160°W 150°W 140° 130° 120%
1 4 i I 1 I
60° |— CONTOUR LINE - 60°
N 200 M N
I~ --=—2,000 ¥ T
4
-4 550
N
RANKING OF CATCH _
(METRIC TONS) “1%ie
= ® : 1,001 - ~
. 501 - 1,000
ol e : 201 - 500 - 50°
50 e : 101 - 200 =
N o : 1- 100
- 4
. l ] ] ! l 1 ||
170 160°W 150°W 140°W 130% 120%

Fig. 7. Distribution of the catch of Pacific ocean perch for the Japanese North
Pacific Groundfish Fishery in 1968, showing the relation between catch and
the topography of continental slope in the Northeastern Pacific.
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55°
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| (METRIC TONS) o
f
® : 1,001 - \
® : 501 - 1,000
r . 201 - 500
. 101 - 200
. 1- 100
1 1
161°E 170°E 180° 170°W

Fig. 8. Distribution of the catch of Pacific ocean perch for the Japanese North
Pacific Groundfish Fishery in 1968, showing the relation between catch and
the topography of continental slope in the Bering Sea.
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T 50m BEFTHFLELTNECLEbHLLDTHS. KVffEE Sebastes TIE, KPUPEE Sebastes IC
B 5551 pelagic #A4ETERE (TEMPLEMAN, 1959) 2SfEfEL TV 3T &5 HHAL TN, L
LEED LD IT, KEFET HIBEDORED MBEN EIKIT, HIED S EH~OEFREEMNLN C &b OO
BN THELEDNS,

PIEABALT, KFEFECBT 2T 5 240 4 X5 O58TR %, #xic Fig. 9 1R L7,

140°  150° 160° 170°E 180°  170°w% 160°  150°  140°  130°  120°
]7 i ; T
60° _{60°
N N
T ST
50° ALEUTIAN CHAIN 50°
b, ¢
400 ? 20°
I | L | L | 1 | ! | ! | ! | ! t L | 1

o (]

o o
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Fig. 9. Distribution of Pacific ocean perch, Sebastes alutus, in the North Pacific.

SRBIC B T Z2EMLIRISDICONTIE, KGXOBVEICE N THART 205, LB ELZ I oM
{ThHB, TIANAXTDEREBNREORENDRT 7 AAET, ROTT ) a—vy YABRE, 7Y 7
£y Va3 YETHhLA LI VHICHTFTORE, DIHICKE L, ~N=Y v/ iGHEEOBEL SRS -
EHNZD, R=) Y FUEDF T Y VIRBSH LT vy AEEERTTEINBICE 2 E/KRIZ, 57 I3MHER
INTVDE00, EEERIEFICLRL, RIS, SHOHEORAICENHY) 7 + v=THHETHEEE
BIEF TN,
CCTANTEIRFRRERE OB &id, Bl L7eais o O AEBKEIR, 4~5F P EICRE UgE
THEET LI S 2B ODNTRERINLETH 2, ObIC, FME H5H MHEFEL] KB THEHET
BE51C, TI3RAAXT B A~STURIOMESR « REHIDEENIZEA DD > TR, ftf - Kk
Wici2 EEOS L0 SIEOEER, HICHEMICEOEBICER LT 3200 EEL N5, SRBENET
NEEELHETH 5,

I BEoEEFHLEMY

1 Z#E#EZOEEDRR

T 5 AN A RTIIEEKEDEL, KOFEHAMITEO 2y, —EMEICED EF SnicRDERRITARE
(K0, 07z EE RS &SRB OMUNICEEMICA T FRARWCGHET 5 C L BIEFICNETH 5.
i, TIANA XY DRFEHOBITZREEICL TN B D E>OR#IT, FUEH 4B TR X
3T, T35 ANAZRTDEREHHEBRICHBEL TERLTO I ETH S, BEMEPLEED ECICEHHO
PHEAZZELERLD, 20X BEAL S, ERESMBEET ST 7 240 2 R r ORKEHOMEE, HiE
MR 2RI LG O TH I,

AEIC BT, MY DK EMR O KIRIC & 2 B8 D 0u DO LIRS R O KEBIC X 2 R 4%
L, A€ CHEERBSMEIEELE OBEBREBEL T, JLAFEEICE 0 2368 & 20 MEDBKREE
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Tt
1.1 BEMEEEROKEICKEZEED

JEREFEIC BT ZHAD v —fadED, 1963 4E4p 5 1970 4EDORD AR O iy KB (O & 1)
% Fig. 10 XU Fig. 11 iT/R L7z, 1971 4EB KO 1972 dEO RN, BEBEda 1970 FEick 1T 5 & [/ UFF
WAL, —BoBEICE T 3RERKIDBNIY, AETORFLSH N,

N— ) SEEEAE, TV a—vr Y, BLOT I ZAED 3 #ERIC DT, 1963 4FEs 5 1966 4EDRID
TEYREMR AT 2 &, FHRFHET Y 2 — ¥ v YOMFERTIRIZEUDL L - 70BIRERL T 2D

1963 1964 1965 1966
15 —
10— EASTERN SLOPE
REGION
5 —
i 1 g | ' | g
»
10 — ALEUTIAN
Z o5 NOT OPERATED ~ REGION
5 T v 1 v T T [ v ] ' | ' i 0 | 0
o
& 10— GULF OF ALASKA
é REGION
5 —
TR P N TR TR R T 0 T
10 — BASTERN PACIFIC
REGION NOT MEASURED
8~ NOT OPERATED NOT OPERATED NOT OPERATED FOR SCARCE CATCH
I I I T (G 1 v T i T — [ T
20 30 40 20 30 40 20 30 10 20 30 40

FORK  LENGTH IN oM

Fig. 10. Length composition of the catch of Pacific ocean perch, sexes combined, by
region in the North Pacific caught by the Japanese North Pacific Groundfish
Fishery from 1963 to 1966.

1967 1968 1969 1970
15 —
10 — EASTERN SLOPE
REGION
5 —

* ALEUTIAN
REGION
=
z
- ' ' | 1 0 1 [ R
o
E 10— GULF OF ALASKA
g REGION
E 5=
TR h | T R
10 = EASTERN PACIFIC
5 - REGION .
L. i L [ ' 1= |
20 30 40 20 30 10 20 30 10

FORK LENGTH IN
Fig. 11. Length composition of the catch of Pacific ocean perch, sexes combined, by
region in the North Pacific caught by the Japanese North Pacific Groundfish
Fishery from 1967 to 1970.
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MNUT, 77 AABEBRICBD 3 HEYORER X D/INMT, 208NN D A (Fig. 10), 77 2 HiE
MBI B 1 BIREMOEREIVNE D &0 D C OHEBIZ 1967 4EICIE T3 75D 1968 4Eh 5%k LT 3 (Fig.
11), 1968 fELIREL, LERO 3HHBIC K 1 2HEMERS TN T NICEMSE AR LSS S, BEEREics
BEANIEEIIIZEAERD SN (Fig. 11), 1967 FEh SBbLNED 1T 5 2 ABICB T 3ENDKE
D DORELOER L, MMOBEKBOE(IT > THELUTH 3, ILEAEFICB T 2AARD b o— ik
13, 1963 FICHREZHBLTH S 1966 FEFZTOMIZEAET 5 A HBOVEHEDAIRTEREL, 1967 FE0 ST
7 A A B OEBKE S Z OF KBS & 2 0fBAik L (TE, 1970c, 19711, 1972a, 1973), 7 5 *%
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Fig. 12. Length composition of the catch of Pacific ocean perch, sexes combined,
by the area in the Gulf of Alaska region caught by the Japanese North
Pacific Groundfish Fishery from 1967 to 1970. The definition of the area is
shown in Fig. 3.
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Fig. 13. Schematic diagram of surface circulation in the North Pacific,
from DODIMEAD. FAVORITE. HIRANO (1963).
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Table 5. Comparison of the calculated fork lengths in centimeter reported
by several scientists respectively for the Pacific ocean perch, sexes
combined, collected from the Gulf of Alaska region.

| Fastest growth
A CHIKUNI i LYUBIMOVAD | WESTRHEIM2)
B (1971a) CHIKUNI's data (1964) (1973)
(This study)
Il 6.98 6.98 3.1 6.6
2 13.34 13.34 10.1
3 17.85 17.85 15.5 13.5
4 21.07 21.45 19.6
5 23.28 24.29 22.8 19.0
6 25.05 26.52 25.5
7 26. 64 28.47 27.6 23.4
8 28.08 30.17 29.5
9 29.37 31.60 31.4 26.9
10 30.53 32.96 32.7
i1 31.58 34.09 34.2 30.0
12 32.53 35.09 35.5
13 33.38 35.95 36.7 32.0
14 34.15 36.71 37.8
15 34.84 37.37 38.8 33.8
16 35.46 37.95
17 36.03 38.45 35.2
18 36.53 38.89
19 36. 98 39.28 36.3
20 37.40 39. 62
21 37. 77 39.91
22 38.10 40.17
23 38.40 40. 39
24 38. 67 40.59
25 38.91 40.76

1) Calculated by CHIKUNI (1971b) through the BERTALANFFY’s formula
derived from the original data reported by LYUBIMOVA (1964).
2) WESTRHEIM (1973) reported the lengths for selected age-groups only,
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BRI, BRI By ot LEE BRICUSERE S TEIOTHEELIL D TH -7z (Fig. 19,
Fig. 19 25 b LD 1T, 6 YV LoESEIc B 2 HEEMIE, Il « llE s h - ERH O HES
WHIC B 1 2B ROEMUE AR 3 HETHEE S hich o, FHEERE & MO ESHSEEERENSSHT 5D
BURTH B, 2%, Lo LEE BIROMHIER, BEAOTVENAERICHT IZMIETRE . 2O &5,
1967 SFIC B 2 7 7 A ABAIEROKIRICIE, SHEDD bTHAED XKD, T TIc pEhED LT
FDTREODEBDLNE ARXDOENEE 1 HICBNTRET 2L51C, T 7 RABERTIT 1967 F£F T
12100 3 b v DL iR, HUEE VS EIARIOMIC S &N TN B, Lichi-» T, fEERicd &3¢ LEE
BEPEMICHBR L E B AR 2RI RS ICH 50

Rl &N @oEim¥E (Fig. 19 »oFmRERL, FRfiic 20RREE RO LU TREL, &
bHEEDO LWEEDIBEE LTHES |REBGAERS 2L, Table 5 XU Fig. 18 iz “ Fastest growth”
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Fig. 18. Comparison of the age-length relationships obtained by
several scientists for the Pacific ocean perch, sexes com-
bined, collected from the Gulf of Alaska region.

ELTRLIED KL B0 NI EEKOES—RERRIT, MEOBRRATRUAHELCORVAED X
WIS EDHIch B EEZTHEREDERbN B,

LYUBIMOVA (1964) 03745813, 6 4P EOESE T, FLEOESGAED LW HERDOEAIC & GELLL
T3, LYUBIMOVA QW& L 7ESHIAE A MO T WALFORD DiEERZMC &, 2 KOEHA X {H
A9 5 (FE, 1971a), 2 KOHEMOREDFHFEEEZ 23.8cm T, F4—EKEBERAD »oROESIZ
54 ¥THhb, ZOFEZ, LYUBIMOVA DRV EARAED 5.4 FEBEICLT, #H4HE Ao TERESE
BICLTWEEEHEDL TN %, COHRGHEADRIHMRELE XA T S, LYUBIMOVA [ 2D KD HEE
BRoZ(03d 2 b AN THIS, LYUBIMOVA FZDEKOhT, 3T oFEREN 2F0EN L
DRED Womm) CEICERL, TFRAA AR E3FTTEAEEFRBCKEITTEE LT 3, FEERIZ, H4
REOBHIEEMLELTTIEHEL, EEoLdic, EREXZDLDDE(E LTHDSNEBRD LM, A&
eI EERL ER A > TV B EEZ B,

WESTRHEIM (1973) O#E L7ES L KEDHERKRIZ, FHIB LU LYUBIMOVA (1964) O fcfsife kK
& {42755 (Table 5, Fig. 18). &KL, AMNICEEDOMIRERLID b/, BESMIcET 23 HEE
BEIGEE GERMPEERE) X0 /&L, XK LTH . BFSickd 28R, £EE8ELTO
EODEEBRESTRDICFICER LTV S (FHE, 1971 ), KEBSBAIT/NI VI OO TRHEDTT
CEmpREHERL, WESTRHEIM O f 7o AL, 1963~1969 EDRIC, &&= LYUBIMOVA (1964)
OV EAREBIER UKRTRESN . LIcd- TEARORERUVBAXBRELDDRRICE S &1

) LYUBIMOVA O UIERREEZAOTEENRD 12, RS, F£4& KEOBRIE I
AR

LT

&
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° ESTIMATES OF RADIUS OF SCALE AT EACH AGE
MEASURED RADII OF ANNULI AT EACH AGE
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Fig. 19 LEE’s phenomenon recognized in the radii of annuli on scale for the Pacific
ocean perch, sexes combined, collected from the Gulf of Alaska in 1967.

The radii of scales for ages 2-8 are estimated by the regression line between
age and radii of annuli for each age which are shown with solid line in the
figure. The mean of radii of annuli for ages 1 and 9-14 are applied to the ra-
dius of scale at each age which are shown with dotted line in the figure.

EZoNIE0, AHOPE 1IH MHESEE | TNk, BEAOHRBIERICKE > TRILD, EEZORBRTIZ
COWHBICE T BT 7 2AA A 2 DEAORIC3MEOREH 2, $15b b, HADHIHROMH AR D
£OT, BEROHENDI MLV ETH B, 2D EN, COMWRICEFZ2TI2A4X7rD, BRICES
ELEEOREBEICRY Z#FAATHEEEZ LN S,

2.2.2 N=UoyEsE

N— ) Y SIBOFEPHEERE T ) 2 — vy YEBBICE T, 1965 EICHE SN 852 BOEAMZ AL
TESLAEOBEBREBRI U, EABDLSBRELCBICK > TEAMOESEZREL, ESMOFHKESE
Kdtco BARARELLAZA4ADLS 11 Alchico T 388, ERMD AN, & T EENIE
S—REBEREELICEAEHNE LT, 2OER E—HEL T - 72,

HEREEORE, BoNIEiOESIAERBEAZRET 2L, WINOESICBNTHHE L MO IcHE
R D RAD SN 5T ESHTHREXER, 10X L ESOFK O il b ET RS0 (Fig.
200 LI2LZDEROTHLTH B0, I TORFREEMICHAATTE 7.

N— ) Y SEOHFBREERE T ) 2 — v e VIBROERARGT L7080, TN NHAADESBAEM
B & ESBITESRES WL 7. MiBROMT, ESMKEMKICIE HEEERN B SNT, EHHTLY
REXERESET HRAHBRICE T30 P2 KEV LS I REZFOhEH, TOERTLHOTDLTHS
(Fig. 20)o L7cti->T, E4LRXEORBRICIMEEETREMEESDOLHEL, DTOKBET i
WMAE—FELTHDE -7 LirL, 205 2/ EOEIc D20 TR Sicilb~ofkic X 3HEDMEE i,
ABRIESTEEOERIC K > THICHAT 208 D3DH 5.

N— ) v JEEER & U TE S NcA A OFE SRR X EMA RS L OMESSITFR X E AR E-TE O 7.
SFUTOESHOEARZEONE L 52w, 3FTUTORXERAHTH 3., ESFIFHREIXED S b,
B R RASTE AT IE NP D ICE AR - TV B EEZ SN B 15 TP LDl &, 4~14 TORXEAS H
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Fig. 20. Difference in age-length relation by Fig. 21. Extrapolation of the age-length re-

sex and by region for the Pacific ocean lationship on both the WALFORD graph
perch collected from the Bering Sea in and the age-length-curve drawn by free-
1965. hand, for the Pacific ocean perch, sexes

combined, collected from the Bering
Sea in 1966.

TH#i 72 WALFORD D5E%R% Fig. 21 1Rl 252 BLT 1 AOEBNEICHEET 3, LHLED
EREHNTRELPOHICAFETZE, —2 FETEELBINERS TN EV I REE 84 L 2. 22D
i, MAMICE 24EEREBFICRENELTATH, 1 THORXERBARTH 3, COFELS, N—Y v
JBITBEF BT FANA RN, ERMICIENBICET LR S tEERRAE S T A3ERTHIESH 5.
FEROEERZH L DICHN D LR UERT, B4l T 2BXEOHRE 7 ) — v FTHix, 2ol
ZERAKA-THFET 2E, 1 ~3FTORIXED ST & 24EEEs1E o0 5 (Fig. 21D,
FEo&HicLTlHonzl ~3 3 DifERXEE 3~14 ¥ OFESFIHEXE & %2 H0 T WALFORD O
EEMAZHC &, Fig. 22 1TRL72 &1, 2AKDEMD L BEAET 2. X— V) Y JBOT 5 AN A RTIC
DNTIE, BOEM EEOWEMMNIE NI, 1~3 FOHEERXED I Lo L X AEHENICHED D 5 HHh
TEWoe UL, SFICHRFLAT S 2ABIBRICBI ST 5202 X713, 2ZTHBLNIEIZIEFL/
Z—vihRUlc, COFEE, 4T YEDESHIFHRIEIC X - TTHE -7 WALFORD OEEN DB S
BoNtcFHIEEZAEEZLE, =) UJHICEBT 3T 7AAA X, £E50H 28z 0EERR%E
BRESHETNDEEEZONDE, 2L TLEIED 1 ~3FOHERIERIME L i@ oBR» S, 1 ~3F Ko

B EmAROERNERD 2, (6,7) FORRBIESDEHIREVITDIR T,
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EXEICRZANULIEDEZEZ 5N,
Fig. 22 [C7RU 7 WALFORD DEAMN D 5, BERTALANFFY OES—REBRR LRk 7. EEBEREE
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Fig. 22. Walford graph and the relationship between age and fork length

for the Pacific ocean perch, sexes combined, collected from the
Bering Sea in 1965. Fork lengths younger than age 4 used in the
Walford graph test were estimated from the extrapolation of age-
length curve with the original data. SP ! Shifting point of the

growth pattern.
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FAHLRXEOBRE, 3.01 FAEEELT,
1,=27.80 (1— ¢=0-3061(¢+0.0529)) t<3.01
[, —45. 84(1 — e—0.1055(¢-+1.3085)) £>3.01
(U RBRXE cm, tF45)
L1 3, FRIck - THEEL HESBIOFERXE L FAEER%E Table 6 & Fig. 221C, FHEREXE LR
Table 6. Comparison of the calculated fork length (FL.) with observed one

(FL) in centimeter for the Pacific ocean perch, sexes combined, col-
lected from the Bering Sea in 1965.

Gl le‘ngths by Observed mean lengths
o BERTALANFFY'’s formula
Age
Fork length Annual Fork length Difference
(FLo increments (FLo) from (FL.)
1 7.00
2 12.48 5.48
3 16.52 4.04
4 19.50 2.98 21.00 1.50
5 22.28 2.78 23.97 1.69
6 24. 64 2..36 25.70 1.06
7 26.76 2,12 26. 66 =0.10
8 28.67 1.91 28.78 0.11
9 30. 39 1.72 30.31 —0.08
10 31.94 1.85 31.50 —0.44
11 33.33 1.:39 32.68 —0.65
12 34.58 1.25 34.20 —0.38
13 35.71 1..13 35. 45 —0.26
14 36.72 1.01 36.75 0.03
15 37.64 0.92 38.10 0.46
16 38. 46 0.82 39.37 0.91
17 39.20 0.74 39.50 0.30
18 39. 86 0. 66 40. 81 0.95
19 40. 46 0. 60 40. 58 0.12
20 41.00 0.54 40. 94 —0.06
21 41.48 0.48
29 41.92 0. 44 42..39%) 0. 40
23 42.31 0.39
24 42. 67 0.36
25 42.98 0.31

*) The oldest age observed was 23, samples ranged in ages 21-23 were

grouped together.

SNESFITFHREX R EDE% Table 6 IC/RL 7, FIHEXERES &SP OMHRERNT, 7~15 F
OEFATRBNEXRIC IS —H LT3, 4~6FTOBNRXER, EAALREL KO REOBRGE
T - TEREBEED IOARMAICH > T B9, PPREVBERF-TW3EELI5NE, FELTE
DicHic, HERXEEDOR—HEBE LT B EHEEh 3, BHRYXEDSSRICE T 2 LA—FKiT, EAK
DARFESGEIMORIBAUEDIISDEICKIEDEFI 5N D, Lichi-> TLEEOBFERIZ, ~— ) v /5
BUZT 520 AXRTOES—BIXERBREMENICICEDLTVEEDEEZTL, COBRTHEL
ToiE R 23 (Table 6) THo7co N— VY BB I LT I 244 27013, D Ed B5FHED
FhkET I EMHEELEEDLN S,

VI EOBFE OB N ES s foN— ) ¥ JHSRIcE T 327 5 28 4 7 OEEOEEIZ, +TIcERkL
12T 7 AABBBRICE T BT 5204 RDENE, BEALRULTH 2. THbb, EEGERbERRS
DINE, FEREZA~STEITOESPIIRELERICRBELE LIS BNE, BE40H 2MMICEER
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XEZEWT 25E, 2 EMMEREBL M TH 5,

CCTHRONKAERBRAERT 24E413 3.01 FTHotco N— ) v VBB LT 5 20 A X7 D
ICOWTHRA L7, 4 L8 0EEREE OBRIGEUME IR & 78 2000 5 & 75 - 72 (FH, 1968a) -
ZOMPEAT I, EEREOEMRSIN 2E53122.8 F £ 457 Th 70 T DHEESEORIINHERE
DEAL, T7ANBERBBROT 7 2H 2 7B 2ER UL (THE, 19712), falkoEEREXDOE (LI
PESTHELTWEEEZ NS, LT, N=) v ilgiRIcE 0 27 7 240 4 R SEERRE LTS
BESL, BIF3~5FEEZSNG, £/, LilOBOERBMOBMIEEDOZE(LIZ, 1 fEATRAKTH
005, FESROARBEKE LTRERHO > bicsn s & 3,

COEEBREERT 2FEIR, TIZ2AEHBOTIANA RN ICBFEERALLIIC, TIAAARTH
Bk AETED SIEAAETRICEIT T 2> THEL TV AR EEZ OGNS, X— ) Y JBICEBIF AT 5 AA A X7
b, FEAI S X URBAOAEIEN X < hip - THR . — I EANIZ SO IR O E T 2 O 45k Ml %
BL, EBFT I > TRBICROVIBENEZOEBEEH T LhL, X—) Y JHIcEE 2T 7244 X
i3 100 m DIED KBERT E TR INIFRIBEAEL N, N— ) v ViR O KBEIE ETI, KEFE
PEKBER RS 2T M4E, TEMIC K > TIVE b o — vt B AR e SlBE 278 >0 3 (TE, 1970 b,
1971 d)o S LT 7 AN A R ORBED KEELRZS Lt LT, TOESHEORIC HiINBET
Hbo T, AARIMBEBL T 2BANEYREDKICH, AeavpT7s5A LAl aftaEOHE
DOHIT, RO A 25 (T52H A X7 &
Bbiz) BDREINIFENH-Th, /N
THREMEEEDLN S A X EBHBELICEIR

Table 7. Fork length by age in centimeter reported
by GRITSENKO (1963) and PAUTOV (1970) re-

spectively for the Pacific ocean perch, sexes

combined, collected from the Bering Sea. Bve TNODHEEZMELT, TIAAAR

\\Reporter | GriTSENKO | PAUTOVD /70,)*&'@'@@@%5&‘{@%%L’Tb\ff“J:

\\ Sa;n[;n;g \‘ (1963) (1970 s N b, _—) v Iigic8 57T 7 2 H

N ear —t - 2 24rb, 3~5FIEBT 2 TORSE -

Aé?\;wj 1o | e KR, EBOERBEL LDy
; 83 LBk AEIERT R > T 3 EEZ 5N 5o

3 13.1 GRITSENKO (1963) & PauTov (1970)

: 3 3, THEN 1958 4L 1968 LEICHIES NI

6 99,9 EEfmE HNT, X—=YYSBDTIRA

7 24.7 AR DS E REOBBRE BRELTWVS

. o il (Table 1), 20fH%, FEHOBIMES

10 31.0 33.3 st LT Fig. 23 Ic/RL720 GRITSENKO

11 32.8 34.0 D AW O HHZIA ST, 1~

- o 3 3FOKEARRLTO 2705, BOFHE

e i sl B o WEEES KM b DL Bbh .

PAUTOV OB EED 2 NiIck —

%g 3240 %gé FH LT BH, GRITSENKO (T2 $EHT

s Z)gi EE B LU PAUTOV O #ERE R1SZ. 1

20 41.2 Iz, 24 »5 10 FOMOKEREFDE:

2 12.0 hEIDB/IEL, 20X KED, GRIT-

29 43.7 SENKO OfR724HD 5 b, »0ic2 ¥ Dk

1) The mean lengths between male and female REROVT, 3FTULOESE 1T IOEL
for ages 817 were calculated by the author T®3<&, KEIZZEEZL LU PauToV D1

from the original data, no data was reported FokE e X GRS
for male older than 18.
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Table 8. Calcluated fork length in centi-
meter through refined age-length
formula from the results reported
by WESTRHEIM (1973)D for the
Pacific ocean perch, sexes com-
bined, collected from the Eastern

Pacific region?.
e s Age | Fork length | Age! Fork length
P . 1 7.83 16 39. 62
& ol o 2 12.16 17 40. 32
N g 3 15. gg 18 40. 95
4 19. 19 41.50
g . ®  GRITSENKO (1963)
é 51l ¢ . & RS 5 22.40 20 41.99
5 . = Gl (e 6 25.07 21 42.42
g o 7 27.43 22 42.81
w0l /o 8 29. 52 23 43.15
I 9 31.37 24 43. 45
10 33.02 25 43.72
s 1ol = 15. - .2ol - .2I5 11 34. 48
AGE 12 35 77
Fig. 23. Comparison of the age-length relation- 13 36.91
: . v i 14 37.92
ships reported by GRITSENKO (1963) and 15 38. 82
PauTov (1970) with the result obtained — —

by the author in this study for the Pacific 1) WESTRHEIM reported the relationship
ocean perch, sexes combined, collected formulae by sex, mean value of the para-
from the Bering Sea. meters were adopted in this study for
the relationship with both sexes com-
bined.
2) From off British Columbia to off Ore-
gon State.

2.2.3 EXFEFiEE

COWHRICB T BT 5 AN A R DES—KREBRZ ic D T3, WESTRHEIM (1973)& GUNDERSON
Q7DD E LT B0 ZADBIHERICIAT TORB DD 20, TORKEIZ LT, S7ch b,
COBBOT 525 A X OEREERMEICE > TRRLY, MOFBHELDERENEL TS, 7212, 57
) D787z BERTALANFFY OFES—AKEBRERICE T2 4F I TOESDOL, FEABLUTCOEDDAEE
HREH T, T3 Z2ABEHICE T 2H@OH TR~ EF U LS BEMBETE-TVW 5, 5
PlLEOESEIC DD TR TR E 73 R 80,

WESTRHEIM (1973) @ & L7z COERICE T BT 7 24 4 27 DES—RIXEBRGERIZ

/gﬁg [ =43.3(1 —¢—0-135(¢=0.4))
it 7 =48.2(1—e0-106(t=0.D)
(. BXE cm, t.548)
Thb. ZITRIEMD 5 2 — 2 —DFHEARKD T, HAALT,
Z745 8(176_0‘121(1_0'550
ELTAMXOAFRICH N TORRBRRIC L > TRHELESFRXEAE Table 8 TR L%

2.2.4 BEROLE

VU EBEZMA TRIGER, 75 Z20BEBRELOCR—) V7 BEBRICET 2T 7 2H A X7ICO0TIEHE
EDOEIHERENEY IO L B &N, BEAREFERRICONT I3 WESTRHIM (1973) @ 1872 5538 Hgm
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Fig. 24. Comparison of age-length relationships among regions in the
North Pacific. WESTRHEIM (1973) reported the age-length for-
mulae by sex, mean value of the parameters were adopted in

this study for the relationship with both sexes combined.

ZUEHD LA INIOT, TNSERBRICEBT ARENTES AKERRE L CBEEOLBRETE -
7z (Fig. 24).

IBBOES—ARERRARKNICHEST 2 &, ZERBIRT 7 2WBBESKRE /NS, ROTR—1) 7
g, EAEEEROIEIC K X0, MREAREOKE S 1ZITZOIEFET (41.1, 45.8, 45.8 cm), @aEic
BUBEEBOREARLTNEEBEZ ON D, INoEROEENEKEMBKOMICS, FUIEFT, 12EHE
URBEOETEKEDENDEAD SNt (Fig. 10, 11D, L72di- THES REBBROBRIC X2 R30I, %
MBI OREEZ 2T LKL, COERRDENL, 5~6FETOESMICELZ2DTRKEL, 21
PIBOESIICE T 2EEERMRLEZOICE TR EEZ OGNS (Fig. 24). 7 7 2 A BHEEAKEO
Hick 3 2EEBOMEAERERZ, FEERORESOESPICBEAL A LT (TR, 1971a), ~—1Y ~¥
JEERICE TS TIANA R, A MMESBIKREMER] OHT BT 2X51c, EROMEERER
5~6FETOESICAELLEONT . ZHBHOEREDOHRL, COERDBEAEEREDT LN &4
RINTH %o

AEEAG B coddTdLdic, <=V voEERics ) 2 8EmEREZ, 77 X ABEERICET 3
FOBFEETH D, THbL, ~— ) v iEERICBNTREE RV EIEYOEEENEETHD, 1D
fHAE YO K EBREIE Ve COHED, N—) VY ISBTB 2T 7 AH A R OEREBBRKEVEDERFRET
HbHrEEZON S,

JEHAFEPEIC BT 2 T 5 24 4 2 O BKIBOKIRE, JLiEBTE, miuciT <icit-Timv. Do-
DIMEAD et al.(1963) D4k L7z 1958 4ED EMic s v 2 AL ASE FEli s o _EJEH TR (K E& 75~275 m)
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Fig. 25. Distribution of the water temperature at bottom of upper zone
in the North Pacific in summer 1958, from DODIMEAD. FAVORITE.
HIRANO (1963).

DOKESTE Fig. 25 Wil ice AHEICINE, 7)) 74y v 20T BB EAHOKEL
Fig. 25 Ol L 0 b ETEN (5.5~7.5°C)o 7 7 AAEEBOP TS HFIC BT 212 EHBORER K
&< (Fig. 12), 77 AAEEE LD & HALFERICE T 2 ik ERIR A (Fig. 24). JbHAFE¥IC
BOBTIANAZRTOEED, Fio k> 5kBIck 2%, AEEOKBOENICEZHBRENEE
Z 565,

DODIMEAD ef a/.(1963) i K4, ~— Y v 7 ibi§En o H 4 F » v HRERERT TEIEMICE
BEER R OKIR, Fig. 25 IRL A LEH RO KRLDRBETEL, 2.5~4.0°C BETH 5.
F ARSI LU, KEE 200 m DIEOKER KB TH BEALEEL LN, FEOHEEET 7 24
AR DODFCONTEONICHMEE A¥EZDE, TIAAA XTI KR 2.5~7.5°C O&FEMicAERL,
ZDFKEOFMIZ 4~6°C ThH 3 LHH &N 3,

TIANBFRICETET 7 A A A Xy OEREICE, HE ORI HELEN D oD e (FHE,
1971a), LYUBIMOVA (1964) bR L LS BEHMEAZL T B0, N— ) Y BICEF 27 5 28 4 X7 TlE, 10
FTULEOBRIKIE 2 EbT LB OO PHEL D b AEEEMS K& - o (Fig. 200 WESTRHEIM (1973)
OBIHAFHRICE T 27T 7 28 4 X7 OEED, MHBOZESBD K&, INOORERERELT,
BELETIRANA RS OEEOHIC X ZHERRSILLOTRILVEHMENG. 2L T, 77 2A4EHER
BT BT 5AHAIXTICDONTIE, EEEVPSBINCTNI NIRRT OZEARD & 5 IcBDELEL -2
DEEZ BHo GRITSENKO (1963) & PARAKETSOV (1963) &z ~— ) v/ HiEEO T 7 2H 4 X
TICDONT, HEMOAERESFEIRIUTHE, LD HKFOERLTHS I,

2.2.5 7IRHARFTICHEDNI LEE BRIZDNT

T 7 AN ARy DESEICONT LEE BRBEFEL TOEIEEED /12D, BELTORH, 77248
RICE D ZEAHOBERAN TR LACEZORE LTI TH S (FE, 1971 ). EHETIZ, BofoEAs
DEDSFTERICTTIED o Toedd, FEHIIEMBIRIZ IS LB N o72e LML, bW 3 LEE BHEOREIZEAD & S
AH SN (K Fig. 19, #okKE LTI, HOEIc ROBERTSON (1936) AHSEEIE U 7z RN M: 1c
£ B ETHIRFEDBAEM AT > THEEEZL SN,

FIEERO SR LEE BIRE L TRET BRI 2OMBH 2L EZ 6N 5E. 200 EDR, HED
BIEIC & > TEES DT TRIEICR - 7 BEBE SR L T, HERBOREBHABSZH L TH S &0 5 H
THbo TOMIE, FERICIZ ROBERTSON (1963) #% sprat (Sprattus sprattus) OUEEREAE 3 H
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fFichic > TBHAA L, driftnet (X 2EMOBOE 2IOLRBFEEE - T/NS B IHELADI &
M UREBRTH 5, 0O EDDMIE, LEE BRERE U EASZRE LRSI B0 3 RIERRE DL R
THb. COMDERL, HEARDI BT HHESADRAIC LD ELBEDNTL 3,

COEHBERLBECHREOHMABEORBLAEEZ 2L, ~— ) v/ iEERDEAEEBRICcBL TS,
MR LEE BEHBBI - T0BEEEZLNG. F/2, —fBiIci3 LEE HBRUEEHEELID H5 BOME L =
NTR, BHEE (ESBIEERER L) ZMOEHIBETH LLOS 2OMHORBIRMIT 2T LT
1. 2F D, EENMREEKOFES—ARERERE» ST, S4A0BAKERIRZ/NSHIC, ESROBIK
BRI REHIC, #NENR-BREIESNIFLENLE EEDNE. Lichi- CTHAKED A 28D #5158
Hich, ZOFRCESHABR LTI NEE 57300,

T 7 AN AR OMAORTLED 2 DO, Lo, FOREICEELABIIZLE T 30D
Ti, ARSI LEEN . BEOIRIOBENC & - THOITEWRT 2 10N H 5,

CHEN (19700 (&, /1) 7 # =T TEHEZ NI Sebastes umbrosus (T ONTHIE L7zthT, Sebastes
RO EICEY bt LEE HEIC DN T 0 RE T8 - T o CHEN (2 S. umbrosus O H DA
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AGE OF
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C -
- | 0 ] ' ] 1 -
= T T 1 T ' [
s ' - "
40 = [ . ! ! ! !
DE - * 26
10 = T T 1 i )
20= 17 —— 26
- ] 0 ] ' 1 '
;g - *—— ol
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40 — | : | 1 ] v
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5 40 — I ' | 1 I T
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Fig. 26. Length frequency distribution by age for the Pacific ocean prech,
sexes combined, collected from the Bering Sea in 1965.



Table 9.

combined, collected from the Gulf of Alaska region in 1966.

Kai-square test for the normal-distribution-nature of the length composition by age of the Pacific ocean perch, sexes

OBS : Observed frequency distribution®)
EXP : Expected frequency distribution from the normal distribution which has the same mean and variance to the ob-
served composition®)
S e, e 7 s 9 10 1 12 13 14
_Frequ-
Forliengt\h\ficy OBS | EXP | OBS | EXP | OBS | EXP | OBS | EXP | OBS | EXP | OBS | EXP | OBS l‘ EXP | OBS | EXP
~25 ™ 19 | g0 ‘
26 9 8.5 6 6.5 ‘ ‘
27 7 11.0 14 15.0 |
28 10 11.2 33 28.1 52 50. 4 40 | 44.3
29 14 9.1 24 33.6 48 49. 6 52 56.9 | 26 32.8
30 9 10.3 34 25.9 72 57.6 105 | 81.3 58 47.6 54 52.1 8 8.1
31 16 17.8 43 48.3 87 | 85.6 80 70.9 58 42.2 9 8.2
32 [ 21 29.3 63 66.4 81 75.4 47 50.3 15 12.4 5 4.4
33 17 17.9 48 60.3 40 B7.2 45 47.9 14 15.5 1 2.9
34 46 46.9 24 36.3 14 16.4 4 3.7
35 19 | 21.9 | 17 | 14.6 5 4.3
36 20 16.1 11 10.9 5 4.5
37 i} 12.8 3 4.2
38 5 3.5
38~ \ | \ | 6 6.4
Total 50 | sv.1 | 127 |126.9| 253 | 25%.1 | 305 3048 | 331 3308 | 267 2668 99 | 989 | 3¢ | 3.9
Mean (cm) 27.09 28.41 ’ 29.46 30.17 31.18 31.78 3332 35.38
Standard deviation 2.052 1.504 ’ 1.753 ‘ 1.811 1.722 2.097 2.396 2.993
Xo? 4,53 ns 6..42; 3 6. €8 »s 10. 45 7 10.44 7 11. 87 =# 1. 77 =# 2..53 78
o 5 5 5 5 5 6 7 7
1% (9, 0.05) 11.07 11.07 11.07 11.07 11.07 12.59 14.07 14.07

*)  Frequencies at marginal portion of the distribution in each age were grouped into both uppermost and lowermost length-classes.

M G 3R @ 4% ¥t r £ L7 Q& 2AdANTr
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LR A RE LA R & Bk E ORI
GULF OF ALASKA REGION LEE BIRAZBD 7. ZLTEDOEEE L
Tid, HHEEREL ST, FBURMNEK
RICEBMICEL T 2ER L0 ABINT S
DELTEZLNEELTINS, LL
WIS C T RERBHAETEEZ 5N
TR0 000X 355, ASRF Ot LEE BHSEALE L
I b %13 EOBINGR AR - 10 RERERNTS
1s . FRMH 5 138 2 H,
T TS Y Y IS S S 2.2.6 FESHEEHER
] TIRANBEHRICET BT I AN AR
DESRIREMRIR, EEDMELEEIK
XNHIT, MEVWSDER TS (F
[, 1971a). L bEEOMAERIIEE
REOKREVESICGRUFALT, T4
AEREMEKDO NIZ 6 ~ 7 F OESID S0
KTOEN (BXE 25c¢cm T 9ecm), #
LT ZOEROME F4Likic K& i
. ¥ = 0.759 + 0.0714 X %o REHKOASHOERIT, FESHK,
. S EA N IR R E AT RO ERS R
RN O T S T R S S T O ST 2T 5. BAKOKE N T~14FicD0
’ T & T, S BIKREMRE D SRR TR A
Fig. 27. Relationships between age and the standard ELTHB L, WIFNOEFCBNTHH
deviation of length composition for the Paci- E7LZEZZED SN (Table 9),
fic ocean perch, sexes combined, in the North NR—) VY ISBICBIFETIAAARTIC
Pacific. ST, AEORIC N LR LT
LT, FABIREMBRDIER £ XU 2 L4ES L OBRARE Lo (Fig. 26, B&R-TD. KEDEEIIT
TICS ~6 T OESHETIERELS L T EE, BRONMBES LIICKRE{EEH, MBI ERIHIC
SENEE, BEZORBBIZT 7 AABEBEBOT I 2 A RrIcBE3EBEAERLTH 3,

FEOT 5 AABEERER— Y ¥ SEEEOGEEICONT, ENENESBHAEMROEERELRD T,
FEASLENS EOBRAEA DL E, EEDOHAERERICIZEREMKDO B SR FES LdhickE B 2FEELHAD
£ SIRLTVS (Fig. 27, 4E4 LIE#RFEZ EOMITE, PPELDERREVY, BEREICOEODMF
ERPEE L, REMAROEEREZIESICHFAL TREL LT BEEBEZTX (Fig. 21D, "—) v 7
EEBICB T AEERET T 7 R ABEBICET 22050 /WX 0M, CRRBROBEHENS XD, C
CTHROF -1 ~— Y v ViR OEABSEFICKREL BWEL SRS DEEDN S, TORIKDVTI
kI SER A NE L TR L. 2CTHBLNAERERERNT, MEBIcE3 2T 5 2H 45D
FA DO KREMRROERER %%k T Table 10 icBlf 72, TN EOMEIR, KigXOENETHID S FE4H
BRAHEET BBED /85 x — 2 —DEMEEL T 2HBTE S,

HAEBIRICE T 37 5 20 A X720 T3, BEDOHC OMOME 2T A 28R D20 LrL,
ALVERSON«WESTRHEIM (1961) PSR4 L 72 DS ERI O A B iIc D) TO FHI BRI i X,
BENC CTE EF CEAOEEBHED 5N b - THATFEBRICBIET 7 204 27 IKh, FH&

DEVIATION

BERING SEA REGION

STANDARD

2.0 |-

1.5 |

) FEEEOHTERINTN S LT, TORFEIHBED 74 & DEERY b 5720, FHBEEM
RE L THRE BN ET ABENTE,
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Table 10. Estimated standard deviation of the length composition
by age for the Pacific ocean perch, ages 5 to 25, sexes
combined, in the Gulf of Alaska and the Bering Sea.

——__ Region

Gulf of Alaska Bering Sea
Age s 20
5 1. 605 1.116
6 1.668 1.187
& 1.731 1.259
8 1.794 1.330
9 1.857 1. 402
10 1.920 1.473
11 1.983 1.544
12 2.046 1.616
13 2.109 1.687
14 2. 172 1.759
15 2.235 1.830
16 2.298 1.901
17 2.361 1.973
18 2.424 2.044
19 2. 487 2.116
20 2.550 2.187
21 2.1613 2. 258
22 2.676 2.330
23 2.739 2.401
24 2.802 2.473
25 2. 865 2.544

EDR AR O I3 B IS BRBERE LTV 2 SHlfr s g,

2.3 FHLEEORRK

ELHLREORRE, FHEAEOBREIUVRELREOBEGR, OHESN S, E4LKEDBERIE, £
MOFIATHE SN/ 4EHR (Table 5, 6, 8, Fig. 24) £, (hELABOBBRIC DO TIE TEEOBEKRAEH
WT, BBRNCES EERKBEOBGRAERYD, Z0iEOEEIC OO THRE L.

2.3.1 KEREKEDER

TIAABERICET BT 5 AN A Ry DEREEKBEOR G, MHEOR IcEERLER L, HAADBZR
i3,

W =0.01544L2-%8 (W:thE g, L:RXE cm)
THBH (FE, 1971a),

N=) VY TBCBTET 7 A8 A 27 OKREEEAEBEOBRIE, EROBITICHOVIERHBDS b, KEEH
FELI IS RBOBER ZRHNTRD Iz, 50 LOMEHERNICEI L & A, HELHOBIcARRERBD LN
P51 DT, TTTRYWAATHOE 7o N—) V7 OERBRIEBRE 7Y 2 — vy ViFREITHT
T, BohcERITEEs XU Fig. 28 ICRLZBDTH 50

TR R S

W =0.02602L2813
TV a—Yy VR

W =0.02285L2 828

FREOBRAERRT 2 &, HBAEEEO TN T Y 2 — vy YR XD KESEN (Fig. 28), LhLZ0
ZRODTDOTH -, TTTREIFROERZ—#FicL TRD1,

W=0.01766L2-913
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Fig. 28. Relationships between fork length and body weight for the Pacific

ocean perch, sexes combined, collected from the Bering Sea in 1965.

LB OBENICH O,

HAFFBRICE T 57 7 A7 % 25 OEKELEEOE[KRIC DN TIE, ALVERSON « WESTRHEIM (1961),
WESTRHEIM (1973), 4 ¢F WESTRHEIM » SNYTKO (1974) SAR4E LT 2, 1 50H4AIC ok
NichE—KBEERRD/ 5 X — 4 —DfHid, »EOOESLDEEDL 2T d. AMIEIBNTIE, £HOE
KON TREL, MOk E O HEAF 75 -7- WESTRHEIM » SNYTKO (1974) OEEIH S, 71U F 4 +
Va e 3RV ETHIODOVTEONHERE, BBROMELELT]DY EF e, T15bB,

W =0. 01091L3-066
THbo

N=) ¥/, T I AN, BIURKEHED 3iFHICE T 3 hE—KEBROEE Fig. 29 1B 7.

KEIZ T 7 ZHBEHRICBO TR /NS, ROTN= ) ¥ 7GR, FREHEROIAICkE V. 77 274



JLRFREICE T 27 5 2 5 4 7 OREEYFITIE 45

EP--ecennn : EASTERN PACIFIC (WESTRHEIM 1973)
BS — — —: BERING SEA (THIS STUDY)
GA ——— : GULF OF ALASKA (CHIKUNI 1971a) EP
1,200 -
1,000 |
[&]
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-t
800 |-
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=
<
-
g 600 |-
>
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a 400 -
200 |-
[} ] 1 ] T | ) l [
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FORK  LENGTH IN CM

Fig. 29. Comparison of the length-weight relationships among
regions for the Pacific ocean perch, sexes combined, in

the North Pacific.

B & HURTEREBIR & ORER BT K&, TNLOIAMPKER, &SI L RkEDER D% R
BT BLEUTH B0 Lichi-THRE—REOHMERICS, KEICEBIT 2 ERED RS D M ERE ICEE
LTED, TN o3 RMEOELRY EEXZTLTHA S, WESTRHEIM « SNYTKO (1974) & JLATFHED
WL OROKBICE T ZRR—AERRIC OV TR L, BEEEOEFIERIGEOMREES I EEREL T
AP

2.3.2 EHLEEOBMRKR

ERBNIC RO I ESR DR FAKES Table 11 & Fig. 30 1R Uize KER T 7 2 A BHEESEL /N L,
ROTR—=1) ¥ 7Y, FTRTFEFEROIEICK &0 RO E» D k&0, E4—AEBRR, KE—&
HEEROZNZENICEOTED SN ESHEENICEONTNEEEZ N B, LKXT 5 2AEBR >0
TR, ITimmlicL i, Fo—REHEEND LNEOWHIKR - T tBEZ o020 5, NS Mk
OES—HREEREL TR, HTAREVOPHEETHLEEZONE, 6 FTVUTOESRICHT 3 ELDE,
o RRBBROHEEMEICK T 2 B TORMP S A2 BIFLIEORD, FHG MBEOWR & S LISHEL. L
LERZHLTHTHS, WESTRUEIM (1973) (3, HEZOE4ES—KERR (THE, 1971a) K3 EHEERIC
E— 7RSI OEEL TS LB L e, TR FEED, B4 REBRRIGEUNICS L >OBRAEH T
DICEP ORDIBMITIRETH > T, EENEERZMS 20,

155, FTEEEZRY 5B, BERTALANFFY ORRAZ EMMIC 3L T EHET 5L 0B (TE,
1971a) THWZHEXD, ABMTHOW A FEICE 3G L0 EREENEONE EEZ 5,
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Table 11. Calculated weight in grams for the Pacific ocean

perch, sexes combined, by region in the North Pacific.

Region 1) 2) 3)
Bering Sea Gulf of Alaska | Eastern Pacific
Age
1 5.1 4.8 6.0
2 27.6 32.1 23.1
3 62.5 75.7 53.6
4 101.2 123.4 96.7
5 149.3 165.7 150. 6
6 200. 2 205.6 212.6
7 254.6 246.5 280. 2
8 311.2 287.9 350.9
9 368.8 328.7 422.8
10 426.3 368. 4 494. 8
11 482.6 407.1 564.9
12 537.3 444.2 632.3
13 590.0 479.3 696.1
14 640.0 512.7 756.2
15 687.8 543.8 812.6
16 732.4 572.9 865.0
17 774.2 600. 4 912.7
18 812.8 625.3 957.2
19 849.0 648. 3 997.1
20 882.4 670.3 1,033, 7
21 912.9 690.0 1,066.5
22 941.4 708.0 1,096.8
23 967.1 724.5 1,123.8
24 991.3 739.6 1,147.9
25 1,012.4 753.3 1,169.9

1) CHIKUNI (This study)

2) CHIKUNI (1971a), method of the calculation was refined by
the author.

3) WESTRHEIM (1973), age-length formula used in the calcu-

lation was refined by the author as explained in the text.

3 % 58

T I AABEBICE T AT 7 2A 4 RICDNTIR 1967 ED 1 A2 5 11 § OficERE S N7 1,068 B D
AEAER, N— ¥ SHEERIC DN T 1964 4 5 1966 FEORJICRE SN T BOEAAEZRANT, 4
TR DIRFEAFTEL, FRIC OV TOMEETH - 720

T 5 AN EEETERE L ERER, METHEL, WIRBELm- THE L. ~—1Y v 7 iEERTHR
B EARI M ETHE L. ~— ) v ZiEEsIc s 1 3 Bk BUERICh e 5 T W 3208, R 15
$, T T TIIEREAREDTERM AR ICRIEST 2 C L2 HNE Lick®, B -E0BEEARICE &8
THW,

3.1 HEEBROFHHU XL

EBREROFHNENEH B E, —RICHETIRT~IHOERICKRE TR 2~4 HOBRHICKE,
COLFERERBOFMINLENIZ, BXE 24cm DTFO/NMAICIED 51T, LERERI FREZECT
INEVFEFEL LB, 7z, AEBERR Ao cRARORESVHEKIEIERE V., COBEKDKE
LEREREEE OBRE, ARBREEO R XORY T EE, MTEARED KRbHEEFIGED SN 5.

R EETA T AMROBEL £ha e LT, AEBEEIEY (GI: Gonad weight index) %K
Rick > TERHEL, BTN
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EP--==-=-- : EASTERN PACIFIC
(WESTRHEIM 1973, REFINED BY THE AUTHOR )
BS — -— — : BERING SEA
(THIS STUDY)
GA ——— : GULF OF ALASKA
(CHIKUNI 1971 a, REFINED BY THE AUTHOR)
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Fig. 30. Comparison of age-weight relationships among regions
in the North Pacific.

-

(GW : HFEfrE®w g, FL:RXE cm)

RS &t S B ERE SRR &, MBI - AANC RERK (R 1cm) & & oo 4FllRE R
AR oo WHNCA TR & ARMMERIRKOBROAZAE, 77 2AhEiERICONT Fig. 31 & 32 (T,
~—1) v /ig#EBic o T Fig. 33 & 34 iT/RL 7,

RE &R ERIEROBROFMNBED 4 — vicid, M, 75 2 BiERE ~—Y v 7
RETREBENILO,

HOAERERIEHIIZ, CTNORPICEN TS, KESKEVEEREVEVIAEDDOEREELTY
% (Fig. 31, 33). 12~1 Ricid, €A LD OEEBSFERTRG /NS, CORPOBFRRIKEDO VS KE
2L, AEMZIREEA LR, FHERERERITO®BA B ic >N TRE{ED, 7HIEHORAER
3., COMAORERIEISAKELY, JEBIEPRKLTHABYDSEML T 5. 8~ 9 HiTiZ AT
OHERREEEMBE T LTH LY RSB Fh, BXE 3B3cem D ETREBEZVOEDNE RS2 L5 1T
%o CORAD SHEROPRFITAEEEZEL, BRICE S TCABYHBELEL TR, BBl T3
&ﬁEmMK%m§h@oz®&iﬁﬁﬁtCOnc RE LR ERIEHOBRIZIZZES~I kT 23
%ﬁ%@%ﬁ@b,%@mﬁi%WEE%ﬁQM$@@TDTﬁ<D CORHIORREI, BB LIEBONES
WG % <, BAWHHO LT KBHPKUONERTEEDICKE B, 12 HicRAREDEERES
%ﬁ%ﬁwME&mo , MESAERESEMOBRII 1 AicBY 2 LR UBRAERT KOs %0

8 B LI IC AT E R ERD NS K 1 5 TIT K DI, B SR T LN TIT L FBER LT 5. £D
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Fig. 31. Monthly change in gonad weight in- Fig. 32. Monthly change in gonad weight in-

dices by body-length classes for the male dices by body-length classes for the female
Pacific ocean perch collected from the Pacific ocean perch collected from the
Gulf of Alaska in 1967. Gulf of Alaska in 1967.

B2, 2 g THM A RO OMEAR L o AR EEIREDS, b A EREL SHITCORBICETL, £D
FTEOBRTEBINTUNE T S TIT L SV HRBEKE . U, BHHEDL O OREPARAIZERT
HbNBEERL TV LS. BXE 26cm T CTRAMBESHEROFHNLE(N BEAERS T, 271~
28 cm TREMALBE(NARLEBBOBE(LORRD . BB T 2HAREN COEHICH 2HE TS &
3,

MEOAERESEEMD, WThORPICBNTOREPIREVREREVEVIBERDBH 2HERL TS
(Fig. 32, 3. LAhd 20A L0 OHEMBHEICE T 2L0 b 2MTH 5, HOAERERERZ, 1Az
bIPLROKRE, CZORHOINRIBZEMBERNICHE T 2L, —HMOMEKTIE T TICINFADHE-> T 25
WHERINB. 2 A ICiZAEMEREEREDSEICRE LD, ZHOMEEROIIFREDNEATH 2HBHAMICS
AT E 2, AR ERIBHI ZORBICAELAEYD, 3~4 AICFHIOREARLEL S, CORIOIIEIFLIZ
EAEMRIBIBTHD, TTICHINL e L HrE N2 AG BT 5, AMIREEERO LTd, KEAICE
BOENBNSWVENEDEERL TN S, 5 HICH &, TRERBIPTRE SATERE BIEEERTMEKS &
T 305, KRB BIRO MK /NS S EERESRNETRT X DICE 5. 7 HIcid IR EREHDFERM
THRLEVKEERD, ALOOHEALELHN DL L, TITE6OERERNTH S0, HIEDH
OEEMEEZBE, 6HICLTAEIELEALR UREICH S LHEN 5. 8 A SAMIRERBERIIHU
BKABD Z, 8~9HIEhFTihAIC K& - edmRERIENIZ, 10 HicA - Tallc k&< 5.
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Fig. 33. Monthly change in gonad weight in- Fig. 34. Monthly change in gonad weight

dicies by body-length classes for the male indicies by body-length classes for the
Pacific ocean perch collected from the female Pacific ocern perch collected
Bering Sea during 1964-1966. from the Bering Sea during 1964-1966.

ZOEBRBEICENTE LV, CTHRHFOIIRIPORATZE T ORHICBERL T 2EEZ 5N 5. D%
HZEB- THAMBERIERRIASRY, Sxicili~tcl AORIEBICDHHR - TITL b D LYl h 2,

HED IR, HEDBORFICERY Sl X5 W RBIAD BT T 2 HREED S s, BXE 27cm YTFT
AR ERSROFHENN IFEA LRSS T, 28~29cm TRENDEN bITHTH b, HOBRE LEE
12, RAKED COEICH BHENI DD S,

VUbLZER&ELT, 77 20BEREXR—Y v 7iEERICE S 2T 7 24 X 2/ ORAOETN ) X 4
3, S EEERE TEIC 1R S OR O EMEDOR -0 LcbDTHAENPEL M ER 51 1212, T3
A A RTDBIEAETH b7, EHREERBOL(THIEDNY) X o103, KR « 245 « IR 8%
FED BT LD A S ICZE LB, T DEIC DO TIRATHOKRETHRETL 721,

BAEEBRICET 27 7 A7 A X7ICD0TR, TTTTE - L EABOREZTEZ BRSO, L
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DIRE U - BRI EABURE OF M B A5 2 &, FAREEBRICBT 2T 5 244247 b, coTtBonk
EIEIEE UMY X a2 oTn s LMl s B,

3.2 XZE, RE, HKUEDR
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BELELTHBICED, BT LT 40~80 f5 DFEATAMEE A HEH L T3 - 720



50 F oE % m

Table 12. Number of individuals and frequencies in percentage (in parenthesis)
by the status of the ovary in mature season for the Pacific ocean perch
collected from the Gulf of Alaska in 1967. See text to make clear the
category for the status of ovaray in detail.

e Month
T T T Jan. Feb. Mar. Apr. May.
Category for status of ovary -
MF : Mature and soon after } o
fertilization stage | 1B UH | MWUD | 1L 8| — | =)
ED : Early development Stage 5 (28) | 16 (53) 7 (15) 2C¢6) | — ()
EE : Early eyed stage — (| — | 20 U43» J B | — (=)
PE : Post eyed stage EDl — &= 8 (1T | 14 U43) 6 (60D
SP : Spent ) | — &) 1C2) 9 (27D 4 (400
Total 18C100) | 30C100) | 47C100> | 33(100) | 10C100)

(1) MF : 522k« {25500 (Mature and soon after fer-
tilization stage) Fpkinskx <BEWILA ) —7
T, FRICGELLEBEZ SN LRE, T3
RLUTREDCWMIcH 3 &5 Z S5 2R
(2) ED : 3w (Early development stage)
FRT@EBA S i IF R DsiBd S 508, FIEHRIR
LTS s A DI
(3) EE : #%IB®I (Early eyed stage)
RIBL TR bBORHT, MARRSED SN
AR DBEETE ICRFGET, BROBEIZA Y
— TN EFBDD o oA Y — 7T BITED.
4) PE :ZIE#%H (Post eved stage)
FBHNED ORBEEL, MIKIC3IABEDLF
L THIRL I A3 » 72K s B9 A SRR I
RZ 2. EIEROR & BEbh 5.

IN

FREQUENCY

: 8 g g Z (5l SP :fx 5§ (Spent)
TP O BRE T, JIHICI3ARE B TRk DR
HONTH BETET 5o
Fig. 35. Status of the o?rary in mature Bo 7 kkFA Table 12 & Fig. 35 iwilie 1A
zﬁiﬁifiﬁixﬁiﬁfTXiii RIBBINICIE DR 51 2 RADIRO BESTEEL TL 5.
in 1967. Lthi-TIDEIEIR 12 A H 20 ikzhANcESE -» T

5THAHI. 2 AICRBRAEVINOEEI LR LiCEL, #

: Matur d s fter ferti- - T
ME - Mature and soon after Terts o) o BitkpsiIZ T < € & & IANREDEA T C F &b

lization stage

ED : Early development stage MY xS iIcElHENE. LobBRADIAicid, Tl
EE : Early eyed stage L fEEoRIBBBoOMELRb O NS, 2HICET 2
BE; - o gyt SEgR SUBLIBIZ b » & A IREEIC B 2 DM IEREE £ 5
SP : Spent

3. 3AKASBE, 38 5 HINE TD 5 DO BME DMK
SR BT 20 COC & BZEHEOBNNREERERAASNC EERLTOES . L L ORIHITH S
£ OO RBROWOMKT, Zhnic OO EENBRERETHS .
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M, THOBEASHDTHIET A&, 6 JICRIZEAETNTOREBKIBOBEEICEST 2 EEZ TR,

PIFOBEENS, T35 2AABEHRICEBT 27 7 24 4 47 QDR & EEINCE 257813, EEEESKA
X EPMIch 2T EDPLNER 5, FIOFREI 12 AWE» S 3 Hichd TiTiabh, Jiskic2~3
HAZEBEL, EWNEI3A»S 6 Bl TiTiibh s s hs,

FEAHINIIPREBICSHLL, FRIZESONTERRAEREODC ENTE S, EEIZ, 1969 F£3 Bic~—
) v S HO AR BT, B EICEHEINIT 7 244 X7 O, FOIAL BICER_FIckd X
TV 505 LIELIEHE L. TNOOIREHERNOLDEELNDT, TOWERX7— v T LI
STHKERZ L= — I ANKT, 3EAEDOITRFARIESBRICIISHL, 6.5 mm FiEOAS X
LI STE—H—DKEE ZRBIEEL TRUNEZFKEL @ L, HLEBRER S T, WTFhOEER
Th 3~ 4B LPAGEI S o708, ERREBICMET2THAIFE, FAMEHOKRBAFEOHL
WD b,

HEDSIE NI B 2I0DFADIRER, R—IEATIE, BEALZE2IKAUTH 3. Lizhi->T, IBERK
OIFZIBE A CRMHCEEL, B UEETRAEL, 28BS —FRICERESNS, B2 5N05,

RRMBNDOEHED LS T LN Z I DO TREDHS LT . A OFIE TR fED 4R E R
KOZNB ICBEEROHBBEOEE» ST, BT 8 HEL SEEOMEM,» SER LY T3, 94
D5 11 e TOEBERERIEROZCOREDL S LS XS, Bl O ORBT OEEBIZW 2 P
HAICITEbN B, 10~11 A OHEDTZAEAERDRKER L, T XTOMEKT X HYOKRXINH 0D, il
REBISEICED bR A& A OFE(LRMBEABOFIFE LTTREL, SEKOENIDEONTEULELE
LT %0 HEOAFREEIEMOE(L L MEOIBHIBOFAREL 2 SHHET 2 &, [R O 10 A 2
AoMichbEEAL NS, T ZzDEIMPIT 12~1 AHEEZ 5 %, LISOVENKO (1970) i, 75 A H{E
DT 7 AH AR O FERICOO T HBMENTEEATEV, BRERNICED 32 BT-0BNKE Z(nd, TR
10 A5 1 Hicopd Tiflebh, 0K 11~12 HTHAH L LT3, T TEENBIERICIZITE
o

B L 7o HE OIS E OB HOSIL R O A TRINL, HEORER L LTHLL TV 2013, fhoridEics
F2ERUESICHD & S iIcED SN (BE, 1968b, /KL, 1958 b, MOSER, 1967), L L, FH-+H
(1968 a) K7L (1959 a) 8 AFREMGRED Sebastes KON TED I KD BIFHEEY, 77 R4 4 X4 ICK
FELTOBEDEIDICONTRASLICTERD - 10

RELKDL, BENLEOREORHAEBNTREINIONIDOTRPESHL TR, IS icHELELR
BRLGIF & FOSBHIARHE & ORiicid, BIE 2 AHOEDH 5. BT HMOHNICA-THS BT 2 TD
., 70 ORESEET 25 LT &I pbsbil b, KL (1958a,1959a, 1959b) 13 HASE D # /3 L
Sebastes inermis - 719 = Sebasticus maratus OEFEROZEHE/LIC DN THEIR L, AR ESE
BT AT BRSNS A S TR ME—& L, AT TRHEOHAMID & 4 ARERNE 4T
Zo T LT, A KL FBRE (1958) (3 4 =8 Sebasticus O RAIVEIC LHORE T FHELTH 55
By, Sebasticus ORT RMOBEAICE INOE IFZ 5h, IIRIBORBAEF 720 b@ET 2, &8
ELTWD, T AN ARy OESEROFHN ) X413, LD Sebasticus 1T S, KR EIIOEED
ICRENETNSBB 2B EPHVEEEEI SN,

N=V Y EERICET 5T 5 20 A XRTICDNTIR, S FICEEBERIEHTATRADEHE(LS, T
T ANERICBT 2N EBEAERUTH e D, R, 5L, UL Rl UEMas- T
W EHBTEN D, /o, BREEREICET 2T 5 Z2A 4 244, GUNDERSON (1971) OBEH» S, MK
ADFEHWDT 7 2AHEEBICET 22N EBERA UL SN S, CCTEEERIOIZEN LD L E
Zohb,
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Fig. 36. Relationship between fork length and

frequency of mature fish in maturing
season, July for male and January for
female, for the Pacific ocean perch col-
lected from the Gulf of Alaska region in

1967.

Mo tBIGERL TN S EEZ SN 5,
W%@%ﬁkSM%®WE%.E%fﬁﬁ%%ﬂ%@%ﬁ@ﬁ?%&.mTuTBT,MTM&BX&H
5
LISOVENKO (1965) 1, 7 7 Z HiBHHAD 77 24 4 273 X 26~29cm THR#AT HELTED,
cnm%%@%t%%&ﬁ&maﬁbfﬁémLWMMNMCw%>m,791ﬁ@m£@577zﬁxx&

PRIcRAOT 5 2 HiEEEHOER D> b, %Il
D> b THRAMKDENBEG T, BEAHODK
RS 25~30 cm Ofiffic H#EENS 0 H o' E
BOHLTHRE L. $78bb, HTRTH, i
Tz 1 Ho&Rhc DO THRERR (1em) T E1iC
B A D I A Ry, KEEZN & DOBER AR
L7 &Eontckifs Fig. 36 KRl 7,
HTIHRYXE 27cm T 9 7TIT 50 % DfEEDS
wE L TH D, 30cm P RICiE 3 & T RTOMRIEK
DAL T B, BRABEKDOEEG IBXEN K&
B ONTEARITHENL T 5, ZOEHD
HEORXE 26cm PFTIR RBVEESHELT
WIS, o A okl KNUEEXE 25em T
—IBDMERDAL TV BFEERERL T 5o
1R X E 26 cm A & RBEEKSED 511,
32cm P ki 155 & INTOEED BRAL T
%, BXIEORICw G U 7 lEME A B D o1
i, HEicBI 2 X0 BP0 TH 5. DN
oEic L hiE, BXE 25cm O —HOME KD
TTIRALTO A2 EEERAL T 205, WA
AR T AREIRCOBRHCBIT LD b/
rEZOLNS,

HE, M2 N N ORRBE KR & REDBIRIC
B4 H TN T, BRAEKEILOD 50 % DR X
EAiskond e, BT 27.5cm, METIZ28.5cm
L1587, HEDEMRANET 2 & RAEBEIGT b
YEFIZE 25em S0, BXE 25cm T—if
DKL T B ENIHEEEFE LI,
D R A S L 7o BB R R 1T 1312 27 cm
<, BEmickRsnNoRBERBLTYL 2KE
(25cm) kD kEL, TOHEMS, LLOUED
B AR A B 50 9% DEE R, PR EVHICH
STWBEEZLND, CNREREMFESTE



JEASERRIC BT 3T 5 2 H A 2 ORCEEA WIS 53

135 ¥ S RBEBEL, 6 4T 509%, 8 ¥ TIEIZ1009% MBAETE T4 5 LBNTH 2, Th@EEBTC
THIERLD B, EZOELMORAEST, FLOIICPPERDOHIKF-TNEEEZLNED
T, T TIEHMEBORRAEE - THORAESZE7F & L TARRLOLIFOWRICHN 72 BEORAEST,
ELDRWERENT AICRELLLDTH 205, FEOHEEEAMESITHREL 7L L,

PIEABELT, 77 2ABERICET 27 7 24 4 2713, WHEKICRXE 25 cm BED S RAEHY,
27~28 cm TIEIE 50 96 DIEAARAL, 30cm BRETIZEA LOMEAIERAT 5, CNSREST, Th
ZN 5.5~6F, 7T~7.5F, 8~9 Fic¥ b, RAESIT, 509 OMEMSKAT 2FEFELT, BT THE
B TR, ERE—#» S TERAES ISR TD 50

ERORBER AT T B oo RN, EABDST T 5 I OICTERIIES R Z1T 18 D HAS
Hetidn o too PERLAAD BT OHERER O R OIS & i, ABRFBEICHRAT 24 ERBD B,

HETIREXE 30 cm P Ok TEMINIC RS HE S ek, RN E0EROTRM -7, $i
DR XE 32cm Y EOMEEKTIE, IENEHEEERO T, BRI HNREEED TORNEEKIZED Sh
B ote, Lichio T, HEORAEKBEESEBECBINL T2 s 2, HEORAEKZT~THAR
ADHERINTO EHh S, RANEE S Z TEOD, HOBEAICIRT T ORRAEKDZE %8 U TRl
BHINCEHNTH 20 EI IS LTI,
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Fig. 37. Comparison of length-fecundity relationships among regions
in the North Pacific.

Table 13. Calculated fecundity for the Pacific ocean perch,
by region in the North Pacific. The fecundity is
calculated from age 7 which has been regarded as

the age at first mature in this study.

“—__ Region
~ Bering Sea Gulf of Alaska | Eastern Pacific
Age . |
7 10,422 7,875 13,948
8 15, 592 10, 356 22,030
9 21,738 13, 220 32,291
10 28,905 16,128 44,763
11 37,050 19,359 58,788
12 45, 986 22,566 74,416
13 55,223 26, 292 90, 875
14 65,157 29,210 106, 901
15 74,538 32,960 123,727
16 84,922 35,573 142,852
17 95,479 39, 004 159, 395
18 105, 373 42,020 174,216
19 114,155 45,411 190, 747
20 122,499 47,520 204,976
21 130, 753 50, 441 216,149
22 139, 526 52,794 228,393
23 146,723 55, 168 245, 676
24 156, 818 56,935 254,394
25 161,979 58, 834 263,795
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Fig. 38. Comparison of age-fecundity relationships among regions
in the North Pacific.
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Table 14.

for the Pacific ocean perch,

Monthly change in the status of stomach and the composition of prey found in fed stomach

sexes combined, collected from the Gulf of Alaska in 1967 and

1968.
Status of stomach Prey found in fed stomach
Month Euphau- PR Lantern - .
Fed Empty Reversed Total sia Shrimps fish Squid Others Total
Jan. — 30 g 37 — — — — — =
Feb. — 99 3 102 — = = = = —
Mar. 26 138 21 185 17 1 8 10 — 36
Apr. 93 200 27 320 62 24 — 1 1 88
May 112 42 24 178 105 3 6 3 — 117
Ju n: 13 74 20 107 13 = — S = 13
Tt L 56 137 44 237 45 14 5 1 — 65
Aug. 73 111 27 211 63 2 8 2 — #5
Sep. 18 119 20 157 17 = = — 1 18
Oct. 9 74 13 96 6 4 — 1 — 1
Nov. — 18 2 20 . — — — - —
Dec. = 41 4 45 — — . — — —
Total 400 1,083 212 1,695 328 48 27 18 2 423
(%) (23 (64) sy (100D 78 an 6 CDH D (100D

9s

B+

3

|



Table 15.
for the Pacific ocean perch, sexes combined, collected from the Bering Sea during 1962-1965.

Monthly change in the status of stomach and the composition of prey found in fed stomach

Month

Status of stomach

Prey found in fed Stomach

Small

Other

Fed Empty Total EUI;};:U' Shrimps Crusta- Pollock  Smelts fiches Squid Others Total
cean

Eastern Slope Region

. i )
Jan. 8 14 22 — 8 — = = = 1 — 9
Feb. z 5 55 60 2 1 — — — 1 — 1 b
May | 35 81 116 = 6 16 2 — 2 3 i 36
Jul. | 7 13 20 2 1 3 - 1 1 1 — 9
Avg. | 11 2 37 9 = 1 — = = 1 = 11

I

Sep. ‘ 6 74 80 2 = 1 = i e 1 1 6
Total 72 263 335 15 16 21 2 2 4 7 9 76
%6 @D 79 (100) 0 @)8) 28 3 3 ¢ B D CLID (100)

Aleutian Region
May 62 98 160 41 = — — — 19 2 1 63
Jun. 11 9 20 9 - = == 2 - — = 11
Jiiw 1 7 13 20 4 — = = = 1 — 3 8
Aug. 45 133 178 43 1 == == — 3 — — 47
S e p- 13 87 100 il — 3 — — 9 — — 13
Total ‘ 138 340 478 98 1 3 — 2 32 2 4 142
%) @) 71D (100D (69 D 2 = D €23) D 3 (100)
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Fig. 39. Seasonal change in the status of stomach and the composition

of prey found in the fed-stomach for the Pacific

ocern perch,

sexes combined, collected from the Gulf of Alaska in 1967 and

1968.
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Fig. 40. Seasonal change in frequency of fed-stomach and the composition
of prey found in fed-stomach for the Pacific ocean perch, sexes com-
bined, collected from the Bering Sea during 1962-1965.
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TN 0B 2EHDTRGE L, T72ABEHERIUTH 2, LOrLAEOLED 2EE13 24% IcbEL, T
ilﬁmﬁﬁC%Héi@%%ﬁlﬂ?5@f§¢%b<m“ FEEIER TR 21— 7 Y713 20% icL

9, T8 (21%), BRI & O/NHEE (28 %) 1% <, HAYOHKIZ S BEAEL
fwéomﬁf@x7rvav57®@%@¢¢uvtﬁm&mﬁﬁb,@@ﬂ&ézﬁmbfwaoﬁﬁﬂ
RIS 2LV AKBERISIR, A7 b U &5, ALAH, 39 ) vAH zefinsnhkaxntiara
TEKERTH B, ZDEBNHTHIMBRICEBLAT, TIAAA R OEERDIEBEYOEEED, i
DFBICBT 3L BBEEICK->TV3, T a—vye VBRICEO TS, SHEYOHITHY 3 HEEOMKD
EBOWEPS, TIAAEERED & HAEYORMHT JNEEZONDE, BHEYITONTD DX D EIFENE
B, N— Y Y IUEEERE T 7 A HBEES S ORFHOMIC, AEECVERE—AERROENELESHT FERR
Hictk - T3 e b,

-y Y7, T, NREBRHEO 3 EEARRMEE L THBILTEANL, T AAE, FERAE, BX
BT ) a—YevO3RT, HEHOPRICHD 2 PERBHOEIGR ThEi, 899, 69%, BXU 72% T
BHbo TIAAARTBIEOVEEAERGENS G, TAEIRRETH 2 EHHLE S, DPBADEE
LENICHIE LD DTHEEEZ SN o
LYUBIMOVA (1965) 1, T 7 ZAABICBT 357 5 A A4 X OBEIHOEMR ) X 4 L HEYICOW THE
L, EFEZEDBCCTHBIERICIEAVEREZRE LTS, LL LYUBIMOVA ST 53RN AR 2T T v
7 FvEERELTOEHR, LEOHEISEZTEL D,

WAV EEHRICE T 327 5 24 4 27 OFEIEREH SR ICOVTOERZ, BAEOHE SN TR, 3
Zo@EBIcENT, BEREYICEAFT IENEZRICGEDONIHTH 205, FIET 7 2HBERICET 3
LEBEEEZ NG, HAMOEEIIZERL &L, HAEHBEICET 27 5 2H 4 X7 QEEENK
ZOEE, ERKROKESENHICER LT 2B 3,

5 EFEOH|E

LKFEPEDT 5 AA A R ITDO2NT, ZOMETIHSHEWL - ICAERENEEERE L, T OEFER OMEA
B2,

T5RAAARTIE, KEEOHREL) 7ANV=THLET 5 ZAHE, =) v liBEIET YV a—ve v
FIEMEERTHLTF v v H2EBID S TEIBENICEBLEOEHICHH LT 2. TNSEF FED4DDHK
FBEECANTHEBLTO . (1) HAEFEHEAKEHT AY 7 4 v=TH»o7 YV F 4y va a7
WKinF THTE L, MORMED O HBIMIIL TV 3. 2) 77 2 ABIEBRARKETZ T 7 2 A8, B) 7V =
~v+7ﬁﬁ%%ﬂu7ul—y+VWE@ém(m%%%ﬁw@m%ﬁi«—U/7@$%@tMﬁﬁm
SHLF vy HRENERTTEIBHEICOT TOMRIC, ThEhsmL, Falls LOHARIC, MH
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DOBRENDRBEPELTHEEEZ OGNS,
SRERHIC BT 2L IR T 2 EDICTASH TRV, DWFNORKEICEL TLHFaRREZBOXB
LA RERBICGENHBTHIL, £BT 31Tt > TRBICHBOER~NEH T 2bDEZEZ 5, AHLSTROM
(1951 X, A Y 7 +0=THOEE 200 w4 VPl EOEED R « thEH OKE 0~140 m) » 52D Se-
bastes [BOMEAEZEZ FEL T 5. MOSER (1967) & A7 7 2 V=T HD <A VD& DERENPS Se-
bastes paucispinis OHEMAIREL TS, LT, - fiRIEREZHORET, L d BMOEE
BTHBRELE NS R ADICEENICHE TR $FIZ, Sebastes BROBRICOA L £18b - 1o EHERERE
M &4 5. ALVERSON « WESTRHEIM (1961) (3, BUAEFHROEREHME ~ 1 vOMET RSNz <
SalOEohns, 20~50mm DT 7 A4 Xy OMMRN EHERIN-TENS2ELZBMUTEYD, #

—~ 200

BACK CALCULATED

200 b+ 100

THEORETICAL

STANDARD LENGTH AT AGE t+1 IN MM

100 1
i 200
100
0 1 1
0 100 200

STANDARD LENGTH AT AGE t IN MM

Fig. 41. Comparison of the Walford graph between back-calculated length
and theoretical length for Sebastes umbrosus collected at La Jolla
reported by CHEN (1971). Theoretical lengths calculated by CHEN
were obtained through BHRTALANFFY’s formula derived with back-
calculated lengths. SP : Shifting point of growth pattern.
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BEICE T Bk AR OIMAETR L TO 50 < QBRI bl AEIEZHT, 3~5F ICEBTLTIHT

EAEATRICETT 2L EL 5. COMAZE TOAREFRRL, EERETOEAERIAE,

EAATE~OBITIZEMT, —2C 100 m DIZEOBELZ S0 B LU BEEEREICEET 3, K
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Fig. 42. Walford graphs for back-calculated lengths obtained in some Sebastes

spp. by CHEN (1971), collected from off California. SP : Shifting point
of growth pattern
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DSGIE DI H O BB~ LA ICE DIEEKBEREZ BE» S TN RIERTH 5o BEEFICA > TH

SOABBIIEE L TKE 200~300 m OFELEAETH 5.

EAERICHTT 201 - THERD/ S8 — v RELL, LREENE T 2, COLEEHEROEMZ, E£
ELTHAYOEITERAL T 3EEZ ONE, —BICHY « = 2FO XD 1A & 5 ckEBEBREEZ 5
AR, EEOH ZKIHICTDERD /4 — v 2 LS E2H D O icaFERD ISV, TOET, 7
S ZAH A RIS EIEREAR S EM SN Z B, CHEN (1971) OHELIH Y 7 + =T HOKED Se-
bastes BOEEIC DN TOER A BET2E, TIANARTICEBT BERALLSEAEED <2 — v DEAL
MAEDH SN B, CHEN ZZDHFHICOOTH B LTI A1, CHEN O L1z Sebastes umbro-
sus OWEREEZROT WALFORD OEAR AN TH 2 EHMRZ 2 KO &80, 3 & 4 i
SMICERD ¢4 — v OZEWED Bl &t 3 (Fig. 41). CHEN 23[H U Skp/c BH K ED k-
T WALFORD DFEAKAZH &, 2ERB—ADOEM FICW 3335, T OiEkE | TIHADFICA - THEAEIMET
5L, ~1FETHEETIFICKE - TAEMTIE L (Fig. 41, CHEN OWE L 7cfthd 4 D Sebastes &
DOHEHEEICSH, RUREBHH SN S (Fig. 42). #hid, choomfn2~3FbL<iF3~4Ficz
DERD/E — v BTV AHEERLTOEEEBEZ SN L. Y LOBRIHEERET 5E, EH5MicE
RO/ g — v 2T 553, Sebastes BOMFICILL T1b - 12 D X S i M &1 %, Sebastes &
DEL DHFBOFHBBEORBICHHL T35 LLWESIZIZHEITH 555 (AHLSTROM, 1959), ZDHD
HEICOOTIR ST, MOSER (1967) 134 Y 7 A v=Tih® Sebastes paucipinis OESIICE
B BEEKBICOOTHEL, KEM 18em (1312 1.53F) TEBEIC, H22cm (ZIF2F) TKE 40~
80m (EEMNHENIIAD & 5T i, TOBERICHE ST X0 BOKEIC, HKEREFR B¢
5T EELMICL TN S0 S, paucispinis OEREG £ ZFEMCHHRE SN TOREND, 2~3Fic HED/<
S —VEBESETHETHAS T EM Tl & 41 5. PHILLIPS (1964) I3, dbAEREHERE® 10 HEO
Sebastes BOMTEIC OO T HEEDMEZEITIE > T B, LED/ 4 — v OELICDONTIRA S SN TN
Vo BEVBCITHLETREEL IS, OB OO TRABREICHEATIENIZN,

EAEEICA>THSDT 7 A0 A X71E, HERNICE SBE) - Bl L 70, fholBomEis ks < RE
L&-7D T 3FE B0, T L THRFEHMICAERPRE—REBBROEE Uhy 2. HAEEERIC BT
BT 7ANARXTY, RbEREPAKEAKELED . ROTR—Y Y 7IHIHERT, 77 2 HBEEOHEEN
ARE, REHRIC—FNS0. Tho0EE, BRFEHSAER LT 2 /KO HEYOM EBDENICK S
IR EWEEZ Do HAVHHE TRAERKROBKEBEOHEL RSN EEZ SN B, EEAFICASTT
7 AN A X OFEKIBOEMMIZ, 4~6°C EEZ SN 5.

BRI E & 5 THRAAMEY, 7T 50 % OMESHEIICEAL, 9 TRMOMESERAT 2, 7
7 AN A X RIEAET, 10~2 HIcaZR L, 12~3 g L2 ~3 A H AR TIIRE4A%TL, 3
~6FiciE 8 2. EIRDFEIEIC b RFBRICEN S D 5, TORNBERERICET 2 LR UEFET, %
FREV EIBEELICSH L AE T CICAES D TERER D LBTE DD, HOOATER LB
NEFFOETIRELB O OREELEET 2, TOMICHEKOE) X ICHEEMICHEE - BHINT, S&ichiR
NIRRT, BEBEORBETIRE S /KIBICART 2 2 HilTEh 2, £ cofiic, ko 3 AFEEICRE K 2
EEZ %o

TS ANA Ry OVENEEDIL 25 FEEZONE. EEHNBRAEER, 41cm (77 2AEER) »d
46 cm (N—Y v /EEEE XOHAEEHR T, EAF BT hEBESEGT/IHOETH S,

O WEAE R, FUNAREICE 5T BERTALANFFY O4MES  KEMGEAARY, 2OBERALS &
L7eth R,

ﬂl_\
o
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1 EBEREEORFEL

1.1 REEOEE

HAL XUV EORENMB I N 1960 (ERIEOMRE], ERlo R4 Table 16, 17 % X Fig. 43,
44 TS 7,

RN OEILES 2 L, <= ) v 7T EEAAERDS BRKEL KL 2 Dol
T, TVa—ve VBETRIEEE ST DLH & K&\ (Table 16, Fig.43)o 7V a— v+ vigRic BT 2
MR 1965 FRRBKBICHED LTRTH 2, SLERTFEETR T 7 2 AEHEICE T 2 BERSKEIC A X
<, 1964 4EH 5 1968 FFichp I TRBICBINL . cAMICEL T2 L0 S REE(LERL T B (Table
17, Fig. 43)c HKFHMHRT S, 1965 x5 1968 4FIThld T & LNIEN T b5, ER I 2ulic
WP Utc &l 5888 % JRLTW 3 (Table 17, Fig. 43). HAFEEBRTIE, WEEIC X 2 EHG KIS

BERING SEA
! | ERIN 200 [~ BERING SEA
ES ———: EASTERN SLOPE
REGION 98— aapay
AL -e-e-=--t ALEUTIAN UR ——=—: U.S.S.R.
REGION
o0t 1= 100 |-
g
w
E T T T T T T
9 1960 1965 1970
9 100 |-
S wo :
g NORTHEASTERN PACIFIC NORTHEASTERN PACIFIC
GA ———: GULF OF ALASKA & JA ——: JAPAN
B REGION UR —=-: U.S.S.R
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a - 300 [
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=
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Z
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Fig. 43. Catches of Pacific ocean perch by re- Fig. 44. Catches of Pacific ocean perch by
gion in the North Pacific from 1960 to nation in the North Pacific from 1960
1972. to 1972.

BEEINZY, EEMEORERER/CHERFIDETICEENLO LTEY, CoERIcET 20FEDHIERDS
LI DIRZNSICADIFIDBAEN,

ERlic#EREAZE, N— ) Y IBICBONTRAARE VEDOHEERICE LT RKEENDHILND (Table
16, Fig. 44), JbBAEF ik 3V EOBERRIMOE 4 IC N THREIC A S <, 1953 4 DIMIRRIN I &k
L 1966 ERIE 2 B LT B (Table 17, Fig. 44). 74 )V AAREB LU n F 41, =) v 7/EGT
FIEREATEOLT, AR TRERAZBL TENEEKEDE I TH 2,

N— ) v B RIS D 3R TR, BEDOERH - Th, BEHEROYVIICEZBDRIEL ST /-
DOLEH D > BICHEREL T2 L0 HBRTRBE/LE ST D, £ LTCO [HEISBEFROEE | 12



Table 16. Catch statistics of Pacific ocean perch in thousands of metric tons by nation and region in the Bering

Sea from 1960 to 1972. See text to make clear the source of the statistics.

Japan . U.-S. 8. 142), U.S. A. and Canada Total

Year 2) 2) 3) E E E

ESalSotS;n |A]eutian Total Ssltoe;en Aleutian | Total gls(t);ren Aleutian | Total g]s(t);ren Aleutian | Total
1960 AT — 1 5.0 — 5.0 — — — 6.1 = | 6.1
1961 13.0 — 13.0 34.0 — 34.0 — — == 47.0 = 47.0
1962 12.:9 0.2 13:1 7.0 = 7.0 — = = 19.9 0.2 20.1
1963 17.'5 0.8 18.3 7.0 20.0 27.0 — — . 24.5 20.8 45.3
1964 14.4 30.7 45.3 11.5 61.0 72.5 = = — 25.9 91.7 118.0
1965 7.8 39.4 47.2 9.0 71.0 80.0 — — — 16.8 110. 4 127.2
1966 175 32.6 50. 8 2.7 57.7 60. 4 — — = 20.2 90.3 111.2
1967 19.6 14.4 34.0 — 46.6 46.6 — — — 19.6 61.0 80.6
1968 28.4 23.9 52.3 3.1 26.6 29.7 . = — 31.5 50.5 82.0
1969 14.5 15.:3 29.9 + 23.2 23.2 — — — 14.5 38.5 53.1
1970 9.9 1313 23.3 4 53.3 53.3 — — — 9.9 66.6 76.6
1971 9.8 14.5 24.3 + T2 7.2 — — — 9.8 21.7 31.5
1972 5.5 9.3 14.8 0.2 24.6 24.8 — — == 5.7 33.9 39.6

1) Figures are compiled from both statistics for the North Pacific Groundfish Fishery and the Hokutensen Fishery. The
statistics for the North Pacific Goundfish Fishery have been tabulated with fishing year, from November last year to
October in the statistic year.

2) Excluding data from unknown area.

3) Including data from unknown area.

4) Including some amounts of rockfishes, Sebastes spp. other than Pacific ocean perch.
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Table 17. Catch statistics of Pacific ocean perch in thousands of metric tons by nation and region in the

Northeastern Pacific from 1960 to 1972. See text to make clear the source of the statistics.

99

Japan . U.S.S. ﬁ). U.S. A. ane Canada Total

Vem Gulf N Easterj) N Gulf Eastern Gulf Eastern Gulf Eastern

of Pacific Total of Pacific ikal, of ; Pacific Total of Pacific Loal

Alaska Alaska Alaska Alaska

1960 — . — . — . - 4.4 4.4 . 4.4 4.4
1961 — — o 16.0 — 16.0 = 5.8 5.8 16.0 5.8 21.8
1962 — — — 65.0 — 65.0 — 8.3 8.3 65.0 8.3 73.3
1963 6.3 = 6.3 130.0 = 130.0 = 11.2 11.2 136.3 11..2 147.5
1964 10.7 = 10.7 230.0 = 230.0 — 10.0 10.0 240.7 10.0 250. 7
1965 38.8 - 38.8 306.0 34.0 340.0 — 14.3 14.3 344.8 48.3 393.1
1966 63.0 0.1 63.2 135.8 51.8 187.6 = 12.3 12.3 198.8 64.2 263.1
1967 54.7 16.0 72.5 66.5 44.2 110.7 i 7.3 7.3 121.2 67.5 190.5
1968 54.2 22.3 76.5 45.2 23.6 | 68.7 o 6.9 6.9 99.4 52.8 152.1
1969 55.5 11.9 68.7 18.8 4.2 23.1 — 7.5 7.5 74.3 23.6 99.3
1970 44.3 7.2 51.8 t 2.8 2.8 0.5 8.4 8.9 44.8 18.4 63.5
1971 44.8 5.2 50.0 29.7 3.4 33.1 == 5.8 5.8 74.5 4.4 88.9
1972 52.0 7.8 59.9 24.0 2.6 26.6 — 6.6 6.6 76.0 17.0 93.1

1) The statictics have been tabulated with fishing year, from November last year to October in the statistic year.
2) Excluding data from unknown area.
3) Including data from unknown area.

4) Including some amounts of rockfishes, Sebastes spp. other than Pacific ocean perch.
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FELUTVHEOHEKLLHDTH 5,
1.2 BEZEEHOHETE

HARIA DO 2 @ fEOEIES DT O Hatniisin iy, TR AROKED REREE 2Ry
T, BB OBIREEIEREHEE L.
1,21 BEBRELEEMBORE
ERFEFICET 2HRDT 7 20 4 X7if¥E, 2250, DHESE, ¥4 Frta—w, 24—y tn
— A1 & KREOMEIC X > T THbNTH: (Table 18)s I L » T FBEMRENRL 255, BB H
(U1 Yo itE (CPUE) 2RO THEHRERBRENET 2 DI BHEDRILERXET 245
MWHBo CCTHIFHREFERECBL CEROWMBEDTIcA 42— b+ v — Ve EHERIEE LT
Table 18. Catch statistics of Pacific ocean perch in thousands of metric tons
for Japanese fishery by region and fishing gear in the North Pacific.

PT : Pair trawl SD-T : Side trawl OT-T : Other trawl
DS : Danish sein ST-T : Stern trawl

\iﬁagio\n Bering Sea Northeastern Pacific

\_ Gear 2) 2) 2) 2) 2) 3) 2) 2) 2) 3)
N PT DS SD-T | ST-T |Others| Total | OT-T | ST-T |Others| Total

Year
1960 ? ? 2 - — 1.1 = = —
1961 ? ? 2 = = 13.0 = — = —
1962 @ ? 2 == = 13.1 e - . —
1963 5.8 10.9 1.6 = = 18.3 . 3 5.0 + 6.3
1964 5.5 10.5 16.2 13.1 — 45.3 = 10.7 + 10.7
1965 = 1.0 27.2 18.9 + 47.2 1.6 37.2 + 38.8
1966 0.3 2.0 25.9 2119 0.4 50. 8 0.7 62.5 0.1 63.2
1967 0.1 2.6 8.3 22.9 0.1 34.0 0.3 0222 + 72.5
1968 . 3.7 1.4 47.2 — 52.3 + 76.3 0:2 76.5
1969 + + 1.7 28.2 4+ 29.9 = 68. 6 0.2 68.7
1970 + s + 23.1 23.3 — 515 0.3 51.8
1971 + + 0.1 24.2 + 24.3 0.1 49.7 0.2 50.0
1972 0.1 4 + 14.7 + 14.8 = 59.7 0.2 i 59.9

1) Statistics by gear for 1960-1962 are not available. Composition of fishing gear in this
period seems to be almost the same as in 1963. Statistics by gear for the Hokutensen
Fishery in early period were estimated from the number by vessel type.

2) Excluding data from unknown area.

3) Including data from unknown area.

AL —yv b o— VO GE YETERDLIMOKE X)) BFELSH(LL, FEHFITF 200 b 25 4,000
b Ck X ENMEORHEORMIIRET 2 X 51T - 7o BIROBBEEREIMTIC X > TO R 205, B
B FEREZID LS BRI € 0FEERICANT, BEMEMRHNARET 2 4ESH 5. < CTIR, B
(FE, 1971 ¢) 1cBW 5 & [[ UM X ICHE > T (Mo i & ik fe & OBIRARET L, R 4
EWDTo
MO B & BELAT S5 04 0 iR O BIfR &, dEHUASEED 2 MHBIC DN T A B &, BRIE Y 0 R F—
LR EIRL, MVHBESR 8 oifaMosit bEy (Fig. 45). MRPER 9 1B 2 AR AN O BAIE 1Y b S A
BNEHIT, T ORBROMIIEEREBERSMENZEL KL TN 1966 4 b o — Vi FlcB0n T BT
& Gl ®RERD 24T 282 L TR, KO b o— MR T D BHET 7 v P 2ERLT
AU E7aERHRELUTRET 2 L1078 5 7o MR ICBT 2EMIT, Hic oWHANEETH B
(FE, 1971c), MEERFHDO LTI, 2Oy b9 &5 o d 3ESHESHEE L CEH IR TR Y
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Fig. 45. Relation between vessel size and catch Fig. 46. Relation between vessel size and catch

per unit of effort (CPUE) of the Pacific per unit of effort (CPUE) of the Pacific
ocean perch for the Japanese stern trawl- ocean perch for the Japanese stern trawl-
er operated in the Northeastern Pacific er operated in the Bering Sea during 1964~
during 1964-1972. Unit of effort is 1 hour. 1972. Unit of effort is 1 hour.

&, T 7 AAA R OBMEHY Y ERDSASPT RN EE S 5T 5.

N—1) V7D 2 HHRICH T B AHIEESR & BATE Y b it - OBk b, dLHUKRTEED 2 ek T B &
ZIZABTH 2 (Fig. 46). RO LHMBE YD EERR F—LBE2 L, MR8 DMK bEL.
1212, HmAEERIC B TR, BAE Y O BIEROKEXSLBRICEN. ORI, A7 Y EITD
BEHhEv LT, aHFH LA, =V BEOERRMNEL, TomMBoEMBEzh s 0REEHME L
BEEE T -T O 5. WIERKEI LTI, 77 204 25 UAOHBEICG &S ok s i
TN Y, CTOMRICEBT 27 7 24 4 Ry QBRSO (S ZAERIICED KEEDE LS 5.

A BSERRNIC A 72T 5 A A A R A ORI FEE RG] ic, Table 19 & 20 i e WIFNDiEEIC
BT MBS 8 OIMMEREZBL TEREOREAHT T S, 7272, T a—vr YiEBITEOTE
TR, 7 O b S B OWIEE ST T 308, JLRTFIEARAE L TH S &ML 8 Ofafitdii
bELEOMEAD T ERTI,

PlE, CoThiaLsEARAET 2L, 24—V b o—LOMBEERS (B b »$2,500~3,500 ) @
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Table 19. Catch of the Pacific ocean perch in metric tons by region and stratum
of vessel size for the Japanese stern trawler operated in the Northeastern
Pacific. Data from the unknown area are not included.

Stratum 4 5 \ 6 7 8 } 9 Total
Vessel*) 300~ 500~ I 1000~ 1500~ 2500~ 3500~

size 500 1000 ‘ 1500 2500 3500

Gulf of Alaska region
1963 = I+ — — - 4,979
1964 | — = 2,529 2,679 5,531 = 10,739
1965 ‘ — = 6,332 3,589 27,266 = | 37,187

|

1966 — 3,347 955 12,815 45,047 — 62,134
1967 w 194 2,068 5,338 18,066 28,677 25 54,368
1968 ‘ 1,241 3,247 | 419 11,211 23,816 14,112 | 54,046
1969 4,215 | 2,220 235 12,367 27,582 8,804 | 55,423
1970 “ 5135 | 1,234 ‘ 360 10, 594 21,488 5,401 ‘ 44,212
1971 2,683 ‘ 3,325 ‘ = 10, 655 15, 588 12,299 ‘ 44,550
1972 4,050 2,817 98 13,962 12, 7117 18,230 51,874

Eastern Pacific region
1966 — 117 = = — — 117
1967 - ‘ 1,835 = 199 13,276 730 16,040
1968 2,021 ‘ 3,776 — 523 9,861 6,090 22,271
1969 47 1,032 == == 4,979 5,802 11, 860
1970 33 ‘ 421 = 80 1,109 5:382 7,025
1971 554 | 372 — 167 1,506 2,580 5,179
1972 | 18 | 104 — 782 4,273 2,614 7,791

*)  (Gross tonnage

B, BEEESENERIC, TIANA RS E THRE LABES HIBE L THB-T03EE EX 50
b0 COEDDL, BEHBEEREEHTET 20DICIIMUBERE DAL — v b o— VEMEEREEL LT, ZOH
(L5724 D R 2 O 2 AR b & X B

1,22 7SRAXRTOBREINEICKDBIE

FENEO LT, REEDhIch» 3 77 2 H 4 X7 O EESOESIE, RICLD FRICE T B
%o TR, MDT 7 2AH A Ry T EAMGRE UTHEEL TR Y, ez X (B, BE1
BE, REE304r, MMM iIcE oo 2B, fhoffict 3 2 BEORBES—FHICE - TEHEIND DT
BB TITANARrOWER, BERABENBICE - THEERL, RELALWLOHhOAEBENRS T
WEOS LW HETHEN S, LIt T, TI7AHAXRTEZRRELIZEEDT 7 24 4 247 QY
WEEER, REORTIChLD ST, 80~95 WU EEOENMEL L 2O LEBETH 5.

BEEMM & L7 R &2 — v b o — v DR 8 DD, IERE LT 7 24 4 X7 O falEEI& % Table 21
IR 7o RIS, ~N— ) v 7 iEEEREE I A2 RO THEME N DS, WP OEERIcs N THIIEE T
LTkTn3, Tb5, IO 3MEHICENTIZ, 1968 £F T 80~9596 DE Ml ZR L 7z SIS A
1969 4EPIBEREICIET L TR T HEIFEIT 50~6096 DIEES - 7co & DHRIERIE D REICET BIETIR, AH
OFIFETH~NI L DT, BSR4y b 25202 E UTHREST ZEEBEMUFc ERRRH 5L &2
SN B, FEEMB L U S oMdrhicd, 1969 Fici3 2y b £ Jick 2 BT B4 flikd 3
77 v P ERE LU CEMS2ERO I EMBE LT 5 (FE, 1971c). 2DOHLELZBE-T, BldTOE S
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Table 20. Catch of the Pacific ocean perch in metric tons by region and stratum
of vessel size for the Japanese stern trawler operated in the Bering Sea.
Data from the unknown area are not included.

Stratum 3 4 5 l 6 7 8 9 Total
“Vessel®)| 200~ 300~ 500~ 1000~ 1500~ 2500~ 3500~
size 300 500 1000 1500 2500 3500
Eastern Slope region
1964 o - . — 60 1,143 — 1,203
1965 — . — - — 1,153 672 1,825
1966 65 4 86 — — 1,707 2,443 4,305
1967 1, 350 919 745 = = 2,919 1,348 7,281
1968 713 4,570 728 2,311 544 10, 498 1,635 20, 999
1969 512 3,711 105 268 84 3,059 2,206 9, 945
1970 117 222 38 98 296 3,872 1,515 6,158
1971 139 1,320 28 202 998 1,843 504 5,034
1972 1 1,200 317 6 406 617 1, 306 3,853
Aleutian region

1964 =— — = — 4,166 7627 = 11,793
1965 652 = 7 — = 8,981 6,912 16, 552
1966 — — 363 — — 6,789 6,508 13, 660
1967 — 3,346 2,006 — — 471 3,383 9, 206
1968 . 12,152 295 32 2,700 6,723 489 22,391
1969 4 7, 231 488 — 4,475 1,195 140 13,533
1970 = 2,383 1,028 — 7,804 154 0 11,369
1971 — 3,334 1,065 703 5,011 2,202 532 12, 847
1972 = 3,526 1,634 690 2,328 355 135 8, 668

*)  (Gross tonnage

Table 21. Composition of the Pacific ocean perch in percentage in the catch

statistics for the stratum-8 vessel of the Japanese stern trawler.

Northeastern Pacific

- Region Gulf of Alaska Eastern Pacific

Year T region region
1963 68" =
1964 78 =
1965 85 =
1966 89 80**
1967 67 66
1968 82 69
1969 71 84
1970 75 74
1971 64 65
1972 62 52

*)  Composition for stratum-6 vessel.
#**) Composition for stratum-5 vessel.

Bering Sea

~—__ Region| Eastern Slope Aleutian

Year —— region region
1964 45 94
1965 25 89
1966 12 93
1967 27 62
1968 33 95
1969 5 76
1970 4 41
1971 2 55
1972 1 50
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perch in catch statistics by statistical perch in catch statistics by statistical
block and month for Japanese stern block and month for the stratum-
trawler by stratum of vessel size ope- 8 vessel of Japanese stern trawler
rated in the Bering Sea in 1968. operated in the Northeastern Pacific

in 1968.
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Fig. 49. Annual change in the relationship Fig. 50. Annual change in the relationship
between CPUE and the composition between CPUE and the composition
of catch for Pacific ocean perch in of catch for Pacific ocean perch in
. the catch statisti -
catch statistics for the stratum-8 ves- h statistics for the stratum-8
1 w6 t . 1 ted vessel of Japanese stern trawler ope-
anese stern trawler operate ; : :
Sl EhE e L 2t rated in the Eastern Slope Region in
in the Northeastern Pacific during the Bering Sea during 1964-1972. And
1968-1972. the estimation of the density index for
Pacific ocean perch stock in the same
period.
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IERGIDORBRDHD & SISO 6N B X— ) v 7 iED FERREIFR O 1968 4FiCd 0 2 ANEIBE 51 o 18 4
%% Fig. 47 1TR U7z HEA R IIMBRERIC X - TERL 208, wfn@%&mﬁwfgmiW@%¥¢%
D&ITHbo HTEDOIEBOBERNT, HIRTHBNIMBEE RO ik RBIcFI LT 2 B2 o5,
FAEQILHE A EEED 2 HERIc B 1) 2 EEMMEROEMD, 77 2 H A X7 QLS & BN HEE
L DB FHR%E Fig. 48 1R Lico WTFNOMRICBNTd ERFIOBRS D £ 5D TH B, 2DLIIC
MRS & BIAIE 1Y  EE & DI, W&W&%m@@LLTm@wm%mmﬁ&LTmgﬂb,%@
HBELZZAERNTT 524 4 R ORELHEDOE N 2B Y Y BEBDORO ZMHIET 2EX T3 &
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Table 22. Regression line between eatch composition in percentage and catch per
unit of effort (CPUE) in metric tons for the catch statistics of the Paci-
fic ocean perch caught by the stratum-8 vessels of Japanese stern trawler
operated in the North Pacific.

Northeastern Pacific

\‘_\Iiigion‘ Gulf of Alaska region Eastern Pacific region
Regr(: il - N o
@1 Coefficient Constant Coefficient Constant
Year | -
1968 0.0745 —0.373 0. 0841 —0. 945
1969 0. 0586 0.166 *) )
1970 0.0762 0.076 ; *#) it
1971 0.0643 1.079 ) )
1972 0. 0502 0.977 0.0615 —0.559
Bering Sea
= \E&Eion Eastern Slope region Aleutian region
i Regrei T 7 i il
\‘*\ssion Coefficient Constant Coefficient Constant
Year e )
1964 0.0492 —0.419 *) )
1965 ‘ 0.0533 —0.068 0.1175 —1.545
1966 | 0.0740 —0.035 *) )
1967 0. 0540 0.039 0.1416 —3,648
1968 0.0488 0.172 *) )
1969 0. 0300 0.135 0.1090 —1.458
1970 0.0359 0.202 0.0758 —1.434
1971 0. 0369 0.120 0.0481 0.538
1972 ‘ 0. 0480 0.012 0.0514 —0.124

*) Regression line was not calculated because the each composition

of Pacific ocean perch showed high percentage enough.

**) Regression line could not be estimated with sufficient reliability

because of scarce data.

FUHBIT A 1 2 BEHERNVR SRR O AR OB 2 fRic, RRAEIC YRERRE HTIRY, fohifiRs Table
22 125U Fig. 49, 50 B3 LU 51 Rl ZOBE, 77 R H A X7 OEREEEDSFTEDICE N ERICON
T3, B 0 [ERAMIES 2 LB 7w, BURERRE RO - 72 F 72, 1967 ERIRETOILH
KVEFED 2 BRIT OV T, MEIEEREI - SRR X O BRI DFIH T £ 180 - 7oy, BUREERIEsR 1S
ot

JEHKTEED 2 M5 T, BT BR ORI R LI ICABELBZL B0 oo LT (Fig. 49), x—1) ¥
7O HIBRE MG B O TIE 1966 4 LIRRENRER ESAE 2 8 UIEIC3 3 7c e OHEIN G 3 & 0 D BR4EE(L
% (Fig. 50), 72—+ Y#ERTIE 1969 FELIHTO K X ZERRED & 1970 ELIE D /N S [ER R
L BRMEMISRREZE(LE LT B (Fig. 510 2O XD B4 ROMEEM OEN 3, BiR & 5 OR#Ehs iR
ICE>TRBBIDITELLEDEERZ S, 2D, JLHEKEED 2 RO TR, RGN &
FEROBUHREOFIE M, [HERFH D S35 S NIAFERBI O BAIE 1Y 0 R & ERE O S 4A2 T
B LT, BHEOMELSEDOMIEZETTE -7 (Fig. 52). fEHAOEER, b ATETAEICEAS L
RIS (Table 21) OS5 BEEVEIGOHEAZR LT, 85% & Lice N— Y v 7iFED 2 iRic OV TII,
ERABICR Y SN BRI RR A O T SIS ORIEE 1778 - 72 (Fig. 50,51, ##EEs O/EL, ~—)
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Fig. 51. Annual change in the relationship
between CPUE and the composition
of catch for Pacific ocean perch in

Fig. 52. Estimation of the density-index from
observed CPUE for the Pacific ocean

perch stock in the Northeastern Paci-
the catch statistics for the stratum-8 fic during 1964-1972.

vessel of Japanese stern trawler ope-
rated in the Aleutian Region in the
Bering Sea during 1964-1972. And the
estimation of the density index for Pa-
cific ocean perch stock in the same
period.
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T 5 A A AR OIFEBOBEFEEREERE Uiz, BonIcfEis, JrEEa 280 LS BAIS0Y 0 faits
BIUOBESGF EOT 52 A A 27O BESBDEEGE LT, Fig. 53 8L 54 TR, KigRick
2 EIRE R AL Y 0 R OREEL ORI, KENBSER D ZRDONT, BLommiEK
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Fig. 53. Comparison of the density-index with Fig. 54. Comparison of the density-index
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o - sition of catch for Pacific ocean perch
position of catch for Pacific ocern perch ; o
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D ABEUCEREFEKO HH, 0 ENICEROBEEAREZLVWEEDEEZ b,
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W O L CHEE SN ISR EEIS B & Table 23, Fig. 55, 88X 56 iciBif 7o,

T 7 AAEERICE T 2BHEO BT, REMBYNOEOKEER S, 1967~1969 4Fich i TETF L 72,
19644FD> 5 1966 4EICH T CTOL wmILDs, COBHFEBEDE TN 2L/ S LIt EZ 3. 1970 DK, G
DEEETETEIE LY, BEICHETLTTCERNARLTO 3, SRICBVTHEROKEIETLTT
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HARNFRRRICEB O T, BTEOEE 13 1967 5 5 1970 4Eich I TEAMICIE T Uz, T hid, 1965 4E 5
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BELL, HEICE-TH ETFERZ EIELTHE0. BROBE T F ZEOKIECE T 28R TSN
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Table 23. Annual change in the density

T AGE COMPOSITION
index in metric tons for the
abundance of Pacific ocean perch
stock by region in the North 3T e
Pacific.
Northeastern Pacific. 2=
— 8
~__ Region| Gulf of Eastern 3
: Alaska Pacific g 1 -
Year ™o region region .
1963 7.63 — 9 o _
1964 6. 54 o 3 s 10 15 20 25
1965 6.08 — 5 AGE
#) £
%ggg g 2171 % gg g LENGTH COMPOSITION
1968 4.46 5.03 § 0"
1969 4.73 4.65 Z
1970 ? 5.88 3.23
2 - TOTAL: 26550
1971 5.64 ; 4.28
1972 4.94 ‘ 4.55
| § s
*) Not reliable enough for scarce catch.
Bering Sea 0 =, - - ' - | -
E - — 20 30 0
\\\Reglon SEiastern Alaitiag T T AT
R ope region ; : . ;
Pear — region g Fig. 57. The simulate data for age-composi-
1964 \ 1.9 ‘ 9. 64 tion and length-composition used in the
1965 5. 00 ‘ 9 62 analysis of the iteration in this study.
Survival rate of 0.75 was given for ages
%ggg i 2(1)(7) 821361 13-20 in the age-composition. The length-
1968 | 4:81 ’ 9: 20 composition was back-calculated from the
1 . | . age-composition through the origina
969 2.98 8.90 I I h 1
1970 3.61 5.77 length-distribution by age. The distribu-
1971 3.63 ‘ 5.10 tion for the Pacific ocean perch in the
19 2D | 4. ull o aska region was applied in this
72 4.57 76 Gulf of Alask i lied in thi
|
analysis.
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Fig. 58. Change in the calculated age-composition according as the process
of the iteration. Small circles in the figure indicate the simuiate
age-composition.
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80 T B s B

Table 24. Comparison of the age-compositions between simulate

number and estimate through 5-times iteration.

Simulate S
Age ) by b-times
number iteration
5 130 115
6 366 361
4 880 996
8 1,878 2,065
9 3,123 3,129
10 3,835 3, 660
11 3,703 3,541
12 [ 3,084 3,010
13 ‘ 2,400 2,370
14 \ 1,819 1,788
15 1,372 1,329
16 | 1,035 990
17 | 774 742
18 ‘ 584 570
19 440 447
20 329 356
21 249 291
22 191 244
23 148 208
24 116 180
25 94 159
Total | 26,550 26,551
Survival rate, -
e \ 0.754 0.755
i, Survival rate, |
ages 20-25 | O e 985
Survival rate,
gy | 0.756 0.768

SEWME AR T ZESBRENHEDOESBEA ST ICEZ FESHERE () B NESME () &
DEDHHEDFIIH 0.002 LIFNIcE 2EE 74U, EA LS TEEOHEEENB LN 5,

KX TROIAESERIZ, TXTEROHEIC K > THEE L 7oo BRENCHEE L 72 B AR D Ha Y O 4FS 41
REM RNV BT 7o 7 5 2 AEERIC OV T, KERNCHEE L2 ESHR A ME L TR0 b D & L1,
HAEFHRICDNTIR, 7y v by« A LT vkiBickd 2 BADORMEDREN I S THREMAREER b
ey, TN T4y va e 3n Yy ETKROMEREE, BESOICK - THEOMESHERICHE L TR
1z

2.2 FHHEBORERE

H AR D Y D E SRR A iR B, AFkEiC Fig. 60 & 61 1T/RL 72,

T 7 A NBHER T 1963 452> & 1966 Fich 1T TE S b 2 BEBE N Uice $ic 15 IR Eoma
BT BEALDE Live 1967 4ED 5 1968 LEiC/hIT T, £— FOESMN 1 ~2FEDIC 3 LSSm0 E|
AL T, REDRSIIUESL LI, Thid, B¥ENT 52 HIBEROE T ICGEIEAL, i
BEAR S E LT A B Sc AL T B0 1969 LI, C OB SENicBNTsS, E— FO
413 11~9 F E AL LTk RFFICESHBRITEESERERT LD I, T3, £NETO
LREOMMIC X 5T 10~15 THROGHEREISEBEICHD Lictcdb & B2 5. ESHERIOA B E, BRIZE
WIRBBEICH B EEZ SN B KEBEREHIZ, LIFNOERICENTHRD SN,
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Fig. 60. Annual change in the age-composition for the catch
of Pacific ocean perch caught by the Japanese fishery
in the Northeastern Pacific through 1972.

HOKTVEEBERIC B O T, AARORENIS LS 2 KIBAELDICE > THREL THRVEL S, FESHKRD
BENBEEBAY & 5 TRV, UL, EREODEN 1967, 1970, 1972 4£0 3 AEABRNTH S &,
ELHMRO L TR ICHRRE miibfmmm F IR E IREREENIFD SNIT,

«—u/ammm%ﬂ@( BN TIE, 1963 4E0 5 1965 LI THIEYID 5 bES D 5w 2 ESH

IR LT, Y ﬂibt ZOERZ 5 F P FOESHEICBNTHICEAETH 5, 1966 4E1212 14
Jut®%%M@ﬂéﬂ WLL,ME% T SIUESL LI, T, 2Z50EDHECSEMNTD
FHC 7 7 2 5 A a2 O EAN T LI, KU T EHERED 2 2 — v b o — s KEREITS B34 BIA L

(Table 18), FEZ/SRIED LOEOVEET HO LOEOMRABR Y 12T RAL T %, 1967 4FELIEES

BOEGRRD U, WEMI S UESL LT, HiT 1969 £ S DEAIZAMTH 3. FTEICBY 3
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BEH 2, 1969 4E 5 1972 4EICH T T, 1961 4Eflds L T8 1962 4EMED HBAEREIDEY b do T D HUA
BEED HIRIT, EIEDRICH RIF L ARG L7cH 2 bR LT %0

TV a— e VEHRICBO TR, 1964 450 5 1967 £ TOM, ERMRO LicicERTELRED 5h
0o 1968 4EiCid, AIESROBENHS T 5 L, 6~8 TOHESMMBZIHL T 5. YK T7~10 T D
S BDED FhZ EDITEICE > T . TOESMIT, F&E L T1961 FfE 1962 FEfEA Y, Thd
DI U I AR B TS - 12D & 5 Th B, T OFMAEMRET, HBHAEBRICED 3 2 EERER L
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Fig. 61. Annual change in the age-composition of the catch of Pacific
ocean perch caught by the Japanese fishery in the Bering Sea
through 1972. Shadowed columns in the figure indicate the domi-
nant year-classes of 1961 and 1962.
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LT EHS, TIa—vy VlEHBAEETN—) Y 7IETE, T OOERFOMAT TOEEKD AR
RUDB -1 EEASND. HHOEMERRO MBI, AT, 38 1968 4LIKE 10 7 LI 0 5 4B
T BHEMARDTZPAIRL T B0 SERFHIED 5 A THFEORERIR BN EER SN, HphzipliEd 29
DERENTFH SN 5o

3 BEAETCRHBEBEEROEE

A D 2 M THEE Ui O W AE S 2L, AR (S) OHEic & < T & h 33 (RICKER,
1958),

R R i Y
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Fig. 62. Change in the correlation between total mortality coefficient and fishing

intensity with four different methods for the Pacific ocean perch in the Gulf
of Alaska region. N and F denote the number of fish for density index and
fishing intensity in a year (i), while N and F denote the number of fish for
mean density index and mean fishing intensity between successive two years

@, 1+ 1).
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C&k-T S ZHEELic, BT,
S =e"2
DEIED 5, P HRE (2) ZRd.

e 103, WHER S EEBLE R (FRE) & ORIC & - THESB O BER D O Kb 1o 4ES I O B B
e (B ZHVic. Z0S, F£4RIBEBEERI, | FORFEREREKExZO0TTHOIES (o &
i RS i+ EOBTHREEEBOTHEERD T { FOBBFEHEEEKE LTHO LSS (n/) LD 2@
DNTEHEL. S BLU Z b, ThoDBERICE-> T2 WY OHEEEEZRD 2. FHEICAV IZFEaHdE
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Fig. 63. Change in the correlation between total mortality coefficient and

fishing intensity with four different methods for the Pacific ocean
perch in the Eastern Slope region in the Bering Sea. N and F de-
note the number of fish for density index and fishing intensity in

a year (i), while N’ and F denote the number of fish for mean den-
sity index and mean fishing intensity between successive two years

(,i+1.
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BRMERE () 3, B8, $NTCOEICK B R EEREEER (EEE) TH - Tkoteo fi

ICOWTh, { ED f 220FF fi LLIKEAE, § £& i+]1 FOFHD f % i FOSDE LK fi &
D 2B ZRDIo

ERDEHicLTHEONK2BOD Z L2B0bD f EAHVIC4DOAEICE-T, Z & f ORBE4
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Fig. 64. Relationships between total mortality coefficient (Z) for the
Pacific ocean perch and the effective overall fishing intensity (f)
of the fishery in the Northeastern Pacific. Datum for 1969/70
in the Gulf of Alaska region was omitted due to unreasonably
large survival caused by the fluctuation of the original age-
composition.
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BREBE Ulco 77 2 ABHBHRE X~V v /G am Rk 245954, Fig. 62 & 63 1c;RL 7. Mg
&b 1969-70 EDERHIEERY BEICKE N cH, T TOBREL OB Lz, HEBERKE, Eb50
BRICEOTS ni—fi OBFRTRGIEL, n/—F OBERTRLED. ARECEREK (M) & X0 iR
(@) OFIHEMER, 4 >OMAETIFICRIT 205, TOEB/NI N,

TANAKA (1975) 13, FESBIOBAFE 1Y O MERD & EEREZ RO TLARDHREE BhE L oME4
Firo M & g 2T 28, OWENEOVEZRO 254, QRROBEHFTEEEZRN 3854, QRMOH
FIEEER O 254, O 3@BY ORI OO THEEEOREEABREL T 5, Z08EHE, HRILESL LU
U IC SO/ LT 3584813, BHBOVEM AT 2 Kk &R0 OO 0 HEEERE S
N3ELT3. 70, BROBMESEPHFEEERHN 2 77, —BIcHEHEOR MRS HLiBEN
BHy, BE LLHETRENELTY S,

T IAAARTOHREEBER O EORPICK > THELU B ERFEZONT, HMIEE S A T ORI
AR B B8, FE ORI DI ER LT - TRV, Licdi-> T LEo TANAKA (1975) D E7ckE
BIPEiiE, ni—F: OMBEAZRERO 3 HESES S0 ENSEFICHY T2, LhL, TIAAARTOD
BEITIT, TEREDRER IR X LB LT T 7 2 AGHER (Fig. 62) lcB0WTh, HERENZLIEE
K& LB UIE I - o AL (Fig. 63) 1IcBWWTh, Z & f OFBEAAFRIE n & f OHGEEEZ
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Fig. 65. Relationships between total mortality coefficient (Z) for the
Pacific ocean perch and the effective overall fishing intensity
(f) of the fishery in the Bering Sea. The data illustrated with
white circle in the figure were not used in the calculation of
the regression line, as those were considered to be affected by
the fluctuation of original data.
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THIREREISEMLIE . 2 LT nf—fi OHSHICHET 2HBREDE bR E 0. N5 OMIHERL
5, AMFEICBNTIE, #/i & fi EOMBABRERNT M & ¢ DHEEEFTE -7

AN O N2, FieB LU Fig. 64 & 65 1R L7, AT, ¢ OIFEREIORIL Y AZHD & 5
WKHRT 27, fARURETHOTSH 2. 7, TVa— v+ vigicBOTIRADIESDEDHL L,

SRRV 3 & WHEOBERAERT 20, BUREHEZFHET 2B BNk < S UEhicsz B L
7o D72, [FHHRICH T 2 HEEEOREE RO FHROHEEE L D BN EEZ SN 5,

T 7 R 75 Z-0.193+0.0115f

HOREPRRIR Z=0.227+0.0362f

TS A 7/ i Z=0.271+0.1095f

TYVa—ve viffs  Z-0.424+0.0436F
(fOHILE © 1000 HERED

M 37 7 2 AIBHEHR & BRI & Tl/h s <, RS, 7)) 2 — ¥ v VIBEROIEIC K&h. B
WA TR T 524 Ry OHRIBICESELT, Aeay, T7I3HvA, A5AHVAREDHRBIER
FBELOHLT B0 RIODEZNTD, COWERDO M AKX LT A REREREEZ 2. T)a—v
v YIEBICE S 24 EIBO BRI ISEA D BIEF I, T IR A4 X DK TH B 4~5° COKBRI,
T 2= VIEBEICE S THRICATEL, Z0MiE 100~200 = 4 v LAp7Ey (DODIMEAD ef al. 1963)0
D& HAETEFEAREORS Y, CoBRICETE2TI7AAARTDO M ARKELLTWBEREEZ %o

TIANARrOHEMIT 25 FEMEESNHS, B (1960) O LicHEmE M oBR»59hud, <
ZTHRLNIE M @hED K&, DT ED, T7RAAXTDEFEDBRIEEROVEDTH S, FILOHKR
Do, WEEO M %, 752 AEES & FREERIC OV TR 0.2, HBRHEERICONTIE 0.3, T
22— Yy VIHRIC DN T 0.4 & LT, TO®ROBAEED .

IERER (@) 13, 77 AABHERTR/NS S, MOERTREAEX . Db AFRIEEDETRNE XD
I, T 7 ANBERICEY 2BEERMMOBRE LNTHEBICE L, MEbED. TR LU THOEERTIR
EFm b, SN o AR TR ZOHMEE TH 2, CNOOFEORI D s, ik
BOWBE ORI #EE LH TN B EEZL B,

4 FRBRICEKD BT

FEHRIE, LEKFEECETE TIAAARTIIONT, M55 0.1 55 0.4 OFFHRICH 3 EIE
L, SERIROBEERE Lc (THE, 19710, 27, 13 1973) oFkicit - T, FeEEEEEEIC
ANTCEEMER R OB I DD TS HET AT - 72 (FE, 1972b).

AMXTR, EKFEEDT 7R A A XRTICDONT, BREICHEEINI T 2 — 2 —%2ANT, EELX
UEE T A OSR IR Z M L, AR Fisid i 2 HE T 2 502t L

4.1 BEELELFARH

AR Z R, EIGREE F, BRIECTHREE M, IMAESE o, BENBESE t, BEREESE b,
EREOERZ w(® L30T, wER ) 3,
Y=Fe¢Rep—MUc—1tr) si}\ e—(F'+M) (t—tc)w(f) dt

TRHZTENTEZ (LI, 197306 F 72, WBESE te E31UE, BaE (A 3,

28

Repg—M(te—tr) Z‘ o—(F+M)(t—lc)
A t=tm (lf(‘<tm>
- te—1 Iy
R g—M@-tr) 1 Repg—Me=tr) N o= (F+M)(t—tc)

(te>tm)
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Fig. 66. Isopleth diagrams of the yield (Y) against fishing mortality coefficient (F)
and age at first capture (#.) for the Pacific ocean perch by region in the
North Pacific.

TCT, tr & tw BRETIHELIGED SFTBXVTFEL, wl®) KEAHRE 2/ THE] TESQ:
$EE (Table 11) %, b(8) i3 34 [%hE] THONHERE (Table 13) %, 2 fhHn7e. R %1
EL, te Z5F M5 14 FET, Fa2 01525 1.5 FT, #FhenBLsE/840, MAY¥LDO Y & B
DIEHE RS I, wHERIIcE N ¥V & B %8 %E, Fig. 66 & 67 IcRL7.

MAY » OEHER I T, FORCEFEERARO T, F—oRics s 7o B L is e BT T
b, F—LOMERBEERBESDESOHICH - TEELTO 3, SFiRiERigE S 2R, SoiEEdics
DT HIERRIRES 2 LU, IEREEESIRER NG 2. L L, 13 (1973 »iEfLck S i,
C ORI IC I3 F R DR IIA - TOE0 EBIGESEAES (74D DT IcOE MY
THEREE K& T 5 EFEEBERBEAL, HAEZERZUICHESRERERIRHL LT, FiciSink
BHRORTEVHERNERINLNTHEA D FERWSHTH 5.

LR VFECET 27 7 A0 A7 O EEBREIBEOHAHTSH 5, AFB SO [JIAR] O TS
L9010, T7RAH AR CREBROEMICHE LIMABRDZE LA, ERICERIIT X 201% 1978 4FLEHT
bB. T (1973) 12, FAPEBEROH LA TROESIC, MIEMEREE B2 Bi@EE 2RI LT0 5. -
Hi3, FaE s RagRacd LcfidiE r—oam &y, WREH N 74 FIIThNE s s
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HERIIBAEFRSBUERD 1/2 1> 7citicd 28, EBRICRBZORBICTINSGE, LrLPBHICA
BoTb1BUNICRAZFRENTHIH, L0 IEZNITT T, FHLEEHEA#INTOEL TS, &K
Rt B I3 ADOEEMN 1/2 K- 10hFEIchy, Thicl LTh 1/3 L0 Fick3HF &V %
TS5 Hks, ELT2. £ LT, FlEsIICHMARFEEOLZERD 1/2 810 1/3 DL ERAE
HRATTHREL, GRS HERNAERIBEAEHRBED 1/2fICE 57 F & te DHEETERIN, HbH
WS R, BHARFEED 12t -T Y BRECHD F ZHNsETh Y ofnnsehiz s
WREHRRZVED F &t OMAETERINEELTH 3,

TITH, LAOEAFICE S -TT 7204 X7 OERIRKIC X 2 W47 21778 5 7o AFRXOH 255
JHEICET 5 %ol K20 TOMEORE, ILKEHEDT 7244 X713, RFRHCK > THEIEKD L 5 I8%
IMRIZDZENHS L EN 5 e FHLEEBRIRFHICE > TERZHL TSN B, £DHT TR, Bt
ZRE OO ICHME PR (B 2RO THE L (Fig. 67),
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Fig. 67. Isopleth diagrams of the number of eggs spawned (B) against fishing mor-
tality coefficient (F) and age at first capture (f;) for the Pacific ocean perch
by region in the North Pacific. The zone where the number of eggs decrease
less than 1/3 of the virginal status of the stock is considered to be the un-
favorable phase to sustain the stock condition. The zone between 1/2 and
1/3 of B to the virginal status of the stock is considered to be the cautious
phase.

ACETFEOIRAEICE T ZIAY O sE R BB, AUCREEEASR 2 {, IROTT 7 2 #iBR, S
WHHR, 7 a— v+ YIHROIFIC/NS D, CO#ENIE, 0@ & M BSERFEHCK > TRIE 2FHICEHALT
W3o B SILIEIFIRAED 1/2 %6 KT 1/3 1CY 2 FBIDONLE L RIC K - THRIS 5, HRhs P e &
3, 1312 BOD1/20ERMICE ST F & te OHARTERINZE ZEZ 015, B D 1/28& 1/3 Bic
B FN/HEEL, FrbiAREIcE 5T TEEEM] Thy, 1/3 #L0 FHOMEIZ ] EE2 2
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SntER R & SRE T E 2 SR TS, 20 RIcHRED BEOHME S TIY, RHkiARE
BEREOMEOREE OBEGEAKRET L (Fig. 68, 69), Fig. 68 & 69 icBW0T, MEVM] 3IEEARH
(I 1973) Th 2h oG m i o Trn,e TEFEER ] CRE&RERIRESMTRLU

HALIA OE & O OFESMER 2 AR 729, 2 Tl A ADEDBEFED MIEILFES ZH O THRES
Utco IEMOESHR 4 5 & (Fig. 60, 61), fitd HLOIML 5 TR IN TV 505, ZBaICHETR
EWBEQII BRI~ FTHENESTH . chid, AROBSHTHEAT LI, TIAH AR
T OBEDMANS 24E4MAES - TITRLNEZELE, MEOEIMLHE {FlickrEEXI N5, T C
TIE, NI EBA RS A MHENCIE RS 2700, b o — VO BRKE 2T 2 1 GEil, 1961)
ZHEH U CHEBRES ZHEE L7z $70b B, 500 S EYESHED € — FE TOESBIR O R
[ED IR AR et L TiliE, BB 50 % OESERkn T2 DiEEME Ui

WEOWEOMMBERIIL, & ST L cERER E AR & » SR fee IEBHIRIES & IR B
IO THESNLIHEEEA Table 25 TR L 720

T 7 A NIEERICBOTIE, HEZBHEL TR G 1963 £ 5 [HESM | THRIEL, 1965 fFicid [E

Table 25. Annual change in the age at first capture (f.) for the Japanese
fishery and the fishing mortality coefficient (F) by region in the
North Pacific.

Northeastern Pacific

Gulf of Alaska region Eastern Pacific region

e Region
%[; Age Fishing - Age | Fishing
€1 at first Mortality at first Mortality
Year - capture Coefhcient capture Coefhicient
1963 8.4 | oz | —
1964 8.7 0.42 - —
1965 8.5 0. 65 ‘ — —
1966 8.4 ‘ 0.33 I == —
1967 8.6 l 0. 26 10.4 0.42
1968 10.0 0.21 115 0.38
1969 9.3 0.18 11 0.18
1970 8.5 0.09 13.0 0.21
1971 8.9 0.15 11.1 0.12
1972 8.3 0.18 12.1 0.14
Bering Sea
\}\\gegion Eastern Slope region Aleutian region
7[; Age Fishing |  Age  Fithing
. at first Mortality at first Mortality
Year o capture Coefficient capture Coefficient
1963 9.0 ‘ 8 23 — =
1964 8.9 .67 11.0
1965 86 | 037 9.5 0.41
.5
1966 8.1 0.32 9..2 0. 64
1967 8.9 0.42 10.2 0.27
1963 2 9 8 g% g (; 0.24
196 .4 L .
8.4 0.30 7.2 0.19
1970 0. 50
1971 7.1 0.30 | 8.0 0.19
1972 7.2 0.14 | 8.0 0.31
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Fig. 68. Isopleth diagrams of yield (Y), number of eggs spawned (B), and
the locus of actual fishery for the Pacific ocean perch in the Nor-
theastern Pacific. Thick solid lines indicate the level of B against
B at the viginal status of the stock (BVS). Thin solid lines indicate
the yield. The most effective sustainable yield is considered to be
achieved at the shadowed zone in the figure.
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Fig. 69. Isopleth diagrams of yield (Y), number of eggs spawned (B), and the

locus of actual fishery for the Pacific ocean perch in the Bering Sea
Thick solid lines indicate the level of B against B at the virginal status
of the stock (BVS). Thin solid lines indicate the yield. The most effec-
tive sustainable yield is considered to be achieved at the shadowed zone
in the figure.
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perch in the North Pacific.
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Fig. 73. Annual change in the number of recruitment converted
at age 5 which is the age at recruitment (#,) for the Pacific

ocean perch by region in the North Pacific.
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Fig. 74. Comparison of the actual catch to the sustainable yield
which can be expected from the recruitment for the Pacific
ocean perch by region in the North Pacific. Shadowed zones
in the figure indicate the catch exceeded the sustainable
yield, which are considered to be the over-exploitation.
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APPENDIX TABLE
I. dbREFEICENTAARD o — Vi K-> TlES NI T 7 2 4 £ X7 OIFEBIARHEEL

Length composition for the catch of Pacific ocean perch by region in the North Pacific

caught by Japanese fishery.

T. 73ANBCBNTHARD b o —if3iic k> TRIES NI T 7 2 7 4 27 OKIBRBIARALK.
Length composition for the catch of Pacific ocean perch by area in the Gulf of Alaska

region caught by Japanese fishery.
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Age-length relation for the Pacific ocean perch, sexes combined, collected from the Bering

Sea in 1965.
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Age composition for the catch of Pacific ocean perch by region in the North Pacific

caught by Japanese fishery.
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Appendix Table-I.

Length composition for the catch of Pacific ocean perch by region in the North Pacific

caught by Japanese fishery. Excluding the catch from unknown area.

Gulf of Alaska region (1,000
Sk oes | 1e6e | 1965 | 1965 | 1967 | 1968 | 1060 | 1070 | em | 17
15
21 3
28 12 8 28
20 143 75 10 ) 78
3 14 214 238 42 11 45 128 26
16 16 351 588 101 29 149 185 128
18 42 352| 1,079 249 133 254 372 196 275
90 75 891 1,959 584 549 423 731 475| 1,158
25 132 95| 1,688| 3.058| 1,033 613 632 1,019 826| 2,622
201 243 2,318| 5,049| 1,763| 1,034 1,298| 1,631| 1,857| 3,682
374 602| 4,160| 8,206| 2,705| 1,542| 2,448 1,365| 3,702| 4,009
653| 1,229| 6,153 | 12,751| 4,550 | 2,598| 4,376 2,561| 5,841| 4,739
1,135| 2,076| 8,402| 17,952| 6,986 4,375| 6,990 3,908| 7,171| 6,086
30 1,560 | 2,919| 11,407| 20,526| 9,160 6,140| 8,679| 5,501| 7,995 | 8,116
1,575| 3,036| 12,844 | 22,922| 11,512| 8,368| 11,567| 7.873| 8,580| 9,393
1,130 2,384| 11,166| 19,863 | 11,596| 9,945| 12,854| 6,964 | 8,471| 10,202
825| 2.003| 8,715| 14,521| 11,175| 10,573| 13,309 | 6,499 | 7,781 10,528
934| 2,289| 6,765| 11,077 | 10,412| 11,700| 12,583 | 6,400| 6,827| 8,978
35 814| 2,271| 5.,413| 7.790| 9,207 | 11,276| 10,574 5,980| 6,923| 7,920
696| 1,673 4,258| 5.539| 8,681| 10,990| 10,025| 8,034| 7,484| 8,113
575| 1,279 3,055| 3,765| 7,650| 9,714| 8,331 8,629| 7.333| 7,537
399 976 | 2,119| 2,452| 6,237| 7,777 6,170| 7.096| 6,553| 6,508
282 595| 1,094 | 1,193| 4,728| 5,092| 3,888 | 5,232 3,982| 4,662
40 160 335 660 652 3,093| 2,557| 2,047| 3,158| 2,207| 3,137
60 131 341 363| 1,857 1,279| 1,000| 1,771| 1,077| 1,887
26 35 140 171 1,040 607 407 902 483 952
4 12 80 49 521 286 211 603 169 476
8 7 22 28 260 152 130 325 91 206
45 3 13 102 103 80 146 17 78
4 3 27 3 47 9!
1 2 18 3 8 2
6 15 6 2
6 2 22 | ' 4
50 5 19| |
Total | 11,692 | 24,347 | 92,800 161.891}115,366]107,249 118,537 | 87,150 | 96,204 | 111,264
Wfrﬁlgt 4,979 | 10,739 | 37,187 61,454} 54,364i 54,046 | 55,420 | 44,203 | 44,549| 51,816
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Appendix Table-I.

(continued)

Eastern Pacific region (1,000)
e 1967 1968 1969 1970 1971 1972
(cm)
15
1
20
3 1
4 31 3 2
3 36 15
10 79 14 13
25 73 110 40 28
98 167 66 56
140 268 122 30 69
227 304 183 26 61
367 369 207 37 119
30 574 488 283 85 175
911 658 413 86 277 34
1,242 880 444 121 302 50
1,631 1,308 664 178 394 330
2,036 1,705 1,048 311 430 967
35 1,959 1,913 1,156 645 459 1,635
2,090 2,287 1,297 1,150 517 1,575
2,028 2,369 1,583 1,317 558 1,492
1,891 2,605 1,637 1,415 606 1,232
1,658 2,714 1,416 1,265 729 1,121
40 1,429 2,561 1,567 1,140 741 1,303
1,367 2,579 1,396 903 625 837
1,098 2,148 1,151 522 446 518
929 1,818 999 294 331 282
692 1,355 724 133 286 105
45 516 926 411 114 161 167
370 627 202 65 115 15
272 425 2% 59 66
294 214 4 51 20
141 90 1 37 7
50 155 68 1 2 3
Toral 24,169 31,113 17,093 9,983 7,603 11, 663
Weipht 16,041 22,256 11,826 7,032 5,178 7,792

(mt)
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Appendix Table-I. (continued)
Eastern Slope region
(1,000)
(Eib 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972
15
39
20 19
22 8 11 20 12 42 1 169
47 2 94 13 43 107 410
91 5 235 63 73 169 5 410
12 43 45 330 341 135 446 81 376 87
25 21 135 46 361 326 253 1,160 46 307 733
43 141 149 568 875 515 2,221 227 450 1,063
68 225 185 557 1,281 901 3,806 276 741 1,189
111 238 403 784 1,484 1,364 4,586 523 959 935
178 489 631 788 1,776 1,687 4,083 726 1,207 1,153
30 352 832 905 1,018 1,944 1,695 3,269 659 2,087 1,121
665 1,294 1,340 1,315 3,060 2,083 2,006 994 2,365 1,494
938 1,859 1,625 1,496 3,020 2,497 1,383 1,048 1,357 861
889 2,052 1,364 1,677 3..551 2,975 958 1, 200 1,027 692
1,023 2,092 1,360 1,531 3,912 3,319 787 991 596 368
35 1,042 2,042 1,422 1,484 3,955 3,084 664 1,039 333 409
1,430 1,821 1,132 1,404 4,049 3,111 779 1,094 268 222
2,333 2,037 869 1,994 4,235 3,028 665 731 232 169
2,876 2,120 832 2,152 4,163 2,935 456 483 188 131
3, 114. 2,016 746 2,:215 3,784 2,459 333 411 226 169
40 3,035 1,549 621 2,018 2,914 2,186 283 324 161 92
2,217 1,193 478 1,176 1,592 1,687 179 151 121 85
1,984 791 339 1,358 809 1,193 160 121 46 19
1,257 507 267 624 518 692 111 68 4
679 241 85 534 265 303 73 45
45 337 165 56 105 53 140 48 36
117 50 16 29 15 13
39 8 4
12 4 1 2
50 6
Total 24,775 24,150 | 14,935| 26,458 | 48,027 | 38,370| 28,774 11,299 | 14,045| 10,996
Weight 17,394 | 14,110 7,796 | 15,063 | 15,774 | 21,031 9,927 6,057 5,055 3,847

(mt)
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Appendix Table-I. (continued)

Aleutian region

(1,000
(1;%0 1964 1965 1966 1967 1968 1969 1970 1971 1972
15
5
24
20 8 78 2
15 5 88 51 12 18
19 1 126 124 172 79 56 37
38 191 290 197 724 172 221 82 7
72 775 629 01 | 2183 736 353 216 87
2% 70 996 951 579 | 4,229 | 1,733 604 237 115
146 | 1,852 | 1,510 599 | 6,220 | 3,341 954 325 400
256 | 2,620 | 2,036 496 | 6,490 | 4,644 | 1,242 807 518
435 | 2,951 | 2,896 677 | 6,276 ‘ 4,973 | 2,621 | 1,149 | 1,086
762 | 3,106 | 3,166 | 1,026 | 4,598 | 4,532 | 2,995 | 1,843 | 1,385
30 1,212 | 4,807 | 4,371 937 | 3.865 | 2,910 | 3,266 | 2,681 | 1,861
2,608 | 5.461 | 4709 | 1,338 | 3130 | 1,852 | 2934 | 3264 | 2102
3,511 | 7,197 | 5,841 | 1,418 | 2,247 | 1,278 | 2,362 | 3,000 | 2,019
4,337 | 5955 | 4,634 | 1,587 | 1,973 751 | 1,228 | 2,253 | 1,534
5,583 | 7,775 | 5.522 | 1,903 | 2,270 | 1,172 | 1,030 | 1,876 | 1,331
35 8,760 | 9.423 | 6,524 | 2,282 | 2,749 | 1,610 | 1,055 | 1,659 | 1,148
8,563 | 8042 | 5950 | 2992 | 3121 | 1,95 | 1.223| 1,85 | 1,267
8,149 | 6,925 | 5248 | 2,687 | 3,079 | 1,890 | 1,223 | 1,617 | 1,193
5,620 | 4,504 | 3,711 | 2,339 | 2,205 | 1,314 | 1,597 | 1,631 | 1,025
3,033 | 3,495 | 3,132 | 1,598 | 1,727 859 | 1,021 | 1,343 840
10 1,516 | 1,743 | 2,143 | 1,007 | 1,344 535 623 795 579
473 931 | 1,144 709 615 229 423 498 237
247 357 707 305 306 97 146 219 63
55 127 363 142 1 30 29 7 n
12 29 151 72 19 20
45 5 56 36 5 4
5 13 4
2%
25
17
50 30
Total | 55,509 | 79,297 | 66,120 | 25,502 | 59,576 | 36,734 | 27,206 | 27,508 | 18,928
ngﬁgt 30,353 | 38,202 | 32,167 | 13,249 | 22,453 | 13,545 | 11,354 | 12,820 | 8,663
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Appendix Table-II.

Length composition for the catch of Pacific ocean perch by area in the Gulf of Alaska

region caught by Japanese fishery. Excluding the catch from unknown area.

Western Gulf area (1, 000)
(fHLO 1963 | 1964 | 1965 | 1966 ’ 1967 \ 1968 | 1969 | 1970 | 1971 | 1972
15 ‘
3
10 7
20 1 44 10 2
11 102 24 9
2 60 306 44 22 4
1 1 24 592 69 13 12 1 2
18 86| 1,145 168 31 57 20 69 12
25 28 1 124| 1,652 305 ) 88 47 129 65
3 7 158| 2,346 480 87 270 7 178 349
70 22 82 3,021 621 140 532 183 289 502
149 57 971 3,778| 1,030 252 894 362 615 938
132 189 | 1,322| 4,860 1,499 343 966 491 839| 1,494
30 808 245| 2,302| 4,442| 1,736 353 842 400 1,119 2,021
820 348| 2,491| 4,267| 1,608 350 588 263| 1,156 2,135
546 193| 2,224| 3,500| 1,546 223 293 13| 1,028 1,717
353 89| 1.733| 2.567| 1,451 164 159 61 721| 1,268
305 74| 1,051 2.,032| 1,367 152 98 36 538 534
35 340 84 767| 1,564| 1,206 169 83 16 349 253
375 84 71| 1,373] 1,250 114 98 22 236 107
315 75 743 930| 1,180 89 75 21 154 17
235 47 580 649 970 57 7 18 65 30
165 37 391 340 780 22 10 10 38 95
40 115 9 257 117 593 18 17 5 1 13
16 4 153 67 406 10 13 5 11
18 1 84 31 305 1 6 7
60 2 189
80 2
45 12 2
2
1
4
4
50 3
Total | 5201| 1,567| 16,816| 39,737| 19,059| 2.635| 5,267 2.160| 7.574| 11,587
Wg;gt})” 2,348 651| 7.354| 14.029| 8,353| 1,248| 1,746 702| 2.865| 4,236
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Appendix Table-II. (continued)
Northwestern Gulf area
(1,000
(frﬁ) 1963 | 1964 | 1965 | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972
15
21
23 2 1 23
20 132 31 19
B 14 203 136 17 7 27 110 23
14 16 291 282 51 13 101 171 122
14 " 328 487 163 51 168 242 153 263
72 75 805 814 356 189 290 a7 341| 1,001
2% 104 94| 1,564| 1,406 619 345 012 554 581| 2,479
168 236 2,160 2,703 1.116 499 781| 1,083| 1,450| 2,778
304 580| 3,678| 5.183| 1,779 765| 1,423 723 2,992| 2,543
504| 1,172| 5,182 8,968| 3,069 1,250 2,540| 1,680| 4,663| 2,500
703| 1,887| 7,077| 13,064| 4,656| 1,944| 4,051| 2,647| 5,550| 2,800
30 752| 2,674| 9,101| 16,045| 6,215 2.451| 4,984| 3,936| 5,867| 4,004
755| 2,688 | 10.345| 18,577| 7.888| 3.059| 6.022| 5611 5.829| 4,013
584| 2,191| 8,930| 16,251| 7.513| 3.312| 5,631 3,856| 5,479| 4,562
472 1,914| 6,967| 11,812| 6,545| 2,802| 4,898 2,918| 3,998| 3,797
629| 2,215| 5.697| 8.889| 5,375 2,577| 3.897| 2,358| 1,930| 2,390
35 a74| 2,187| 4.638| 6,150| 4,387| 2.119| 2.518| 1,634 1,224| 1,345
31| 1.589| 3.524] 4,134] 3.841] 1,719] 1.801] 2 202 587] 1,158
260| 1.204| 2,311| 2.821| 3.271| 1,204, 1,087| 2,393 508 598
164 929| 1,539| 1,801| 2.538 938 641| 1,687 388 A74
117 558 703 853 | 1,784 692 368 | 1,479 293 497
40 45 326 403 535| 1,124 290 136 801 283 624
14 127 188 296 608 161 52 3781 101 627
8 34 56 140 322 19 12 134 69 422
12 20 47 146 16 2 60 21 175
2 7 22 23 72 3 88 26 80
45 3 13 11 22 29
2 3 7
2 4
2 3
2 2 3
50 2 1
Total | 6,491| 22,780| 75,913 | 121,468 | 63.485| 26,545 41,842 | 37,231| 42,417 40,239
Wf;gtgt 2,631| 10,077| 29,800| 47,121| 28,155| 11,567| 16,703| 16,367 | 15.343| 15,414
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Appendix Table-II. (continued)

Northeastern Gulf area

(1,000)
b 1965 1966 1967 1968 1969 1970 1971 1972
(ecm)
15
20
4 9 3
4 10 21 10 6
13 57 29 103 16 12
56 123 48 233 61 25
25 99 203 69 393 108 78
150 414 163 357 175 499
2 256 565 306 336 299 889
5 350 944 628 349 421 1,242
28 619 1,777 1,402 559 526 1,728
30 4 39 869 2,850 2,045 890 627 1,899
8 78 1,320 4,227 3,716 1,755 1,008 2,118
12 112 1, 696 5,381 5,071 2,532 1,257 3,159
15 142 2,181 6,101 5,837 2,796 1, 771 4,170
17 156 2,411 6,910 5, 650 2,672 2,522 3,572
35 8 76 2,326 6,584 4,802 2,072 3,116 2,922
3 32 2, 249 6,187 4,322 1,996 3,619 2,482
1 14 1,939 5,231 3,262 1,841 3,234 2,400
2 1,596 4,229 2,273 1,453 2,840 1,972
1,219 2,817 1,330 898 1,800 1,284
40 760 1, 409 683 513 1,028 634
450 613 308 197 552 275
226 282 116 67 230 93
87 80 38 25 84 37
44 43 65 15 55
45 14 39 46 30 11
35
2
2
50
Total 71 686 | 20,890 | 57,080 | 42,328 | 22,092 | 25,369 | 31,540
‘Vgﬁﬁgt 33 304 11,015 29,076 20, 868 10, 783 14,122 14,914

113



114 T U
Appendix Table-II. (continued)

Eastern Gulf area

(1,000
FL
Cem) 1967 1968 1969 1970 1971 1972
15
20 59
1 18
2 6 5
4 12 15 16 1
4 6 28 61 4
25 10 23 63 25
17 34 84 119 45 56
49 72 187 123 122 75
101 152 314 170 142 59
212 3n 571 211 256 64
30 340 486 808 275 382 102
606 732 1,241 244 596 227
841 1,029 1,859 463 707 764
1,048 1, 506 2,415 724 1,291 1,293
1,259 2,061 2,938 1,343 1,837 2,482
35 1,288 2,404 3,171 2,267 2,234 3,400
1,341 2,970 3,804 3,814 3,042 4,366
1,260 3,100 3,907 4,374 3,437 4,522
1,133 2,553 3,185 3,938 3,260 4,032
945 1,561 2,150 2,845 1,921 2,786
40 616 840 12211 1,839 882 1,816
393 495 627 1,191 413 985
187 272 273 ~ 701 184 430
99 190 121 518 64 264
64 106 63 222 10 126
45 35 62 34 94 6 49
15 3 12 9
13 3 6
12 6 2
19
50 18
Total 11, 932 20, 989 29,100 25, 667 20, 844 27,898
Weight
(e 6,841 12,155 16,103 16, 351 125,219 171252




Appendix Table-IIL.

Age-length relation for the Pacific ocean perch, sexes combined, collected from the Bering Sea in 1965.
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Appendix Table-1V.

Japanese fishery.

Age composition for the catch of Pacific ocean perch by region in the North Pacific caught by

Excluding the catch from unknown area.

Gulf of Alaska region (1,000)
Age 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

5 53 40 1,244 2,381 505 273 441 1,355 219 946

6 132 94 2,151 4,479 14,226 679 680 1517 966 4,083

7 436 498 4,675 10, 268 3,116 1,599 2,310 1,872 4,168 5,341

8 1,145 1,896 9,861 20,981 6,950 3,525 6,411 4,101 9,474 7,182

9 1,971 3,601 15, 431 30, 035 11, 395 6, 254 10, 447 6, 885 12,379 10, 825
10 1,942 3,753 16, 339 29, 646 13, 496 8,759 13,336 7,918 11, 145 12,598
11 1,387 2,987 12,974 22,458 12, 741 10, 260 14, 427 7,208 7,811 10, 720
12 976 2, 386 9,041 14,801 10, 812 10, 742 13,568 6,061 5,294 7,857
13 746 1,979 6, 140 9,193 8,972 10,563 11,725 5:213 4,514 6:113
14 598 1,644 4,206 5,712 7,495 9,958 9,734 4,809 4,900 5, 607
15 490 1, 340 2,936 3,682 6,353 9,027 7,959 4,724 5,628 5,720
16 401 1,065 2,084 2,451 5,443 7,851 6, 435 4,733 6,016 5,795
17 323 821 1,491 1,663 4,682 6,528 5,106 4, 656 5,742 5,515
18 260 622 1,097 1,168 4,066 5,277 4,020 4,441 4,927 4,917
19 206 466 825 842 3,554 4,377 3,136 4,122 3,899 4,178
20 163 344 627 614 3,115 3,246 2,421 3,142 2,903 3,441
21 130 257 490 462 2,761 2,536 1,887 3,367 2,112 2,826
22 106 195 391 357 2,476 2,004 1,493 3,023 1,530 2,348
23 88 149 318 282 2,244 1,603 1,197 2,716 1, 117 1,989
24 75 117 262 229 2,055 1,305 979 2,452 828 1,725
25 65 94 220 189 1,907 1,088 821 2,234 631 1,535
Total 11, 693 24,348 92,803 161, 893 115, 364 107, 254 118,533 87,149 96, 203 ] 111, 261
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Appendix Table-IV.

(continued)

Eastern Pacific region

(1, 000)
Age 1967 1968 1969 1970 1971 1972
5 9 91 6 5
6 163 255 90 77
7 390 466 325 49 152
8 1,081 746 476 82 317
9 2,433 1,250 680 52 552 3
10 3,526 1,908 1,118 108 664 334
11 3,619 2,422 1,586 476 678 2,107
12 3,077 2,684 1,816 1,363 681 3,001
13 2,390 2,728 1,800 2,062 683 2,377
14 1,795 2,603 1, 656 1,972 658 1, 606
15 1,347 2,373 1,470 1,416 595 1,031
16 1,028 2,103 1,277 860 510 631
17 808 1,844 1,089 494 425 372
18 655 1,616 905 286 350 212
19 553 1,428 735 180 290 120
20 487 1,276 584 124 243 68
21 447 1,153 459 97 207 40
22 426 1,052 356 82 177 23
23 422 970 277 75 154 14
24 430 902 217 72 135 9
25 447 845 171 70 120 6
Total 25, 533 30,715 17,093 9,920 75 673 11,954
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Appendix Table-IV. (continued)
Eastern Slope region
(1,000
Age 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972

5 259 i 364 56 106 177 4 1,208 3

6 40 193 96 911 912 464 1,953 146 637 1,170

7 104 331 398 1,231 2,606 1,911 8,847 685 1118 2:545

8 217 688 1,102 1,468 3,107 2,950 8,631 1,197 2,852 2,129

9 1,005 1,895 2,121 2,100 4,182 3,210 3;235 1,514 4,314 2,222

10 1,477 3,002 2,392 2,422 4,896 3,967 1,291 1,694 1,899 1,238
11 1,008 2,909 2,037 1,963 5,008 4,302 885 1,589 622 581
12 919 2,456 1,589 1,594 4,953 4,004 863 1,354 286 322
13 1,360 2, 207 1,182 1,631 4,908 3,546 802 1,013 211 211
14 2,161 2,093 892 1,865 4,669 3,086 611 684 207 164
15 2,859 1,904 694 2,040 4,002 2,613 412 443 209 135
16 3,045 1,601 553 2,018 3,039 2,145 277 288 183 106
17 2,770 1,259 442 1,805 2,086 1,699 197 192 133 73
18 2,274 952 353 1,484 1; 352 1,302 149 132 81 45
19 1,739 703 279 1,138 849 964 17 95 43 25
20 1,270 515 219 829 531 696 93 71 21 13
21 905 381 173 586 338 496 74 55 10 7
22 633 282 136 404 218 349 58 45 5 4
23 445 213 108 278 145 247 44 37 2 2
24 314 163 87 191 99 175 34 32 i 1
25 229 128 7l 135 7l 128 26 28 1 1
Total 24,775 24,150 14,935 26,458 48,027 38,370 28,774 11,299 14, 045 10, 996
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Appendix Table-IV. (continued)
Aleutian region

(1,000)

Age 1964 1965 1966 1967 1968 1969 1970 1971 1972
5 88 127 605 403 487 77 265 110 1
6 164 2,472 2,015 1,254 9, 489 3,003 1,026 514 177
7 407 5,005 4,159 1, 205 15, 423 11,969 2,789 1, 208 1,109
8 994 6,181 6,366 1,583 8,915 8,351 6,925 3,480 2,883
9 2,823 8,685 7,964 1,840 4,301 2,295 5, 637 5,994 3,953
10 4, 668 9,735 7,721 1,940 2, 467 834 2,131 4,194 2.7
11 7,548 11, 067 7,768 2,340 2,593 1,044 994 2,401 1,676
12 11, 851 11,701 7,936 3,167 3,501 2,062 1,005 1,926 1,409
13 12,516 9,.725 6,902 3,593 3,898 2,707 1, 426 1,936 1,411
14 8,374 6,568 5,148 3,083 3,326 2,159 1,724 1,880 1,318
15 3,923 3,845 3,480 2,126 2,327 1,225 1,495 1,541 1,017
16 1,488 2,070 2,235 1,294 1,414 578 956 1,051 637
17 504 1,053 1,390 737 759 248 485 616 334
18 166 525 861 411 372 104 212 329 156
19 55 259 537 228 169 43 84 165 67
20 19 130 345 128 74 19 392 81 29
21 68 232 74 33 9 12 41 12
22 37 163 43 15 4 5 21 6
23 21 121 26 7 2 p) 21 3
24 13 95 16 3 1 1 6 1
25 8 78 11 2 1 4 1|
Total 55, 599 79,297 66, 120 25,502 59, 576 36, 734 27, 206 27,508 18,928
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