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tion of some biological characteristics, (A) Population

Body length, (C) Maturity, (D) Nutrition, in wintering cluster

of immature Japanese sardine, 26 January through 8§ May 1976.

A, Catch (ton) per haul per boat-day’s work, B, BL :cm,

C. KG

)
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BW_ 7 (BL) 3x 10

GW,7(BL)3x10*, D. CF
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Fig.38-1. Horizontal distribution of some biological characteristics, (A) Population
density, (B) Body length, (C} Maturity, (D) Nutrition, in northward migration
cluster of adult Japanese sardine, 14 May through 20 July 1961.

A. Catch (ton) per haul per boat-day’s work, B, BL : cm,
C. KG=GW_7(BL)3¥x 104, D. CF=BW _~(BL) 3x 103
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141" 140"

Fig.38-2. Horizontal distribution of some biological characteristics,
(A) Population density, (B) Body length, (C) Maturity, (D)
Nutrition, (E) Feeding rate, (F) Sex ratio, in northward
migration cluster of adult Japanese sardine, 20 April ;
through 1 September 1573,

A. Catch (ton) per haul per boat-day’s work, B. BL: cm.
C. KG=GW./(BL)®>x10%
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Fig. 38-2. Continued.

D. CF—BW 8107
b B AEL en E Sw /B X107
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Fig.38-3. Horizontal distribution of some biological characteristics,
(A) Population density, {(B) Body length, (C} Maturity, (D}
Nutrition, (E) Feeding rate, (F') Sex ratio, in northward

migration cluster of adult Japanese sardine, 11 May through
20 August 1974

A. Catch (ton) per haul per boat~day’é work, B. BL: em,
C. KG=GW./(BL)>x10%
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Fig.38-3. Continued.

D. CF=BW./(BL)3x103, E. SCW./BWx10°,
F. $(%+ 3)x10
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Horizontal distribution of some biological characteristics,
(A) Population density, (B} Body length, (C) Nutrition, in
summering cluster of adult Japanese sardine, 25 August
through 27 September 1975,

A. Catch (ton} per haul per boat-day’'s work, B. BL: cm,
C. CF=BW /(BL)>x 103
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Fig.39-2. Horizontal distribution of some biological characteristics,
(A) Population density, (B) Body length, {C) Nutrition, in
summering cluster of adult Japanese sardine, 27 August
through 30 September 1976.

A. Catch (ton) per haul per boat-day’s work, B. BL: cm,
C. CF=BW./(BL)3x10°
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Fig.40-1. Horizontal distribution of some biological characteristics, (A) Population
density, (B) Body length, (C) Maturity, (D) Nutrition, in southward
migration cluster of adult Japanese sardine, 3 November 1961 through 11
February 1962,

A. Cateh (ton) per haul per boat-day’s work, B. BI.: em
C. KG=GW 7 (BL)2?x10*, D. CF=BW_~(BL)3x 103
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Fig.40-2. Horizontal distribution.of some biological characteristics,
(A) Population density, (B} Body length, (C) Maturity, (D}
Nutrition, (E) Feeding rate, {F) Sex ratio, in southward
migration cluster of adult Japanese sardine, 3 October

1978 through 9 January 1974.
A. Catch {ton) per haul per boat-day’s work, B. BL: cm,

C. KG=GW,/(BL)3x10%
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Fig.40-2, Continued.
D. CF=BW.”(BL)
F. $7(%+ 8)x10

3

X105,
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E. SCW,/BW x10°
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Fig.40-3. Horizontal distribution of some biological characteristics,
(A) Population density, (B) Body length, (C) Maturity, (D)
Nutrition, (E) Feeding rate, (F) Sex ratio, in southward
migration cluster of adult Japanese sardine, 22 September
through 26 December 1974.

A. Catch (ton) per haunl per boat-day’'s work, B. BlL: cm,
C. KG=GW,/(BL)®>x 10%
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Fig.40-3. Continued. 3

D. CF=BW,/(BL)S%x10° E. SCW,/BW x10°,
F. 9705+ $)x10
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Fig.41-1.

Horizontal distribution of some biological characteristics, (A) Population
density, (B) Body length, {C) Maturity, (D) Nutrition, in pre-spawning
cluster of adult Japanese sardine, 21—28 February 1962.

A, Cateh (ton) per haul per boat-day’s work, B, BL :em,

C. KG=GW 7 (BL)*x10*, D, CF=BW_/(BL)?*x103
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Fig. 41-2. Horizontal distribution of some biological characteristics,
(A} Population density, (B) Body length, (C) Maturity, (D)
Nutrition, (E) Feeding rate, {F) Sex ratio, in pre-spawning
cluster of adult Japanese sardine, 10 January through 15
February 1974.

A. Catch (ton) per haul per bhoat-day’s work, B. BL: cm,
C. KG=GW /(BL)®x10%
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Fig. 41 -2. Continued.
D. CF=BW,/(BL)5x10% E. SCW,/BWx10
F. 2/7(2+3)X10
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Fig.41-3. Horizontal distribution of some biological characteristics,
(A) Population density, (B} Body length, {(C) Maturity, (D)

Nutrition, {E) Feeding rate,

(F} Sex ratio, in pre-spawning

cluster of adult Japanese sardine, 27 December 1974

through 28 February 1975.

A. Catch (ton) per haul per boat-day’s work,

C. KG=GW/(BL)3x 10%

B. BL: cm,

141




Continued.

D. CF=BW,/(BL®x103, E scw.Bwx10°
F. $./(%+ %) x10
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Fig.42-1. Horizontal distribution of some biological characteristics, (A) Population
density, (B) Body length, (C) Maturity, (D) Nutrition, in spawning cluster
of adult Japanese sardine, 1 March through 11 May 1962,

A. Catch (ton) per haul per boat-day’s work, B. BL: cm,
C. KG=GW 7 (BL)®*x10*, D. CF=BW / (BL)3x 103
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Fig 42-2. Horizonial distribution of some biological characteristics,

(A) Population density, (B) Body length, (C) Maturity, {D)
Nutrition, (E) Feeding rate, (IF) Sex ratio, in spawning
cluster of adult Japanese sardine, 16 February through 12
May 1974.

"A. Catch {ton) per haul per boat-day’s work, B. BL: cm,
C. KG=GW /(BL)3x 10%
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Fig 42-2. Continued.

D. CF=BW_/(BL)°x103, E. SCW,/BWx103,
F. %.7(%+ $)x10




Fig. 42-3. Horizontal distribution of some biological characteristics,
(A) Population density, (B} Body length, (C) Maturity, (D)
Nutrition, (E) Feeding rate, (F) Sex ratio, in spawning
cluster of adult Japanese sardine, 1 March through 8 May
1975.

A. Catch (ton) per haul per bhoat-day's work, B, BL: cm,
C. KG=GW,/(BL)®x10%
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Fig 42-3. Continued.

D. CF=BW_/(BL)®x103, E. SCW,/BW x 10>
F. £/(%+ %)x10
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Fig, 43, Distribution of three seasonally different shoals in northward
migration cluster of adult Japanese sardine with the surface
sea temperature, 4 May through 27 July 1976.

& Main concentration area of the Japanese sardine
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Fig. 44. Distribution of three seasonally different shoals in southward

migration clusters of immature and adult Japanese sardine
with the surface sea temperature, 7 October through 27
December 1975.

& : Main concentration area of adult Japanese sardine
(O : Main concentration area of immature Japanese sardine
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Fig.45. Distribution of a shoal in Fig.46.Distribution of two seasonally different shoals in
pre-spawning cluster of wintering cluster of immature and spawning cluster
adult Japanese sardine of adult Japanese sardine with the surface sea
with the surface sea temperature, 26 January through 8 April 1976.
temperature, 18 December ) .
1976 through 27 January _Main concentration area of adult Japanese
1977. @ - sardine
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"of adult Japanese sardine * Japanese sardine
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Fig.47. Comparison of migratory movements and distribution pattern
between pre-spawning cluster of adult Japanese anchovy and
wintering cluster of immature Japanese common mackerel along
with the surface sea temperature, 1967-68 and 1968-69.

{after TOKAI RES. FISH. LAB., 1970}

@ . Main concentration area of the Japanese anchovy

. Main concentration area of the Japanese common mackerel
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Fig.48. Comparison of distribution pattern {(A) between wintering cluster of immature
Japanese common mackerel and wintering cluster of immature Japanese sardine,
(B) and spawning cluster of adult Japanese sardine along with the surface sea

temperature, 1972-73 and 1974. {after HORI, 1975)
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migration cluster of the Japanese sardine in Joban and BGst regions.
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Table 8. Biological characteristics of the Japanese sardine by each migra;tion cluster in
Joban and Bost regions. (after HORI, 1975)

angrzfal?p_ Migration leBr?;cy}; Fatness | Maturity Fishing Fishing

stage cluster (em) season ground
Norward [ g b || dubosen, | Qi

tomature | SOUIWATA | 515 | Medium | — | Nov.-Dee. | Off Sanrik o
Wintering | 12-15 | lLean — Dec.-Mar, (())ffff Ksifljiﬁoguarsiaki—
l\rlnoi;trh;ziaornd* ig:%g Fat Low May -Aug. "

Adult S 18< | Mediun Oct.-Dec. | Gt Sovted onan
soamning | 1851+ | Medium | Dee.-Jan. | O Spthern Jober
Spawning 18<7 | lLean High Feb.-Apr, E&Slgg;%n%l;;nsula

% The adult forms occurring off eastern Hokkaidd through July — October may be inclusive
in the northward migration cluster, The migration cluster can be identified by the fatness

of animals.
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Table 9. Some characteristics in the form of aggregations presented by each migration

cluster of the Japanese sardine,

Develop- Migration Depth of Main Density in Migration
mental | fishing concentration )
stage cluster ground (m) layer(m) aggregation movements
Northward ,
migration 5 - 30 Top to bottom Thick Slow
Southward Middle-layer .
Immature migration 40 - 100 20 — 80 o Rapid
: : 40 - 100 Middle~layer . .
Wintering 100 - 140 30 - 100 Very thick Stationary
Northward Upper-layer : :
migration 20 - 100 5 - 30 Thick Slow
Summering 40 - 200 Up%ei—lgger ,, Rapid
Adult Southward Middle-layer .
migration 70 - 200 30 — 70 Very thick Slow
Pre- B Middle-layer . :
spawning 40 - 100 30 - 70 Thin Rapid
Spawning - Deeper-layer Very thin #

L, ZOXEEIIBEIPR-TVREZAFEZVE, &
SR FE S L AT LR G L T
SARTNER GG > TWA, & 2HITVTROERT
HAKR25~50m 12/h S BRERAE U, FREAEE
AN A, EHIZHEL, BeERLZEERL TY
2 1970), LAt T, BLiEEIERiE s W 71
TRk MR & & 0 LEIRRZ, KBEMS A O BE L R TE
RBUT, —#O2EF0EL0, /4, REBERD
DI S T & KRR 2 B, EWEED
Wi EA - GBROBSLEE-TwIROEEZLN
A (fErE 1976),

Figs.50,51% £ 0f Tables 8, QlCRa N AR 445
HYa&, ROXICHEZ, w47 BB L L
WIERREIIZ ML, Zh FRREL ZTEEORSE %
HoTWwa, KM - AL EFRIAKRI0m LI Ominy
WAL, REBOMO AR L OB R
5 A ADERELE EOKEO~100mEX (FELT &
2D FAEROHSE E LT B(F-4 1978) 887 (1971) X
ZOHEE A THPORA DA LY, BEEOR S
BRAs by o Ny M ADEFER, b5 VISEEEEES
CEELGHLVIVOIIZLEFBLTWE, £/,
H2 1 >OEFEROEAGHIL BN EEL TWT, 8

FHIZEAL UROERERFARITL 2 WRY, E5 IS
BORRE 4 Yol d 2 CRdb e (ali) £ L v
WHEH T3, LEF-T, 94730 &) %%
BIZBWTE, P REROURFEET 200,
Eibhs,
-4, B

A TVORBIMEIBAERALBIEL 0BG, M
A& ORGR, ERIHORSEL EERE L ER, kO
FITEPER D,

1) =4 IERE - BHBLOLOO LM IZTER
I, DR L 2 OB - BEE OB, e
THEMEBEHORGBIZER LTV, Ly, 7
DETEFREIIRFTERE - £EERBENI RO & 510%
ftLTwa,

2) REE - BEURREIS b o & L BENLEVES I8
hde LA ->T, a5 L RElmih o Pl
WBL Tw 3, #eRdb F i BElA kDB E Y 3 RKE
Kim15~22C DGR cRAL LR L, SREERE FRELE
ki1, 15C DR AR TR T 5, FEINE/T
13 FEAKELA~17C Ok 12 B s & DRe
BB 5,

3) RECERIEEERT » o BAMICEIHEITRE D,




Fig.51.Bathymetric feature of the shelf
region along Joban and Kashimanada
coast.) (after MOGI and [WAFUCHI,
1961
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