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Fishery Biology of Mackerels with Reference to Oceanographic
Conditions in the Coastal Waters of Sagami Bay,
Part II. Fluctuations of Catch and the Sea Conditions

Wann-Nian TZENG and Toshiyuki HIRANO
(Ocean Research Institute, University of Tokyo, Nakano, Tokyo)

Abstract

The abundance and migration of mackerel, mainly young Scomber australasicus, in relation
to sea surface temperature were analysed from catch data of set net in Sagami Bay as well
as in Kumanonada for selected years during 1970-77. In addition, other variations of sea
conditions in the coastal waters of Sagami Bay, which correspond to the variation of the
Kuroshio, and their influence on the set net fishing conditions were also studied. The results
obtained are summarized as follows:

(1) Mackerel migrates into the Bay as surface temperature rises to about 25°C in the
late summer and autumn. And the daily fluctuation of mackerel catch corresponds to the
inshore-offshore movements of warm water which is determined by the horizontal distribution
of surface temperature. Around the late October, fish shoals start migrating out of the Bay
as the surface temperature goes below 23°C.

(2) A positive correlation exists between CPUE and sea surface temperature during the
fishing season (July-October) of mackerel.

(8) The main fishing season of S. australasicus is around August-September in Sagami
Bay, but two months earlier, around June-July, in Kumanonada located in the west of the Bay.
The time lag between the fishing seasons of these two areas may be caused by the fact that
the preferred temperature (24-25°C) reaches earlier in Kumanonada shifting towards north
as the summer warming-up spreads from south to north.

(4) The fishing condition of mackerel in Sagami Bay can be forecasted by knowing the
fishing condition in Kumanonada, because the fishing season comes earlier in Kumanonada
than in Sagami Bay and there is a similarity in fluctuations of catch in these two areas.

(5) The set net catch of mackerel in Sagami Bay decreased gradually from 1970 to 1974
and increased remarkably since 1975, especially in the autumn fishing season.

(6) The existences of a strong surface current between Oshima and Izu Peninsula, the
positive temperature anomalies at Oshima coastal waters, and the more saline and clearer
waters in the set net fishing ground suggest that the warm oceanic water flows into the
Sagami Bay, when the Kuroshio changed from the N-, C- and D-types in 1974 to the A-type
in 1975.

(7) Analysing autumn catch data of Komekami-Set-Net during 1953-77, it was found
that the mackerel catch is greatest at A- and B-types of the Kuroshio, least at the C- and
D-types, and intermediate at the N-type. .

Based upon the above results, it is concluded that young mackerel, originates from south
and moves northward for preferable temperature, and that the abundance of migrating popu-
lation into Sagami Bay is closely related to the sea conditions, especially the variations of
the Kuroshio.
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Fig. 1. Locations of set nets (X1-23) and sea
surface temperature (A) measured in Sagami
Bay and adjacent waters.
X 8: Koyawata set net fishing ground,
x11: Komekami, X13: Twae.
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Fig. 2-2. September

daily catch of Scomber spp. from 23 set nets in Sagami Bay, Aug.-Oct., 1975.
distribution of sea surface temperature in the Sagami Bay and adjacent waters,

Aug.-Oct., 1975. These distribution were drawn for the last day of the observation period

in each case.

Arrows indicate the movement of warm and cold waters during the period of

the observation. (after Fisheries Experimental Station of Kanagawa Prefecture)
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Fig. 3. Relationship between CPUE (kg/day)
and sea surface temperature for Scomber spp.
caught by Komekami set net in the Sagami
Bay, July-Oct., 1974-76.
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Fig. 4. The difference of fishing seasons of Scom-
ber spp. caught by set net in Sagami Bay and
Kumanonada, 1973-76. CPUE in 100kg/day.
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Fig. 5. Relationship between the CPUE (kg/day)
of Scomber spp. caught by set net in Sagami
Bay, Aug.~Sept. and Kumanonada, June-July.
Numerals near the points indicate the respec
tive years, 1971-77.

BYEFROFPHEBEL D 1~2°C KERB, 20
X 5 IeHHRO KB ORI BB T 5 L 5 kiR o &
NOBREMOBN L FEHICEELTWS L ELbNE,

%7, Fig. 5 1% 1971~77 FEOREBBIC 810 %5+ 5D
CPUE XHEBEEW 31 %430 CPUE OB (With
HRABMODD) BRLEDDTH 55, BEOBICIE
DM EDHEBNRED BB, Thbh, BFHs

’/l
. ]
l’ 1
! \ 15
1
K \
1 1
4 | \ 12
b AUG.& SEPT. e w
2, : a
1 1}
| i (V2]
~~ ! \ d
o 34 r' |l‘ -9 o
3 y l 3
c ) <
e f ~
I 2 ! L6 w
w i 2
= N o
o (8]
[SERE L3
\l
N
04 — LO

1970 72 7% 76
Fig. 6. CPUE (X 100kg/day) of Scomber spp.

computed from 22 set net data in Sagami Bay,
1970-77.

— — 31N

/'y | 37°
p 88 | |35
A -

};/L{é;%A -

33

— v -
7 SIGY ] 1975 |
/ AN ] 3N
“BFE 136 B6' 13 W0 T Thh
Fig. 7. Path of the Kuroshio in the south of
Japan, Aug.-Sept., 1974-75. 8A and 8B, 9A
and 9B indicate the first and second halves of
Aug., Sept. (after Hydrographic Department,
Maritime Safety Agency, Japan)
F 50 & EEEORRICIZN LD OEBERAE LD D
B, Thbdid, BERCRES 5 Y BR—ORKE
CHELTWB Z ERRBL TN D,

3-3. HADHREEE YNGR DREE

A\
(\3

— 17 —



] # £

HREOEE@ER X 5+ QEMERIE Fig. 6 WRT
X 51 1970 £Eh B 1974 e h I TR T A EEERL
T, 19BFCRBEERNRIEmML, LgERKO
RESENTWS, 2T, Fig. 6 K & b WD REE
(1974 £) &iFEE (1975 4E) oW, TRENDE
OHEH DI O L H R AT,

Fig. 7 RE4ED 8~9F kI 2 BEH ORI (B vid

sy O

1974 ™

[

FREQUENCY (DAYS)

40

20.

° ,__:—’_r
0.

T3 -z ] 0 o1 .2 3 C
SST ANOMALIES

Fig. 8. Daily sea surface temperature (SST)
anomalies at the coast of Oshima (34°40/30’'N,
139°2612"'E), July-Oct., 1973-76.

Average SST was computed from 1949-76.

1974

1975

‘Gshima

Fig. 9. Direction and velocity of surface current
measured by GEK in the waters between Izu
Peninsula and Oshima Island, July and Sept.,
1974 and 1975. (after Ito Fisheries Experimental
Station of Shizuoka Prefecture.)

¥ OB &

PRLEDDTH D, —Kic, BHEORIRZZOHRED
RHC L - TERD LS ARCHEI UTW B, Tk
b, BERAMNERCERL THASNE, BENET
BLbAD A, BERIOHESEL TR EEARNC,
DEL & Th 5P, 19TEDEBARBHEMEIZ C, D,
NEZRL, MABLBARSEEEDHAECEELT
WAHDIE LT, 19754EDBARATERL, RENHE
BECHAEDEEL THLTW5, COX 5 RBHOE
B L RSN O & OBIEIC O W THRET L R,

(1). 1973~76 &£ 7~10 ADKE b 7 v FC BT B3
EARBNRER (AR vil) IKoWT, FOFLELSODR
EDEESTERDTHDE, Fig. S KR L LLS K
1975~76 LED AT DIEA L 1973~ 74 FEIC e TEK.
BERTEESE DD TEN,

(2). 1974, 5 EOKETEABIC KT 5 GEK Rl
R (&¥ viil, Fig. 9) WX, 1975 i3 1974 4L
 BRTHEBEBCHTEAT D KDOE I,

(3). 1974, 75 FEDE~FKIC I KM - NUEME
BRSO FEBEBEEOL (Fig. 10), HLHAE
OaRITEEEs 0L (Fig. 11) 245 &, BRE - &

TRANSPARENCY
>
—

1

0
JuL

“aUG SEP

Fig. 10. 10-day mean transparency at Komekami

(KM) and Koyawata (KY) set net fshing
grounds in Sagami Bay, July-Sept., 1974-75.

— 18 —



MBS 0 % 9 EOETEER LRI L OBER—II

359 ——3|¢—— STRATIFICATION
34+
334

]«— MIXING —

2 321

> 311

= 30

g 294

¥ 284 L
27+ L —e 1975
26. v 00197
25_ I} i L I 1 L 1 ] L 1 )
_ JUN JUL AUG SEP ocT

Fig. 11. 10-day mean surface salinity at Iwae
set net fishing ground in Sagami Bay, May-
Oct., 1974~75.

Ay E B I9T5 FEIZ 1974 FE X U T D EWEER R L T
W3, TOT LIRIBEDESICIINEDE BRBEIEN
WAKDESEE PR ORELBO LI EEHRL TN D,

THBHZRAELTHD L, HEEREOEHIIN&D
BREGHLFHFCHELCRY, hbi, XOLEE
WL 59 OEAYREEATIEROD DKk
5> TWNAZ ERHEERINS,

4, £ =

4-1. IIHINOFTBEFER

HEERRCHKERICRET 2 DR L AR T
BNOYFE (E20~25cm BE) ThB T ERHEDL
MEINTNDBY, KRR, I HICHEEEL
RREF#C KT 2B ROMEBLIEL, TOME, Wi
DEILDOEBNCIE ) OEBURED DR DT L 53b
o e THREMRICIMEST 248 (&L TaTwH
SYBRACEGRICHET D ERRR LTS, i,
WHIRORPLERTAH B &, BESK KT 2 EHITE
BHOTNLD 2013 EEL, ThHRFELHERD
KEOEFEISHIELTWBE & 23 d hhs o, —fE
&, FRFHO T =4 NEAEDOFKEIZ 23~26°C &\
B TW3Y, T, BESKERZOSHELZEHEST 5
EREARVBHTLAMEINTNEY, - T, HEF
BB THEES L D B BHAMERIR B0, K%
5, KEDOERFHIEL T, AR ERTHL TN D
TEERTHIDEEZDNSD,

BAHERCSWT RE Lk I w4 3 (FAERIZ B
Lo Tk E R, ElEEEOEEEMIT3~54
CEBINDDY, ¥ 7, 5~6 BIIZEERESICIWT
R 13~18cm QNP NEBERE L ENT 5, &
. DRBEFII3~5H W HETERE BT R L BN

BHZDELBCHEEBREZ RO CREEEL TNWEHOD
LHERINTNBY, 6~THICHEEFRE, 8~9 Awigs
kST DN NIE, BEDL, TRODREHLAL
RHEHCETHHDTHY, ThHO—EARIbibk
BEHLTELDDLEXDLTENTELS,

4-2. KEMOBEEEHIEL

T ECBR & 5 RSB KRBICkES 5 o< 5
NEBCEFERCE W TRE LU FEENEREE R
DREEELTCELdD LEEINS, —F, EnbK
0 CTOMEEREE BRSO KRIE, 1Jga <
NOBABE—H LTS, LT, ZOREED
EEHRIEHFEHRCRT 2EREOHEL L dic, EER
MBIk 7z B BEOHREIRT, & WHREBCHRAT S
HOWPERIC Y » TRELEAINTVELEZDND,
AR ENTIE, T &I Fig. 2, 3 KRLEI DK
T g BT ST HMBMO v EER L BADKE
L& DBERICOWT T, ZOHFEIT- 24, Ol
ZREDLDTCIIFRLTND T &b T, Tz,
FEAE (1975 4F) EREE (1974 ) o0, Hé

100 N TYPE

so . MEAN (1953-77)
1956 57 58 65 66 68 70 71 72 73
2001 ' B
A, B TYPE :
w150k :
c !
o] H
= I
T~ 100
[8)
—
<
© sob RERERRE R
ol H P
59 AN 61 62 64 67 7 76 7

sbb  C,D TYPE

YEARS
Fig. 12. Catch of Scomber spp., classified by the
pattern of Kuroshio, at Komekami set net in

Sagami Bay during autumn fishing season
(Aug.~Oct.), 1958-77.

— 19 —



B #

BLOBROER LT LR, FAFCRERCHE

AT D RESBRROEHARBEL DR VRN L2

. b, ThHRI =Y S ORABBESICE T 5 EH
DOFHERFIC L - TRESEFINTNDHZ LERLT
w3,

HEEHRSOFEHE AT CREEER BRI
AP TCT=H " YFaB2eT{ WHEE KL, TEE
CHEEIN TN DR, EEESCRAT 2 BELEROS:
TDERNFICR TN S DKIRCHATTL T B T =338
BEBRECEZRICRETHID0EELDND,

X bic, Fig. 12 121953 1B 1977 H£E TOHIE
HERCbZ» CREE BB REOAEMERC 3T 5
BERE D2 — VRN, TONE—vEZDLED
BEELOBRYHRLEDDTH S, BN ERTS
EHEIEVA, BEOBAIZEE L D REERNRD
FWERRS SR EDIK LT, BRHIDRWARET
BHEARENC, DEOBACREERREDLDTHR
Ve —F, BEOHNAEET 3 NEOBEAIIMZIEE
HGENRAERT L Bbhb, TRHREXRL
TIFRE L RBER ST 5 REOREOZENE D —FL
Tn5b, LaLasad, BEREAACS A, BEER
FTEACENTHELL » TREERNTIEFHL T
b, ThIZ, BELLEEEBOBEEEZRMLTWSDT
BRAWhEZELZONBAR, TRLOBEHICOWTRE, 4

BE DT EED DLERD D,
5. & B

KA BRI SEET B (i T < YT R)
DREHEEDOE LER & DR OW TR ETT- o
BROKERROBY TH %,

) FEEAE 25°C k5 8~9 BicidKiBEo k
F e TEIDEEINIHEKROBELEDR-T, K&
BEEMECHEM - BT %, 108 B&, REAER
23°C U TFird L 4 ORBER REFCHELL, &L
AEBONETCREIRD LY E S,

(2) kMEBEARCKT 3 KA REAE LY
NEER L ORZED TRWIEDHEERE b,

(3) MBIk BEH 8~9A) 1, RREF#c
HRTH 22BN TENS, TRRERECES N TS
= NOBEKBICET HEHNERFRL VBN DD &
EZbNh5, LhLERD, BEEBRORLORELHC
RIS D T Lo DFWHRD I < A OR U
RHEEN DR IN TN D Z 2 8BRS B,

(4) HEEBARCRT D v BORERC R&RE

.

R OB & 17

WHAH BN 1974 £L 1975 F£L Tk, BEORIY
EROERICELWBNBA DR, Thbb, REE
DB - 7o 1975 F£IciF 1974 Fic T, EREHT
B HEKDEENR N KEWEARS DR,

(5) 1953~T77ED MAMIC KT 5 KEEHO N
R OB O RIRID 4 — > L BEECEEL
TS T Ebhate, bbb, FsA, BROE
ARABEERERLVZVWOIHLT, C, DEOEA
WiREH L VDKL, ¥, NEOBEA&KIZIZEERK
HORFEETRT

UEERALTED L, BHABRICEWCRE LS
T Y ANSFEBIIKED R L EICHEBRY R TRED
Tedlb EBEL, £O—ElEEECRET DO LHE
BIND, TORERZBEHORENOELRILRE
Lo TRELEHLTCWBLEZ NS, BEAREU/ S
F—UERRTECEOTHEBECR PR OEERS
EHbNB, Thi, BELL T " EREOHEELR
BLTWBDTCRTVWREELDN, ThbHOFRIKD
WTRSHS BT h#ED 3 BERE b,

BRIC, AELZELDDHDERO\BHHAZ VK
1N T A Z R R AR RS R I AIE BRI U D Bk
BBOF 2, BIUEARTH00EREZRIBHELT
T& » ISR AR - HEHAR - FFHEARFERS
B ZERRRAS - HELEERAERAES - ZER
IABEEEEREHEAOF 4 R BHOBELE T,
Fio, ARELOWTEABAYNE RV W Bl
BEMEMPEHEEEELCEL SILHELHT 2,

X Bt

1) & BEE.EHET (1978) MBSk kT 5490
DEFEFRELRREOBR—I. REy ~EHOMEIR.
KEEHEEERIFEAH, 33, 6~14.

2) EHMEZ= (1961) ZMEHAKE L BEFOERICD
WT (20 1. XKEEEH, 67, 54~57.

3) —HAEE (1969) SEHEDRBMOEFHICONT.
KEHENFEEHR, 14, 13~18. .

4) M/ EEFE (1952) BREMEOEBRR LKE - ik
FCoWT. BARKE, 2(1), 26~32.

5) S B . FEIEH (1953) FNOERE. AERE
3%, No. 7, 131p.

6) M/ LBE (1957) EEERO D v ~HROKRE

DAL EOBE). WNERRMAETEES 5 MRREX -

7) B/ _REE (1960) EEHEEO/NF LDV T, B
KA, 8, 130~134,

8) M./ LEpE (1958) EREEBNEZEAFEORILL
BEERICOWTORE—IIL /AN N2, B
Kokid, 6, 109~114.

— 920 —





