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Abstract: In this study, the relationship between the behavior of fish school, Jack mackerel

Trachurus japonicus and oceanic conditions was investigated in Tateyama Bay, Chiba Prefecture,
Japan. We showed that the fish school entered from offshore to the inside of Tateyama Bay with
the flood tide inflow of water masses having lower temperature and higher salinity at the bottom

layer. The fish school appeared in the inside of Tateyama bay along with mixed water masses of
Tokyo Bay, Sagami Bay, and the offshore Kuroshio water. The Kuroshio water mass was
distributed over the depth from several tenth of meter to around 100 m depth off Tateyama Bay.
These results indicated that the fish school behaves with a diurnal tidal cycle in accordance with

the movement of the Kuroshio water, and as a result, Jack mackerel was fished near the bottom

layer where the mixed water was flowed into the bay.
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Fig. 1 Observation Site, (a) Tokyo bay and Sagami bay, and (b) Tateyama bay shown as
dashed area of (a) with contours of depth (50m interval). Triangles indicate CTD stations and

black circles are survey points of Jack mackerel.
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Fig.2 Temporal change of temperature, salinity and velocity components (E-W, N-S) on 22 May,

2013 are shown in Fig. 2 (a), (b), (¢c) and (d). Light gray-shaded areas indicate East

componentin (c) and North componentin (d). Tidal level change at Tateyama is also shown
in (e). Black circles in Fig2 (a) and (b) show caught depths.
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Fig. 3 Same as Fig. 2, but on 29 May. 2014.
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Fig. 4 Same as Fig. 2, but on 24 June 2014.
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Fig. 6 Same as Fig. 2, but on 31 May 2015.
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Fig. 7 Distribution of fish caught depth from May 2013 to May 2015.
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Fig. 10 Occurrence frequency of the temperature of habitat depth of Jack mackerel.

MEZS5ND, 2015 4E 5 H OB TIE, HEEE
FHEZT TR OEKBICLHEDE— FBA LN
2o T VIRFATHL OO, KinkhE LA
KEIC & > THERBEDRE SN TWD L) KM
WRAEEEZELTWAEDWRELRHLI LD
(B, 2007), KETIR<T Y OEIHR SN
FEZ) B X ORECoOKIM - S HEH L Ciltam
HD 5

42 YT IDORBENMEBEEE
RTVOHHEL, FHITEICR R 0O0HE
ORI ICEB L TWiz, 2ok il 5 ok
L R KB DO TEADTED SN ze 2 TREIT
X, RS K OREA RS E LB, X7
VORE I NZMR B L OEE DK - R
TurboMAP Bl 7 — % X Wik 45 2 & T, <
T Y OO & AR OB 2 R 2 Lk
L7

T3, S D o AR B K, fHILE
BB T 5 St. E o3RI & —8 L Tw
BIENbhs (Fig. 8 7 I Oflis, B
Mo $/2, TOTSHFATZILLY, 2013 4
5 A% 5TNNC 2014 4 5 A @ St. E oKL St. A
OXRILEFPL TW2Z &2 % (Fig 8 B
FER, KB . —, 201545 A, 2014 4F 6

M =382

m_N__ |

17 18 19 20 &

H7Z 5027 AT, St. E @Kk St. B oKl
EFPLL T/ (Fig 8 SR, IKAEMR) . F
72, TS ¥ A 7275 KBTI ED OIS E
W7 VOHEPERLTE I ERDbY 5,
Yanagi et al. (1989) (3 EEELERIC BT 5%
RWESAOEE DS, BB BT RER
BARDPERE DO KRS 2 ENTEICEA
(hEEA) §2L2FEMLTVwE, KD
(2003) W RBIC BT B MK AR EE 3K
THRBETFT M L OHEERICE YD &) F &
B, ZTORE LChhiKh e E ABIL S84 RO
ZefiiEd & LC, REENEM (T3 e
WAV DSRAT B2 ERH A L 2R LT, &
7z, ABLE TUE 250m LA AR A K &I
JK, HEERAKB LTS ORATEKA A
LCTws (5, 1937 %A, 1979). HEEED
ERICALE T A St A R St.BI2Id, RS
DRI E BRI G AKOEA LK (BRERiG
FK) BALNLZERNbhIE, ZNHLDT L X
D, IS T C O BRI KA I &
LEVWERE»SHMALTWS EEZ b,

ZZT, T IVoOEREG LWy EN & 0B
HARDLE, MBI I LA TofEEE
13 2013 4£ 5 H TId 661%, 2014 4£ 5 A T
51.0%, 2014 4E 6 H T3 523%, 20144 7 HCix



TR BT 57T ¥ ORBFH 0

73.6%, 201545 H T 780% TH - 7o MAH
B LEINBICERLLTE T VAEOR
B mICK DB bDEEZ L5, fibi]
TOFEEEHT S WL KL THRWZ L%
5o

WIZ, =7 Y OFENA SN KIEIE 14~20TC
Tholzo —J7, Wi 5 1213 344~34.6PSU
Tho722% 6 H,7 A2 340~345PSU TH D,
R X BBV A L N7z (Fig.9), 22 &
BEFORGE, fEIIENICHEZATWMIIRED
BIMZE L WAORTICL2bDEEZLN
bHo T VOMWAKIIE 18~23C b THEY,
fEILE TIXEKE L D D DTV AKRGT T
T IVDHENL L o Tz (Fig 10)e 2D
Lk, WAWALHEHPEZ ONDD, TDO—D
27 Y OERE KR L) bIREDEEE 2
G, EARIREE AT S &0 T VoA
FHICks2db0LEZ 5,

5. £&®H

AWFFE I, T-HEIRAE LS 2 0F7ext Gl & L
T, BEPOMEOHREDS HHEICB T A<
7 YRR OITE) &R & OBRIZOWT,
B R B L B9 D IS X AR AT - 720

27 VR FIKEMETHE SN, oG
ETIIIITES MR E R LIz, T2, s/
BRI T, RAUIEIEEICH A > TWwize DL
LXYy, EFELOYEICHT TEWEICE D %
I K S OMRIREE R KO A L & HITEN
AT IVMBEBPE R L TWBE I L ER LT, 2D
X, WIWIZE D o THREE R AHBE O KB
EHERMAKRORE L2 CRELRIBREAK)
LB, T VARSEIENICEE T L
ERTODTH D, 72, FHINBIZBWTH%E
WCHEMNICHERT 2~ 7 VHREEOTENE, TS
(2009) AR L 727 VA HHIIE P A AniE §
B N TABHED J 85 R RIMME D TG AT I &
D, HEBIIIEELSEEBL, HEICRE L
HHANCIEZMEOWEANEBE LD W) < T
TOITERRATH B HEfTEI E —BLTBY, <
T ISR T HEATE T 5 & v ) AR

HYME2MRALLIOEEZ L, —HT, DS
(2009) TRIEMIC~YT7 VIzEBEEKT LI &
AR LTS, AR Cld~ 7 VIR
HERLTWE I EPHERIN TS, BRI
Kix, SELEEMCTIE A — FvA S 100m FEE
DEBEIZHA LTz, ZOBRBRIMPEKE L
LT 7 IVNHEfTEHZiT-TBY, fHLUET
3 2 DKRBARA T BIFEAHE TS 7 U0 S
NdbDEEZDLD, TROEDOZ EIZHLTIEH
R 2 PR 55, & 5 7% bk o D B N E
b

E 2

KL xkFLODIIHY), THABEDH %205
FERHICBERODLL L OTHH - TYhER V272
EFL, T HoETRLET, T2, K
MExEDLIZH-Y, HILETOREIIL K%
5 TR W72 IR T R ALE o
H 4, WA - WA ST 2wl
BOBFERFREM [HEA] BT 4120 &
D#EAEERLE T, T4, HEALTOWRL - B
I N T 72 7GR - T AT ST e 2
7 & NTHFEY BT R R O A R >3 —12
L2 BLHPL RIFFET.

5| FA~Zik

GRS - oREE PR RIFAS (1975) tETE, T b
07 EMEICBAE FEENo Yy (7%
W) OWEKATE). wEERE, 13, 63-77.

R - AU (1985)  HIMETE 2 B HEa s 1Ic B
BAEEEIR. HAKES &5, 51 (11), 1789
1794.

HLEEEE (1987) @ wiEMREICB 2 AFEOHB L
BN, BAKESSEE, 53 (8), 1307-1312

HEERE (1988) @ v F—I2 & B EEBEMIGICBIT S,
MABEDOITENC BT 2058, K LT, 9, 227-287.

HEEE (1992) @ F ¥ IWICAZ Y7 OfTHE). Tw
5, 81, 1-14.

AR KIE—E - RFESE - 23R (1980) :
B NK OB (1), BURUKIE K S0 78t
#, 67 (1), 55-66

g - = 8- AR - FHHE E (2009) C HAE



10 La mer 55, 2017

A U8 B PR o N TR BT 2/ PN
AFFLAN) =20z 7 JVoTEER.
HAKES:ARE, 75 (6), 1019-1026

FHEK (1979) @ P80 & W7 AHBRE g, AH
R & IR BR BT A e -2, 15-26.

& E - RICHEIC R ES - IR LB (1993) 1
BRI BT L AR ORBENITE). HARKEF
&5k, 59 (3), 473-479

Hies 5 - 44 1 - AGHEFT— 1977) 84 A - T L
ANY =V AT AL D7) OITHAERICET
HHF%E. TR, 2, 1-20

PHE 25 (2006) : <7 Y E~A T OEGEARE. K
FERATIZEY v & — Wik, B (4), 113-
118.

A HIA (1988) @ BB O~ 7 Vil L. 4B
11 MIARAEE O BRBE R4 & K EIREL 7K B g AT
Zexik, 52 (4), 319-323.

BARE— (2007) : <7 YV OEWEMIE. AT,
39 (8), 495-499.

BARE— (2011) : =7 ¥ OEIREI O FRE &I A R
Fl. 1) =7 YoMARTINFEICHET 23K
DFH. KEMmFENIZE, 75 (2), 83-84.

FERIRHE (1983) @ HERLEERR AR OBOILAE K IOV T
Twh, 64, 43-71.

FHERE (1937) @ T80 | N BT 2 FEE O
SO G &l & o BIAR. K EE B S, 8,
1-50.

PETHET - g & - RS REERR - 5 X
T - KFE— (2015) @ P 26 ARE T VKT
OBV, PR 26 45 2R A JE A KR O
WSERRETAM 55 1 45, AKRE )T B4R HEAE L - AT
ATBUE NOKERGWIE L >~ & —, 78-105.

SR - FRBYE - T B - R (2003) ¢
B D AWK A NV B3 2 a5
VL4, 50, 931-935.

Yanagi, T., H. Tamaru, T. Ishimaru and T. Saino
(1989) : Intermittent outflow of high-turbidity
bottom water from Tokyo Bay in summer. La
mer, 27, 34-40.

AR ELHL - i - AT - AR (2015) @ °F
B 26 AFREE~ 7 Ukt B IR GE R RE O B IREEAM. TRk
26 4F BE A T L KR o i & RN 55 1
M, AREEFT VAT HEAE TR - A2 AT Bk NI EEAR A F
Zet v ¥ —, 106-136.

S 2016 4E11 H 1 H

B 2016 4E 12 A 5 H



