B AL SR, 55 75 &, 55 5/6 7, p. 279-297, 2024

B¥Rk - Report

FHZFERANBXICH TS CTD HBls LCBBFEXRBRET IWICE D BHERIE

Tk EE-HK BHRA RB-HK F

SAITO Naoki, SUZUKI Yoshiaki, ITAKI Takuya and SUZUKI Atsushi (2024) Marine environment
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Abstract: In order to make multifaceted interpretations of the seafloor geology around the Tokara Islands,
it is necessary to understand the marine environment, including the Kuroshio Current. In this paper, we
analyze CTD observations conducted from the south offshore of Yakushima Island to the north offshore
of Takarajima Island during the GB21-2, GB21-3, GB22-1, and GB22-2 cruises. In addition, the flow
patterns were analyzed using an ocean general circulation model. The Kuroshio Current generates
relatively strong currents between Yakushima Island and Nakanoshima Island and between Nakanoshima
Island and Suwanosejima Island, and the strong currents reach the seafloor. In the downstream direction
of the Kuroshio Current between Nakanoshima Island and Suwanosejima Island, the surface layer has low
water temperature and high salinity. This is thought to be due to the Kuroshio Current passing through
the rising topography of the seafloor, causing vertical mixing. At the same location, dissolved oxygen in
the surface layer is higher. This may be because vertical mixing supplies nutrients to the surface layer and
stimulates primary production. In the vicinity of Kuchino-Erabujima Island, high turbidity layers on the
seafloor were observed at many locations. This is possibly due to resuspension caused by strong currents
associated with the Kuroshio Current or turbidity currents caused by active volcanic earthquakes.

Keywords: Tokara strait, Kuroshio current, CTD observation, dissolved oxygen, turbidity
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Fig.2 Three-year mean flow at 0 m depth from the ocean general circulation model JCOPE2M. The color
indicates the magnitude of the velocity and the arrow indicates the direction of the flow.
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Fig. 3 Cross section of three-year mean flow at 129° E from the ocean general circulation model JCOPE2M.
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WE MRS 20244 B 75% H5/6 %5

SRR ZE) . GB2I-3ARMEIC 5T, T2 Bl WS
] 0> BRI BT AN S R AR - iR & 75 % s

NA
NA
NA
NA
NA

EHRL T EB4AN). £/, KR - SRS O 4
HEWr3 A WX (FESX) &, ST E W T
100 mAlT#2IC /L & N B K HERG 2355 < 72 2 HA2FD 5
nr-.

NA

NA
NA
NA
NA
NA

th & Bl < WS TR O BRI o W TRl E h 7z
KR AROAN - S i, B & b O M B AR
FICK2BOREAICK 28D TH SN B 5. —i%

NA

33.70
33.50
33.46

33.54
33,51

12, SOl & QMRS TS 5% T,
WG BT SN, WENSOELTRIRS A F L <
< 7 5 (Garrett, 2003). b 7 S 5|5 EAMHwRIZ I 5

33.64

9.15
5.36
5.51
6.54
10.41

WEOPATIE, PSP TRHI RO ELT 2B < h
AR R N A L PUR 3 AR IR ik L RO A TE S
IEPENERE LT, R THLRE 5| 2RI L7720

6.65

NA
NA
NA
NA
NA

T& % (Tsutsumi ef al., 2017 ; Nagai et al., 2021). 5l
MW h7=h 2B HSBROEHFIZR oKD
&l - SRS, 20Xk BEAICKST, TED

NA

NA
NA
NA
NA
NA

K - By A LG & XRE N REE X
5hb.

KRB OKE - o0&, K257 ~26.87 °C,
B H333.43 ~34.67TdH - 72 (51, 23). FHIEE,

NA

(.
33.64
33.13
33.22
33.28
33.22

g
£

VI

KR T7.45+3.79°C, $E537C33.83+0.28 Th 7z, Uk
fRZ2EDKE XOERERIE, BN Z L I2KkESKE

33.60

Continued.

%

25.65
24.96
24.63

Table 1
24.81
24.77

EAE 3

{ ¥k B720ThH 5. BLHIHTOKREDFIIE 60 ~ 1438
m<Cdh 7.

25.39

3.3 BEERZ

481
723
713
596
334

7 & ©ODOO i [ 133.82 ~ 422 mg/L, F ¥l X
3.98+0.09 mg/LTh -7z (551, 24). GB21-3fiiHIZk
W, Pl % IRl VDO (4.16 ~ 4.22 mg/L) 28

635

129.787
129.439
129.544
129.662
129.753

IS Eh & WS TR OO FER A AN B LT 22 (B 6
). vz E-h s s o B EREic v, K
~ 100 mDDOIE~ 4.0 mg/LTH - 7= ((F7Xla). xFL T,

130.156

30.645
30.656
30.682
30.705
30.740

THRMODOIFHIKE L, ~44 mg/lLTh -7z (57K
b). B N AR - ZWRXIC s\ T g, hz -
AGH 2 WS O FHRMITDOAE K & B {EAAFED 5 h 7z

30.394

2022/11/12
2022/11/20
2022/11/20
2022/11/20
2022/11/22

(% 7Xc).

ZREOEWDOIE, BNk S SLERA ISREK$ 5 0]
Rt B 5. DOV EWEIE, KO - &S
HEMIX N7 A B4 LIFIF—-H LT\ Tab

2022/11/12

g357
2360
g361
362
g363

5, DOV TIE, TR b RN O IRS A
ELC T & & 5. Hasegawa ef al. (2021)1F, b
B 7 B & B O B &K A ELREAICE- T, £

g443

GB22-2
GB22-2
GB22-2
GB22-2
GB22-2

RERBROWANELE 5 Z L #BHL 2. Zhizky,
B O T TR 77 v o7 b v O RAEFEDTETE
b DR RIE Sz, LA L, Hasegawa et

GB22-2

al. (2021) 13, RBEEOWHHIZ L B ERERINDHEDF
FHIZIZ R > Tuan, KETEBlE 725 0wDoiz, B

— 292 —



b h S NSO GEREEH)

ok K OKE2 ~ 5 mOF) LIKE (BIEHE LS ~ 7 mOFH) OCTDEHHNC DWW T ORI, Countid v 7
ILE, Meant3 F¥MHE, StdlFfEEHERRZE, Mdnld A defE, Minldim/IME, MaxiZmKiE %2R~ 7.

Table 2 Statistics for CTD observations in the surface (average of 2 to 5 m depth) and bottom (average of 5 to 7 m above the

seafloor) layers, where “Count” means the number of samples, “Std” means the standard deviation, “Mdn” means the

median, “Min” means the minimum, and “Max” means the maximum value.

CTD surface (2-5 m below sea surface) CTD bottom (5-7 m above seafloor)
Depth
Temp Turb DO Temp Turb DO
(m) Sal Sal
O (FTU)  (ml/L) O (FTU)  (ml/L)
Count 178 178 178 92 92 178 178 92 92
Mean 655 25.82 33.72 1.31 3.98 7.45 33.83 1.14 2.69
Std 225 1.63 0.2 0.19 0.09 3.79 0.28 0.10 0.55
Mdn 627 25.15 33.74 1.26 3.96 6.57 33.72 1.14 2.59
Min 60 23.42 33.13 1.06 3.82 2.57 33.43 0.98 1.87
Max 1438 29.79 34.21 2.1 4.22 26.87 34.67 1.64 4.00
a) Temperature (°C) b) Salinity
= 25.50
33.90
25.25
33.85
25.00
33.80
= 24.75
- 33.75
4 24.50
-
= 33.70
L 24.25
33.65
24.00
— 33.60
Low Temperature High Salinity 3355

23.50

129.0 129.5 130.0 130.5
Longitude (°E)

129.5 130.0 130.5
Longitude (°E)

F4X GB21-3MUHZ I 2 KR OKTE2 ~ 5 mD ) DK (a) Lo (b) OBUIRER. 7557 OF @b
AT (G2 ESM) . s S OWE O & E T

Fig. 4 Observed water temperature (a) and salinity (b) in the surface layer (average of 2 to 5 m depth) during the GB21-3
cruise. The blue background indicates the mean current velocity (see Figure 2). The dotted lines indicate the locations

of the cross sections shown in Figure 5.

WARBOTHRMTHALERLI L, —KEEELERL S,
R E L TRBEODO%E L5 & B 7z algElE 2 Rk L Tu
5.

3.4 BE
GB21-2 i & GB21-3fii g T % 47 > 7292 g D
55, 15HIE THIER EOSEEREPRD 5h (588, 9

17

)<g ﬁiﬁ}%ﬁ&&i%\lﬁl@%ﬁ?@ﬁﬁéﬁil:ﬁ 5NBN, F
IR REBERNTEL 4L Tl b, 156t
AR REB S AE LT 7z,

HEERBOEKE LTUTD2o08% 2605, (1)1
Ak RLERIES O JRIH DRI I, UG FE A CORDR HE RGP <
BHEIEAONDE 7 FHEDOZOMDE L IZHLD,
HORIAD 2 S YRBHERII A HERE L T B Z AWM S h T
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WE MRS 20244 B 75% H5/6 %5

129.4 129.6 129.8 130.0

Longitude (°E)

130.2

129.4 129.6 129.8 130.0 130.2
Longitude (°E)

5 KR (a) &XEST (b) DBRAKS RO WA, Wi o RLE 35 4 X 0 k5.

Fig. 5 Cross sections of the observed water temperature (a) and salinity (b). The location of the cross section is the dotted

line in Figure 4.

DO (ml/L)

30.5

30.0

Latitude (°N)

29.5

129.5 130.0 130.5
Longitude (°E)

W5 (BARIEA, 2023). —JF CHMIZNGEE; 2 ME T 5 7
B, SRR O AU R R (B2 X)) . HER O
IZHIRIEG 3 A%, SR @I S ORI & - TR
FICHBE NS Z LT, EREREERL TS H
YEn 5. (2) Dk EEREIZE R A EE 28 DR L
T3 KIETH D (FaE] - /M, 2007), H 10000 % i

Z 5 KU E 2B RIZHA LT 5 (RET, 2023).

Kl O T OFRNG T, KPR PE S R i
BEIZ& - T, RERS/FEELES. ARITBEIX I
BRI, K X SRR, & B ViEZ O
WA PEZ R B 5.

4.20
4.15
4.10

4.05

4.00 w6l GB2A-3MEWFIZ B B £ (K2 ~5m
D) DAL (DO) DB, 15

3.95 B OB ISR E R (E2K 4 B I).
PRI 7 DM O B A R

3.90 Fig. 6 Observed dissolved oxygen (DO) in the surface
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