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Abstract: We analyzed hydrogen and oxygen isotope compositions (8D and 5'"°0) of bottom water
samples collected at depths of 248—1,169 m from 32 sites around the southwestern Tokara Islands during
the GB21-1 cruise. The d-excess differs at the eastern margin of the Okinawa Trough and to the north of
Takarajima Island from to the south to the east of off this island. The salinity—8'°O relationship varied
within the study area and at different water depths. These results suggest that (1) the origin of water
masses in the southwestern Tokara Islands differs from region to region, (2) that the origin of seawater is
the same, but the mixing rate differs among regions, or (3) both.

Keywords: isotope composition of seawater, salinity, d-excess, Kuroshio Current
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Fig. 1 Bottom-water sample sites in the southwestern Tokara Islands. The study area is divided into three subareas:
Yokoatejima—Takarajima (A), the eastern margin of the Okinawa Trough (B), and the east of Takarajima Island (C).

2.2 BKROKE - BRFECLAEER DT

WAKDAKE - B RFEN AR BD, §°0) D,
TR K KU PERT LT D T A 3 5 Picarroft L 0 %2 5 [
PR LA AT 28 (L2120-1) # W T - 72, e 4 % i
Ak, HEEHOGDHICHEARRE 252 mIAh, &
vy 7 THEALZ, EICIE, KNI &
ICEBREICTHB IR ATHAZ 12y L, M
EMOBEMZLEMIEL7Z(FY) 7 FlIE). 72, 2
4 v & — Fif & L TDOW (W0000-01 : 8D =+0.215 %o,
50 =-0.066 %), SLW2 (W0102-01 : 8D =-71.1 %o,
5™0=-10.8 %), ICE2 (W0202-01: 8D =-106.9 %o,
30 =-14.5 %o) % FIWVTHEM AR L, FA%H) il %
WE L, KEBIOBEOT L L §)MEIZ, ThZh,
VSMOW R #E 30k D A 3% F6 & OV K O [\ 1k b CH/'H,
BO/MO) I B T L LTRD 72 72, #DE
U HISE % 4T 5 72 N TR OAKTE - RN AHE (F Y

7 MMHIER) ORI Z M2 £ 0.47 %o, +0.09 %o (n
=28; lo) TH o7

3. ¥R -BE

3.1 K% - BBERMAER

GB21-1 ;i THRE X N 7=z )& g K DD ¥ & 088" Ofili
DFEREFIREFE2XITINT. 202143 H14H~3H
23 HOMBNZERA X N7z, b 5 5SRO MK (K
%248 ~ 1,169 m) DSDIt % K U OfEiix, ZhZh-12
~ 3.6 %, —0.3~0.5 %DHHIZH > 7= (FE20X]). Wik
DR EITS 128, BEUE-ESEUEMRA, M
MN T 7R E B, FEEFIEMEBRCEX ST S
&, ThZholAKosDIE, " 0D RPHIZ-03 ~ 3.2
%0, —0.2 ~ 0.5%0 (FHRKA), -1.2~ 1.6 %o, —0.3 ~ 0.2 %o
(HHEB), —0.5 ~ 3.6 %o, —0.1 ~ 0.2 %0 (HHHC) TH > 7-.
%7z, RO O %, WL FErehérs ik (b

— 330 —



1R REAROTAME, WAR, 1o, pH, KR - BRERMAHMEL, d-excess. Kifi -

GB21-1 i THRHL X 7= AR DA -
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Table 1 List of sampling site, temperature, salinity, pH, hydrogen and oxygen isotope compositions, and d-excess in
the southwestern Tokara Islands. Temperature, salinity, and pH were from Itaki et al. (2022).

B RIAN AR AR (&INE )

1855 - pHIdMR

Water depth | Sampling date | Temperature 5o 3D d-excess
Area Site No. (m) (in 2021) (°C) Salinity pH [ (%0 VSMOW) | (%0 VSMOW) (%o0)
gll4 323 23-Mar 5.30 34.71 8.04 0.51 3.15 -0.91
gl4l 475 16-Mar 12.78 34.52 7.85 0.32 1.99 -0.56
Northern subarea A gll5 614 23-Mar 11.40 34.36 7.58 0.29 1.51 -0.79
gl43 669 16-Mar 6.74 34.37 7.71 0.17 0.26 -1.14
gl42 583 16-Mar 9.36 34.37 7.85 0.21 1.59 -0.10
g61 759 19-Mar 6.09 34.34 7.64 0.06 1.98 1.48
289 248 23-Mar 19.17 34.71 8.05 0.22 2.48 0.74
£90 353 23-Mar 17.02 34.69 8.04 0.29 2.50 0.15
Southern subarea A 288 699 19-Mar 8.79 34.33 7.66 -0.16 -0.29 0.98
240 702 19-Mar 6.21 34.37 7.60 0.09 2.44 1.70
g63 587 19-Mar 8.79 34.30 7.80 0.22 2.64 0.89
239 657 19-Mar 6.97 3433 7.68 -0.06 1.22 1.66
284 958 20-Mar 4.84 34.39 -0.27 -1.16 0.98
857 1005 20-Mar 4.83 34.38 7.55 0.03 1.56 1.32
gl136 1034 17-Mar 4.70 34.43 7.47 0.01 -0.34 -0.45
gl07 1077 20-Mar 4.46 34.40 7.60 0.05 -0.39 -0.82
2160 1125 17-Mar 4.51 34.45 7.56 0.16 0.45 -0.86
2188 1145 17-Mar 4.49 34.43 7.57 0.03 -0.13 -0.39
Subarea B gl34 1151 14-Mar 433 34.50 0.10 0.03 -0.73
2109 1163 14-Mar 4.40 34.49 -0.05 -0.54 -0.17
2108 1169 14-Mar 4.34 34.50 -0.01 -0.25 -0.14
gl62 1012 15-Mar 4.62 34.42 0.16 0.06 -1.23
282 942 20-Mar 491 34.37 7.56 0.08 0.27 -0.35
gl37 685 15-Mar 6.19 34.41 0.06 0.19 -0.31
gl38 722 15-Mar 6.28 34.42 0.18 0.51 -0.95
g67 943 16-Mar 3.74 34.44 7.54 -0.03 -0.19 0.05
g42 735 18-Mar 5.93 34.37 7.60 0.18 2.52 1.09
224 473 18-Mar 14.50 34.58 7.83 0.23 3.58 1.75
Subarea C 822 823 18-Mar 5.82 34.37 7.63 -0.11 0.23 1.11
243 861 18-Mar 3.85 34.42 7.68 -0.04 1.16 1.45
223 572 18-Mar 9.40 3435 7.78 0.04 2.00 1.65
£92 924 16-Mar 3.55 34.45 7.53 -0.08 -0.46 0.16

#29° ~ 33°) DA DS Ofl (Oba, 1988 ; Schmidt et al.,
1999) & k4 % &, AWK DS O D S5 A TR
IZEME AR L 72 (B82[X).

N T B SR PR O B OKEEIZ B 5K OSDIE B
K U Ol D i 1 % i FE S 5 728, A5 & Reduced
Major Axis[H]Ji (Sokal and Rohlf, 1994) IZ & - TH#Z Ml
JFL, HREHMOBEKE & UHEKDSDIE I & U560
ks TS KAKREGD=8x5"0+10 : Craig,
1961) & We#E U7z (553[X). 72 OFSR, 2320 (K
248 m ~ 1,169 m) DHFEARDSDIE I & V" Ofifi D BRI
dD=8.1x0"0+02("=062) LD, KA#HEUHIZ
BaBEOD, HEIZHEYL -MEEnR L7z —i%z, ¥
KOKE - BERIN AL, BEARLWIA 5 ORAKDHR
AL ZN 5 ORNRE, %6 T, b DAL

ZERT DRAEKDERNKRILD NG Y 212k >TEED,
W LIR O RN AR MR I3 2 B RN AR A & DK &
DRAEBRNT, ZOMIIRT 1 5 (Craig and Gordon,
1965). —77C, Hilik L 720Oba (1988) X°Schmidt et al. (1999)
7 EOREAIR TIE, WEIZ & 2 RN IKLDZE L2 HE
ENTWB(EE2K). KR THE S N EEAKRDSDIE -
8"ONl O BH R & s A Ik 3 % &, WHRAALED & i
COERREAKIL RO L, WERART & kB O K RE A&
ERHFRO TIZ T 0y b Sh B {E[2 RS 5 hiz (F3X).
Z OIEE % FEHHICRRAES 2 728, AW TIERAKBREOE
KUE % 7R ¢ d-excess (d=8D — 8 x 5"°0 : Dansgaard, 1964)
HEE L 72, d-excess& 1, sD&S*0D T u XSy b
IZEWTSDHIDOUIT & LTEREINZEDTH D08, 1)
FrZ&EWEIC kD 5 121F, EIXISRLZ2LS51S, 5
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1 (Merlivat and Jouzel, 1979), =& - K - iK%
EOKRIGWHIZBNTAS HOWSENTE . L2L, i
AKIZE T BN SRR ICOZENE AL 5 Z & A B
Lo AR, AKBAEBNT AL L5ICk
D (Benetti et al., 2017 ; Yang et al., 2022 ; Cruz Salmeron et
al., 2022), AR TIEIINEREST L. SHMRETL 2%
JEREAKDAE - 5 - pH (L E, BIRIZA, 2022), 8D
fiti - 5"°OfiEi 5 & V'd-excess & Cruz Salmeron et al. (2022) D
AKERX A3 2 FED T LB U 72, Cruz Salmeron ef al. (2022)
IERFERO KRB Z KT ¥ ¥ v VEEIZHE - THEBIEAF
FErP AR OKRZE250 m ~ 500 m),  HR K (R 500 ~
755m), &0 WEORAFREAK K755 m ~ 1900 m) &
X3 LTy, KEEwk»E&Eh5ILEEKICS, FHPL
L7=REEDR S L Tnb e PR ENS. ZOMR, B
M CARUR - 35T - pHOSRE 3 A IS AR 28 W 23388 5
NZN—F T, d-excesstZIZARES00 m ~ 760 mfHE DL
W57 RE T3 [EAA ORI GEIB T Id A O, WC

F2MX MG L R AKDOKRE - BRI AR DR 7
Aii & ALPE AP AR O R R RINL ALK & O i,
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Fig. 2 Depth profiles of hydrogen and oxygen isotope com-
positions in the study area. Grey-colored symbols
represent 8'°O data obtained from the middle latitudes
of the northwestern Pacific Ocean (Oba, 1988; Schmidt
etal., 1999).
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Fig. 3 Relationship between hydrogen and oxygen isotope compositions in the study area. The Global Meteoric Water

Line was from the Craig (1961). Note the different relationship between the northern and southern subarea A.
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Fig. 5

Relationship between salinity and oxygen isotope composition in the study area. Grey-colored plots

represent the salinity—oxygen isotope composition data from the Okinawa Trough side of the southern
Ryukyu Islands (Cruz Salmeron ef al., 2022).
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