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d? LA EFEHAXEFRTRELF AT
2.1.2-1 ;5 K4 B u ko ie %

DA EHEZEFLRBB LSRN FL T EE 0L 2-1-
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BT ORISR #1375 R 5 073 3 1.72 (Bq m3) &3
Bt R AL IR R KRR BAMIE S $El 3-54-01-01
2.4 3 % hia A kR (B 2-1-3) -

AR ORIA 0 LR AKBR ((FR 501 150 2 7))
$-134 FR TP ERMFTPIER L RE LK B RE-137 F
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m3) Bj B3 da® 100 2% 4k K (%% 3-54-02-
03) B MERFH L L3 % 100 2 ¢ -k (%5 3-54-01-03) °

LiERRRINS e RIFEBKBRESEY AT RS
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o 2-1-2 A BT AP L FRA LR SR AR ETHES RREL
(Cs-134 MDA & % 0.5 Bgm3 > Cs-137 MDA & = 0.5 Bqm3)

LIER A RAE A 7% % (Bqm)
i 0-5 = ¢ 50-150 = ¢ 200 2 & JUIE
F 3 4 -134 4 -137 #-134 | #-137 | #-134 4 -137
(Cs-134) | (Cs-137) | (Cs-134) | (Cs-137) | (Cs-134) | (Cs-137)

Lt R — 1.24+0.23 — 1.2240.17 — 1.67+0.17
oAt — 1.24+0.17 — 1.34+0.14

U W — 1.164+0.18 — 1.38+0.24
= R — 1.13+0.20 — 1.47+0.36 — 1.55+0.63
L3 % — 1.09+0.22 — 1.35+0.51 — 1.60+0.44
o "—"4 ] AR F RE R (MDA) -

% 2-1-3 A ® 107 I 109 & 4 FHRIT /3 8 L IFR B K 45-134 ~ $5-137 F R # F

4%-134 4% -137
L3 ER FRIER (2 7) (Cs-134) (Cs-137)
L -
=R (Bq m-3)
B 0-5 — 0.62 ~ 1.96
107 #
7 200 2 & MR — 1.09 ~ 2.02
0-5 — 0.72 ~ 1.73
108 # 50-150 — 0.87 ~1.87
200 =} UFE — 0.83 ~ 2.20
0-5 — 0.73 ~ 1.72
109 & 50-150 — 0.86~ 2.06
200 = & FE — 0.62 ~ 2.22
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F2-1-4 AP F AR B R FHAS TR R

o &R (Bgm?®)
r | sgaw | w0 | 22® [0S TEam [ saw | AR
(Cs-134) | (Cs-137)

3-51-01 109/02/12 | 21°53'51.90" | 120°44'57.50" 0-5 — 1.04 =
3-52-01 109/02/12 | 21°54'20.30" | 120°48'50.70" 0-5 — 0.84 7 W
3-53-01 109/02/12 | 21°57'18.90" | 120°45'44.80" 0-5 — 1.23 =T
3-41-02 109/03/19 | 22°18'10.14" | 120°25'23.29" 0-5 — 1.31 =
3-34-02-01 | 109/05/09 | 23°39'43.50" | 119°51'18.42" 5 — 0.96 o
3-34-02-02 | 109/05/09 | 23°39'43.50" | 119°51'18.42" 50 — 0.92 o
3-34-02-03 | 109/05/09 | 23°39'43.50" | 119°51'18.42" 70 — 1.45 o
3-34-02-04 | 109/05/09 | 23°39'43.50" | 119°51'18.42" 100 — 1.34 o
3-35-02-01 | 109/05/09 | 23°31'08.28" | 119°54'41.16" 5 — 1.36 o
3-35-02-02 | 109/05/09 | 23°31'08.28" | 119°54'41.16" 50 — 1.47 o
3-35-02-03 | 109/05/09 | 23°31'08.28" | 119°54'41.16" 70 — 1.58 o
3-35-02-04 | 109/05/09 | 23°31'08.28" | 119°54'41.16" 107 — 1.50 o
3-42-02-01 | 109/05/10 | 22°05'14.76" | 119°59'36.05" 0-5 — 1.23 =
3-42-02-02 | 109/05/10 | 22°05'14.76" | 119°59'36.05" 50 — 1.10 T3
3-42-02-03 | 109/05/10 | 22°05'14.76" | 119°59'36.05" 100 — 1.41 =
3-42-02-04 | 109/05/10 | 22°05'14.76" | 119°59'36.05" 150 — 1.42 =
3-42-02-05 | 109/05/10 | 22°05'14.76" | 119°59'36.05" | 200 — 1.81 =
3-42-02-06 | 109/05/10 | 22°05'14.76" | 119°59'36.05" | 250 — 1.89 73w
3-42-02-07 | 109/05/10 | 22°05'14.76" | 119°59'36.05" | 300 — 2.22 =
3-42-02-08 | 109/05/10 | 22°05'14.76" | 119°59'36.05" | 400 — 1.22 73w
3-42-02-09 | 109/05/10 | 22°05'14.76" | 119°59'36.05" | 600 — 0.62 =
3-51-02 109/05/20 | 21°53'51.90" | 120°44'57.50" 0-5 — 1.10 =T
3-52-02 109/05/20 | 21°54'20.30" | 120°48'50.70" 0-5 — 0.99 =T
3-53-02 109/05/20 | 21°57'18.90" | 120°45'44.80" 0-5 — 1.50 =
3-11-02-01 | 109/06/04 | 25°00'31.08" | 122°10'09.99" 0-5 — 0.95 LA F
3-11-02-02 | 109/06/04 | 25°00'31.08" | 122°10'09.99" 50 — 1.11 LA F
3-11-02-03 | 109/06/04 | 25°00'36.76" | 122°09'59.68" 125 — 1.39 LA %
3-11-02-04 | 109/06/04 | 25°00'36.76" | 122°09'59.68" | 300 — 1.82 LA %
3-12-02-01 | 109/06/04 | 25°01'52.69" | 122°08'19.99" 0-5 — 1.12 LA

12




Fi21qrFFB Rk fa@FHLI RS

- &R (Bgm?®)
Bamn [sgaw | #EN) | 2r® |0 TEam [ paw | A
(Cs-134) | (Cs-137)

3-12-02-02 | 109/06/04 | 25°01'52.69" | 122°08'19.99" 50 — 0.97 LA F
3-12-02-03 | 109/06/04 | 25°02'08.54" | 122°08'28.73" | 125 — 1.28 LA F
3-12-02-04 | 109/06/04 | 25°02'08.54" | 122°08'28.73" | 200 — 1.52 LA F
3-54-2-01 | 109/07/05 | 22°42'00.11" | 121°12'02.19" 0-5 — 1.20 =
3-54-2-02 | 109/07/05 | 22°43'00.47" | 121°12'02.91" 50 — 1.30 =T
3-54-2-03 | 109/07/05 | 22°43'01.04" | 121°12'03.69" | 100 — 2.06 =
3-46-02-01 | 109/07/22 | 21°51'30.19" | 118°03'14.51" 0-5 — 1.14 =
3-46-02-02 | 109/07/22 | 21°51'30.19" | 118°03'14.51" | 120 — 1.96 =
3-46-02-03 | 109/07/22 | 21°51'30.19" | 118°03'14.51" | 700 — — =
3-24-02-01 | 109/08/01 | 25°23'42.12" | 121°29'34.44" 0-5 — 1.27 ot
3-24-02-02 | 109/08/01 | 25°23'42.12" | 121°29'34.44" 50 — 1.25 ot
3-24-02-03 | 109/08/01 | 25°23'42.12" | 121°29'34.44" 75 — 1.37 ot
3-24-02-04 | 109/08/01 | 25°23'42.12" | 121°29'34.44" 80 — 1.40 ot
3-25-02-01 | 109/08/01 | 25°23'24.12" | 121°27'48.96" 0-5 — 0.99 ot
3-25-02-02 | 109/08/01 | 25°23'24.12" | 121°27'48.96" 50 — 1.12 ot R
3-25-02-03 | 109/08/01 | 25°23'24.12" | 121°27'48.96" 75 — 1.52 ot R
3-25-02-04 | 109/08/01 | 25°23'24.12" | 121°27'48.96" 85 — 1.37 ot
3-51-02-02 | 109/08/13 | 21°53'51.90" | 120°44'57.50" 0-5 — 1.58 =
3-52-02-02 | 109/08/13 | 21°54'20.30" | 120°48'50.70" 0-5 — 1.10 =
3-53-02-02 | 109/08/13 | 21°57'18.90" | 120°45'44.80" 0-5 — 1.40 =
3-54-01-01 | 109/09/25 | 21°08'29.54" | 123°55'59.83" 0-5 — 0.73 =
3-54-01-03 | 109/09/25 | 21°08'29.54" | 123°55'59.83" | 100 — 0.86 =
3-54-01-04 | 109/09/25 | 21°08'29.54" | 123°55'59.83" | 150 — 1.18 =
3-54-01-05 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 200 — 1.01 =
3-54-01-06 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 300 — 1.92 =T
3-54-01-07 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 400 — 1.95 =T
3-54-01-08 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 600 — 1.53 =
3-54-01-09 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 1000 — — =
3-41-01-01 | 109/10/31 | 22°22'58.20" | 120°19'24.61" 0-5 = &g =
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Fi21qrFFB Rk fa@FHLI RS

FR

&R (Bgm?®)

wEmie | Pk p ¥ R (N) g (BE) (m) 4 -134 4137 A Fe
(Cs-134) | (Cs-137)
3-41-01-02 | 109/10/31 | 22°22'58.20" | 120°19'24.61" 50 =R =3 I
3-41-01-03 | 109/10/31 | 22°22'58.20" | 120°19'24.61" | 100 =R = 0oR
3-41-01-01 | 109/10/31 | 22°25'09.46" | 120°20'54.58" | 0-5 =il =il 0oR T
3-41-01-02 | 109/10/31 | 22°25'09.46" | 120°20'54.58" 50 iRl =il I
3-41-01-03 | 109/10/31 | 22°25'09.46" | 120°20'54.58" | 125 =R =il I
3-34-01-01 | 109/11/02 | 23°39'43.50" | 119°51'18.42" | 0-5 =R =3 o W
3-34-01-02 | 109/11/02 | 23°39'43.50" | 119°51'18.42" 50 (=3 =il o W
3-35-01-01 | 109/11/02 | 23°31'08.28" | 119°54'41.16" | 0-5 =il =3 o W
3-35-01-02 | 109/11/02 | 23°31'08.28" | 119°54'41.16" 50 =il = o e
3-36-01-01 | 109/11/02 | 23°01'44.58" | 120°00'50.40" | 0-5 =R = o W
3-36-01-02 | 109/11/02 | 23°01'44.58" | 120°00'50.40" 50 =R = o e
3-37-01-01 | 109/11/02 | 23°01'46.56" | 119°59'08.76" | 0-5 =il = o e
3-37-01-02 | 109/11/02 | 23°01'46.56" | 119°59'08.76" 50 =il = o W
3-42-01-01 | 109/11/21 | 22°22'12.06" | 120°19'34.67" | 0-5 =il =3 I
3-42-01-02 | 109/11/22 | 22°23'56.74" | 120°20'22.13" | 100 =R =il I
3-42-01-03 | 109/11/21 | 22°22'12.06" | 120°19'34.67" | 200 =R =il I
3-42-01-04 | 109/11/21 | 22°22'12.06" | 120°19'34.67" | 300 =il =il I
3-42-01-05 | 109/11/21 | 22°22'12.06" | 120°19'34.67" | 400 (=3 = I
3-51-01-02 | 109/11/19 | 21°53'51.90" | 120°44'57.50" | 0-5 =R =3 e %
3-52-01-02 | 109/11/19 | 21°54'20.30" | 120°48'50.70" | 0-5 =R =3 e %
3-53-01-02 | 109/11/19 | 21°57'18.90" | 120°45'44.80" | 0-5 =g =il e %
3-11-01-01 | 109/11/18 | 25°01'33.54" | 122°10'54.29" | 0-5 =il =il LA T
3-11-01-02 | 109/11/18 | 25°01'33.54" | 122°10'54.29" 50 =il =il LA T
3-11-01-03 | 109/11/18 | 25°01'33.54" | 122°10'54.29" | 200 =il =il LA T
3-12-01-01 | 109/11/19 | 25°05'06.47" | 122°01'00.65" | 0-5 =il =il LA T
3-12-01-02 | 109/11/19 | 25°05'06.47" | 122°01'00.65" 50 =il =3 LA T
e d i oh s | 109/01/04 | 22°00'00.00" | 121°42'00.00" | 0-5 — 1.03 e %
Wz i 0ha | 109/01/04 | 21°54'00.00" | 121°30'00.00" | 0-5 — 1.27 e %
fapa 5 ¢ha | 109/01/04 | 21°54'00.00" | 121°24'00.00" | 0-5 — 1.03 e %
o+ A 109/01/14 | 22°37'03.12" | 120°16'05.45" | 0-5 — 1.33 0 oR T
=ik 109/01/16 | 23°58'52.20" | 121°3727.70" | 0-5 — 0.89 e %
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Fi21qrFFB Rk fa@FHLI RS

e &R (Bgm?®)
Basbi | P B | HR N w5 (E) ‘z*m’f s T Baa | A F
(Cs-134) | (Cs-137)
S5iik | 100/01/16 | 23°09'34.10" | 121°24'10.90" | 05 - 093 | 44 %
L fak | 10000117 | 22°2006.30" | 120°5349.70" | 0-5 - 0.94 3%
4 %% | 100/01/20 | 24°5050.83" | 120°55728.19" | 0-5 - 122 | &%
3% | 100/01/21 | 23°5819.09" | 120°19'25.97" | 0-5 — 111 | 6%
L7 | 100/01/22 | 23°27'10.94" | 120°08'17.36" | 0-5 - 104 | &%
4-8 | 100/02/03 | 24°34'55.12" | 121°5206.06" | 0-5 - 087 | 44 %
“a 3| 100/02/03 | 25°08'40.48" | 121°4729.32" | 05 — 138 | AT
734 | 10000213 | 22°3703.12" | 120°1605.45" | 0-5 - 134 | 74%
734 | 100/03/06 | 22°3703.12" | 120°1605.45" | 0-5 - 135 | 74 %
5248 | 100/03/13 | 23°2300.00" | 119°37'00.00" | 0-5 - 146 | &%
526 | 100/03/18 | 23°3800.00" | 119°2500.00" | 0-5 - 126 | &%
pilaz | 100/03/18 | 23°4600.00" | 119°2600.00" | 0-5 - 115 | &%
L | 100/03/13 | 20°3000.00" | 116°3000.00" | 0-5 - 137 | 74 %
L | 100/03/13 | 20°3000.00" | 116°4200.00" | 0-5 - 121 | 74%
L | 100/03/13 | 20°4800.00" | 116°4200.00" | 0-5 - 132 | 54%
49 | 100/03/16 | 10°2400.00" | 114°1200.00" | 0-5 - 105 | 74%
47 | 100/03/19 | 10°30'00.00" | 114°3000.00" | 0-5 - 102 | 74%
49 | 100/03/19 | 10°30'00.00" | 120°4200.01" | 0-5 - 112 | 64%
5 d | 100/03/30 | 21°4800.02" | 120°08'17.36" | 0-5 - 085 | 4%
B | 109/03/30 | 21°57'36.00" | 120°3524.00" | 0-5 - 118 | 74 %
g% f | 109/03/30 | 21°5135.99" | 120°5548.00" | 0-5 - 094 | 44 %
734 | 100/04/01 | 22°3703.12" | 120°1605.45" | 0-5 - 111 | 64%
5 %it% | 100/04/08 | 24°5050.83" | 120°55728.19" | 0-5 - 129 | &%
34k | 109/04/09 | 23°5819.09" | 120°19'25.97" | 0-5 - 120 | &%
L7 | 109/04/10 | 23°27'10.94" | 120°08'17.36" | 0-5 - 119 | &%
48 | 100/04/14 | 24°34'55.12" | 121°5206.06" | 0-5 - 116 | 44 %
N5 | 100/04/14 | 25°08'40.48" | 121°4729.32" | 05 — 163 | &
£/ ;s | 100/04/19 | 24°2400.00" | 118°3000.00" | 0-5 — 161 | &%
£F b | 100/04/19 | 24°2212.00" | 118°27'00.00" | 0-5 - 141 | &%
£ b | 100/04/19 | 24°2100.00" | 118°19'12.00" | 05 - 123 | &%
WIEE | 100/04/23 | 23°5852.20" | 121°3727.70" | 0-5 - 110 | 4%
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4 2-14

Ay dkse B A AR

- %R (Bgm?)
il | Py | R N) SRE) | [ B [ B3 | AR
(Cs-134) | (Cs-137)

Sk | 109/04/23 | 23°09'34.10" | 121°24'10.90" | 0-5 - 113 | L3 %
<k | 100/04/24 | 22°20006.30" | 120°5349.70" | 0-5 - 109 | L3 %
gt ek 4 | 109/04/26 | 22°00'00.00" | 121°42/00.00" | 0-5 — 086 | L3%
Wi ek 4 | 109/04/26 | 21°54'00.00" | 121°30'00.00" | 0-5 — 088 | L3%
iiea 5 ¢4 | 109/04/26 | 21°54'00.00" | 121°24'00.00" | 0-5 - 0.74 | L3 %
§3 % | 109/05/04 | 22°37'03.12" | 120°1605.45" | 0-5 - 106 | 7%
&3 % | 109/06/03 | 22°37'03.12" | 120°1605.45" | 0-5 - 108 | 74 %
%8 | 100/07/02 | 24°34'55.12" | 121°52'06.06" | 0-5 — 122 | L3 %

% %% | 109/07/06 | 24°50'50.83" | 120°55'28.19" | 0-5 — 1.03 7%

34 | 109/07/07 | 23°5819.09" | 120°1925.97" | 0-5 - 1.20 7%

i 7ihk | 109/07/08 | 23°27'10.94" | 120°08'17.36" | 0-5 - 0.93 7%
&34 | 109/07/10 | 22°37'03.12" | 120°1605.45" | 0-5 - 135 | 54 %
A3 | 109/07/14 | 25°08'40.48" | 121°47'29.32" | 0-5 — 122 | A#%
M oLhis | 109/07/15 | 21°57'00.00" | 120°39'00.00" | 0-5 — 139 | 74 %

ST42 | 109/07/14 | 23°30'00.00" | 119°00'00.00" | 0-5 - 1.14 7%

ST43 | 109/07/14 | 24°00'00.00" | 119°00'00.00" | 0-5 - 1.06 7%

ST48 | 109/07/14 | 24°30'00.00" | 119°30'00.00" | 0-5 — 1.25 7%

ST49 | 109/07/15 | 25°00'00.00" | 120°00'00.00" | 0-5 — 1.60 7%
ST52 | 109/07/15 | 25°30'00.00" | 120°30'00.00" | 0-5 - 129 | 7%
ST54 | 109/07/16 | 25°30'00.00" | 121°00'00.00" | 0-5 - 140 | 7%
ST55 | 109/07/16 | 25°30'00.00" | 121°30'00.00" | 0-5 — 098 | L#%
ST62 | 109/07/16 | 25°30'00.00" | 122°00'00.00" | 0-5 — 125 | A#%
ST62 | 109/07/16 | 25°30'00.00" | 122°00'00.00" | 150 — 133 | A+ %
< gk | 109/07/20 | 22°20006.30" | 120°5349.70" | 0-5 - 117 | 43 %
W% | 109/07/21 | 23°58'52.20" | 121°37'27.70" | 0-5 - 143 | L3 %
Sk | 109/07/21 | 23°09'34.10" | 121°24'10.90" | 0-5 - 133 | L& %
3% | 109/08/10 | 22°37'03.12" | 120°1605.45" | 0-5 - 118 | 74 %
N3 oehia | 109/08/18 | 25°18'00.02" | 121°48'00.00" | 0-5 — 172 | A#%
FiR s | 109/08/18 | 25°18/00.02" | 121°54'00.02" | 0-5 - 126 | A#%
TP | 109/08/18 | 25°24'00.00" | 121°42/00.01" | 0-5 —~ 132 | A#%
6 ki | 109/08/19 | 21°4800.00" | 120°4200.01" | 0-5 —~ 103 | 7%
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Fi21qrFFB Rk fa@FHLI RS

&R (Bgm?®)

Bamn | empy | FRON) | 2E® | N[ Fam | sz | A
(Cs-134) | (Cs-137)

BLhi% | 100/08/19 | 21°57'36.00" | 120°3524.00" | 0-5 — 110 | 75 %
sg® s | 100/08/19 | 21°51'35.99" | 120°5548.00" | 0-5 — 112 | hs %
@ ehia | 100/08/25 | 23°34'00.00" | 119°32'00.00" | 0-5 — 1.14 7%
ks | 100/08/26 | 23°11'00.00" | 119°25'00.00" | 0-5 - 1.00 7%
B ehia | 100/08/26 | 23°41'00.00" | 119°28'00.00" | 0-5 — 1.30 7%
£ ehid | 100/09/01 | 24°24'00.00" | 118°30'00.00" | 0-5 — 1.32 7%
£ ebih | 100/09/01 | 24°22'12.00" | 118°27'00.00" | 0-5 - 1.66 7%
£ ebid | 100/09/01 | 24°21'00.00" | 118°1912.00" | 0-5 - 1.35 7%

7 109/09/15 | 22°37'03.12" | 120°16'05.45" | 0-5 | f¥ il wel | F s
sl | 100/09/07 | 26°18'00.00" | 120°24'00.00" | 0-5 | il wel |
sl | 100/09/12 | 26°16'00.00" | 120°36'00.00" | 0-5 | il wel | A
4% | 100/09/27 | 26°02°24.00" | 119°5212.00" | 05 | i wel |
4% | 100/09/27 | 26°03'36.00" | 120°00°00.00" | 05 | i el | A
4% | 100/09/27 | 26°0824.00" | 120°0448.00" | 05 | i wel | A

NG oehis | 100/09/29 | 25°18'00.02" | 121°48'00.00" | 0-5 — 105 | w4 %
A | 109/09/29 | 25°18'00.02" | 121°54'00.02" | 0-5 — 109 | L%
PeE | 100/09/29 | 25°24'00.00" | 121°42'00.01" | 0-5 - 112 | A%
% %t | 109/10/05 | 24°50'50.83" | 120°5528.19" | 0-5 - 0.83 7%
3 #ih% | 109/10/06 | 23°5819.09" | 120°19'25.97" | 0-5 — 1.09 7%
Lzie® | 109/10/07 | 23°27'10.94" | 120°08'17.36" | 0-5 — 1.06 7%

37 109/10/13 | 24°34'55.12" | 121°52'06.06" | 0-5 | f¥ il wel | s w

N 109/10/13 | 25°08'40.48" | 121°47'29.32" | 0-5 | {43l wrl | AT

R 109/10/14 | 23°58'52.20" | 121°37'27.70" | 0-5 | {43l wrl | ks
Sk | 109/10/15 | 23°09'34.10" | 121°24'10.90" | 05 | wel | s w
< fufk | 109/10/16 | 22°20006.30" | 120°5349.70" | 05 | i wrl | ks

ERE™ 109/10/19 | 22°37'03.12" | 120°16'05.45" | 0-5 | f¥ il wrl | F s

7 109/11/02 | 22°37'03.12" | 120°16'05.45" | 0-5 | f¥ il wel | F 4

L "—"E T AT RE R (MDA) 0 45-134 MDA & 5 05 % B s/2 5 45-137 MDA & % 0.5 % B 5 /2 o

2.4 KIFR 0L 528 PG L AR GBI 5 0% 2 A RIRAR PR ERK
3. AKBEEPAEASITE 40 22 2 60 2 > PFRIFRF & B 5 200,000 F) % 120,000 §; ©
4. B RREEHL kdp PR BREEAEE A § 2 BT E SUEHE -
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2.1.2-2 % BARIT A 137 R BT M S T ,s-vf‘kﬁ:tm Vg
45»%ir(f;zq§mz\ﬁ1/4lxﬁﬁi:g‘“ 1’:",3_4[5%’5\
(North Pacific Gyre) /& /xw = T E & ;%-(Buesseler et al., 2017 ;
Men et al., 2018) - 1335 Inomata % % (2018) v 451 » > 30
AR EESB R ESd TG L A KB (Subtropical mode
water, STMW) i@ ﬁi%“i T wFp ATHEE (B 2-1-5) °
STMW 73—!1‘1-1,1.,]15 \:‘j;ﬁ-n S O - ’7]5%5"\:\;'

Y

Subtropical gyre - A|-K B > Fac i KB % A& (oo) /13 25.0
25.6 kg m3 (Men et al., 2015 ; Inomata et al., 2018 2 H 51 * <
}gk)"awjxl?ﬁ]ﬂ;q\%:?lﬁ—z\'ﬁj JECE BN . T ’ﬁ-rﬁ%
WE 5T E

40°N 5

“Ocean Data View / DIVA
-

110°E 120°E 130°E 140°E 150°E

BT E R Fo137 RS F RER (7 2 FR)
(12 = p Inomata et al., 2018)

5+ i STMW % & #F e > 3V i #-% | 107 ~ 108 2 109
EVREAEL AR LE T RTARE 137 FAH T AN RE
(B 2-1-6) - Z W& 7 X K 107 ~ 108 2 109 £33 A4 BatiT/a
B 200 2% RFRE R 4E-137 HERABEE BT 22 B A
B 21im 5 a2 vﬂpq‘ AT o A F 109 & & 200 = ' R K
B2 48-134 % #-137 ~ 1T R S B F & (%EE]1074H! 108 #) 4~
frie &P -
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Cs-137 (Bq m?)

2016548 5 /3%
5 HO20184F 3Rk %
020194 /83 £
4 i
02020 F /g3 &
3 n
2 n
1 -
0 | | |

10 15 20 25 30

Sigma theta (o)
B] 2- 16%;1‘?}&'3 T B p/#fi/‘* K245 - 137/?&—@%&%}

2.1.2-3 L FE A ITES

d % 2-1-57 g IR 107 1 109 £ 7 b % & 2 & 47 8cdy T
3945-137 AR CERZBREBEH T 0 S BHITA B 2 4137
R A Pf'éq”?mm/r'}i"i’zﬁﬁ i % :?mm_}iﬁ 28 ’%F'#Bﬁ*%&
T %ﬁﬂé%’m?awm“* LEAEF o Aom oA
AR AL EL kAL KBEPEE -
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&3 31 % £~ 7 (Principle Component Analysis){é @ = &
Bv oud vz R REENTAALE 95% % (£ 2-1-
6) HY % - BRGGHEHMTHEY 56% %L > ¥ BRT UfE
BHY 23% %z AR PV iR 19% o d WE - BB A R
AT RBEAAM O T HBES I S FRASE V(] 2-1-7) 0 R
Pius % - A F ki okhk 3 % (stratification) ; % = & A&
PlEB G ARMTIGAAM > A 2AKBR ERIS D (F 2-
1-7-a) » FIPr AP L L EYN D AR E Ak 2L %~ 0 Z
Aok B AR R UK A T o $ 2 MR 245137
%@ eip ML (B 2-1-7-b) » A PRn s £ X P4 -137 A & it 4
BRE, wpn i L pMET o

4 2-1-5 A K 107 3 109 # *A3F L F &2 jAR45-137 B R Z R R T 1E

N\

?{r

2

% & 8-137(Cs137) | e i (o) % A& (06)
(Bq m3)

*E (1~22 % 12 7)) 1.14 22.1 21.8
t%(3~5") 1.21 25.2 21.6
2% (6~8"7) 1.24 27.0 21.1
M E(Q~11 7)) 1.19 28.6 20.5

2216 LR EL TR ELEME
F-aRk | F-4R | $zaR | ¥ ak
232 & 2.274 0.939 0.785 0.002
%22 % (%) 56.853 23.479 19.625 0.043
&t TE},% oo 56.853 80.332 00.957 100
(a) (b)

PCA graph of variables

Dim 3 (19.62%)

,_,
o

1.0 0.5 0 1.0 0.5 0.

' Dim 1 (56.85%)
Bl 2-1-7 % K 107 3 109 & & AT 5 185 K2 6-137 /28 ~ A ~ BA 2
BARLREASITEET LH
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2.1.2-4 A KB e R A 178 %

FAL R ALK ARES S I0E 2-1-7 2 B 2-1-8 417 0 &
B4k s fksﬁﬁﬁ&&##ﬂa 2193 ~ 2413 (umol kg) » & %
ST RAFRELZE LR EAMEZLs RahiciEE £ Ak
# 5 & pH m/n\#gyvl"’:]s 7.068 ~8.349 > B E i L@ ® X
Mk F KRR BRMIES T R L F B A E KR (B 2-1-8) -

LR A )é; Aok g R A T Rl 5 2225 ~ 2336 umol
kgl’ﬁxrslﬁl_ma\ % (%% 3-11-02-02):7 50 = ® /K#k > & %
Eev % (%I 3-25-02-02)m5o o %ok (B 2-1-9) s pH &
ARG 7791 ~ 82060 BB E i L e ® (%3 3-54-01-02)
50 2 %R BRMEE T 3 % (M 3-46-02-02)57120 = &
Kk (B 2-1-9) °

LRBIRR AR EER A F R 5 2169 ~ 2353 pmol kgt
BB E i da % (%3 3-54-01-09) 11000 = & iFF Ktk » &4
B s LA % (Mil 3-12-02-04) 7200 = & 74 Ktk (B 2-1-9) ;
PH &4~ # = 5 7.533 ~ 8175 5.8 B 5 L4 % (%3 3-54-
01-05) 7200 = 2 FE K> B ME L d 3 % (%HI 3-46-02-
03) {1700 2> % FEE K (B 2-1-9) ° ek B A2 T B2 2
FRAK2Z R E R G BN R FiRA k2 KR
MAG R B RGBS A E B TR - BRI RBL
Bd I ARAETHY 77 2 "wfr:‘%"yféf Kz 4w c ZEBER
Bag R M BHI(R 2-1-10) > F A RN E RORBING FE L2 ¥

b o

¥r
7
=N

N

d AF 107 I 109 & ik R 8 % R B (B 2-1-11) 7 < R K-
AORKBERAS S IRAX M)A BT UL ERAE B RE M
ﬁﬁ«@»ua@mma\ﬁﬁ SR CKE G BEE R Y #h
PIT ARG % Shde Bk B (374K 2 B Sk & chip ok kiR) 112
M e B m’l\@ (7 @ ke 2 304 Mgk & e K KiR) - 37 &
Bl 2-1-10 % §] 2-1-11 @AM A BEHE 10 & 2 0L b 2 ja k2 46
137 ¥ &%

SRR RE BE KB A T 'rf 1 feig ok B S
o BT UBBRIA KL EALEEESHF ERE > 4G 2t ag
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F 2-1-7 % BEARIT A 3 R KR Ak B

PR | BER 8 #5 (N) saE® |*%| grco)| =R RIRA A%

(m) (umol/kg)

3-51-01 109/02/12 21°53'51.90" 120°44'57.50" 0-5 23.19 34.39 2265 n.d. =T

3-52-01 109/02/12 21°54'20.30" 120°48'50.70" 0-5 26.27 34.49 2267 8.072 1

3-53-01 109/02/12 21°57'18.90" 120°45'44.80" 0-5 24.63 34.44 2260 8.041

3-41-02 109/03/19 22°18'10.14" 120°25'23.29" 0-5 25.7 33.9 2260 8.286 o3
3-34-02-01 109/05/09 23°39'43.50" 119°51'18.42" 5 27.75 34.38 2253 8.020 o E
3-34-02-02 109/05/09 23°39'43.50" 119°51'18.42" 50 24.48 34.5 2269 7.970 o
3-34-02-03 109/05/09 23°39'43.50" 119°51'18.42" 70 22.31 34.62 2272 7.945 o E
3-34-02-04 109/05/09 23°39'43.50" 119°51'18.42" 100 22.12 34.65 2276 7.931 o E
3-35-02-01 109/05/09 23°31'08.28" 119°54'41.16" 5 27.6 34.39 2257 8.023 o
3-35-02-02 109/05/09 23°31'08.28" 119°54'41.16" 50 25.24 34.49 2261 7.987 o E
3-35-02-03 109/05/09 23°31'08.28" 119°54'41.16" 70 23.76 34.59 2267 7.965 o E
3-35-02-04 109/05/09 23°31'08.28" 119°54'41.16" 107 22.44 34.64 2277 7.939 o E
3-42-02-01 109/05/10 22°05'14.76" 119°59'36.05" 0-5 28.72 34.41 2269 8.022 (=
3-42-02-02 109/05/10 22°05'14.76" 119°59'36.05" 50 25.36 34.57 2270 8.004 o @
3-42-02-03 109/05/10 22°05'14.76" 119°59'36.05" 100 21.18 34.88 2287 7.902 T
3-42-02-04 109/05/10 22°05'14.76" 119°59'36.05" 150 17.41 34.62 2279 7.798 o3
3-42-02-05 109/05/10 22°05'14.76" 119°59'36.05" 200 15.5 34.59 2278 7.775 o3
3-42-02-06 109/05/10 22°05'14.76" 119°59'36.05" 250 13.33 34.49 2279 7.726 T3
3-42-02-07 109/05/10 22°05'14.76" 119°59'36.05" 300 12.01 34.43 2280 7.694 T3
3-42-02-08 109/05/10 22°05'14.76" 119°59'36.05" 400 10.05 34.41 2280 7.694 o3
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B A o2-1-7 & BARITA B A KR S ke R

Bt | mEaH | R N) =R E | 75| greo) | ma AR I
(m) (umol/kg)
3-42-02-09 109/05/10 22°05'14.76" 119°59'36.05" 600 6.87 34.42 2330 7.541 73w
3-51-02 109/05/20 21°53'51.90" 120°44'57.50" 0-5 27.4 34.39 2257 n.d. La
3-52-02 109/05/20 21°54'20.30" 120°48'50.70" 0-5 27.3 34.37 2257 8.071 La %
3-53-02 109/05/20 21°57'18.90" 120°45'44.80" 0-5 27.9 34.41 2253 8.068 La
3-11-02-01 109/06/04 25°00'31.08" 122°10'09.99" 0-5 28.05. 33.34 2219 8.247 LA
3-11-02-02 109/06/04 25°00'31.08" 122°10'09.99" 50 24.27 34.43 2336 8.138 LA
3-11-02-03 109/06/04 25°00'36.76" 122°09'59.68" 125 16.59 34.67 2264 8.035 LA T
3-11-02-04 109/06/04 25°00'36.76" 122°09'59.68" 300 13.06 34.55 2271 7.948 LA T
3-12-02-01 109/06/04 25°01'52.69" 122°08'19.99" 0-5 27.64 33.45 2223 8.247 LA
3-12-02-02 109/06/04 25°01'52.69" 122°08'19.99" 50 25.14 34.38 2240 8.235 LA T
3-12-02-03 109/06/04 25°02'08.54" 122°08'28.73" 125 17.52 34.68 2271 8.040 LA
3-12-02-04 109/06/04 25°02'08.54" 122°08'28.73" 200 14.29 34.59 2169 7.977 LA T
3-54-2-01 109/07/05 22°42'00.11" 121°12'02.19" 0-5 28.6 34.20 2242 8.236 La %
3-54-2-02 109/07/05 22°43'00.47" 121°12'02.91" 50 22.9 34.50 2261 8.171 =T
3-54-2-03 109/07/05 22°43'01.04" 121°12'03.69" 100 19.9 34.60 2266 8.110 =T
3-46-02-01 109/07/22 21°51'30.19" 118°03'14.51" 0-5 31.32 32.22 2215 8.136 =
3-46-02-02 109/07/22 21°51'30.19" 118°03'14.51" 120 18.21 34.61 2282 7.791 =
3-46-02-03 109/07/22 21°51'30.19" 118°03'14.51" 700 6.12 34.45 2341 7.533 73w
3-24-02-01 109/08/01 25°23'42.12" 121°29'34.44" 0-5 30.35 34.06 2222 8.256 o AR
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& 2-1-7 4 BHRIT A B A K 2

R

T &S Bl Bitp R (N) g R (E) (m) 2R (°C) R (umol/kg) pH A Fe

3-24-02-02 109/08/01 | 25°23'42.12" 121°29'34.44" 50 29.97 34.10 2227 8.23 A
3-24-02-03 109/08/01 | 25°23'42.12" 121°29'34.44" 75 26.47 34.23 2238 8.156 A
3-24-02-04 109/08/01 | 25°23'42.12" 121°29'34.44" 80 23.3 34.4 2237 8.17 A R
3-25-02-01 109/08/01 | 25°23'24.12" 121°27'48.96" 0-5 30.4 34.1 2225 8.268 A R
3-25-02-02 109/08/01 | 25°23'24.12" 121°27'48.96" 50 30.0 34.1 2225 8.239 o R
3-25-02-03 109/08/01 | 25°23'24.12" 121°27'48.96" 75 29.12 34.13 2232 8.23 A
3-25-02-04 109/08/01 | 25°23'24.12" 121°27'48.96" 85 28.57 34.12 2230 8.226 o R
3-51-02-02 109/08/13 | 21°53'51.90" 120°44'57.50" 0-5 n.d. 33.99 2242 n.d. e %
3-52-02-02 109/08/13 | 21°54'20.30" 120°48'50.70" 0-5 30.1 33.99 2240 8.096 e %
3-53-02-02 109/08/13 | 21°57'18.90" 120°45'44.80" 0-5 30.4 33.96 2240 8.086 e %
3-54-01-01 109/09/25 | 21°08'29.54" 123°55'59.83" 0-5 30.09 34.55 2265 8.289 e %
3-54-01-02 109/09/25 | 21°08'29.54" 123°55'59.83" 50 29.53 30.64 2273 8.296 L%
3-54-01-03 109/09/25 | 21°08'29.54" 123°55'59.83" 100 25.53 34.81 2273 8.278 e %
3-54-01-04 109/09/25 | 21°08'29.54" 123°55'59.83" 150 23.3 34.9 2286 8.252 e %
3-54-01-05 109/09/24 | 21°08'42.15" 123°55'59.31" 200 21.8 34.9 2290 8.175 e %
3-54-01-06 109/09/24 | 21°08'42.15" 123°55'59.31" 300 17.5 34.8 2280 8.117 e %
3-54-01-07 109/09/24 | 21°08'42.15" 123°55'59.31" 400 155 34.6 2275 8.056 e %
3-54-01-08 109/09/24 | 21°08'42.15" 123°55'59.31" 600 8.6 34.2 2281 7.768 e %
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& 2-1-7 4 BHRIT A B A K 2

R

BEdi | BEP Y R (N) =i (E) m | %O @R (motke | PH A
3-54-01-09 | 109/09/24 | 21°08'42.15" | 123°55'59.31" | 1000 4.0 34.4 2353 7606 | %3 %
3-41-01-01 | 109/10/31 | 22°22'58.20" | 120°19'24.61" | 0-5 27.7 34.2 2230 8409 | @& %
3-41-01-02 | 109/10/31 | 22°22'58.20" | 120°19'24.61" | 50 26.8 34.4 2243 8391 | @&
3-41-01-03 | 109/10/31 | 22°22'58.20" | 120°19'24.61" | 100 23.2 34.6 2256 8327 | 4%
3-41-01-01 | 109/10/31 | 22°25'09.46" | 120°20'54.58" | 0-5 27.5 34.2 2230 8409 | &3 %
3-41-01-02 | 109/10/31 | 22°25'09.46" | 120°20'54.58" | 50 27.5 34.4 2243 8379 | @3 %
3-41-01-03 | 109/10/31 | 22°25'09.46" | 120°20'54.58" | 125 21.3 34.7 2265 8282 | &%
3-34-01-01 | 109/11/02 | 23°39'43.50" | 119°51'18.42" | 0-5 27.3 34.3 2249 8.243 S
3-34-01-02 | 109/11/02 | 23°39'43.50" | 119°51'18.42" | 50 27.1 34.4 2246 8.255 S
3-35-01-01 | 109/11/02 | 23°31'08.28" | 119°54'41.16" | 0-5 27.2 34.3 2249 8.246 B
3-35-01-02 | 109/11/02 | 23°31'08.28" | 119°54'41.16" | 50 26.5 34.4 2249 8.260 S
3-36-01-01 | 109/11/02 | 23°01'44.58" | 120°00'50.40" | 0-5 27.6 34.3 2246 8.270 S
3-36-01-02 | 109/11/02 | 23°01'44.58" | 120°00'50.40" | 50 26.7 34.4 2256 8.258 S
3-37-01-01 | 109/11/02 | 23°01'46.56" | 119°59'08.76" | 0-5 27.6 34.2 2249 8.276 S
3-37-01-02 | 109/11/02 | 23°01'46.56" | 119°59'08.76" | 50 27.2 34.3 2251 8.256 S
3-11-01-01 | 109/11/18 | 25°01'33.54" | 122°10'54.29" | 0-5 24.9 34.5 =Rl =il L%
3-11-01-02 | 109/11/18 | 25°01'33.54" | 122°10'54.29" | 50 19.7 34.6 =Rl =il L%
3-11-01-03 | 109/11/18 | 25°01'33.54" | 122°10'54.29" | 200 14.2 34.7 =Rl =il L%
3-12-01-01 | 109/11/19 | 25°05'06.47" | 122°01'00.65" | 0-5 20.1 34.5 =Rl =Rl L%
3-12-01-02 | 109/11/19 | 25°05'06.47" | 122°01'00.65" | 50 19.0 34.6 =Rl =Rl L%




F4o2-1-7 £ AT B AR B A R
BEm | RERH | R N) sx@® N Erco | oma | AEE L pn | e
& & 109/01/14 22°37'03.12" 120°16'05.45" 0-5 24.2 31.7 2350 8.249 =
EB 109/01/16 23°58'52.20" 121°37'27.70" 0-5 24.1 32.2 2338 8.247 =T
R S 109/01/16 23°09'34.10" 121°24'10.90" 0-5 24.7 32.1 2344 8.252 7 %
* Rk 109/01/17 22°20'06.30" 120°53'49.70" 0-5 25.1 32.7 2316 8.265 La
3 ¥Rk 109/01/20 24°50'50.83" 120°55'28.19" 0-5 18.7 30.5 2349 8.088 o E
3 bk 109/01/21 23°58'19.09" 120°19'25.97" 0-5 21.9 31.8 2364 8.254 o
L - 109/01/22 23°27'10.94" 120°08'17.36" 0-5 19.9 30.9 2413 8.018 o
& & 109/02/13 22°37'03.12" 120°16'05.45" 0-5 24.7 32.1 2306 8.245 =
& & 109/03/06 22°37'03.12" 120°16'05.45" 0-5 25.8 31.9 2288 8.212 -
& & 109/04/01 22°37'03.12" 120°16'05.45" 0-5 27.4 31.7 2292 8.208 -
3 ¥R B 109/04/08 24°50'50.83" 120°55'28.19" 0-5 20.9 31.3 2272 8.079 o E
3 bk 109/04/09 23°58'19.09" 120°19'25.97" 0-5 23.5 32.0 2309 8.163 o
L=k 109/04/10 23°27'10.94" 120°08'17.36" 0-5 23.4 31.0 2392 7.968 o
EB 109/04/23 23°58'52.20" 121°37'27.70" 0-5 24.5 32.3 2270 8.241 =T
=3k 109/04/23 23°09'34.10" 121°24'10.90" 0-5 25.1 31.9 2328 8.156 7 %
* Rk 109/04/24 22°20'06.30" 120°53'49.70" 0-5 26.3 325 2270 8.236 =T
& & 109/05/04 22°37'03.12" 120°16'05.45" 0-5 29.4 32.0 2275 8.290 -
& & 109/06/03 22°37'03.12" 120°16'05.45" 0-5 29.5 30.3 2185 8.296 =
3 ¥Rk 109/07/06 24°50'50.83" 120°55'28.19" 0-5 30.8 31.3 2207 8.256 o E
3 bk 109/07/07 23°58'19.09" 120°19'25.97" 0-5 33.1 30.8 2228 8.268 o

28




& 2-1-7 £ BARIT A B A K TG B
famE | s m | R ) sr@® T arco) | ma | MR pn | e
L - 109/07/08 23°27'10.94" 120°08'17.36" 0-5 31.7 30.1 2257 8.132 o
& & 109/07/10 22°37'03.12" 120°16'05.45" 0-5 33.7 324 2228 8.293 TR
* Rk 109/07/20 22°20'06.30" 120°53'49.70" 0-5 30.0 29.6 2244 8.006 La
EB 109/07/21 23°58'52.20" 121°37'27.70" 0-5 30.7 31.8 2252 8.317 3 ¥
= bk 109/07/21 23°09'34.10" 121°24'10.90" 0-5 31.6 33.2 2301 8.228 La
& & 109/08/10 22°37'03.12" 120°16'05.45" 0-5 324 31.7 2202 8.256 -
& & 109/09/15 22°37'03.12" 120°16'05.45" 0-5 30.9 325 2261 8.256 =
EA-E 109/10/05 24°50'50.83" 120°55'28.19" 0-5 26.9 33.3 2204 8.129 o E
3 bk 109/10/06 23°58'19.09" 120°19'25.97" 0-5 26.6 335 2262 8.174 o
L - 109/10/07 23°27'10.94" 120°08'17.36" 0-5 28 32.9 2355 8.106 o
B 109/10/14 23°58'52.20" 121°37'27.70" 0-5 27.8 31.8 2193 8.262 =T
= bk 109/10/15 23°09'34.10" 121°24'10.90" 0-5 28.2 33.3 2255 8.179 La
* Rk 109/10/16 22°20'06.30" 120°53'49.70" 0-5 31.1 34.5 2225 8.349 7 W
& & 109/10/19 22°37'03.12" 120°16'05.45" 0-5 30.5 33.2 2273 8.204 2 W
& & 109/11/02 22°37'03.12" 120°16'05.45" 0-5 28.7 334 2289 8.190 -

1l nd R &
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222 F BT ABA(P) VW EnHrr e THE2 EBY
% 0.10 Bq kg ~ Cs-137 MDA i& 2 0.05 Bq kg ~
% 1.38 Bq kg ~ Co-60*

(Cs-134 MDA &
K-40* MDA &

MDA &

% 0.10 Bq kg -

Th )« 7/* MDA & 3 0.40 Bqkg* - U 4 5|* MDA & % 0.23 Bq kg?)
4% -134 4% -137 49 -40% 55-60* A R ]
Sy | (Cs134) | (Cs137) | (K-40%) | (Co-60%) | (Th i #)* | (U i 71%)
T35+ B (Bgkg?t)
LA - 0.63+0.32 | 229+320 - 14423 9+12
vt - 0.46+0.27 | 613+89 - 24411 1348
7 % - 0.21+0.16 | 462+167 - 20+13 19+7
o3 - 0.06+0.02 | 391+285 - 33+18 16+12
e % - 0.19+0.12 | 332%187 - 20412 14+8

e

T —"& o) AR F RE A (MDA) o 2."%k"

B R RSP -

# 2-2-3 £ BT B ITHE S (200m IFE) e A 1T RS

(Cs-134 MDA &
K-40* MDA &
Th % 7|* MDA &

% 1.38 Bq kg-l N
% 0.40Bq kgt~ U 4 5/* MDA & %

% 0.10 Bq kg ~ Cs-137 MDA i& 2 0.05 Bq kg ~

Co-60* MDA i& 3 0.10 Bq kgt~

0.23 Bq kg)

$-134 | #-137 | 47-40% | £-60% | & kF* | & lF)*
%18 | (Cs-134) | (Cs-137) | (K-40%) | (Co-60%) | (Th 4 #1)* | (U i 71*)
Tk (Bgkgt)
it - 0.58 646 - 42 o5
R - 0.82 746 - 41 o4
‘;\ rﬁ"i e - - 981 - 54 33
L —"E ) BT RS R (MDA) o 2.k " R X AR ATEH P o
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hooo g4 AP AR ELABFE A SRS L EA LS

12 3 IR #% R (Bgkg! - dry weight)
1 PP | FARN) 2R(E) | FER “"F—fgg—;# T 40" 560 | Biaa | Basy| B [ BT S
(m) (K40 | (Co60) |(Cs-T34)| (Cs-137)| (Th & 514 | U i 5114

3-43-02 109/05/07 |22°41'34.68" |120°11'04.98" |27 1.7 512 — — — 29 18 (=
3-44-02 109/05/07 |22°57'46.20" |120°04'06.30" |22 7.5 520 — — — 31 19 =
3-36-02 109/05/07 |23°16'06.59" |119°09'32.69" |23 26.4 522 — — — 33 22 o

3-37-02 109/05/07 |23°15'17.22" |120°00'04.98" |16 8.7 556 — — — 42 26 o

3-38-02 109/05/07 |23°53'33.17" |120°10'26.64" |26 7.1 434 — — — 22 15 o

3-13-02 109/06/04 |25°01'41.40" |122°09'06.12" |252 14.8 646 — — 0.58 |42 25 LA %
3-45-02 109/07/04 |22°10'18.24" |120°24'50.39" |406 17.6 746 — — 0.82 |41 24 =
3-55-02 109/07/05 |22°43'04.56" |121°12'07.80" {280 |5.2 981 — — — 54 33 La
3-47-02 109/07/27 |22°22'52.61" |116°29'44.25" |45 372 496 — — 0.18 |16 9 =
3-48-02 109/07/28 |22°40'18.43" |117°11'39.30" |41 295 120 — — — 6 3 =
3-49-02 109/07/28 |22°42'56.00" |118°42'53.00" |34 141 88 — — — 6 5 =
3-43-01 109/11/21 |22°22'01.80" |120°20'10.50" {150 |4.9 &R (=73 I ) = B = ]| &l =
3-44-01 109/11/21 |22°22'37.02" |120°19'00.83" |568 |6.1 &R (=073 I ) = B = ]| &l =
3-56-02(# ) 109/07/05 |22°43'37.31" |121°12'08.04" {271 |5.2 &R (=073 I ) = B =] &l =T
ez A ’)j‘?‘ﬁ 109/01/07 |22°03'18.90" [121°33'51.90" |4 + |A-) 67 — — — 5 5 La
& & 109/01/14 |22°37'29.60" [120°15'46.50" |4 + |A-) 562 — — 0.06 |33 20 TR
B 109/01/16 |23°58'33.80" [121°37'10.00" |4 * |A-) 220 — — 0.07 |18 13 La
R - 109/01/16 |23°10'59.10" [121°23'53.10" |4 + |A-) 98 — — — 4 3 La
* Rk 109/01/17 |22°20'06.30" [120°53'49.70" |4 + |A-) 474 — — 0.10 |27 18 La
EA-E 109/01/20 |24°51'02.76" [120°55'47.60" |4 3 |A-) 487 — — 0.19 |29 19 o

I # 0k 109/01/21 |23°58'19.09" [120°19'25.97" |4 3+ |A) 381 — — — 30 18 7 F

R AE 109/01/22 |23°23'05.30" [120°09'03.80" |4 * |A-/) 400 — — — 30 17 7 F

7 R 109/02/03 |24°34'55.12" [121°52'06.06" |4 + |A-) 577 — — 0.30 |35 21 La
Al g 109/02/03 |25°08'40.48" [121°47'29.32" |4 3 |A-) 104 — — — 5 4 LA %
EokP A 109/02/06 |25°03'04.70" [121°30'19.20" |£ 2 |® ) 739 — — 0.63 |51 29 LA %
R Sl 109/02/06 |25°07'31.20" |121°27'15.70" | * [|# ) 563 — — 0.60 |34 21 ot R
Aok TR 109/02/06 |25°09'49.00" |121°25'18.30" |# * [|@ ) 484 — — 0.29 |34 1 ot R
EPES R 109/03/18 |23°34'12.00" [119°33'46.80" |4 * |A-) 74 — — 0.09 |3 2 o
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Fh224 AP FHEZITHS SR

e A A T R %

B S | R (N) “ & (E) Tk é‘?’-fg’,ﬁ—f‘ﬁ AT 60 i(_ilkg, I;I;y Vﬁ'gh? el AR
(m) (k40 | Co60)| (CoL3i) (Co37) (T s 7| (Ui 71
L 109/03/16 |20°41'59.99" [116°43'00.00" |4 * |A-) 9 — — — 1 (=
= 109/03/17 |10°13'12.00" [114°12'35.99" |4 + |A.) 3 — — — — 1 =
& & 109/04/01 |22°37'29.60" [120°15'46.50" |4 + |A-) 590 — — — 35 22 =
EI-E 109/04/08 |24°51'02.76" [120°55'47.60" |4 3+ |A-) 443 — — 0.15 |26 17 o
< B R 109/04/08 |24°16'55.70" |120°46'44.10" |# * |# ) 564 — — — 31 23 o
ERESI) - 109/04/09 |23°58'19.09" [120°19'25.97" |4 3+ |A ) 361 — — — 29 19 U F
ooRIEY E 109/04/09 |23°58'10.00" [121°07'07.80" | * |i@ ) 732 — — — 50 29 v R
ookiER % 109/04/09 |23°48'59.30" [120°45'43.50" |4 3+ |i@ ) 589 — — — 43 25 U W
HoRET A 109/04/09 |23°49'50.30" |120°19'07.00" |# * [|® ) 589 — — — 47 26 o
Rk B 109/04/10 |23°22'55.42" [120°07'54.79" |4 3 |A) 502 — — — 19 12 o
7 R 109/04/14 |24°34'55.12" [121°52'06.06" |4 * |A-) 562 — — 0.33 |35 23 =T
N2l g 109/04/14 |25°08'40.48" [121°47'29.32" |4 3 |A) 95 — — — 5 4 LA %
ALY A5 109/04/22 |23°09'24.00" |121°14'14.00" |# * [|# ) 426 — — — 24 17 o
%R A5 109/04/22 |23°19'19.40" [121°19'55.30" | 3+ |i@ ) 487 — — — 28 19 =T
A §ET PR 109/04/22 |23°29'14.50" [121°24'09.10" |4 * [|i= ) 426 — — — 26 17 =T
B 109/04/23 |23°58'33.80" [121°37'10.00" |# * |A-) 200 — — — 12 10 =T
= bk 109/04/23 |23°10'59.10" [121°23'53.10" |4 + |A-) 152 — — — 6 5 =T
* Rk 109/04/24 |22°20'06.30" [120°53'49.70" |4 3+ |A-) 429 — — — 24 16 =T
B-FE 5 109/05/05 |23°09'50.10" [120°14'04.30" |% 2 |® ) 689 — — — 43 28 =T
ErS B> 109/05/05 |23°13'07.07" |120°10'36.10" | * [|#® ) 488 — — — 28 18 o
$F LT 109/05/05 |23°13'38.30" |120°07'22.00" | * [|# 564 — — 0.76 |41 23 o
B 109/05/05 |23°13'15.20" [120°05'00.60" |# * |A-/) 384 — — — 21 14 U F
B EIEY S 109/05/15 |22°46'13.40" [120°27'02.20" |4 * |i@ ) 575 — — — 39 26 =
B REP F 109/05/15 |22°39'44.80" [120°25'50.50" |4 * |i@ ) 536 — — — 40 28 =
B RET M 109/05/15 |22°29'59.20" [120°24'56.10" |% 2 |® ) 655 — — — 43 32 =
7 ¥ 109/06/20 |26°09'28.80" [119°55'02.64" |4 * |A-/) 692 — — — 10 8 o AR
g 35l 109/07/03 |26°22'14.87" [120°29'02.75" |4 3+ |A-) 643 — — 0.50 |31 20 o AR
7 R 109/07/02 |24°34'55.12" [121°52'06.06" |4 * |A-/) 625 — — 0.22 |37 24 =T
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Fh224 AP FHEZTHSE R

e A A T R %

- — < .
i 5058 sgp | RN T CHE s o 60 ﬁ_(lij 9 _Bgryﬁiv, e'th) ] A
(m) (K409 |(Co60) |(Cs-134) (Cs-137) (Th & 7% |(U 5 7Y

UL 109/07/06 [24°16'55.70" |120°46'44.10" (% 2 |# ) 468 — — 27 21 o
EI-E 109/07/06 |24°51'02.76" [120°55'47.60" % * |A-/) 457 — — 0.14 |26 17 o
3 # 4k 109/07/07 |23°58'19.09" [120°19'25.97" |4 * |A-) 330 — — — 29 18 o
B Bx 109/07/07 [22°39'44.80" |120°25'50.50" (% 2 [|# ) 586 — — — 39 22 =
R hE 109/07/08 |23°22'55.42" [120°07'54.79" |4 * |A-) 388 — — — 31 18 o
& & 109/07/10 [22°37'29.60" [120°15'46.50" |4 * |A-/) 581 — — — 34 18 =
AR 109/07/14 |25°08'40.48" [121°47'29.32" |4 * |A) 91 — — — 5 4 LA %
< kR 109/07/20 [22°20'06.30" [120°53'49.70" |4 * |A-) 192 — — — 12 10 =T
B 109/07/21 |23°58'33.80" [121°37'10.00" | * |A-) 411 — — — 22 — =T
R - 109/07/21 |23°10'59.10" [121°23'53.10" % * |A-) 157 — — 011 |6 5 =T
i ez A i—}?‘ﬁ 109/07/05 [22°03'18.90" [121°33'561.90" % * |A-/) 148 — — — 10 — =T
L 109/08/14 |20°41'59.99" [116°43'00.00" % * |A-) 3 — — — — 0.39 =
= 109/08/18 [10°13'12.00" [114°12'35.99" £ + |A./) 10 — — — 1 1 TR
EPES R 109/08/26 [23°34'12.00" [119°33'46.80" % * |A-/) 82 — — 0.05 |3 3 o
& o B a 109/09/01 [24°24'39.00" [118°26'00.20™ | * |A-/) 723 — — — 3 14 o
g 51 109/09/21 [26°22'14.87" [120°29'02.75" |4 * |A-) 122 — — — 23 19 o AR
7 ¥ 109/09/29 [26°09'28.80" [119°55'02.64" |4 * |A-/) 576 — — - 9 8 o AR
- 109/10/05 [24°51'02.76" [120°55'47.60" |4 * |A-/) 378 — — 0.11 |27 18 o
3 bk 109/10/06 |23°58'19.09" [120°19'25.97" |4 * |A-) 380 — — — 27 18 o
R R 109/10/07 |23°22'55.42" [120°07'54.79" |4 * |A-) 389 — — — 47 30 o
E L <} 109/10/13 |24°34'55.12" [121°52'06.06" |# + |A.) 577 — — 0.33 |38 24 =
A S 109/10/13 |25°08'40.48" [121°47'29.32" | + |A#) 114 — — — 6 5 LA F
B 109/10/14 |23°58'33.80" [121°37'10.00" |# + |A.) 158 — — — 10 9 =

=3k 109/10/15 |23°10'59.10" [121°23'53.10" |# + |A#) 125 — — 0.06 |6 4 =

* ROk 109/10/16 |22°20'06.30" [120°53'49.70" |% + R 457 — — — 27 17 =
o =+ A 109/10/19 |22°37'29.60" [120°15'46. 50" %3 A 584 — — — 35 21 =
L7 [ B 7 Bl & (MDA) > #9-40°'MDA & % 1.38 § 5./ 5 ~ 560 MDA i % 0.10 § %/ 5 ~ #-134 MDA & & 0.10 b 5/~ &

44-137 MDA & 5 0.05 £ yu/4 Fo o~ 4,5 7|MDA B 5 0.40 B 5o/ 5.~ 4 k5 MDA B 5 0.23 B s/ 5L o
2. %" & T R RSP o 3UTFE A IR SRR 120,000 ) e
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S BREAPRELRE
231 4 X4 PHRABEE NI LS

7{\7\53 @F}ipj“g::’@.‘“g}'?ﬂ‘@/f’kiz'?ﬁ/llg—’s B *1\%‘
Zt#.%g %;/?f' é/ﬂﬁxif’rﬁ/ﬂl“)}"”ﬁ*%% A LF RMA
BAFRA BRERSAS S AN i@é’v‘vrﬁé’v‘vé’vﬁn
rPERET 'E‘p}%gﬁ—'f‘ %ﬁ%x’fiﬁ\ a‘pﬁ@ﬁ BIERWERE S &3
AhF+ ek R giﬁzﬁ’flé\/ﬁjé SEEF AT R \fvij‘\al%’fi B liif')fﬁﬁ;ﬁ_
FHCHRP Y PRSI BFRETRIIT A 2-3-1~2-3-5° £ F
Pl b2 kAR Y YR 2-3-1~2-3-5° B L 4 & (109 £ R) & ES
FPEEZFTHE & %%BS%ﬁ@4#’”%ﬁ&%&Wai%%
2 A H40F T A H 4P T H28FE T H 23
ﬁ«fﬂ:}é it B e T A B FRR LR x;;¢§¢<¢;fx> 5
5 AR 110 # ~ E B 13#L SRR 4P AR 4R 2P
ARBRPFEREIRER FE 19F 1 fA HESPERER S ol
F e L g (Seriola dumerili) ~ & # 7= "2 & (Scomber
australasicus) -

WA PR AL 2R (4rB) 2-3-6) 2 BEBPEP 4ois
LA F® 32235 éﬁz&%dﬁ%¢2#~wiw£&w21%’
%‘?’“ YL R AR A (11 4) B S ’liﬂ%ﬁfw 64 =4 0 H =
% 5 4 (Mugilcephalus) (5 #+) T8 & 47 24~ 1 A a % 46 o
A 8g > 14 <4 (Seriola dumerili) (6 #) ~ 9&5;1 7 (Coryphaena
hippurus) (6 #) ~ v # 4 (Trichiurusspp.) (6 #) ®k * & %
TR E R A A H G 76 A ~88 24 ~ 82 2}4,\ » H %% TL.P;,»@*
(Scomber australasicus) (5 #) T4 & 35 =4 ; T A F 4 # >
¢ AR 344 W A4 (Serioladumerili) T 3288 £ 90 & 4 -
5@ ;s 4 (Arius maculatus) T 3=# £ 36.5 =4 ~ 7 @& (Thunnus
albacares) T o f8 £ 64 o A % i B 1 # b X 4 HE
(Parapenaeopsis hardwickii) T3 =% & 2.5 &4 ; & % 28 #+ F\ z
AR 18#* R4 A 2R R H
b #7 = 7~ (Gomphina aequilatera) ~ #+ jF ¥ (Melo melo) 24
435 (Ostreidae) » 1+ jm 4% (Melo melo) 48 & 20 24 o~ ; @
3 F 234 H Y AT 154 BT 8 4 0 H Y s A N AR
FenfF Al L g (Acetes intermedius) T3 0.7 &4 ~ iy ¥ {#IE
(Sergia Iucens)i‘ L 0.8 o4& ~ < HiE (Sergia talismani)
TR E 1.1 o4 > mBEF ST > 3 E (Pasiphaea orientalis)
TR E 1.4 = A L FREF ot F g (Plesionikataiwanica) *
P E 1.3 o4 0 FEUEf - ¥ #UE (Solenocera melantho) ¢
PR 3.2 o4& % i+ Ffanz 8 1* (Portunus sanguinolentus)
I i*)@é‘r_& 27 o
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%i%i&aﬁéa@ﬂﬂ4#4wﬁ9’
-

(109 & &) #TH s 2 f iR A0 A
F] %a‘ﬁz‘*% NE F‘jmﬁfé“?—'-rg
5 R F%ﬂi@ﬁgi#1@%~%ﬁ£%ﬁﬂ
:._;f;»iﬁg?;}g# \f,i@m&én’,’?‘o EF R RSB CFRTAEYE

R

A PRk e

ﬁ*@
2-3-7 VEENE 2-3-7 2 HFHFE T E %%ﬁﬁﬂéﬁ&ﬁwﬁ :
o BEERET i

Eiki ! HFHpP TIHHE(aA) ME(RT) FHE BATRR £z SR
Arius maculatus zxi4 # 109. 05. 30 36.5 51 K e pI 25133 121.233
Parapenaeopsis hardwickii ¥4 < 4 44 109. 05. 08 25 34 R ik 25.217 121.267
Seriola dumerili 4+ < #F / =4 109.07.07 90.0 7.0 e < 25.683 121.183
Thunnus albacares i 7 109. 03. 21 64.0 3.7 WP < 25.630 121.370
% 2-3-2 & Rk L L

B HFEHpH THHE(aA) ME(DT)  FHPE EUTR B FR ER
Arius maculatus sxi4 # 109. 05. 03 76.0 3.0 K e pIirs 24840 120470
Arius maculatus ;% #& 109. 05. 21 49.8 5.0 K rRIiT4 24.267 120400
Gomphina aequilatera = 109.07. 16 25 7.0 Kt ik 23.967 120.317
Hydropuntia edulis ¥ & -k# % % /% ¥ 109.09. 10 1 -0 23.650 119.567
Lateolabrax japonicus p # f-#/- % # 109. 05. 07 51 43 wEM LA ZiT4 23.600 119.300
Melo melo 43 iff &% 109. 06. 09 20.3 5 Kt 75 ik 24.210 120.342
Metapenaeopsis barbata % # %tig 109. 05. 07 9.25 0.01 At 7Y ik 23.260 119.350
Ostreidae ¥ (X ¥ ) 109. 07. 01 54 2.0 A 23.450 120.133
Ostreidae 4235 (7 #2) 109.07. 08 9 75 -8 24.767 120.900
Rachycentron canadum ;% #& 109. 05. 07 61.5 7.2 wAFlE P A 1iT4 23530 119.490
Scomberoides commersonnianus + T i 44 4 109.05. 18 62 9.6 sl R AR iTe 23.200  119.967
Seriola dumerili 42 < #F / =4 109. 05. 07 80 47 W PR < E 23.530 119.780
Seriola dumerili + X #F / ‘=4 109. 07. 23 60.0 6.0 8 EER 24,933 120.833
Seriola dumerili + < ##F / ‘=4 109. 05. 05 70.0 7.8 R PEH L E 24,900 120.883
Seriola dumerili # < #F / =4 109.08. 17 89 7.95 W it 24.900 120.883
Thunnus albacares + it 109. 08. 20 62 7.17 WA BN 23.417 119.683
Trachurus japonicus p # #5 % 4. 109. 05. 03 24.25 0.6 wAEM R AT T 24960 120.660
Trachurus japonicus p 4 ¥ % 4. 109. 03. 20 25.0 0.7 WM L ALZiT/a 24640 119.830
ik 109. 05. 03 30 2.1 s R AT iTe 24860 120.610
F 4 109.05. 07 80 3.7 K R AITe 23270 119.460
2 e 109. 05. 07 18 0.8 23.210 119.520
il 109. 05. 07 46 1.2 wEl p A Ziris 23330 119.310
% 2-3-3 0 3 Wtk E SR

i Hthp TEHME(AS) WECT) R SR
Acetes intermedius ¥ 3] £ g 109. 04. 27 0.7 3.2 22.467 120.050
Coryphaena hippurus & &g 7 109. 08.18 90.6 5.38 22.200 119.170
Coryphaena hippurus % &g 7 109.07. 06 61.2 5.87 21.540 120.220
Katsuwonus pelamis & #& 109. 07. 31 35 5.4 22.200 119.170
Mene maculata p% pz 4. 109.04. 16 175 5.2 22.450 120.367
Pasiphaea orientalis & = zt 33 109. 04. 08 14 3.2 22.800 119.417
Plesionika taiwanica 4 /4 ‘= ¥ 109. 04. 08 13 3.0 22.383 120.283
Pomadasys kaakan % %t 4./ & 4% 109. 06. 01 31 5.3 20.583 117.217
Portunus sanguinolentus i~ % # & &/ = 2 & 109. 08. 25 27 0.257 22.383 120.283
Sergia lucens & % &5 109. 04. 08 0.8 3.0 22.467 120.383
Sergia talismani g = j## 109. 04. 08 1.1 3.3 22.800 120.167
Seriola dumerili 4+ < #F / % 109. 08. 25 7 4.562 22.267 120.283
Seriola dumerili # < #F / ‘= + 109.07. 04 70.5 5.2 22.250 120.317
Seriola dumerili 2 < #F / ‘=4 109. 05. 05 99.8 114 21.880 119.680
Solenocera melantho + # #iLiE 109. 04. 08 3.2 3.0 22.383 120.283
Trichiurus spp. & & & / ¢ & & 109. 09. 01 75 5.54 22,200 119.170
Trichiurus spp. % &% / & & & 109. 08. 31 27.00 5.70 22.200 119.170
B 109. 08. 25 9 0.005 22.450 120.217
A A 109. 09. 01 90 2.35 22.383 120.283
75 4. 109. 08. 25 86 4.595 22.500 120.133
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% 2-3-4 AH* "KL E

Eiki FRpY  TIHRE(NA) HE(DT) HiE BB SR il
Auxis rochei rochei [f] <& 109. 06. 06 25 5 WA ER:S 25.283 121.817
Aucxis rochei rochei [f] 7=#& 109.06. 10 27.47 5.1 W s S 25.050 121.933
Auxis rochei rochei [f] f=#& 109. 06. 02 28.2 6.4 W < E 27.100 123.600
Coryphaena hippurus % &g 7 109.07. 01 64.5 5.18 R RS 25.300 124.000
Gelidium amansii # 7= 3 109. 05. 06 1.2 ol 25.183 121.683
Katsuwonus pelamis i #& 109. 08. 10 40 10 P SYpE S 25.400 125.000
Makaira nigricans 2. & 7% 4. 109. 08. 06 166.5 5.46 W PE < 25.300 124.000
Mugil cephalus #§ / & A& 109. 01. 06 45.8 3.2 waE L ALZ T4 25550 121.650
Mugil cephalus £ / & #. 109. 03. 02 417 32 WA P A ZiTA 25.580 121.710
Mugil cephalus 4 / & . 109. 03. 02 49.0 33 WA P AT T4 25490 121.530
Mugil cephalus # / & & 109.01. 06 46.3 34 WM LA ZiTs 25520 121.720
Mugil cephalus #§ / & & 109. 03. 02 48.0 3.7 WM LA IiTs 25510 121.710
Ovalipes punctatus ‘m2:Fl it /% & # 109. 04. 27 16.5 0.9 i ik 25.120 122.530
Parapristipoma trilineatum = e 109. 08. 20 24 571 wAEE L AZ A 26167 121717
Sarda orientalis & * # #k 109. 03. 21 63.0 4.1 W PEE < F 25290 122.210
Scomber australasicus <% / #iF 4. 109.07.13 32.6 5.16 WA SR IiT4 25.800 122.283
Scomber australasicus = *g & / #F 4. 109. 08.19 22.8 5.6 M AT s 25633 123.033
Seriola dumerili 4+ < #F / =4 109. 03. 21 82.0 3.8 gl 174 3 4% 25,550 122.180
Seriola dumerili + X #F / ‘=4 109. 04. 13 63.0 4.1 gl ifs 3 <% 25767 122.800
Seriola dumerili # <#F / =4 109. 06. 11 44 5 WM 17/ 1 4% 25183 121.700
Seriola dumerili # < #F / =4 109. 07. 28 59.0 5.0 WM iTe 3 4% 25733 123.217
Seriola dumerili £ < #F / =4 109.05.10 69.0 5.3 WAl 1T 1 4% 25183 121.700
Seriola dumerili 1+ X #F / ‘=4 109. 05. 25 63 5.4 PN iTa T 4<% 25,500 121.817
Seriola dumerili # <#F / =4 109. 08. 27 27 5.4 WM 1T 1 4 E 25167 121717
Seriola dumerili < #F / ‘=4 109. 08. 20 57 5.77 sl 178 3 4% 25200 121.733
Seriola dumerili # < #F / =4 109. 06. 19 83 5.95 Wl 1T 3 4% 25200 121.733
Seriola dumerili #+ < #F / =4 109. 09. 18 94 9 PAEM TR T <% 26133 123.200
Thunnus albacares % ## 109. 07. 01 130 51 WP < 25.300 124.000
Thunnus albacares % ## i 109. 08. 06 144 5.16 mPEE i 25.300 124.000
e 109. 04. 27 34 0.5 W EN e A ZiTA 25120 122590
% 2-3-5 L w WKL L

Eaki A R TR () MET)  FHE HATR B R HR
Acanthocybium solandri #&#k / # & 109. 04. 27 98.0 7.0 W PFE RES 22,933 121.350
Aluterus monoceros ¥ & & H ks /4] 4 & 109. 08. 25 37.31 5.02 At LA IiTs  24.067 121.700
Aluterus monoceros ¥ & & H ¢kt /4] 4 4. 109. 08. 28 32 5.065 Kt LA iT4  24.633  121.883
Auxis rochei rochei [f] {=#& 109. 05. 21 36.3 5.0 W EE i 24.883 121.867
Auxis rochei rochei [F] i=#& 109. 05. 13 33.1 5.2 Pl e e 24.683 121.833
Auxis thazard thazard % =#& 109. 05. 05 43.0 6.2 Pl e = 24.833 121.900
Auxis thazard thazard & 7<#& 109. 06. 01 42 6.5 Pl e REpES 22.817 121.433
Caranx ignobilis ;2 4 #5 109. 05. 21 56.5 9.0 ! 23.783 121.583
Chanos chanos # P 4. 109. 04. 20 77.0 4.0 24.070 121.990
Coryphaena hippurus & &g 7 109. 03. 31 89 3.1 23.020 121.670
Coryphaena hippurus % &g 7 109. 03. 31 105 4.6 23.050 121.690
Coryphaena hippurus #. &g 7 109. 04. 20 100 6.6 24,040 122.030
Coryphaena hippurus % &g 7 109. 05. 14 57.0 7.0 21.767 121.533
Katsuwonus pelamis i+ #& 109. 04. 27 47 2.4 < x 24.430 122.200
Katsuwonus pelamis i+ #& 109. 03. 31 58 3.7 = 23.090 121.830
Sarda orientalis % = # #% 109. 03. 31 54 5.2 < 24.070 121.990
Scomber australasicus {<*E&F /A 109.03. 18 31.8 1.8 e AL T4 24170 122670
Scomber australasicus {=*L&F / 4 b 109.03.18 31.8 2.0 e AZ T 24330 122.340
Scomber australasicus {=*L&F / & & 109.03.18 32.8 21 PN S AR aTis 24330 123.050
Scomber australasicus < #Lf&F / & & 109. 03. 31 44.8 4.7 AN e AR iTis 23.150  121.880
Scomber australasicus =L fF / #F b 109. 05. 10 36.0 5.2 l e ALZaTA 24717 122117
Seriola dumerili < #+# / = 109. 06. 12 67.5 5.06 LS 24.033 121.650
Seriola dumerili 1+ < ## / =+ 109. 07. 10 83.2 5.3 WP * 23.567 121.567
Seriola dumerili 4+ < #F / =4 109. 05. 10 815 6.0 W A = * 24517 122.200
Seriola dumerili 4+ < #F / ‘=< 109. 05. 21 70.0 6.6 Pl e =S 24.200 121.683
Seriola dumerili {2 < g7 / ‘== 109. 03. 31 80 6.6 I 23.090 121.510
Thunnus albacares - it i 109. 03. 31 48.75 7.4 23.120 121.980
Trachurus japonicus p * + % 4 109. 05. 05 28.0 6.0 24.833 121.900
Trichiurusspp. % &/ / ¥ ¥ & 109. 03. 31 83 11 23.300 121.690
Trichiurusspp. # &% / v ¥ & 109. 04. 27 88 17 24.470 122.010
Trichiurusspp. & & & / v & & 109. 04. 15 84.0 5.4 22.750 121.210
Trichiurusspp. % &% / v ¥ & 109. 08. 20 84.1 55 24.833 121.950
Trichiurusspp. % 4. %% / ¢ % & 109. 04. 16 72.0 6.0 W P * 24.833 121.983
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5 47 ¥HE Parapenaeopsis hardwickii

=A™

% # &% Thunnus albacares

EETEN Fw-ara

p * i@ Lateolabrax japonicus

+ T i#544#% Scomberoides commersonnianus
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il

~ ¥ ¥ Solenocera melantho

& ¥ 48 Sergia lucens

4 % =15 Plesionika taiwanica

i = L3345 Pasiphaea orientalis

% ¥t 4 Pomadasys kaakan

I /& Katsuwonus pelamis

v & & Trichiurus spp.

Mo33 + 80 2Rl FREARZES -
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o g &+ Scomber australasicus

7 i & Gelidium amansii

[F] f=#& Auxis rochei rochei

W 2-3-4 2L RIS HRARZE S L

¥ & 3 ¥ &g Aluterus monoceros

= -4 Auxis thazard thazard

LA g Caranx ignobilis

Q- @Ff: Sarda orientalis

W 235 18 "2 LFHhAmZz T L
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232 F 4 PHE AN EnFLAITES

AP EBEELEFTIBAAT 2L BT A PR AT RFLSI RS

Yo 236’/a 17 5 8ice 77 -131~49-134 % 48-137> ¥ B X R
B 4-40~ & AP 2 B kP AT ERT > AT A TH
oI BRAERZABEAY (Z AN BN D M B R RN
R -131 B2 4%-134 R ¥ ) YR M E RER (MDA266/MDA0.03)
TP REFAEIN e E R R T Famvd R Ad i 54 378
| 45-134 % 45-137 g 1€+ 100 (Bq/Kg) & @ - 156 % 2-3-
VETLAAREREA S PE Y MAZEEE o a it (B

3-6)2 R AT EELA P2 45137 B TR AR 2-3-8 % 5 &

a A Ra A4 P 45-137 @R 0.25(Bq/Kg)~ & ® 0.21(Bqg/Kg)~

# % 0.28 (Bq/Kg)’ L # % 0.25(Bq/Kg)~ 4 = % 0.22(Bq/Kg)’
FRA XL FE-137 T39E L 0.237 (Bq/Kg) » iy i k5 Pl
el A EMP S P E RS BE (B 2-3-9) 0 < Fw PRI A AR
w PREARY T X AR A RS EREET BRI LML L
AT R s A v iR 4942 (Scomberoides commersonnianus) B
# 0.31(Bq/Kg) % g > T =iE 2 &5 A1+ 0.08~0.21(Bq/Kg)
2 o oA kMM auE s A 2 L334 (Pasiphaea orientalis) g ¥
0.09 (Bq/Kg) » I »* 7% ik K enfE~ PSR i 7 Rl e o SR ki
adﬁéﬁrﬁé X~ P OAE R GRAE ¥ MM 4% -137 ¥ plE (MDA<0.04)

&%F*%iﬂﬂﬂéﬁéﬁ#ﬁm *lﬁm’ﬂﬁﬁai
WARIPFEEE BT F X 2FERFP T F G
WEPEREH ,@Wﬂ*bé%fﬂﬂ4£4ﬂw““ﬂ$uﬁéﬁﬂ
FlEERE-137HEHF e

‘:\ﬁ l’\\ I\D (@) _‘W

_.F_‘

‘:nk- \‘—ﬂ\

s 2k + =X
2.3.3 R 2EER

AT BEFLAFER ST IMHBZ AL RS ERTEREARY
AEEVLEBFYEARPEFAFAFRARE 13302 F2 5 &
Bt R I2F A H 4o P T A RGP T HF 28T 2
B3 HY o T AR CLEE RSN AN LA
B0+ 13 s DA FFRA4E R 2 hAF
BRBEREG T 510 P 31 RSP EER S e e
H =< #F(Seriola dumerili) ~ & # e 7= & (Scomber australasicus) -

TR B B ST B - R N
(R EF R SRR SE B A L - Rl A I = e
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e

y 2 (AR ¥4 L2 Y s ¥V BY
ITEERRA A $2 T 304-137 5 0.237 (Bq/Kg) 0 kB A
- ~ v - L =
el A W] G0 0.25(Bq/Kg) ~ & % 0.21(Bq/Kg) ~ & = % 0.28
(Bq/Kg) ~ & # % 0.25 (Bq/Kg) ~ & 3 % 0.22 (Bq/Kg) » # ¢ &
| L= 5 > N Syl o 5 2 =
Ba e RHEEIRS A FEAGRAFEFEY ERERF
B vt A 2 MR o LB AR KD f R E 100
R X, S o I 22 A 7
(Ba/Kg) » Ap 4t » F i b og ~ B (A7 ~ D22 BAE T2 45137 ¥ 1
> gl e (MDA<0.04)
e ,,\: 3 \r
22364 FT BRAABRZAFEAFHFE AT N HLSTES
N s pp =
it o 08 | e fifir) (ii) BT s | #140° | 811|134 | 137 |2 | Bz | o
12 f |109/0321| 3.7 | 640 |Thunnusalbacares &g K 134 | - — o | - — | E1109-286601
| SPRMC-20200505-04-1 | i |109/05/08| 3.4 | 25 |Parapenaeopsis hardwickii M4 E {Jj i WIEERE | 116 | — - - — | E1109-292101
EitE SPRMC-20200529-01-1 | fa |109/05/30| 5.1 | 365 |Arius maculatus BE;5% ks | 165 | — - — - — | E1109-299401
SPRMC-20200706-01-1 | £ |109/07/07| 7.0 | 90.0 [Seriola dumerili 58/ 4 H K 169 | — — o3| - — | E1109-306401
40 #iZ |109/08/25| 0.257 | 27 |Portunus sanguinolentus %[ jg#s i/ =aLAz WREE | 97 - - — — — | E1109-319901
41 i |109/08/25[ 0.005 | 9 | 'f*,)i&ﬁ 14 | — - - — | E1109-320001
4 fa [100/08/25| 456 | 77 |[Seriola dumerili G / 4T H 164 | — - o3| - — | E1109-320101
43 | 100/08/25| 459 | 86 |zt 18 | — - oz | - — | E1109-320201
44 f |109/00/01| 2.35 | 90 |#f " | - K - — | E1109-320301
45 4 [100009/01| 554 | 75  [Trichiurus spp. 4 / (175 £ Kt 4| - - Jo3| - — | E1109-320401
SPRMC-20200408-01-1 | 1 |109/04/08| 3.0 | 3.2 |Solenocera melantho A& VOREE | 126 | — - - — | E1109-287701
SPRMC-20200408-02-1 | % |109/04/08| 3.0 | 0.8 |[Sergia lucens 5515 76 - - — - — | E1109-287901
SPRMC-20200408-02-2 | i |109/04/08 32 | 1.4 |Pasiphaea orientalis 5T 535aiE 81 0.09 E1109-288001
SPRMC-20200408-02-3 | i |109/04/08| 3.0 | 1.3 |Plesionika taiwanica Z5EZ4T i 67 - - — - — | E1109-288101
SPRMC-20200408-02-4 | % |100/04/08| 33 | 1.1 |Sergia talismani 5% 76 - - — - — | E1109-288201
P | SPRMC-20200416-02-1 | fa |109/04/16] 52 | 175 |Mene maculata BRIEf 154 | — = = = — | E1109-291901
SPRMC-20200427-01-1 | i |109/04/27| 3.2 | 0.7 |Acetes intermedius I 89 - - - 2 | E1109-292001
SPRMC-20200505-03-1 | fz |109/05005| 114 | 99.8 |Seriola dumerili #f[C4fi /41 H 162 | — - | o7 - — | E1109-291101
SPRMC-20200601-01-1 | fa |109/06/01| 53 | 31 |Pomadasys kaakan & Zk /45 163 | — — - — | E1109-299501
SPRMC-20200703-01-1 | fa |109/07/06| 5.87 | 612 |Coryphaena hippurus 58] 15 | — - - — | E1109-306201
SPRMC-20200704-01-1 | fa |109/07/04| 52 | 705 |Seriola dumerili #[4ji /41 H 25 | — - o4 | - — | E1109-306301
SPRMC-20200731-01-1 | fa [109/07/3L| 54 | 35 |Katsuwonus pelamis iFfg 348 | — - |03 | - — | E1109-313601
SPRMC-20200816-02-1 | £z |109/08/18| 5.38 | 90.6 |Coryphaena hippurus 58 7] 153 | — - | o1 - — | E1109-315701
SPRMC-20200831-01-1 | f |109/08/31| 570 | 27.00 |Trichiurus spp. & fg / (125 132 | - - o | - — | E1109-319101
SPRMC-20201024-01-1 | £ |109/10/24| 5 8.8 |Gazzaminuta /NFEE ST 90 — — — - — | E1109-327301
SPRMC-20201028-01-1 | f4 |109/10/27| 52 | 447 |Pomadasys argenteus $Zifa 164 | — - - — | E1109-328901
SPRMC-20201028-02-1 | £ |109/10/28| 5.1 | 22.3 |Mene maculata HRHEf 177 | - - o | - — | E1109-329001
9 £ |109/03/20f 0.7 | 25.0 |Trachurusjaponicus H A5 127 - — |01 - — | E1109-286001
21 f |109/05003| 0.6 | 24.25 |Trachurusjaponicus HAFTHf 158 | — - o | - — | E1109-297001
28 fa [100/05003] 3.0 | 760 |Arius maculatus 3 130 | - - - - — | E1109-297101
29 g [ 100/0503] 21 | 30 |jEfd 10 | - - - - — | E1109-297201
30 BAE [ 100/05007| 12 | 46 |3EE 128 | — - — - — | E1109-300701
31 e [ 100/05007] 37 | 80 |=fa 86 — - - — — | E1109-300801
32 i ]109/05/07| 0.01 | 9.25 |Metapenaeopsis barbata SZrE JEEE | 148 - - - - - E1109-300901
33 & |109/0507| 08 | 18 |gEE VRS | 13 | — - - — | E1109-301001
34 £ |109/05007) 7.2 | 615 |Rachycentron canadum JjiE 144 — — | 019 — — | E1109-301101
35 £ |109/05007| 4.3 51 |Lateolabrax japonicus HASTEfl G &, + ElE 146 — — | 024 - — | E1109-301201
36 fa |109/05007| 47 | 80 |Seriola dumerili ki / 41 H 181 | — - o3| - — | E1109-303401
54 4 109/09/14| 47 Rachycentron canadum 160 — — — — — E1109-325101
55 £ |109/09/14| 35 Rachycentron canadum Jf 180 — — | 008 - — | E1109-325201
SPRMC-20200505-01-1 | f |109/05/05| 7.8 | 70.0 |Seriola dumerili #fFC8i /41 H 150 | — - o2 | - — | E1109-291001
i SPRMC-20200518-01-1 | £ | 109/05/18| 9.6 62 [Scomberoides commersonnianus 13 182 — - 0.31 — — E1109-295101
NE
SPRMC-20200520-01-1 | ¢ |109/05/21| 5.0 | 49.8 |Arius maculatus BEgE2 153 | — - — - — | E1109-295201
SPRMC-20200609-01-1 | E |109/06/09| 5 | 20.3 |Melomelo §f7-EiZ VIEEE | 88 - - — - — | E1109-301401
SPRMC-20200701-01-1 | E [109/07/01| 2.0 | 54 |Ostreidae i (h221) e 52 - - - - — | F1109-009701
SPRMC-20200708-01-1 | & |109/07/08| 75 9 |Ostreidae 14 (777%) T 70 - - — — — | F1109-009601
SPRMC-20200716-01-1 | E [109/07/16| 7.0 | 25 |Gomphina aequilatera 76 VEEE | 54 | — - — - — | F1109-009801
SPRMC-20200723-01-1 | f [100/07/23| 6.0 | 60.0 |Seriola dumerili HFCii/ 4T H K 66 - - - - — | E1109-312001
SPRMC-20200816-01-1 | ¢ |109/08/17| 7.95 | 89 |Seriola dumerili #F48 / 47 H KE 153 | — - | 04 - — | E1109-313901
SPRMC-20200819-03-1 | f |109/08/20 7.17 | 62 |Thunnus albacares wifi&éf S 150 | — - o3| - — | E1109-316001
SPRMC-20200910-01-1 | 3 [109/09/10| 1 Hydropuntia edulis =] &K 665 A | 19 — — - — | E1109-320501
SPRMC-20200930-01-1 | £ [109/09/30| 53 | 292 |Seriola dumerili #FC8i/ 4T K 175 | - - o2 | - — | E1109-323601
SPRMC-20201012-01-1 | £ |109/10/12| 54 | 33.8 |llisha elongata E&/17 7% WOEE | 184 | — - | 016 — — | E1109-326801
SPRMC-20201016-01-1 | f& |109/10/16| 5.1 | 313 |Seriola dumerili #F[8f/ 4 H KE 187 | — - | 015 — — | E1109-327101
SPRMC-20201023-01-1 | f4 |109/10/23| 54 | 317 [ichthyscopus lebeck iS4 EE | 119 | — - - — | E1109-327201
Elb “%k ) *“ﬁm“&“' #1% & (MDA) >

éﬂ' 40% MDA & % 0.60 B s/ 5 ~ #-131 MDA & & 266 P so/F 5 ~ 45— 134 MDA & % 0.03 B s/-+F 5 »

! >|<" Foot X PRSP o
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2 e 2, B R N NL N2 N a2 g 2N 2
HF4 2362 BT BAEFZLAEI P HRA SR FLIITRSE
Egﬂéff ;’i o | mene (i;) (fﬁﬁ) BT SR/ | $1-40% | B-131 | $6-134 | 4137 | S5 | A5 | 0RIT L ARYE
1 f7 | 109/01/06| 3.2 45.8 |Mugil cephalus fif§ Nelas 127 — — — — — E1109-284301
2 £ | 109/01/06| 3.4 46.3  |Mugil cephalus R 138 — — — — — E1109-284501
3 o [100/0302] 3.2 | 47.7 |Mugil cephalus 3 e | 135 | — - - — — | E1109-284701
4 fr | 109/03/02| 3.3 49.0  |Mugil cephalus i Nelas 157 — — — — — E1109-284901
5 f | 109/03/02| 3.7 48.0  |Mugil cephalus fiff / & & R 149 — — — — — E1109-285101
10 £ [109/03/21| 3.8 82.0 |Seriola dumerili £ / 40 H 252 — — 0.43 — — E1109-286201
11 o [100/0321] 4.1 | 630 [sarda orientalis & 75¢6s 152 | — — | o2 — — | E1109-286401
25 % |109/04/27| 0.9 16.5 |Ovalipes punctatus 4HELEIHEE /w45 150 — — — — — E1109-296801
26 G ¢ | 109/04/27| 0.5 34 |gHE 102 — — — — — E1109-296901
39 f [109/08/10| 10 40 |Katsuwonus pelamis JEf# 150 — — 0.3 — — E1109-319801
56 i | 109/10/06 | 0.003 Metapenaeopsis provocatoria longirostris & f1- 7 E1109-333201
SPRMC-20200409-01-1 | # [109/04/13] 41 | 63.0 [Seriola dumerili #-EC&H/40H 167 | — — | o4 — — | E1109-288901
SPRMC-20200504-01-1 | ;% |109/05/06| 1.2 Gelidium amansii fi {32 218 — — — — — E1109-291801
SPRMC-20200510-03-1 | f# | 109/05/10| 5.3 69.0 |Seriola dumerili #HG i / 40 H 127 — — 0.29 — — E1109-292401
SPRMC-20200525-01-1 | £ |109/05/25| 5.4 63 [Seriola dumerili 4 FC.fffi / <L H 167 — — 0.28 — — E1109-299301
e SPRMC-20200601-01-3 | f [109/06/02| 6.4 28.2 |Auxis rochei rochei [E[{5fE 160 — — 0.18 — — E1109-299701
HIE o RMC-20200606-01-1 1 |109/06/06] 5 25 |Auxis rochei rochei [E7EE s | - — | o1 — — | E1109-301301
SPRMC-20200610-01-1 | # |109/06/10| 5.1 27.47 |Auxis rochei rochei [E[{Ef 97 — — 0.1 — — E1109-301501
SPRMC-20200611-01-1 | £z |109/06/11| 5 44 |Seriola dumerili #HEGff / 40 H 169 — — 0.24 — — E1109-301601
SPRMC-20200619-01-1 f7 | 109/06/19| 5.95 83 |Seriola dumerili 1K i / 4T H 173 — — 0.59 — — E1109-304501
SPRMC-20200630-01-1 | f# [109/07/01| 5.1 130  [Thunnus albacares = figfif 143 — — 0.22 — — E1109-306001
SPRMC-20200630-01-2 | f& |109/07/01| 5.18 64.5 |Coryphaena hippurus $giE ] 156 — — 0.16 — — E1109-306101
SPRMC-20200713-01-1 | fa |109/07/13| 5.16 | 32.6 |Scomber australasicus 7EHE / i fa 76 — — | 005 — — | E1209-311901
SPRMC-20200727-01-1 | f# | 109/07/28| 5.0 59.0 |Seriola dumerili #HEG i / 40 H 171 — — 0.46 — — E1109-312101
SPRMC-20200805-01-1 | f& |109/08/06| 5.46 | 166.5 |Makaira nigricans S f7jiftfi 145 — — 0.26 — — E1109-313701
SPRMC-20200805-01-2 | # | 109/08/06| 5.16 144 [Thunnus albacares Ll 154 — — 0.17 — — E1109-313801
SPRMC-20200819-01-1 | f [109/08/19] 5.6 | 22.8 [Scomber australasicus 75HE8: / fifi fr 157 | — — | 009 — — | E1109-315801
SPRMC-20200820-01-1 | # | 109/08/20| 5.77 57 |Seriola dumerili #+ . fifii / 4 159 — — 0.22 — — E1109-316101
SPRMC-20200820-02-1 | fr |109/08/20| 5.71 24 |Parapristipoma trilineatum = 4 154 — — — — — E1109-316201
SPRMC-20200827-01-1 | ¢ [109/08/27| 5.4 27 |Seriola dumerili -G8 / <L H 193 — — | o015 — — | E1109-320701
SPRMC-20200917-01-1 | # |109/09/18| 9 94 |Seriola dumerili £ / 41 143 — — 0.47 — — E1109-320901
SPRMC-20201027-01-1 | 1 [109/1027] 5.14 | 34.9 [Seriola dumerili f# [/ 47t 64 | — — | oz — — | E1109-328801
6 f [109/03/18| 1.8 31.8 [Scomber australasicus fCREES / & 161 — — 0.1 — — E1109-285301
7 fa | 109/03/18| 2.0 31.8 |Scomber australasicus {f:Hifif / fi 146 — — 0.12 — — E1109-285501
8 fa | 109/03/18| 2.1 32.8 |Scomber australasicus {EHE i / fiff f 159 — — 0.11 — — E1109-285801
13 & [100/03531] 5.2 54  |sarda orientalis #ij7fE 135 | — — [ o34 — — | E1109-295601
14 o [100/0331] 4.6 | 105 [Coryphaena hippurus §EiE ] 192 | - — | o1 — — | E1109-295701
15 £ |109/03/31| 3.1 89  |Coryphaena hippurus 5 ] 176 — — — — — E1109-295801
16 fa | 109/03/31| 6.6 80  |Seriola dumerili #H X i / 401 161 — — 0.43 — — E1109-295901
17 {4 |109/03/31| 4.7 44.8 |Scomber australasicus FEHEfH / fififa 189 — — 0.12 — — E1109-296001
18 & [100/0331] 1.1 83 |Trichiurus spp. %5 )i | (s fa, 148 | — — [ o1 — — | E1109-296101
19 £ [109/03/31| 3.7 58 |Katsuwonus pelamis il 138 — — 0.18 — — E1109-296201
20 f [109/03/31| 7.4 48.75 |Thunnus albacares #ifi&f 62 — — 0.08 — — E1109-296301
21 f7 | 109/04/20| 4.0 77.0 _|Chanos chanos #\ H fi 161 — — 0.08 — — E1109-296401
22 o [100/0420] 6.6 | 100 [Coryphaena hippurus 7] 166 | — — [ 029 — — | E1109-296501
23 @ |100/04/27] 1.7 88 |Trichiurus spp. %5 )i | (s fa, 132 [ — — 0.3 — — | E11209-296601
24 fr | 109/04/27| 2.4 47 |Katsuwonus pelamis jF il 155 — — 0.27 — — E1109-296701
37 | 100/08/04| 10 70 |Xiphias gladius i 150 - — | 026 — — | E1109-319601
38 fa | 109/08/04 | 10.5 115  [Acanthocybium solandri i / 575 177 0.24 E1109-319701
46 £ [109/09/18| 3.93 Coryphaena hippurus $255/] 162 - — | 015 - — | E1109-324301
47 f7 |109/09/18 | 3.88 Chanos chanos &\ H & 142 — — — — — E1109-324401
48 & [109/09/18] 4.34 Coryphaena hippurus 5258 /] 131 [ — — | o7 — — | E1109-324501
49 £ |109/09/18| 3.85 Katsuwonus pelamis IFfi#l 157 — — 0.24 — — E1109-324601
50 o [109/09/19] 356 Sphyraena barracuda [ 44 fa /i 164 0.2 E1109-324701
. 51 £ [109/09/24 | 6.38 Seriola dumerili #1FC#7 / 4T H 168 | — — 0.6 — — | E1109-324801
A 52 fa | 109/09/24 | 7.38 fifg 152 — — 0.14 — — E1109-324901
53 | 109/09/24] 0.43 Trichiurus spp. 25 & / 185 fa 149 | — — | o1 — — | E1109-325001
SPRMC-20200415-01-1 | £ |109/04/15| 5.4 84.0 |Trichiurus spp. %5 /@ | 75 & 151 — — 0.26 — — E1109-289001
SPRMC-20200416-01-1 | fx [109/04/16| 6.0 72.0 |Trichiurus spp. %5 fJ@ | A5 162 0.19 E1109-289401
SPRMC-20200426-01-1 | fa [100/04727[ 7.0 | 98.0 [Acanthocybium solandri iz / 5 179 | — — o — — | E1109-290201
SPRMC-20200505-02-1 | # | 109/05/05| 6.2 43.0  |Auxis thazard thazard J{EfE 130 — — 0.16 — — E1109-291201
SPRMC-20200505-02-2 | fa [109/05/05] 6.0 | 28.0 [Trachurusjaponicus FlA/ifa 150 | — — | o2 — — | E1109-291301
SPRMC-20200510-01-1 | £ |109/05/10| 5.2 36.0 _|Scomber australasicus {{gf 130 — — 0.12 — — E1109-292201
SPRMC-20200510-02-1 | # |109/05/10| 6.0 81.5 |Seriola dumerili FEGE#f / 4L 179 0.46 E1109-292301
SPRMC-20200513-01-1 | f |109/05/13] 52 | 33.1 |Auxis rochei rochei [E[7Cig 163 | — — 0.2 — — | E1109-292501
SPRMC-20200514-01-1 | # |109/05/14| 7.0 57.0 [Coryphaena hippurus S8E ] 172 — — 0.19 — — E1109-295001
SPRMC-20200521-02-1 | f& |109/05/21| 9.0 56.5 |Caranx ignobilis JE A f2 127 — — 0.19 — — E1109-295301
SPRMC-20200521-03-1 | £ |109/05/21| 6.6 70.0 |Seriola dumerili #E #f / 4T H 175 — — 0.61 — — E1109-295401
SPRMC-20200521-04-1 | f [109/05/21| 5.0 36.3 |Auxis rochei rochei { 156 0.19 E1109-295501
SPRMC-20200601-01-2 | fi |109/06/01| 65 42 |Auxis thazard thazard i 7E68 g | — — | o1z — — | E1109-299601
SPRMC-20200612-01-1 | # | 109/06/12| 5.06 67.5 |Seriola dumerili fH£% i / 40 H 139 — — 0.26 — — E1109-301701
SPRMC-20200710-01-1 | # [109/07/10] 5.3 | 83.2 [Seriola dumerili %/ 4t 159 | — — | o3s — — | E1109-316301
SPRMC-20200819-02-1 | £ |109/08/20| 5.5 84.1 |Trichiurus spp. %5 &)@ | B & 128 — — 0.19 — — E1109-315901
SPRMC-20200825-01-1 | # [109/08/25] 5.02 | 37.31 [Aluterus monoceros B fe i Bkl ] 55 fo, 151 0.06 E1109-320601
SPRMC-20200828-01-1 | f [109/08/28] 5.065 | 32  [Aluterus monoceros i Bt/ 57 £, 130 | — — — — — | E1109-320801
SPRMC-20201013-01-1 | f& |[109/10/14 5 48  |Sarda orientalis 5755 fiE 163 — — 0.25 — — E1109-326901
SPRMC-20201014-01-1 | £ |109/10/14| 5 14 [Paralichthyidae ffi 130 — — 0.13 — — E1109-327001
SPRMC-20201029-01-1 | fa [109/10/29] 5.02 | 465 |Aluterus monoceros e st/ fy 137 — — — — — | E1109-329101
" — A E T RIE R (MDA) o
49-40% MDA & 5 0.60 B 5./ 5.~ #-131 MDA & 5% 266 £ s./F 5. ~44-134 MDA @ 5 0.03 B 5./+ 5 ~
4-137T MDA &5 0.04 B so/*F 5.~ & k7% MDA @ 5 0.10 B so/+ 5 ~ & k5% MDA®E 5 0.09 B 5/+ 5 o

"k R R AR P o
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“ERBEIEAY

2.4.1.~% 1!% ¥ RR
RS L ES h N 116%W£ iR o ER

FES BITHR MG E ¥ - P T M “‘jfi SRR S 0
2.4.1-1.42 #]
2K 100 (2011) £ 3% 11 P p 2455 ¥ - +2 7 i (FDNPPs,
IMhmmmaDmmmrmd%rpmmrﬂwﬂg'7«'Aﬁﬁahﬁ}
sl 2 javh > 818 4 4 %;3,;]—%%%@},@']_ Bxre (0T PE? %ﬁ-ﬂ\‘ﬁ%
iﬁﬂom%iﬁPﬁwﬁzsﬁwiﬁ%“#*mi iR o8
Lo B2 4 45-137 (Cs-137) ¥ 5~ 9 E 1960 # 1R A 2
fHotA-2. 50 A~ 2. 10 4 2B 3w 22 54 2 1 (Buesseler et al.,
2017) o A3HH M4 -137 RS EPE L LR v TR R o A
w AR & T4 kR 5 Buesseler et al. (2017) > % R 107 (2018) %
108 (2019) & 2 % W fE 555 N 107 * 108 & 2 = % 4F £
4 w5 H w AR A B 106 (2017)# Buesseler z_ :##% 4~ § o

2.4.1-2. 45 § ¥ B PAN D A FE LR
#% 38 A ] 100 (2011) £ I 106 (2017) & F 2. F L > Buesseler et
@mﬂﬁw’ﬂﬁéiﬁ”%iﬁﬁf41?&?%&@%‘
AEeg s (Bl 2410 % - fA5 5 %%ﬂ’miik% P
A4 2 155 A ])3 8O%WMAiti AiF 4w > Y 3 15 pEIE
B R LA Y- PR MEBERTIAEY > e ) P ET
B o K= ﬁéﬁﬁj#‘_[]\m»n—l./gll’a"lféﬂ | & 3 & 2 4F 5

=+

™~
BEEER IR P R TR > B X F IR TR
Wt L AL PRI AL R -

Atmospheric fallout = 15 PBg
Micl-March 2011 peak

Bl 2-4-148 § F E s P fdon 3 /% 52 2 /T (12 #2 p Buesseler et al., 2017)
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2.4.1-3. 3 b A L TR KR R R

LK 100 (2011) #4554 ¥ 218 » 4 x T XL R2 45-137 &
BREABAOET o g FEF A 2w 0 44 3 T4 k2 48-
137 AR E S AL PRRRRLGHERF > £F 1-2 Bqm3
e A& % K 100 (2011) # 3% % 4 * 2. B + 2 3 68 milliom
Bqm3 ¥ ha- B2 pNLE%EEE 10,000 Bq m3 3 3 K
101 (2012) # 4~ » X K 102 (2013) I % K 104 (2015) & FF |3
F % 1 3 1,000 Bq m3 (Buesseler et al., 2017) -

ﬁ%iﬁéiiﬁ%ﬁﬁﬁiﬂ*ﬁmﬁxéw‘@ﬁfi
Rz B ETERE Eiﬁ%—ﬁl?’# B ARz RSN A & X T
% w 2. M (Oyashio Current) ™ % $ % » L A 2 2 @
(Kuroshio Current) > % (Buesseler et al., 2017) (%] 2-4-2) - ¢
%%ﬁﬁ%ﬁﬁ’ﬂ PRI G R Ak Bg e 8 2 U 0 @
2_ @@,] M XTI ZPERFFe A EFNDE T

ﬁ;@%ihﬁ%“ﬁﬁ“£@éi“ﬂmﬂ3@moﬁ@%

4

AR > AR AR BENRPAPRRDES > RA AT S
WA @ﬁi%lét#%ijﬂ- (Buesseler et al., 2017) -

GEH-137 AT EELZLEEY R (ZSR) &4
PR (Y RR) 2B AR > FERIPRIEH LS —‘T-“Jé"-iiﬁ-
137 2 & B X R 109 (2020) # FF ¥ "F 245 5 ¥ 2 4
(Buesseler et al., 2017) - B] 2-4-2 * & &7 1) A 1 bt f;é_ 2.
TREREL e RRES NP R REFEE A
TS F ARy He B o

oA RHEPBAARLFEEARIAE A X RHPRA

;4‘7 /‘4 }\?ﬂﬁ;’ﬁfbﬁf’ﬂl aR /-3-—111 (V'J'Q ‘@[ /ﬁ* > *ﬂb/ﬁ— WE s g yESPE &
)RR R AR o AP TR LR SR S

Bk BEXFLAZMFFEELFBEH L LRIEEEY AR
‘ééﬁpi‘/ 4‘}&’3&’—'}5 gé@)’%*%r}/‘”;}'ﬂolj—r_g :L,_Zﬁ—z; |/',
VAT AR 109 E E R A S EAY
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2.4.2. TRIB L EFAY

44+ 3 /100 (2011) 455, EANEREI | L%i BABRZAPMARE 0 X
F107% 108# 3+ % ¥ ¢ S ¥k f 1094£ 2 TRBEE O &ZAR
Hmﬁ”iﬂﬂ$4%%€iw§*-Hﬁim&ﬁﬁﬁﬁﬁﬁﬁiﬂ
2 #TE%E o

Bl2-4-3 % Ken Buessler % % #7283 2 4 ~ T X {8t FiE R E
Bl o LATT R H T P A K100 (2011)41 3108 (2019) # O
Ao 2Z ks kAL a7 X F100 (2011)4&4108 (2019) & 2z_#c
%(ﬁ24@°,m£ﬂﬁz’&%ip £ LR 4% > % K108
(2019)# &3 & & FHRBE T T Pl G o

B ASG o PHE AR R PR A T
B LR (Fl2-4-5% Bl2-4-6) - FH k- L322 A4+
'Fxl"u»’ﬁ * g B g o

CURRENT RESULTS

Help Support Our Ongoing Work [nt=iSiy=

O e EaE R EaE EE '___ 3
G 3

o ¥

%P von w"n,t

UPDATES

Bl 2-4-3 Buesseler & 4 %3k 2. 4 & T X d5 S B Pl e =k R AR R 2 )

(http://www.ourradioactiveocean.org/results.html)

Ocean
Surface
Cesium-137
2011-2018

=8.0 Bq/m3
@ 4.0-79 Bg-m3
e 2.0-3.9Bg/m3
® <20Bqg/m3

B 2-4-4 Buesseler % 4 %% 2 = T ¥ g it 05 |4 =k (] 2-4-3)° 2
4 -137 & B ¢ Bicdp A~ B (http://www. ourradloactlveocean org/results.html)

54


http://www.ourradioactiveocean.org/results.html
http://www.ourradioactiveocean.org/results.html

(ABI) °f\\h {/&ﬁﬁ%g

BRI AREHEEES "
0 1t ek mj
. BEFHREF
(BERFHERESD) a(%“ﬁ\“;%ﬁﬁ
o BB A 2 ILIER ' U\DES/
(RFHEY A 7 ILHERR) BikEY 4 2L
B A gt
B — 0 EnAES
ERE—BS

BHE B

: [
i N - =
13" E 133" E 135" E 137" E 130" E 141“ E 143 E 146° E

B 2-4-5 P A FTRPRE 2 PR RT3 AR 8 R

BB~p T = 31&)&};’—,’7—1 PR EP U RELEY (BERE

WhHABAREE LRETR) TEDEFRLS

el |

: 31 # =X K 108 # =2019 &

95

[y Sy



HTCs(mBaq/L) *3Cs{mBag/L)

0 1 2 3 0 1 2 3
0 L T [+ B T L
I ]
500 500 oon
] L=
1000 1000
- R - F A I
= o FEH18~ 225 F = o FE1a~12 EE
#2000 ——E1 T EHER) {2000 ——RUSHTEE)
® —e—E1I{HETTEKIOR) rh —o— YR4[HHITTEE)
2500 e 2500
—=— K HHTERER)
3000 —e—THSHIT £ EE A Yo
—a—THHFTEEI0F
3500 3500
4000 4000
137Cg{mBa/L)
o 1 2 3
o
500
1000
| EEAER
1500
-y #— FR1E~22
E
Ezmu —— KC1{ S FHITTE B
o3
2500
3000
3500
4000

Bl 2-4-6 P AR 2 17 T RURITIR K 2 1 p’%ﬁ 25T R

Wxgirx BIERRF BRI LARFLY (AFREILET D
WERABEE NRNETSR) FERLEHFL D

1 bfrrEg=T5 31 # =3 F 108 # =2019 &

56



2.4.3. A H R Y pew i o BEIII T BRI A S S

2.4.3-1.2> X 11 % j& 540 B B RY 427 5N

5 —‘F*f Dr. Ken Buesseler # % @4c ¥ #h a4 {7d &% i 3 B~
FEREF2ZFE (P FERANE BEF) R NI REHEK
o Xt d ERIE A2 AT HE A4 c BEER S AL S
B FTHASAHATEEFZGER o FEAITES T E RN
"How Radioactive is our ocean?" #=- 7  (http://www.ourradicactiveocean.org)
(B 2-4-7) > ek #cdp L 371 X K 108 (2019) & 12 7 - #icdy
REEE PR FTE XK 108 (2019) # 3 7 1k o FH P X B if
i e R T R R P2 A MR R

HOW

RADIOACTIVE

IS OUR OCEAN?

The release of radicactive co i <ushima remains an unprecedented event for the pecple of
Japan and the Paci 5 Oceanographic Institution reveal the ongoing

olving impacts on the ocean.

.

HELP FUND A LOCATION

Bl 2-4-7 "How Radioactive is our ocean?" 4 (http //www ourradloachveocean org)

2.4.3-2. % B2 2 R

AR 109 £ FE 5 107 £ 2 108 E2ZHFF 2 EN %
ig}s};%@ﬂio‘}gk’ i&*»"”rp%ﬁ@% o TRlE PR A B
R RPN o R E 3 Lk S8k > pz FAapt A
T TR & RRR %m‘fr At RERE KRR DZEAL
#9111&’:%5%31]%1 B VR RS S

A QLS - LR v;g;l—\}éu L,,,c}iipa%] £ xR
ggﬁ¢19#o$ﬁ§\ ﬁﬁ&%%%ﬁ%ﬂ%g
?p‘ﬁx?r‘ﬁxé?\!‘ié?\?&a\ﬁbe\g\rfg\—é\?’géﬁx?\?aﬁ EN
EXPRGANEE A da R LaREALFAZLPEH
AR FILE R AR TR R L R EE kY L
PR RZEHERET R


http://www.ourradioactiveocean.org/
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2.4.4 HYCOM i3\ i@ #

#¥w B ¥ 2 HYCOM (HYbrid Coordinate Ocean Model,
https://hycom.org/) & fF+47/% FHEH N At FF a2 %
LA .I‘U»a\#frfﬁz";‘%;nxi?’lxvL;Fﬁ/}#k’jrﬁﬁ%ib - HYCOM &_
- Bz EEH > TRy EPFTHESFS TR (data
assimilation) it > % 2 FER S F > AP K5 s F g et
Poor md ot 0 AR Fd EREESEL (Naval
Oceanographic Office) #4 {7 I #& PR3 o L He B st kT 2 v e
ZRERETR G 1/12° 0 5 922 s LE LR EL S 40 K 0 2t 40
RA_®r z-level iR EIRAE 0 Fop - SRR O B RTOE
P EE% o blho Bl 2-4-9 T 5 S HYCOM F 47T L enfist st
2018 (A B 107) # 5 % 1 p % &1 ‘%,45:‘9,4 * ;Mﬁ—ln\ W B 0 3% B
Bor B AN R 2 p b Y RET E FANA R o P At BT e
ﬁ~mgm%% R A R REAE e KA o B Ak
IR ¥ B o 2o LR TR i Bt 2

¥ 2018 (M&] 107) # 5% 1P % &%t ‘rﬂ%&é% &ﬁ/‘?li;ﬁ
o BRERNEZ HAore B o 5 (0B 2-4-10 #77) 0 » B
1%;’@@@};@»‘,;@@@?/)6 }gll;;;;:,r“iatgjﬁ»péxk,ramf
HYCOM #5818 5 % % chif gzt o

AzrEF p T HYCOM 23kiicst ¢ 28T 4 B riigis 8 2 i
;Eﬁ;;]hhg}.gc,qw;\.)\ﬁ—}l}g‘.f_j\;n %"’PBE'}E@]%’R )@.’# L TN
PRI ERFLFRE? DEARABRETHE - FERRZ A B AR
FE~ R RMFFREFPRPITHE AT EFTRAT CBEF 2L
RRBIRER2 2 0% > BIFEFAP2A08 k2 A2 Fits
Mo TR F e R E R RIRS P EERS E 2R REA
2 AR FENERAG AL BBIASE AT EPET 2
OB B o
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THREBPZICAEPETRPBINT B OE ST SRR
C BRI R R o U EE R R PR RIEER ST Ry o
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R LR F R
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https://hycom.org/

HYCOM output on 2018-05-01
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foE AL Z e LRI ER TR s T A DY B
ELRBNZ- TR FAERIE FEB AL FZHRE T D
4] (Qu et al.,, 1997) > F4r#]7 28 B ahg iz %+ (Lukas et al,,
1996) - 2P iR p EEF At AFEIR > HInFE R L LAM
A LR 2L REETAYEL > B

bR E R
A RSS ) TRy T RS SR T R UES: &3
BREE AP PR R AR AR o B Pl

BRI ERAMNEE X XA APl ML RN
B o MAFGFE KT R LA TR T LG 0 A2, e
FHITR S e & R o

Rips £ 22
BRI A 2PN I E R R BRI S B
L X SN R P S ] T Ry T
FRAEE & fé‘:%r’f‘iﬁ“ o Bp BB INAE G P EOE S
FLOo2ZWPRTRN: 150202 > REFZPIMMKRBELF TR
PR o A EpER P | 2T 4 % - % & &% (Chuang et al.,
1993; Chuang and Liang, 1994; Liang et al., 2003; Tang and Yang,
1993; Tang et al., 1999; 2000) -

TE R o d STRPIF AR o P E LB AR R
v g 0 LB R R o bl IR 101 (2012) ~RA K
103 (2014) £ 4 H AR g BA Aot > FHETZPRA
Fiti 85~135 22 ~ Tiph A i mE R LN ATEERRE
12~103 =2 ~ B RE AT AFR O L 5 20~100 2 %~ Bk R
FRICE 70~140cm/s A P HRI TG PEOTSEE 0 e
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(Jan et al., 2015) °
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W% R
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Single large eddy - baroclinic/barotropic responses
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The accident at the Fukushima Daiichi nuclear power plant (FDNPP) released
substantial amounts of radiocesium to the North Pacific Ocean (NPO) in the 21 st
century. In western NPO, especially in the Kuroshio Current east of Taiwan and the
Taiwan Strait (lat 116°-123° E, long 20°-27° N), long half-life 137Cs (30.2 yr) and
short half-life 134Cs (2.06 yr) activities have yet to be studied. This study presents the
data on 134Cs and 137Cs activities from this region measured between 2018 and
2019. The results showed that all 134 Cs activities were below the detection limit (0.5
Bg'm -3 ).

All 137Cs values were under the heathy criteria (10 Bg'kg -1 ,i.e. ~10,000 Bg'm -3
), with an average of 1.2 + 0.3 Bg'm -3 in the near-surface waters. A primary peak in
137Cs activity of 2.1-2.2 Bg'm -3 was noted in the subsurface waters at a depth
range of 200400 m (o 6: 25.3t0 26.1 kg'm -3 ) across the Luzon Strait, extending
the dispersal of FDNPP-derived 137Cs into the NPO. A secondary 137Cs peak of
1.90 Bg'm -3 was observed in the near-surface waters (c & =18.8t021.4 kgm -3
). The results of the principal component analysis suggest that the primary peak is
likely caused by water column stratification. The secondary 137Cs peak is possibly
related to upwelling and seasonal coastal currents on the shelf. We suggest that
upwelling facilitates the vertical transport of 137Cs in the study area located in western
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1. Seawater ¥'Cs and ***Cs samples (288) were collected from the study area

2. Primary **'Cs peaks were detected at a depth of 200-400 m (o, = 25.2 and 26.1
kg-m™®) across the Kuroshio to the Taiwan Strait

3. Secondary *'Cs peaks were identified in the near-surface waters (o = 18.8 to
21.4 kg-m?)

4. Monthly ®*'Cs activity was high in summer and low in winter in the shallow
Taiwan Strait

5. Upwelling can facilitate vertical transport of *'Cs to the shelf break
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Abstract

The accident at the Fukushima Daiichi nuclear power plant (FDNPP) released
substantial amounts of radiocesium to the North Pacific Ocean (NPO) in the 21%
century. In western NPO, especially in the Kuroshio Current east of Taiwan and the
Taiwan Strait (lat 116°-123° E, long 20°-27° N), long half-life **’Cs (30.2 yr) and
short half-life **Cs (2.06 yr) activities have yet to be studied. This study presents the
data on ***Cs and ¥Cs activities from this region measured between 2018 and 2019.
The results showed that all **Cs activities were below the detection limit (0.5
Bg-m™).

All B'Cs values were under the heathy criteria (10 Bq-kg?, i.e. ~10,000 Bg-m™),
with an average of 1.2 + 0.3 Bq-m™ in the near-surface waters. A primary peak in
137Cs activity of 2.1-2.2 Bq-m™ was noted in the subsurface waters at a depth range of
200-400 m (op: 25.3 to 26.1 kg-m™) across the Luzon Strait, extending the dispersal
of FDNPP-derived *’Cs into the NPO. A secondary **'Cs peak of 1.90 Bg-m™ was
observed in the near-surface waters (oo = 18.8 to 21.4 kg-m™). The results of the
principal component analysis suggest that the primary peak is likely caused by water
column stratification. The secondary **’Cs peak is possibly related to upwelling and
seasonal coastal currents on the shelf. We suggest that upwelling facilitates the

vertical transport of **'Cs in the study area located in western NPO.
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1. Introduction
In the 21%" century, substantial amounts of anthropogenic radiocesium with long
half-lives **’Cs of 30.2 yr and short half-lives ***Cs of 2.06 yr, were released to the
North Pacific Ocean (NPQO) after the Fukushima Daiichi nuclear power plant (FDNPP)
accident on March 11, 2011 (Aoyama et al., 2016a, 2016b; Buesseler et al., 2017;
Inomata et al., 2018; Mathieu et al., 2018; Smith et al., 2017, 2015; Vives and Batlle
et al., 2018). Previous studies have estimated that the total amount of **'Cs released
by the FDNPP accident ranged between 15 and 27 PBgq, including *¥'Cs in the
atmosphere and ocean (Aoyama et al. 2016b, 2020; Inomata et al. 2016). Previous
researchers traced FDNPP-derived **'Cs from FDNPP (lat 37.42° N, long 141.03° E)
following the pathway of the North Pacific circulation toward eastern NPO (Buesseler
et al. 2017). Other recent studies have found that **'Cs can disperse through the
subtropical mode water (STMW) and central mode water (CMW) in western NPO
(Smith et al., 2017; Kumamoto et al., 2017). After several years of spreading, the
environmental impact of long-lived radionuclides on western NPO and adjacent
marginal seas has become a serious concern.

The radiocesium signal induced by atmospheric nuclear weapon tests in the
1960s can still be discerned in the subsurface and deep waters up to 600-1000 m in

western NPO (Aoyama et al. 2008, 2011). As the southward-flowing Oyashio water is
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colder than the northward- and eastward-flowing Kuroshio water, the radiocesium
lens in the Oyashio water sinks to a subsurface layer after colliding with the Kuroshio
water and forms the STMW (Hanawa and Talley, 2001; Oka and Suga, 2003).
Similarly, CMW forms to the north of Oyashio water at colder temperatures and
penetrates deeper water layers (250-500 m) (Oka and Suga, 2005). These two water
masses (i.e., STMW and CMS) are distributed within the subsurface of western NPO,
circulate clockwise (Suga et al. 1997), and can lead to the spread of radiocesium input
by atmospheric **’Cs deposition. Aoyama et al. (2008) reported that “*’Cs activity
induced by the 1960s atmospheric nuclear weapon tests along the vertical water
column at 20° N, 165° E in 2002 can be reflected by two peaks: one at a potential
density (oq) of 25.5 kg-m™ (corresponding to the density range of STMW) and the
other at a o of 26.0 kg-m™ (corresponding to the density range of CMW).” Similarly,
when the FDNPP-derived radiocesium plume spread eastward and met the Oyashio
Current after the nuclear plant accident in 2011, these radionuclides were involved in
the formation of STMW and CMW and their subsequent fates (Aoyama et al. 2016a).
Both water masses (i.e., STMW and CMW) extend to the western boundary of
NPO, where the Kuroshio Current passes. The Kuroshio branches intrude on the
northern South China Sea (SCS), southern Taiwan Strait, and the southern East China

Sea (ECS). Inomata et al. (2018) observed the signals of FDNPP-derived **'Cs in the
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subsurface waters of the marginal seas of western NPO, that crossed the ECS to the
Sea of Japan. The ¥*'Cs data before the FDNPP event was collected from nearby
regions: ECS (Zhao et al. 2018) and northern SCS (Zhou et al. 2018). Very few data
points exist for the region between these. Previous studies detected radiocesium
atmospheric fallout in soils of Taiwan induced by the atmospheric nuclear weapon
tests in the 1960s (Huh and Su, 2004) and the 2011 FDNPP accident (Huh et al.,
2012). To the best of our knowledge, seawater **'Cs activity has rarely been
investigated in the Kuroshio east of Taiwan and the Taiwan Strait, particularly after
2011. Available seawater radiocesium data in this region were mostly obtained before
the FDNPP event (Aoyama et al. 2006).

Subtropical marginal seas of western NPO are characterized by seasonal coastal
currents and monsoons. For example, northeasterly monsoons in winter and
southwesterly monsoons in summer are located over the Taiwan Strait (Jan et al. 2002;
Kuo and Ho 2004). The northern half of the Taiwan Strait is characterized by a
southward coastal current derived from ECS in winter, and the southern half of the
Taiwan Strait is characterized by the northward branch of the Kuroshio in summer
(Jan et al. 2010; Chang et al. 2009; Liu et al. 2018; Huang et al. 2020a). Furthermore,
upwelling regions have been documented in the study area, such as the waters off

northeastern Taiwan (Chang et al., 2010; Liu et al., 1992), several regions in the
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Taiwan Strait (Lee et al. 2015; Liu et al. 2019), and regions in northern SCS (Gan et
al. 2009; Shu et al. 2018; Huang et al. 2020b).

This paper reports on the spread of FDNPP-derived ***Cs and *'Cs over the
shelf break of western NPO and the radionuclide fates on the shallow continental
shelf. We sampled the near-surface and subsurface/deep waters to measure ***Cs and
137Cs activities in the Kuroshio region east of Taiwan and the Taiwan Strait between
2018 and 2019. The peak value of **'Cs in the subsurface/deep waters and seasonal
variations in *'Cs activity in the near-surface waters are discussed. The results
reported herein complement the temporal dispersal of FDNPP-derived “*'Cs in

western NPO.

2. Observations and methods

From 2018 to 2019, surface (< 5 m), subsurface (5-200 m), and deep seawater
(200-1000 m) samples were collected at sites in the Kuroshio east of Taiwan and the
Taiwan Strait. Surface seawater samples (40 or 60 L) were collected mostly from
fishing boats using clean 20-L tanks. Subsurface samples were taken using Niskin
bottles on a Conductivity—Temperature—Depth (CTD)/Rosette instrument, which
recorded temperature, salinity (conductivity), and pressure (water depth) onboard

R/Vs Ocean Researcher 1, Il, and Ill. The sampling locations are shown in Fig. 1.
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Each 20 L sample was acidified using hydrochloric acid (HCI, 11 N, 100 mL).
Samples were kept at room temperature (~15-30° C) before being transported to the
Radian Monitor Center, Atomic Energy Council, Kaohsiung, Taiwan. Radiocesium
was pre-concentrated by adsorption onto ammonium molybdophosphate (AMP)
(Feldman and Rains, 1964; Krishnamoorthy et al., 1971) and counted using a
high-purity germanium (HPGe) detector with lead shielding. The detection limits of
134Cs and **'Cs were both 0.5 Bg-m™.

We conducted principal component analysis (PCA) with R software to reduce
and distinguish the major dimensions of four parameters: depth, salinity, temperature,

and oy from the surface layer to a depth of 400 m.

3. Results

3.1. Subsurface and deep water properties and the distribution of ***Cs and **'Cs
We divided our samples into two sets: 1) the subsurface/deep water samples were

taken from depths of 5-1000 m, with temperatures of 4.7-28.2 °C, and salinity over

34.0 and 2) the near-surface water samples were obtained from depths of less than 5

m, with temperatures of 9.7-34.9 °C, and salinity ranging from 21.8 to 34.2 (Figs. 2

and 3a). The temperature-salinity characteristics of the subsurface and deep waters

covered the signals of STMW (og: ~25.6 kg-m™), Kuroshio Tropical Water (KTW,
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temperature = 17.0 °C, salinity = 34.6), and CMW (oo: ~26.1 kg-m™) in the water
column of the Kuroshio-influenced region in western NPO.

At station NTU2 in the Kuroshio region, ***Cs activities were below the detection
limit (0.5 Bq-m™), and *'Cs activities were lower than 2.5 Bq-m™ from the water
surface to a depth of 1000 m. Moreover, two layers of **'Cs activities were observed
in the water column: *'Cs activities were mostly higher than 1 Bq-m™ from 0 to 400
m and less than 1 Bq-m™ from 600 to 1000 m, displaying high **'Cs activities of more
than 2 Bg-m™ at 200-400 m (corresponding to o = 25.2 and 26.1 kg-m™) (Fig. 3d).
3.2. Near-surface water properties and the distribution of ***Cs and *¥'Cs

The distribution of annual sea surface temperature (SST) in 2018 displayed a
general pattern, where an SST of less than 25 °C was typical for southern ECS and the
northern Taiwan Strait, whereas an SST of over 27 °C was common for the Kuroshio
east of Taiwan and the Luzon Strait (Fig. 4a). SST in the northern Taiwan Strait and
southern ECS demonstrated strong seasonal variations, displaying an SST of over 25
°C during summer-like months (i.e., July—September) and less than 25 °C during
winter-like months (i.e., January—March) (Fig. S1). SST in the shelf waters of the
northern Taiwan Strait displayed stronger seasonal variations than those in the pelagic

Kuroshio waters east of Taiwan.
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During the sampling period, ***Cs values were under the detection limit (0.5
Bq-m™), and *¥'Cs activity varied from 0.5 to 2.0 Bq-m™, with an average of 1.2 + 0.3
Bq-m™ in the near-surface waters (Fig. 5b). We also noticed a secondary peak of **Cs,
with the values ranging from 1.95 to 1.96 Bq-m™ (o = 18.8 to 21.4 kg-m™), in the
near-surface waters (Fig. 3d).

We arbitrarily divided the study area into geographic subdivisions and listed the
average **'Cs values for each subdivision in Table 1. The average values of **'Cs
activities in each subdivision were similar, with **'Cs = 1.21 + 0.27 Bq-m™ in the
Taiwan Strait and 1.18 + 0.25 Bg-m™ in the Kuroshio and its adjacent waters (Table
1). 1¥Cs activity in the surface layer also varied with the latitude (Fig. 5); the highest
activity to the north of 25° N was higher than the one to the south of 22° N (dashed
line in Fig. 5a) in the Kuroshio and its adjacent waters (approximately to the east of
121° E in our study area) (Fig. 5a). This northward increase in **'Cs activity was also
observed in the northern Taiwan Strait (approximately to the west of 121° E in our
study area) (Fig. 5b): the lowest **'Cs in the surface layer (to the north of 25° N) was
higher than the one in the southern strait (22-23° N).

Seasonal variations were also noted in monthly *¥'Cs activity in the shelf waters,
including the Taiwan Strait and the waters off northern Taiwan (Fig. 6a), where
monthly *’Cs increased from cool winter to warm summer and started to decrease in
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fall. A statistically significant relationship was observed between monthly **'Cs
variations and temperature (Fig. 6b).
3.3. Results of principal component analysis

The first three dimensions of the PCA results explain 91% of all variations,
including sample temperature, salinity, oo, and **'Cs activity above a depth of 400 m.
Dimension 1 explains 54% of the variations (Figs. 7a—b) and is dominated by oy,
temperature, and salinity (Table 2). As oy is a function of the latter two parameters,
we suggest that density-induced water stratification could represent Dimension 1 and
explain the primary peak of *¥'Cs in the deep waters (Fig. 7c), consistent with the two
layers of '¥'Cs stratification mentioned in Section 3.1. We notice that both
temperature and salinity are positively correlated with Dimension 2 (Fig. 7a, Table 2),
suggesting that the peak of Dimension 2 might be related to high salinity and
temperature. This peak is composed of the high o, (> 22.5 kg-m™) and low o (< 22.5
kg-m™) components of Dimension 2 coordinates and corresponds to the secondary
peak of **'Cs in the near-surface waters (Fig. 7d). Finally, Dimension 3 is solely
dominated by *’Cs (Table 2), suggesting that it was controlled by variations in the

137Cs concentrations.

4. Discussion

11
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4.1. Temporal dispersal of FDNPP-derived *'Cs in western NPO

The spread of FDNPP-derived **'Cs has been suggested to follow North Pacific
circulation over NPO in a clockwise direction (Tsubono et al. 2016), and a similar
clockwise spread of **'Cs has been observed in western NPO. Researchers have
monitored *'Cs activity over western NPO for several years, and the temporal
sequence of **’Cs peaks from each monitored site reveals the dispersal sequence of
FDNPP-released **'Cs among these sites. A *¥'Cs peak was observed 5 yr after the
accident, in 2016, on the eastern side of NPO (Smith et al. 2017). Similarly, Inomata
et al. (2018) estimated that “5.0% in the total amount of FDNPP-derived **'Cs of the
STMW entered the Sea of Japan before 2016 through clockwise spreading of **’Cs
in the western NPO, ECS, and the Sea of Japan. The *’Cs peak in STMW in the
southern part of the Kuroshio in NPO off Japan was observed between 2013 and 2014,
and peak values in ECS were noted between 2014 and 2016. In addition, **'Cs activity
in the Bohai Sea was only 1.01 Bg-m™ in 2016 (Hao et al. 2018), suggesting a
background reference value.

B¥7Cs activities in the subsurface waters of the study area displayed
characteristics (¢ = 25.2 and 26.1 kg-m™) similar to those of STMW and CMW (¢ =
25.3 to 26.3 kg-m™) in NPO (Aoyama et al. 2016a) (Fig. 3). The northward increase
in **Cs in the near-surface waters to the east of 121° E (Fig. 5) also implies that the
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recirculation of the Kuroshio or the southward spreading of STMW first affects the
northern waters. Subsequently, FDNPP-derived **'Cs spreads farther south and west
in the subsurface and deep waters (Figs. 3 and 5), thus explaining the observed
decrease in *¥'Cs in the north-south direction in the near-surface waters. The results of
this study show the expansion of the FDNPP-derived **'Cs dispersal to western NPO
and its marginal seas, implying the extension of these two water masses to the
Kuroshio region and the Luzon Strait.

Two physical processes likely support westward water mass transport. Kamidaira
et al. (2018) reported that approximately 43% of FDNPP-derived **'Cs could be
delivered below the mixed layer through eddy processes. Jan et al. (2018) suggested
that internal leaving could be another cross-Kuroshio transport mechanism. A third
water mass elevation process in western NPO is discussed in Section 4.2.
4.2.%'Cs in the near-surface shelf waters

The clockwise *¥'Cs spreading over western NPO and the intrusion of the high o
Kuroshio and subsurface waters (e.g., KTW, STMW, and CMW) onto the continental
shelf likely reduced oy by increasing water temperature during upwelling or reducing
salinity when mixing with freshwater. This subsurface or deep-water layer in western
NPO (oo = 26.7 kg-m™) can further rise toward western NPO and reach the shelf
break surrounding Taiwan (Chen et al. 1995; Chen 1996; Jan et al. 2011,
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Gopalakrishnan et al. 2013; Hsin et al. 2013; Nakamura et al. 2013; Yan et al. 2016).
Such a water motion is favorable for the vertical transport of **’Cs from a depth of
200 m to shallower depths. Moreover, upwelling near the coast of Taiwan and in the
Taiwan Strait is favorable for transporting waters with a primary **'Cs peak from the
subsurface to the near-surface layer. For example, upwelling off northeastern Taiwan
(Fig. 1) (Wu et al. 2008; Shen et al. 2011; Tsai et al. 2013; Yin and Huang 2019) has
been estimated to occur with a vertical velocity of 15 m day™ on the shelf and over 40
m day™ at the shelf edge (Chang et al., 2010; Liu et al., 1992).

The upwelling process can lead to reduced oy values by increasing the
temperature in the high-salinity subsurface waters. For instance, the o 0of water with
salinity = 34.3, temperature = 18.3 °C, and o, = 25.0 kg-m™at a depth of 200 m, can
decrease to less than 22 kg-m™ if the water temperature increases to 28 °C at 1 m
during the upwelling process (Fig. 2a). As the peak of Dimension 2 coordinates
implies high salinity and high temperature and corresponds to the secondary **’Cs
peak, we suggest that the secondary *’Cs peak reflects the maximum of both
temperature and salinity. We further propose that the upwelling process is consistent
with the high oo arm of the Dimension 2 peak (Fig. 7d), while the low oy arm of the
Dimension 2 peak is likely related to the mixing of freshwater and seasonal coastal
currents in the waters off northwestern Taiwan (Chang et al., 2009; Jan et al. 2002,
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2010). For example, it was observed that southward cold waters with low **'Cs values
intruded on the northern half of the Taiwan Strait in winter and the inverse movement
of warm waters with high *¥'Cs in the Taiwan Strait in summer. Therefore, the waters
in the shallow shelf (the Taiwan Strait and off northern Taiwan) (Figs. 4 and S1) had

seasonal *'Cs variations, resulting in low *'Cs in winter and high *¥'Cs in summer

(Fig. 6).

4.3. Estimation of *’Cs spreading time

We estimated the spreading time of FDNPP-derived *'Cs and ***Cs using the
time needed to form STMW and CMW in the study area. The spreading time should
be longer than the decay time of ***Cs in ambient water in western NPO to be
undetectable in our study area (lower estimate) and shorter than the time passed from
March 11, 2011, to the date when we observed the peak of **'Cs at the sampling sites
(upper estimate). For example, when we used a **Cs value of 6.12 Bq-m™ as
registered on June 2012 at a depth of 151 m (lat 29° N, long 165° E) (Aoyama et al.
2016a) and only considered its decay until an undetectable limit of less than 0.25
Bg-m™, we noticed that the decay period was longer than 6 yr. In 2018, Zhou et al.
(2018) suggested that FDNPP-derived **’Cs in 2011 did not arrive in northern SCS
until 2014, implying a minimum transportation time of at least 3 yr. In addition, we
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observed FDNPP-derived *'Cs 7 yr later, indicating an even longer spreading time
(2011-2017). Based on the above assumption, we suggest that FDNPP-derived **'Cs
is likely transported to the Kuroshio east of Taiwan and the adjacent region in 3—7 yr.
This time period could be underestimated because the signal from FDNPP-derived
¥7Cs in the study region can be masked by the spatial uncertainties induced by
previous *¥'Cs intrusions. Although our time estimate is based on limited data and
only presents rough calculations, it provides a basic time frame for the dispersal of
FDNPP-derived *'Cs in the study area. We believe that a 3-dimension model that
considers mixing, decay, and biogeochemical processes may explain the spread

mechanisms better in the future.

5. Summary

This study analyzed ***Cs and ¥'Cs activities in the Taiwan Strait and the
Kuroshio east of Taiwan. The study results showed that the **Cs activity was
undetectable (< 0.5 Bq-m™). 2*'Cs activity coincided with the **'Cs values previously
measured in western NPO (Wu et al., 2013; Inomata et al., 2018; Zhao et al., 2018)
and were within the water limit values in Taiwan (10 Bg-kg™, i.e.~10,000 Bq-m™) for
2018-2019. There were two peaks of *¥'Cs activity along the o, gradient: the primary
peak of *'Cs along the vertical water column of KTW was at a o, ranging from 25.3
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to 26.1 kg-m=, consistent with values reported elsewhere on STMW and CMW. The
secondary peak was detected at a o, ranging from 18.8 to 21.4 kg-m™.

We suggest that Dimension 1 of the PCA results and water stratification explains
the distribution of the primary *¥'Cs peak along the water column at depths of 0-400
m. The peak of Dimension 2 is consistent with the secondary *'Cs peak, displaying a
high og arm and is likely related to upwelling, while the low oy arm plausibly
corresponds to the mixing of coastal currents and freshwater. These study results
suggest that FDNPP-derived *'Cs can spread across the Kuroshio east of Taiwan.
Upwelling regions on the shelf break probably contribute to the vertical transportation
of 2*'Cs from the deeper water to the surface layers. The fate of **'Cs in the Taiwan
Strait may be further affected by the mixing of seasonal coastal currents and
freshwater sources, displaying low **’Cs activity in winter and high activity in
summer in near-surface waters. Finally, upwelling on the shelf break provides a
vertical transportation mechanism in addition to the lateral counterclockwise *'Cs
circulation on the pelagic western NPO, and should be accounted for in similar

disaster events in the future.

Acknowledgments

17



309 The authors would like to thank government employees and contractors who helped

310 sample seawater in the study area. The authors are also grateful to the chief scientists,

311 captains, and technicians on R/Vs Ocean Research I, 11, and 11 for their assistance.

312  This study was funded by the Radiation Monitoring Center, Atomic Energy Council

313  (Grant No. #107-0103 and 108-0103).

18



314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

References

Aoyama M, Hamajima Y, Hult M, et al (2016a) ***Cs and **'Cs in the North Pacific
Ocean derived from the March 2011 TEPCO Fukushima Daiichi Nuclear Power
Plant accident, Japan. Part one: surface pathway and vertical distributions. J
Oceanogr 72:53-65. https://doi.org/10.1007/s10872-015-0335-z

Aoyama M, Hamajima Y, Hult M, et al (2016b) ***Cs and *’Cs in the North Pacific
Ocean derived from the March 2011 TEPCO Fukushima Daiichi Nuclear Power
Plant accident, Japan. Part two: estimation of ***Cs and **’Cs inventories in the
North Pacific Ocean. J Oceanogr 72:53-65.
https://doi.org/10.1007/s10872-015-0335-z

Aoyama M, Hirose K, Igarashi Y (2006) Re-construction and updating our
understanding on the global weapons tests *3'Cs fallout. J Environ Monit 8:431—
438. https://doi.org/10.1039/b512601k

Aoyama M, Tsumune D, Inomata Y, Tateda Y (2020) Mass balance and latest fluxes
of radiocesium derived from the fukushima accident in the western North Pacific
Ocean and coastal regions of Japan. J Environ Radioact 217:106206.
https://doi.org/10.1016/j.jenvrad.2020.106206

Buesseler K, Dai M, Aoyama M, et al (2017) Fukushima Daiichi—Derived
Radionuclides in the Ocean: Transport, Fate, and Impacts. Ann Rev Mar Sci
9:173-203. https://doi.org/10.1146/annurev-marine-010816-060733

Chang Y, Lee K, Lee M, Lan K (2009) Satellite observation on the exceptional
intrusion of cold water in the Taiwan Strait. Terr Atmos Ocean Sci 20:661-669.
https://doi.org/10.3319/TA0.2008.08.07.01(Oc)1.

Chang YL, Oey LY, Wu CR, Lu HF (2010) Why are there upwellings on the northern

shelf of Taiwan under northeasterly winds? J Phys Oceanogr 40:1405-1417.

19



339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

https://doi.org/10.1175/2010JP04348.1

Chen C.T.A. (1996) The Kuroshio intermediate water is the major source of nutrients
on the East China Sea continental shelf. Oceanol Acta 19:523-527

Chen CTA, Ruo R, Paid SC, et al (1995) Exchange of water masses between the East
China Sea and the Kuroshio off northeastern Taiwan. Cont Shelf Res 15:19-39.
https://doi.org/10.1016/0278-4343(93)E0001-O

Feldman C, Rains TC (1964) The Collection and Flame Photometric Determination of
Cesium. Anal Chem 36:405-409. https://doi.org/10.1021/ac60208a051

Gan J, Cheung A, Guo X, Li L (2009) Intensified upwelling over a widened shelf in
the northeastern South China Sea. J Geophys Res Ocean 114:1-15.
https://doi.org/10.1029/2007JC004660

Gopalakrishnan G, Cornuelle BD, Gawarkiewicz G, McClean JL (2013) Structure and
evolution of the cold dome off northeastern Taiwan: A numerical study.
Oceanography 26:66—79. https://doi.org/10.5670/oceanog.2013.06

Hanawa K, D.Talley L (2001) Chapter 5.4 Mode waters. Int Geophys 77:373-386.
https://doi.org/10.1016/S0074-6142(01)80129-7

Hao Y, Xu Y, Pan S, et al (2018) Sources of plutonium isotopes and **'Cs in coastal
seawaters of Liaodong Bay and Bohai Strait, China and its environmental
implications. Mar Pollut Bull 130:240-248.
https://doi.org/10.1016/j.marpolbul.2018.03.037

Hsin YC, Qiu B, Chiang TL, Wu CR (2013) Seasonal to interannual variations in the
intensity and central position of the surface Kuroshio east of Taiwan. J Geophys
Res Ocean 118:4305-4316. https://doi.org/10.1002/jgrc.20323

Huang TH, Chen CTA, Bai Y, He X (2020a) Elevated primary productivity triggered
by mixing in the quasi-cul-de-sac Taiwan Strait during the NE monsoon. Sci Rep

10:1-9. https://doi.org/10.1038/s41598-020-64580-6
20



365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

Huang W-J, Kao K-J, Lin Y-S, et al (2020b) Daily to weekly impacts of mixing and
biological activity on carbonate dynamics in a large river-dominated shelf.
Estuar Coast Shelf Sci 245:106914. https://doi.org/10.1016/j.ecss.2020.106914

Huh CA, Hsu SC, Lin CY (2012) Fukushima-derived fission nuclides monitored
around Taiwan: Free tropospheric versus boundary layer transport. Earth Planet
Sci Lett 319-320:9-14. https://doi.org/10.1016/j.epsl.2011.12.004

Huh CA, Su CC (2004) Distribution of fallout radionuclides (‘Be, **'Cs, !°Pb and
239240y in soils of Taiwan. J Environ Radioact 77:87—100.
https://doi.org/10.1016/j.jenvrad.2004.03.002

Inomata Y, Aoyama M, Hamajima Y, Yamada M (2018) Transport of FNPP1-derived
radiocaesium from subtropical mode water in the western North Pacific Ocean to
the Sea of Japan. Ocean Sci 3:813-826

Inomata Y, Aoyama M, Tsubono T, et al (2016) Spatial and temporal distributions of
134Cs and *'Cs derived from the TEPCO Fukushima Daiichi Nuclear Power
Plant accident in the North Pacific Ocean by using optimal interpolation analysis.
Environ Sci Process Impacts 18:126-136. https://doi.org/10.1039/C5EMO00324E

Jan S, Chen CC, Tsai YL, et al (2011) Mean structure and variability of the cold dome
northeast of Taiwan. Oceanography 24:100-109.
https://doi.org/10.5670/0ceanog.2011.98

Jan S, Tseng Y-H, Dietrich DE (2010) Sources of water in the Taiwan Strait. 66:211—
221

Jan S, Wang J, Chern CS, Chao SY (2002) Seasonal variation of the circulation in the
Taiwan Strait. J Mar Syst 35:249-268.
https://doi.org/10.1016/S0924-7963(02)00130-6

Liu KK, Gong GC, Shyu CZ, et al (1992) Response of Kuroshio upwelling to the

onset of the northeast monsoon in the sea north of Taiwan: observations and a
21



391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

numerical simulation. J Geophys Res 97:

Krishnamoorthy TM, Doshi GR, Sastry VN (1971) Exchange capacity of ammonium
phosphomolybdate for caesium by batch technique. Curr Sci 40:542-544

Kumamoto Y, Aoyama M, Hamajima Y, et al (2017) Radiocesium in the western
subarctic area of the North Pacific Ocean, Bering Sea, and Arctic Ocean in 2013
and 2014. Appl Radiat Isot 126:88-92.
https://doi.org/10.1016/j.apradiso.2017.02.036

Kuo NJ, Ho CR (2004) ENSO effect on the sea surface wind and sea surface
temperature in the Taiwan Strait. Geophys Res Lett 31:10-13.
https://doi.org/10.1029/2004GL020303

Lee MA, Kuo YC, Chan JW, et al (2015) Long-term (1982-2012) summertime sea
surface temperature variability in the Taiwan Strait. Terr Atmos Ocean Sci
29:183-192. https://doi.org/10.3319/TA0.2014.12.02.03(EOSI)

Liu JT, Hsu RT, Yang RJ, et al (2018) A comprehensive sediment dynamics study of
a major mud belt system on the inner shelf along an energetic coast. Sci Rep 8:1—
14. https://doi.org/10.1038/s41598-018-22696-w

Liu JT, Huang B, Chang Y, et al (2019) Three-dimensional coupling between
size-fractionated chlorophyll-a, POC and physical processes in the Taiwan Strait
in summer. Prog Oceanogr 176:102129.
https://doi.org/10.1016/j.pocean.2019.102129

Mathieu A, Kajino M, Korsakissok I, et al (2018) Fukushima Daiichi—derived
radionuclides in the atmosphere, transport and deposition in Japan: A review.
Appl Geochemistry 91:122-139.
https://doi.org/10.1016/j.apgeochem.2018.01.002

Nakamura H, Nishina A, Liu Z, et al (2013) Intermediate and deep water formation in

the Okinawa trough. J Geophys Res Ocean 118:6881-6893.
22



417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

https://doi.org/10.1002/2013JC009326

Oka E, Suga T (2003) Formation region of North Pacific subtropical mode water in
the late winter of 2003. Geophys Res Lett 30:10-13.
https://doi.org/10.1029/2003GL018581

Shen M-L, Tseng Y-H, Jan S (2011) The formation and dynamics of the cold-dome
off northeastern Taiwan. J Mar Syst 86:10-27.
https://doi.org/https://doi.org/10.1016/j.jmarsys.2011.01.002

Shu Y, Wang D, Feng M, et al (2018) The Contribution of Local Wind and Ocean
Circulation to the Interannual Variability in Coastal Upwelling Intensity in the
Northern South China Sea. J Geophys Res Ocean 123:6766-6778.
https://doi.org/10.1029/2018JC014223

Smith JN, Brown RM, Williams WJJ, et al (2015) Arrival of the Fukushima
radioactivity plume in North American continental waters. Proc Natl Acad Sci
112:1310-1315. https://doi.org/10.1073/pnas.1412814112

Smith JN, Rossi V, Buesseler KO, et al (2017) Recent Transport History of
Fukushima Radioactivity in the Northeast Pacific Ocean. Environ Sci Technol
51:10494-10502. https://doi.org/10.1021/acs.est.7b02712

Suga T, Takei Y, Hanawa K (1997) Thermostad distribution in the North Pacific
subtropical gyre: The central mode water and the subtropical mode water. J Phys
Oceanogr 27:140-152.
https://doi.org/10.1175/1520-0485(1997)027<0140: TDITNP>2.0.CO;2

Tsai Y, Chern C-S, Jan S, Wang J (2013) Numerical Study of Cold Dome Variability
induced by Typhoon Morakot (2009) off Northeastern Taiwan. J Mar Res
71:109-131

Tsubono T, Misumi K, Tsumune D, et al (2016) Evaluation of radioactive cesium

impact from atmospheric deposition and direct release fluxes into the North
23



443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

Pacific from the Fukushima Daiichi nuclear power plant. Deep Sea Res Part |
Oceanogr Res Pap 115:10-21.
https://doi.org/https://doi.org/10.1016/j.dsr.2016.02.019

Vives i Batlle J, Aoyama M, Bradshaw C, et al (2018) Marine radioecology after the
Fukushima Daiichi nuclear accident: Are we better positioned to understand the
impact of radionuclides in marine ecosystems? Sci Total Environ 618:80-92.
https://doi.org/10.1016/j.scitotenv.2017.11.005

Wu CR, Lu HF, Chao SY (2008) A numerical study on the formation of upwelling off
northeast Taiwan. J Geophys Res Ocean 113:1-12.
https://doi.org/10.1029/2007JC004697

Yan X, Zhu X, Pang C, Zhang L (2016) Effects of mesoscale eddies on the volume
transport and branch pattern of the Kuroshio east of Taiwan. J Geophys Res
Ocean 121:7683-7700. https://doi.org/10.1002/2016JC012038

Yin W, Huang D (2019) Short-Term Variations in the Surface Upwelling off
Northeastern Taiwan Observed via Satellite Data. J Geophys Res Ocean
124:939-954. https://doi.org/10.1029/2018JC014537

Zhao L, Liu D, Wang J, et al (2018) Spatial and vertical distribution of radiocesium in
seawater of the East China Sea. Mar Pollut Bull 128:361-368.
https://doi.org/10.1016/j.marpolbul.2018.01.047

Zhou P, Li D, Zhao L, et al (2018) Radioactive status of seawater and its assessment
in the northeast South China Sea and the Luzon Strait and its adjacent areas from
2011 to 2014. Mar Pollut Bull 131:163-173.

https://doi.org/10.1016/j.marpolbul.2018.04.009

24



468
469

470
471

Table 1. Average **'Cs values for the Taiwan Strait and the Kuroshio Current
(KC) east of Taiwan (2018-2019) in Bq-m™.

1¥7Cs on
Sub-division December 31, 2019 BCs
Mean STD* Mean STD*
Taiwan Strait 1.18 0.27 1.21 0.27
KC and adjacent water 1.15 0.24 1.18 0.25

* STD represents the standard deviation of the corresponding mean values.
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472  Table 2. Principal components

Dim.1 Dim.2 Dim.3

Temperature -0.659 0.696 0.284
Salinity 0.728 0.682 -0.061
oo 0.974 0.055 -0.213
B¥Cs activity 0530 -0.174  0.830
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Figure captions

Figure 1 Sample region. The Taiwan Strait and the Kuroshio east of Taiwan are
critical regions in the western North Pacific Ocean (NPO). (a) Surface (solid markers)
and subsurface and deep-water (open markers) samples were collected in the study
area from 2018 to 2019. (b) The two dashed lines indicate the northern and southern
boundaries of the Taiwan Strait as used in this study. Red dashed circles are potential
upwelling sites positioned using the temperature and chlorophyll-a data by Liu et al.

(2019).

Figure 2 Temperature and salinity diagram. (a) Surface waters show large variations
in temperature and salinity. (b) Deep waters demonstrated salinities higher than 33.5
and represent the o range of the Subtropical Mode Water (STMW) and Central Mode
Water (CMW) (25.1-26.2 kg-m™®). Labels “1” and “2” in (a) represent the o, range of

primary and secondary **'Cs peaks, respectively.

Figure 3 Vertical distributions of salinity, oo, and *¥'Cs concentration. In the
subsurface and deep waters, where (a) salinities varied from 33.7 to 34.9 along the
vertical profile, (b) **'Cs activity displayed the primary peak at a depth range of 200—
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400 m, and where o (c) varied from 25.2 to 26.1 kg-m™ and (d) was consistent with
the layer with peak FDNPP-derived **'Cs values in STMW and CMW in NPO. (d)
The secondary peak of *’Cs activity displayed o ranging from 19 to 22 kg-m™ in the

near-surface waters. All panels share the same legend.

Figure 4 Distribution of sea surface temperature (SST) and ¥'Cs. (a) High SST
(MODIS 2018) was detected in the Kuroshio east of Taiwan and its intrusion into the
southeastern Taiwan Strait. Low SST was identified along the coastline from the East
China Sea (ECS) to the western side of the Taiwan Strait. (b) The **’Cs values from
the sea surface waters were scattered with a few values close to 2 Bg-m™ in the waters

off northern Taiwan.

Figure 5 Relationship between latitude and **'Cs activity. We arbitrarily subdivided
the study area into two regions: (a) to the east of 121° E and (b) west of 121° E based
on the activity of **’Cs in the near-surface waters and characteristics of oceanic
currents and coastlines (refer to Figs. 1b and 4a). To the east of 121° E, (a) the highest
137Cs activity to the north of 25° N were higher than the highest one to the south of
22° N in the near-surface waters (open squares). (b) The low value of **'Cs to the
northern Taiwan Strait (to the north of 25° N) was higher than the one in the southern
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strait (22-23° N). A few high **’Cs values were denoted in the subsurface and deep
waters, and oy was consistent with the FDNPP-derived **'Cs values obtained from

STMW and CMW.

Figure 6 Monthly variations in sea-surface **’Cs in the Taiwan Strait and southern
ECS. (a)'*"Cs activity and corresponding seawater temperature were measured at the
study sites on both sides of the Taiwan Strait and the waters off northern Taiwan (refer
to Fig. 1b). Both parameters display seasonal variations: low in winter and high in
summer. (b) The monthly *Cs activity was statistically correlated to its

corresponding seawater temperature.

Figure 7 Results of principal component analysis (PCA) and sample coordinates. (a—
b) oy dominates variations in Dimension 1; temperature and salinity dominate
variations in Dimension 2; and **'Cs dominates variations in Dimension 3. (c) The
coordinates of individual results in Dimension 1 are consistent with the primary peak
of *¥'Cs defined along the stratified water column. (d) The peak coordinate of

Dimension 2 is consistent with the secondary *'Cs peak along the o, gradient.
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533  Figure 1. Sampling area.
534  The Taiwan Strait and the Kuroshio east of Taiwan are critical regions in the western

535 North Pacific Ocean (NPO). (a) Surface (solid markers), and subsurface and
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540

deep-water (open markers) samples were collected in the study area from 2018 to

2019. (b) The two dashed lines indicate the northern and southern boundaries of the

Taiwan Strait as used in this study. Red dash circles are potential upwelling regions

modified from temperature and chlorophyll-a evidence reported by Liu et al. (2019).
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Figure 2. Temperature and salinity diagram.

(a) Surface waters show large variations in temperature and salinity. (b) Deep waters
demonstrated salinities higher than 33.5 and represent the oy range of the Subtropical
Mode Water (STMW) and Central Mode Water (CMW) (25.1-26.2 kg-m™). Labels
“1” and “2” in (a) represent the o, range of primary and secondary **’Cs peaks,

respectively.
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Figure 3. Vertical profiles of salinity, ce, and **'Cs.

In the subsurface and deep waters, where (a) salinities varied from 33.7 to 34.9 long
the vertical profile, (b) **'Cs activity displayed the primary peak at a depth range of
200-400 m, and where oy (c) varied from 25.2 to 26.1 kg-m™ and (d) was consistent

with the layer with peak FDNPP-derived *’Cs values in STMW and CMW in NPO.
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558  (d) The secondary peak of **’Cs activity displayed o ranging from 19 to 22 kg-m™ in
559 the near-surface waters. All panels share the same legend.
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Figure 4. Sea surface distribution of seawater temperature and **'Cs.

(@) High SST (MODIS 2018) was detected in the Kuroshio east of Taiwan and its
intrusion into the southeastern Taiwan Strait. Low SST was identified along the
coastline from the East China Sea (ECS) to the western side of the Taiwan Strait. (b)
The »3’Cs values from the sea surface waters were scattered with a few values close to

2 Bg-m™ in the waters off northern Taiwan.
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572  Figure 5. Latitude to **'Cs relationships.

573  We arbitrarily subdivided the study area into two regions: (a) to the east of 121° E and
574  (b) west of 121° E based on the activity of **'Cs in the near-surface waters and
575  characteristics of oceanic currents and coastlines (refer to Figs. 1b and 4a). To the east
576  of 121° E, (a) the highest *'Cs activity to the north of 25° N were higher than the
577  highest one to the south of 22° N in the near-surface waters (open squares). (b) The
578  low value of *¥'Cs to the northern Taiwan Strait (to the north of 25° N) was higher
579  than the one in the southern strait (22-23° N). A few high *'Cs values were denoted
580 in the subsurface and deep waters, and s was consistent with the FDNPP-derived
581  '*'Cs values obtained from STMW and CMW.
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Figure 6. Monthly variations of sea surface **'Cs in the Taiwan Strait and
waters off northern Taiwan.

(a—b) op dominates variations in Dimension 1; temperature and salinity dominate
variations in Dimension 2; and **'Cs dominates variations in Dimension 3. (c) The
coordinates of individual results in Dimension 1 are consistent with the primary peak
of **Cs defined along the stratified water column. (d) The peak coordinate of

Dimension 2 is consistent with the secondary *'Cs peak along the o, gradient.
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Figure 7. Results of principle component analysis and sample coordinates.
(a—b) op dominates variations in Dimension 1; temperature and salinity dominate
variations in Dimension 2; and **'Cs dominates variations in Dimension 3. (c) The
coordinates of individual results in Dimension 1 are consistent with the primary peak
of **Cs defined along the stratified water column. (d) The peak coordinate of
Dimension 2 is consistent with the secondary **'Cs peak along the o, gradient.
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Figure S1. Seasonal sea surface temperature (SST) distribution for 2018. (a-l)

Large-scale SST distribution for 12 months (January—December 2018) for the cold

waters off northwestern Taiwan and warm waters off southeastern Taiwan. The

contour line of SST < 24 °C was located in the region off southeastern Taiwan in (a)

cool January, moved northward to the regions off northwestern Taiwan in () warm

May, became spotty in the study area in (h) hot August, and gradually moved

southward to the regions off southeast Taiwan until (1) cool December. Validation and

data source: the Visible Infrared Imaging Radiometer Suite (VIIRS) onboard the

Suomi National Polar-Orbiting Partnership (S-NPP) satellite. The color bar displays

values of SST.
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Primary '37Cs peaks were detected at a depth of
200-400 m (o4 = 25.2 and 26.1 kg-m™) across
the Kuroshio to the Taiwan Strait.

Secondary '37Cs peaks were identified in the
near-surface waters (o, = 18.8 to 21.4 kg-m™).
Monthly 37Cs activity was high in summer and
low in winter in the shallow Taiwan Strait.

Upwelling can facilitate vertical transport of
137Cs to the shelf break.
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