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KSR H B3 20204F LABEAZ 02T L. 203048 LARE KR 128 - HHg—EPM  (20504F & KHIJR)
FUATIE, KRR SR E OHg (FERIL, & HIZ2030FE 2 A0 B ICEi L, KRUERET
132036 4, MEFERIE TIX2038 FLUBICBURMERED > U 4 (2010) OFER%E TRl 72, 20504 D HEH
BIIHg-FPUL T U A LRSS TH DA, He'FHERITBEOPHOBEEIC X W Hg-EPUL T U AT LRt
7. 20504FE OHgfFE EIT KK E L FERIE T, T E4L. 201042061 %, 83 % Th -7,

7 7 7 7

ARIRRE BIERE (0-70m) @I E (70-1000m) 8% %R & (1000-5500m)
B | ARRMKR 6 | IBTFREHIKER 6 | ATFRERIKIR 6 | IBFREHIKER
5
S 5t 5 F 5 5 F
0
=
R
4t 4t 4t 4|
=}
0
o
S 3 F —_— 3 F 3+ 3 F
P ) P S —
o2 2r 20 ==
“ooq L ¥ 1 1t 1
0 L L L L 0 L L L L 0 L L L L 0 L L L L
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
—historical ——ssp245_2010 ——ssp245_abr0 ——ssp245_REF-FIX ——ssp245_Hg-EPS ssp245_Hg-EPM  ——ssp245_Hg-EPU

B1-9 KREEESFIE O T ZMRMBKE & | WFERE (0-70m) | MEFETE (70-1000m) . WEFEEE (1000-

5500m) DIEIFREMR KD RHRFAERED L I 2 L—3 9 URER,  20104ELIFE, #1-210Rk L2 A& HEH

>+ U4 (2010, abr0, REF-FIX, Hg-EPS, Hg-EPM, Hg-EPU) Zf#fH L. 20154ELIEDEMET TV A
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KM22-02
IUNSHU TS

T120°E  130°E  140°E  150°E  160°E
®2-1 AR TEM LB EHHE & 1R M

F2-1 WFFEMUIEIT & 2 8L s

WEgEMLE B AR T L UISTS AUBHRIRE B
(Jk##&) CGRiE) (m) (JST) (LA R L 44 70 &)

KM20-08 2020 K-1 32.886  141.991 8,548  2020/10/27 T3

2020 K-2 32.244  142.165 9,447  2020/10/28 KM2008-2

2020 K-3 31.322  142.222 9,642 2020/10/29 Gl

2020 K4 32.833  144.000 5,874  2020/10/30 KM2008-07

2020 K-5 34.000  143.000 5,145  2020/10/31 KM2008-09

2020 K-6 31.000  144.000 5,812 2020/11/3  KM2008-05
KM22-02 2022 K-1 26.135  129.949 5,393 2022/2/3

2022 K-2 24.485  127.351 7,325 2022/2/6

2022 K-3 26.848  126.440 1,861 2022/2/5

2022 K4 27.267  127.067 1,630 2022/2/8
KH-22-07 2022 H-1 0.000  155.000 2,519 2022/7/7  0P-2

2022 H-2 10.000  155.000 5,515 2022/7/12  OP-5

2022 H-3 20.000  155.000 5,714 2022/7/15  OP-7

2022 H-4 30.000  155.000 5,687 2022/7/19  0P-9

H-5

2022

40. 000 155. 000 5, 567 2022/8/15 0P-14
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K ¢ C)

A09 A0S A0l

Depth (m)

. - ] ] v

e - -

yun7 4 lalkE (ug L)
A = A09 A

Latitude

g
5
g
a
140° 1420 143° 146* 148° 150° L
i
Longitude - - - - - -
- -
+  Latitude .
Oyashio- = ; 2
Kumoshio Oyashio :
transition

K2-2 HIERIRIC BT ABNA L AKEBLIZ I n a7 o ValBEOWRE SR, AR BIEE

— 7. REZEEAE S KIBEACIC X DM AK-FY T 7 > 7~ 2 IMMHg 73 Bl B 0 It & vk % FEA - 5
72, ERVPHFEICES L TART A7 7 N ThLEBR, 77U 7 Mg, B (EEh
Thalassiosira nordenskioeldii, Rhodomonas salina. Pycnococcus provasolii) % F\7-MMHg#s AN
BER B A i L 7e, AR THWIE BB O R KL R A 2 £2-21278 LT, BB i ia
A APRKREL, MR EZ LA, FIHEBAEREEOGBERTELS T2, —HF T2 U 7 M, R
EEMRICHE R THIE Y XA h & < AR ATREZRIRE B 16~30C & @7z, P E ~ K I AR
Do B, EREMBT LN IO OB AR DLUEHICE 5 e R WHe AT IC B % K
FSRWI L bR LI, TNOOANEMEMM T T 07 MR BEIICERL, VAT A UREER
MMHg (CH;Hg-Cysteine) ZBEZIJREE (KRS 1,000pg/L) & 7¢ D L D ICIRMN%Z, HRIRE 22 ST
—ERFREEE Lo (T2 hn=4) . MHg@MATL O, 3, 5. 8, 24Kffl#kiE& . FLA0. 2umD 7 1 /b
Z—Z DTl U, A& ORI 53 0 508 2 B U 7z, B A7 ) 5 30 O M i 53 12k L T MMHg 43
Wrafrorz, £, BRERICET DMHgEREORBICE L T, 777 b rogk®Rz
95% (EICHEM 7 T > 7 b U BMBICHO O L) & RE L TR E S TR L7,

#2-2 RO EZENETNORERERSM QRE AR & 555 RFH)
R VN A X A B R RE R BE AR AL o |
o 15-25 pm 2-15°C 2. 5. 10, 15°C 1. 3. 5. 8h
U7 Rk 5-13 um 15-30°C 15, 20, 25, 30°C | 1. 3. 5. 8. 24h
ok e 2-4 um 22-26°C 18, 22, 26, 30°C |1, 3. 5. 8. 24h
4. BREVEER

(1) #E7K ™ DDMHg & MMHg D %3 Bl 7E B ¥ DR ST

1 C DI SCHRFAAS 21TV DMHgIZ %3 D RN RN 100% Th 5 Z & MR S e 1 — 4 o Rkt
Bond Elut ENV V% HW =% (UL T, BE Trap) ZfERE L7z, F£7=. SEATAFSE ¥ TiX, BE Trapk
JNEL L CDMHg & i35 L 7= . 700°COMEVE THg (0) ICZ# L, N A2 4T <~/ AHERICHEL T
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T HHFERTHIN T2, ZOFEEZRHA L, LrLens, 22 CTHEMT SBE Trap
\CHg () 23D L THWAET 5D & DMHgD I EMICIED#EEL G2 H RN H 5 & Bbhi=2n, £h
BT AN REH#H SN CERE RS- o 7z, £, MOERMEHeD BB L ZETHLER D
LHeh, TNOLDOMEEIToT-, 728, DMHglTmMENIRS . TN RER -0, b D ICEEERK &
L CTHEAE A FVKER (CHHeC) Z2EH L, =F bR U FEF MU U ATHEKRILL T AL LTV
A FIVKER (CH;HgCoHs ; EtMeHg) % BE TrapllififE L7z, ZDH%ET v /LT AHEEICBE L THE
AR LTz, T XX, Hg(0) DIEHET A TER L7 EMR OB X LI1FIEF—FH Lz, —F. BE
Trapt &7 /A LEZE ZEE L, N7 T0.5 L/ninTRGI L7272 HBE Trap® LA 2> & BE% &
DHg (0) DEEAET 2 Z s L TBE Trap~DWaE 27, ZOFER, IRINL 72Hg (0) 1387 ~ /v T A
FEEITIZITI00%HE SN D Z L 2R L (K2-3) . T2b6, WAKFIZEWTHTAEE LTF
TEL, BHENA—VITE o THAD BB & 5 Hg (0) 1EBE TraplliZWAEA LRWZ L Abholz, —
5. ZAVE TDMHgDIHEANC &l S T & 7=TenaxdfiE % ZBE TrapD b W ICR Y fHiF7-& & D
Hg (0) D[RR L85 FRE I ¥ . A L 72Hg (0) DK 15% 03 TenaxlifE EICWAE T H 2 L bbhrolz, %
D7=8, DMHgD 73 M iZTenaxdfifE® Z# i L T\ i E O A EIT—#Hg (0) 35 4L TU B AIREME N
b, EEEZET D,

F2-3 KERIEUE N 2 2 URIN L 7-HE DOBE Trap & Tenax$ififE & O 7 A %1l R L g
BE Trap (n = 6) Tenax Trap (n = 6)

Hg (0) = (%) Ave. = SD 103.9 + 1.2 87.1 = 3.8
(Min. - Max) 102.6 - 105.6 81.5 - 90.9

EEEOUE KRB OSHIETAT HI1I2H7-0 . WHeNEFE =L V¥ L CDMHg: L CEE
NAHZENRWNEERT L0, WMHg ODMHgZ 1T & A Y& F R WANER B K I A F 1K
$R. KER{L A FLKER (CHHgOH) | AT A U RE A FIL/KER (CHHg—Cysteine) ODFEUEVA IR 4 BE 5 &
WML, BFEAR—V LEAAZ&T VT LHEEICHELLE 2 A, MEEICHImE S Rro
Too BHRA—TVHOUEAKSLEULL TMHgZ ST L7 & 2 A, W OEEE DOMMHg b 1F1F 100% A3 #E /K H
WCEBT A EEMR LR (F2-4) , ZRHICMAT, BEKBORELRDL7-0, BRMEOH
b2 K ERHgCL & AMFER BB AKICHIII L, BFR AN —Y U THIEE ICWAE LIcHg 2T~ & 2 A, KR
IR S ehole, ZTNHDZ b, WEKEZZEFE/N—T L TBE Trapllifitk i 5 KERIZDMHg D
HTHDH I ENRBEEN, TNEHg(0) DFEAEN A THER LEZRERICEI D EEAETHDL Z 03D
Moo, AWFIETHENL L 72DMHg /3 HTiE D 22 1 2 3l 9~ 2 72 . K15 T & 2 MeHg & MMHg D Z3 4 iE
FED B3R 6O 7-DMHg I & & bk L 7=, KH-22-07HiHE 0> 2022H-1 #1558 THLHR U 72 Vg /K o O DMHg I B 1%, ¢
RiETH LN EERES - L (K2-3) .

F2-4 BFEN— % O K FIMMHg O [H]IY =R

Added MMHg STD Composition CH;HgCl (n=3) CH3HgOH (n=3) CHsHg—Cyctein (n=3)
Added Amount (pg) 100.0 100.0 115.0

N, Purged MMHg Measurement (pg) 106 = 4.7 106 = 1.0 113 £ 2.4
Recovery (%) 106 £ 4.7 106 = 1.0 98 £ 2.6
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DMHg (pM)

0.00 0.10 0.20 0.30 0.40 0.50
0

s00 |
1000 |

¥ 1500 ;

Watel deptl; (m)

2000 |

2500

ST.2022H-1

3000 L
gE-DMIHg (pM)
—0O—(MeHg) - (MMHg) (pM)

[X|2-3 BE TrapZfff L7-J7iE & Gk DMeHg» HMMHg &2 2 LB < 7k & T S 1L 7-DMHg I BE O Lk

(2) AR FLEFEEIC 31T 2 K F KB DR RERIIR E 53 AR

E%M’i@:-mﬁﬁﬁ%@ﬁﬁLkﬁk$@r@%§@ﬁ@%ﬁ%%bkoE}%K@ﬁ%%@
W E o gy uﬁfémmKMﬂ BUAKREESOME T 7 7 A L ERLT WD, 2B, fill
D2 S KR - %f@@ﬁ7m774w iﬂ%?%okoﬁﬁﬁ@mm%%mﬁﬁv@m
R, 5 %Fﬂ#%m,ﬂd%m#%wm&fifﬁ PIREPmWENBHI S TWD, 300mLAE T
KR R O A IR B IR 3R IR T 5 208, mﬁlmmﬁﬁﬁgﬁ TIRFE D BN S L KRS, 000mLLiZE
7™ & EBTEHE9, 000m|Z Eéifﬁﬁ&ﬁ SEEEIXIZIE—ETH D, F2-BICEENHBIERE THI-Hg
TR R O A7 77 AR KER (Dissolved gaseous Hg ; DGHg) JREDFEHEZ = LT, WEKF OT-HglR &
R E TRV, KR, HEoBE LV EVERE TE <, EORE DS WE K OUKEL 000mfd i £
TREMOMER A A DN, TREIVERBTEARATYINH L0, MRKENELS RDIZONT,
WEEN & < 7R DHIM DS H AL, WK ODCHg BE H iR CTIR< . HERBEL/ v e 7 ¢ VREMK
& TrEVWE A DAL, KIRE00mEAED HRRIR L 72 0 | IRERERLS R DI TORRE N R <
R BDEM TS o T2, T-HeiR I EOEENI o7z, BRI TIEAKED B EWZD . KK~
@iﬁzﬂja:c,tofT—Hg%DDGHgm;;%WNEE;&wf:H@f%éhé R W TT-HglREN R < 72 5K
AL TIT RV, AKEE o t0N22. TEHENWZ ENLRFEKDIMANIC L D2HEBOFREEND D,
JKIEB0m~ 300m D /& Ha 47 I JE D Jig 1o iiﬁ#mmfwék%zgméﬂ Z DJF TT-Hgil MK < 72
LHEEIIAATH D, LU b, BT d e ik & 1o o RIg % i 2 B0 W iR C o
B2, TOMIZKKA~DHHIZ X - TKREN Kb, WERKTT-HglEN KL 72> T2 AN &
%, HLFEE DD IKIESOOMEEE F TIXT-HelZ %t 3 HDGHgDE A MRT0~90% & 720 . #EKFHgDIF & A E
23DGHg & L CHITE SN DA ARDHg(0) & L IZDMHg TH D = EBRIB Sz, H ARDHg(0) & DMHg
DELLNEETH D0 Z 51T 1IMeHg e OMMHg D 377 — # 215 2 B3 8 53 TR T D
FERFEETHDL EINTEHg (D IFMDTh7NWZ L s, £-, R THEH LTV 5DGHg
OENE T OUEIR & bl L CIEFITH N Z L2225, DeHgD BRI B W TED#REEZAE L TVWD A
BERHD, ZOZLaMHERT DD, IMNERBK~DOT 7 EANRELS THHAKEDOHEIZENT
m%mmwﬁm%ﬁﬁb DGHg DHIE THE D BHER 24T o Te), MBR LD LD RFEZRITAOND
T, RKTFICEEOERLERDLDITIHALN TP 27, LPLERNDL, I 62552 ITV., Z Ot
WTEHRHLTWEARFIEICHERH DL ERbhroT,
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Total Hg (pM) Water temperature
0.00 1.00 2.00 0 10 20 30
0 & < 0 1
100 | 100 |
200 | sﬁ 200 |
300 B 300 |
400 I 400
500 i 5 500
0 10 20 30
0 0
= 1000 | 1000
£ 2000 2000
5y
<= 3000 | . 3000
u =
5 | = 4000
S 4000 b=
5000 24 5000
=]
6000 | & 6000
7000 | = 7000
8000 | 8000
2000 | . 2020K-2
10000 10000
34.0 345 35.0
—e—2020K-1 —e—2020K-2 —e—2020K-3 Salinity (PSU)
—WT ——Salinity
X2-4 {FE - DNEFIEE OB SIS T DMK T IAEGFRERAKIRREE (T-He) &/KIE - HORE O
=Rl
Fe2-5  GHEL « /NAEIRVEE 0 DA P T-Heii £ 35 X ONDGHg i £ o - ¥ il
K (m) T-Hg (pM) DGHg (pM) n
10-200m FE - KB 0.65+0. 16 0.45+0.13 16
200-1, 000m g 0.47+0.07 0.30+0.11 11
1, 000-6, 000m g 0.77+0.21 0.27+0.11 21
6, 000-10, 000m R 1.09+0.13 0.33+0.13 13
10-10, 000m VR 0.75+0.26 0.33%0. 14 61

20224F2 AT EHE L 72 KM22-02fTYFIZ B\ C, A FIEDOKRET 21T o 72, [F T KEREHZ W CEER
W 72 W PEBLI 7' 1 77 AGEOTRACES T K L CWAH 7 4 v —— U v P& W EX A8 ik
”&&aﬁy7k74wa~’iéwa6ﬁﬁﬁﬁﬂﬁbkéﬁﬁm@mﬁm%mﬁbkk*5 n
JEXABBEDOFREVEERT 2 ENEL, FHWITELS 2D bbb o7, WEKDIRAITEEIC
o THhIZEL SN TEY ., BENIZIEFE LU TH HKEES, 000mLL FCIEMERENSIICER L2
ZENRTREND, LML, IEXABIETOMO S NEF| AiEE TOMICH R TRELEN
K&, FERBICBW T 700 7 4 VBKEE TRILZBAKCTENEE CTH Y, MEXAEO
FREESHDONT Y XN RED 0T, MEABETIEZZ 4 VE =Ty M) v V& BHAKTHESEL T
W ETF iz, A TOaryZIx—rva Xl — M v PN TORFTINRIEZES 2 ENEEZ -
TWHZENRTRIND, LLRDb, KBREOEHNRKE S RIFEMR AT =X NTIH LT
RN, ABITED B OFE R D KM22-02#1iE K OKH-22-07#E TIZWK 51 A 515 2 8 L7278,

ZOFETIHMEART O T AR DI L DB RDEEST LG H D, T ARDH(0) KT
DMHGIZ DWW TIE, EH 6D FIEIZLDMEN —HIZEP 2720 Koz LWV ofmh el T-
Hel FEIZ DWW Tl & D Al ﬁ&fﬁ%hé1@#iw@mméw:&# VHBEO L ZAEREICK
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DRI HEVFEL TN RNEEZ TS, IR TFENAKREVWEBRTHY, TARER-THZE
R[EDENWTD, RS VETHEEIAICHEART DB S 2OV IR D IXES T H R LR S
b,

[X2-5 & [X2-61Z H > i « BBk K OV AR 155 R IC T B AIRIEIZ L - TR H L7 T-Hgi
FEDSRE A &R Lic, BRERMETEICIS T D T-HeR FE130. 28~1. 89pMO#PH CTH V. £JF T, KiE
DR RDIZONTELS 2o TEY, VA7 NMERX ¥y XD TRIOREROE A TH -
7o ZHULHBRIGSEMRICBIT 2R THLRKRTH D, mOBENE D> T2 OITH T D 2022K-4 4
ST T B KELS00nf L TH Y . Z OHLE OUWFIEIZHFIET D FHRA MR & Wbl 5 UK o 2281
X2boLHREIND, BUKIRICEIT HT-HegiR BIZE L ORE LV H10ERESWEOHRE S H DN
V. RIRREOKETHET D & AU TH LN IT MO S O2ERE TH - 7=, BUKIGEENK T
EIREO®E L MALRKBER B SN TN, EFECHEYE L TIEERESND DT, EHE TIE
Wk SN, Eo, BUKDPDOOBBIC X s TREIRESSEHTHLOEHEIND, TIUTKER
WZOWTHFEETH Y, WERIBEOWAKFKBIZE X HEBII NI NEBEZ LTS S,

T-Hg (pM)

0.00 0.50 1.00 1.50 2.00
4] ey
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—e—2022K-1 —e—2022K-2
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X2-5 B IR - BRERUEIE OB S B DMK P IATFRERKIREE (T-He) OENE AR
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3000
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4000
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Ocean Data View

6000

EQ 10°N 20°N 30°N 40°N

126 AL A T P D 155 2 4 0 BLIAL SIS 35 1 2 T K TPV TE RERRK BRI (T-He) OB -
KTy
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W T UE - BRERTETE M VAR 155 B #R T B 7= T-He i FE I DWW Tk, Lamborg & (2014) O 7234218
L 7= FIEICHE » T ANAMIHIZ X DIBYLE 2 38l L7, K2-TICAIZEIC L > TEHONZT — & Z i@t
LR A2 rm Le, £, K2-8iZidfthoikic s i 23 MAE R bR Lic, P o RBRITERE I
Fed D AR F OHg & U v (P) OMBIREN SO L BGRNTH D, i LR OT-Hei
ERNTOMBEWHEENOL Y F7 44—V FHICESOWTHAE SN 2 HER(L ) VBRIEE (Re-
mineralized P0O/) Diex B L, SBL v b EAC Ty hahbd &, ABMICKEE SN T=HgD
WEEZZITTWHLZERTRBIND, KLY, FEWERO R REAK~D NI 72 Hg DG YLK < |
TRIE K A~DIBYLENRLREWEE R L o7z, L LN S, EEAKDORKETHEMRI S OBk T
<L AERVEFE OB E KA K OVFE KPE D HIRIE KT R T AL Z2Hg DB T/ S W EHER I
Do ARWFFRIZEIT DRMEMIL CTIX, 7 VT KEIZBT 5 ANAN 2Nt OREBEZZITT v, L0 b
FHFIL2R EORB)INC X DWE~DOHgiE N R E BT H b0 &b 223, WJ)INT X - T
EENDHGEZEDIZFE A ERUEKRLIRAT HWOICB TR L, HED~EBITT 5720, S
WECTHEBLAEAVWEVWDRTWD P, £72, EEKICET 2T-HgOWBFRIZBEFETH DL Z 0D
O T VT REIZEBWTABNHg it H A 2 T mop20itiigEtchritaBExH L, TOE
BIIFFHEENLL TRV D EHEIN D,

2.0

' Lower
Upper _ Intermediate
Intermediate "¢

—

J',[-ﬂ%—.r

Dissolved total Hg (pmol/kg)

0.0

0.0 0.5 1.0 1.5 2.0
Re-mineralized PO,* (AOU/170. umol/kg)

A 2022K-1Lower Intermediate
2022K.-2 Upper Intermediate

A 2 Lower intermediate ® 2022K-2Deep
B 2022K-3 Intermediate ® 2022K-3Deep
o 1 Intermediate 2022H-1 Deep
u] 2U ermediate 20

-2 Lower [ntermediate

202

202 erm 2022H-4 Lower Intermediate
> 2022H-4 Deep ] 2022H-5 Upper Intermediate

A 2022H-5 Lower Intermediate 2022H-5 Deep
Sinking organic matter < ¥Rt (Sinking organic matter)

K2-7 L v F7 =)L FEIZHES W BmERI ) B2 48R & LK T-HeD N2 W) 7275 YL 2 D FF
i (ARBFFEIC I T 2 B ) * P O E T Lamborg 5 (2014) V12 & 2 3l

F2-61Z R 1G5 MR I 1T 2 B TERE D IKER D VIR B 2 | K 2-TITMeHg# B (T %3 % DMHg i B oD 1~
BIEIG 2 RE IR L, bk, REORSITMKEEIZESH TS, BERKEE & FEC, 20
HEdE T & KIE100mE TOHLFEE 2B 1T 5 MMHg°DMHg D 2 FE 13K 2 - 7=, RJE K ONEIE I 3B 1) 5 MMHg
IZIEFRRE OB THAMA L Tz, —F . DMHgREITARENPIELS R D ICHONTRENEH L o> T
7zo T OMHMIEHg (0) X UHg (I1), T-HgDRE H [FALTd D, T-Heift T X3 2 KA AE D EIA (TMMHg
DB <4.0£2.0%, DMIgEHg(0) NRBRETH Y, T EN14.4£9.6, 20.8+7.2% Th > 7=,
MMHg & DMHg % & doH 7= #aMeHgZ %t 3~ 5 DMHg D Fl & 13 #i 5% Ji§ T40%F2 T 5 23, g &k OEE T
70~80%TdH V. DMgNLKEHITH DL Z ENbhroT-, ZOEIGIE. dLRIEEE V0K FEEER HE 2.
e rE s 2 L0 b <L AR i B e 1O o bR & R VEVE OB ek . BIORTE PIC
JHMEED HRRFE o T,
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SII-6-3

K2-8 L v K7 44—V REIZHESWIZHEELY B2 EEE L2 AK R T-HgdD A& B 725G E DO FE
fli (o HEiEk) = XH DR ITLanborgt (2014) P11z kB FFAl il

#2-6 AL ATV SRV 1SS HEARIC 513 MK 1K SROD T BT 57 FE (-4 = B 56
Site Depth N MMHg DMHg Hg(0) Hg(II) Total Hg
(pM) (pM) (rM) (pM) (pM)
Subsurface 18 0.009 + 0.008 + 0.048 + 0.322 + 0.387 +
North (10-100 m) 0.008 0.010 0.014 0.065 0.075
Pacific Upper Intermediate 36 0.036 + 0.131 £ 0.169 + 0.317 £ 0.654 +
155°E line (100-1000 m) 0.020 0.091 0.075 0.082 0.161
Lower Intermediate 25 0.040 + 0.161 + 0.193 £ 0.581 + 0.975 +
(1000-3000 m) 0.012 0.055 0.052 0.160 0.172
Deep 23 0.043 £ 0.200 £ 0.265 + 0.759 + 1.267 £
(Below 3000 m) 0.015 0.055 0.049 0.101 0.105
All depths 102 0.034 + 0.132 + 0.175 £ 0.482 + 0.824 +
0.019 0.091 0.089 0.213 0.338

F2-7 ARV 74 SR MR AR 155 FE MR350 i K T BB B KSR O FAE R & CF M + R (R 72)

Site Depth N %MMHg %DMHg %Hg(0) %Hg(1I) %DMHg/MeHg
Subsurface 18 2.4+1.8 1.9+2.1 12.7+3.0 83.1+4.9 38.5+29.3
North (10-100 m)
Pacific Upper 36 5.1+£2.1 18.0+11.2 25.2+8.0 51.7+18.2 69.5 +18.6
155°E line Intermediate
(100-1000 m)
Lower 25 42+1.3 17.0 £ 6.4 199 +4.4 58.9 £8.0 79.1 £5.1
Intermediate
(1000-3000 m)
Deep 23 34+£1.3 15.7 £3.8 21.1+4.5 59.8 £4.1 81.4+7.9
(Below 3000 m)
All depths 102 4.0£2.0 144+9.6 208+7.2 60.8 £16.0 69.1 £22.6
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[12-91ZKM22-02M 5 12 2 V) BRERVETE 0D Hi 2 2022K-1 THLER L 721 K DT BE R K SR FiE & &K L BE D
T-HgiR L2 2 FI G OB AT 2~ LTc, T-HeiiR L & RARIC, Hg (0) JREECHg (TN IRE S REN D
WRBIZDIT TRENMRAIZELS 2oTEBY, VA7 AR L 2% vy XU U0 ZTRIORATLO SN E 53 Hi
ThdEEZLND, —J7, MMHg & DMHg D FE (X R JE200mLA7& TIXIE & A ERE S 20t TR
WRETHY . TEEEROEE TIEORELS Lo TE Y, RERRE LFKEO U YA 7 VL OEE S
FiThHhol, LNLRMREL, KEE00~1, 000miZB KA H 1 |, SRFBHIEE OSRE/DARITITA DA
WREEEIR L H oo, ZOKBIZEITDREMKITHg ) BETHLALNTEY, @EOHE T T
OFBIZEB VW THE SN IZMelgiBETHRIETH D ¥, TN O OWHR TIIRBLOHERBICB VTR
W2 CI Y . 2 OWREIZIIKIE &5 MR E D b AL KRR RIE K (NPIW ; North
Pacific Intermediate Water) 2MALCUW25 Z ERHEE I N D, M OBFIEH]THNPIWTOMMHg K Y
DMHg DR FEMMK N WA SN TEY W, AMRICBIT MR LZNEAET D, RAKBICHT D EFRE
DOEIGETRD L KIE600mA 51, 000miZ 2>1F CTMMHg, DMHg K O%Hg (0) DEI& 23 < . Heg (1) O E| &
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[Abstract]
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Global mercury (Hg) monitoring of air, biota, and human is a key aspect to evaluate
effectiveness of the Minamata Convention. It assesses the reducing amount of anthropogenic Hg
emission to the air and Hg transformation from the inorganic Hg to highly toxic methylated Hg
(MeHg) in the aquatic environment. Human generally exposes to the MeHg through consumption of
seafood. Details of the Hg transformation must be therefore obtained, and a global mathematical
model for Hg biogeochemical cycling to predict future environmental Hg levels must be developed
Distribution of Hg species in the western North Pacific seawater and coexisting plankton,
their reaction rates of Hg transformation, their partitioning between seawater and
phytoplankton, and the future global atmospheric, oceanic and biota Hg levels were investigated
in this study according to the analytical development and model refinement. The determined
distribution of the seawater Hg species indicates that inorganic and MeHg concentrations are
generally increased with increasing depth. The inorganic Hg concentrations were approximately
0.66 = 0.2 pM, whereas the MeHg concentrations were approximately 0.16 £ 0.09 pM. The MeHg
concentrations in plankton were increased with their increasing size and the higher latitude
The stable Hg isotope reverse dilution technique detected a deep—sea demethylation to produce
the gaseous elementary Hg in the study area. These results provided the insights into the Hg
distribution and transformation for the model refinement and the future prediction of the
environmental Hg levels. The simulated model results indicated that impacts of 4 different
climate scenarios on the air and seawater Hg levels were minimum until 2050, and future
reduction of the anthropogenic Hg emissions would decrease those Hg levels to some extent
The global Hg emission to the air is predominated by re—emission and re-mobilization through
the biogeochemical cycles so that the results suggested that timing of the environmental Hg
reduction would be expected later than that of the reducing anthropogenic Hg emission. The
future fish Hg levels would be more insusceptible to the reducing anthropogenic Hg emission
because those levels are affected by biological and ecological impacts besides the
environmental Hg levels. The model results indicated that there is a geographic variation in
the reducing potential for Hg levels in the environments. The greatest effectiveness of the
convention may be observed in those area, and the monitoring plans must be accordingly

established.
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