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1. EL®IC

High Nutrient, Low Chlorophyll (HNLC)
HRIC B 0T, SRAVEYAFEDHIRK T2/ -
TWBa[Retk e & h TLE (Martin et
al., 1988), /KT OZIBIT 2 HIEIT K &2
FEAZ T . TOBITBT A%, okt
DD HHALENNFTEERESBED D G- T
5 GELLWERICDWLWTR MEEHoL] %
BREI0).

X LS CHIRE TR B
MBS T2 v 7 —) & U LS K
WAEERAED CHREEME, VI —I)b—8g
(LKERCEFOCEE F L — MY 5 L8k
hatlaaby, ko Bt pM
LARJV) © HE N ABZE L7 (Obata et
al., 1993; 1997). ZONRE EHTRIZTOWTII,
TTICWL 2 oRIFICFEL NS Th S
(WP, 1996 5 7NV, 2003). Z D4MATERE, MR
LTHBMENTEZ LW ETHHATHD,
BITET bk 2 TIFERBIc R s h T s (f
ZAEvER, 2006). L L7AAS, ZOHiER
MIZY ML=V T EBALZAB U EF L
5T EMHKT, HELMBEHICRZSZE NS Db
FITRODE T, SROIGHETEO TR %
EZDE, EYWAEEIIED B hoREE T EE
kRIS, =5 v 7 &0 IETHITIEZH#E
BTEXB Y RT LDLETH - 7.

/N JT*

2. AV—F 4 v I RMUEVITRILEG A

bU—

fit LTk OgRERIE T B 7DD SikE R
LRl 20 TREANY =T 1 v 7 X b
Vy B RIVY A MY — (Adsorptive
Cathodic Stripping Voltammetry: ACSV)
BT, #ICTHHEZ 2 HIETHS.
e o TSR I 5 ACSV 3,
RO i O T REERMRZE 0 FikTH 5.
F KGRI 2 RS 5 & TREE
RERE S, IKEEME I~ RS 5.
Z Dk, EMERICHTITABICHRINSh 5E
JLEREMET 5.  OEILENR KO8
BA A VIRESEAIT A EEFIHLTERE
75 GELCR MELMolts] 28). 10U
FDIERITHONT, FEEEDOHEKL NV DRE
MRERETH 2 (K1), FEHFIFRFEFA N
fRIZ ACSV Zfifi o 70 RBR I3 o 7228, 7K
T F 5 % @ERIEICHIRE T & 2 Tk RIR#
HARFAOBIFBEREICL > THAEShTED,
R % FF > TW7z (Yokoi and van den Berg,
199D). PRS8BT B Bk KB & RAT T 5 I,
g 2&E Rk LTF 7 UFRTIEEL
MEBAIMOTHS. TIT, WHEHIRLKYE
THAZMIRFLAHIDIEE 2 U Tl
HREOWEEITHAD U, MEEEHLZTH
Teiinte, = U TR EIEREF MY T LR
WABHIETH 50, MDTEHRERHIETHS
(BeHBRS ToM). F 72, K FAhSIhIicE

BRI TR AL AR P SRR A L 4 i il
F20M AR R SRS CPARITAE 4 H280) G
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ExH0NE, AR EICEK OB e
JILHREERTESL EVDHRER -T2, #H,
NPERBKLNXIVDOF & v (~2pM) % HIE
THILEETELD >N, OHESKRH
BOMETENINS I LITE T,

Z D%, KT O EEkDRIE % FRYIE =
ZY 7 TESL SIS B ke HAl
WKEZIRH, LhL, £bZ b LTRIAT
5 HEERoTE Y (1), (LERLE
VST ACSV L EZohiih-7c. £C
T, ACSV ITL Bk rikic 7 —%%&EA
LTHEMLT 2 &0 B E2EH &, 199944
H AR B2 AV R BT JE BB L, 1T
EIEREE Y NT—IVRETH 5. MIEEN
K hDF 5 v gD HEETR S Nz D B
VNT =V R¥TH Y, CM.G. van den Berg
HARDHKEII09IZ ACSV % U 72 4341 i % Bl 78
FTHh -7z, VANT—=IVKRFETIE, ACSV &
TJu—%xMAEbEAELHERELTED
(Colombo et al., 1997), H#jbd 5 Z & &Hf
fe7 LUV T 7z, van den Berg #H(F? & i
1974127 5 v 2D 7 VA FThibhi
MARC’ MOR (Marine Analytical Chemistry

| H
o| Li
3lNa

for Monitoring and Oceanographic Re-
search) & 1v9 Workshop Tik%x L7z 2 &
b ot WFkDH - TcF0h, REZITANE
A& R T iiure, MR RIC b
fr& A Eh, 200042 Hp oiEsd 52 &

1271 -7z,

3. ACSV L& BEKPDMES DS

Z L ONHEERETRENRZLTE D, &
HENEZATApM BETH S L0k b
& -7z (Martin, 1991). % OFIFE L 72b 3
J = V—BBALRFRRILFEFOE & F L — M
MRIRHIEIC & - Td, £ETI0pM LT DiRE
1278 B HRE Sh T B (Obata et al.,
1997). Z i, HPERERR & T 50k
Thhix, P73 Lb50pMEEZ THETE
iEERT 5 EMEE L, T, ik
{L¥ D53 8T ACSV i HEh T 72D (3,
KT OMESBITTHRD ARY T — 3 VITH|
HT&amb6Th-7o. HEEFLHELT, W
B, Bk, TNV ORRYI—V g VITHET
bICHINTWE (B, 2000). ZDARY
I—Yarid, HNETZEEA 4 2k
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BHZEIMT 5 L0 D B\HEEICESHTE D,
[RIGHED & 5 (labile) | Wis & iRTF#E <R
JEDED S, RABEBLAL TR & A ie)E s
KOBREEERERD D 0D HETH B, F
KHPOBKIZEL T2 OPIENITDI TN 5
2, ANLIICgZ2Im U7cifipk 2 REd 2 2 &
M%<, ACSV TH0pM FEE DR A NE T 5
LR, pEOVHESA TR T,
MOFEERNTHID, kb ERE LTk
B N T = IV KRETHBEIN
1-nitroso-2-naphthol (IN2N) % f 5% HiET
H ot (BRHEH30pM; Yokoi and van den
Berg, 1992). Z O HIETIEEHE O IN2N T X
% ACSV ic#l bk FR 2 LR & LTiRmL,
FEROG 2RI U CTRIEEICBROWE ZTT .
ik pM L NIV DB SRt # % ACSV
TMET 5 LT, #MkOLRMRTiETd 5.
YNT = JVIZHENT, £3 ACSV EZH0T
B+ pM A4 — 5 — D8k aET 5 TiLE /L
L& &E#EZ 7. %I Tvan den Berg #i%ic
F#U7c & 2 A, BEHEA BRI KER =B 1L
RlELTlioTna Ll A%, REMmHY T L
IZEZTH LW (Aldrich and van den Berg,
1998) EWwHEhEf/z, 7272 IN2N #iC
PRMEND - 72, TN T T 7 EBE200-
300pM UM S FARLBINENSI I ETH -
. TOTZU7EIZONT, INNIZAEN
BAHYNTER T 5 £ — 7 A%, #k—1IN2N g5k
DOBEILEROE—7 LEHIR D, WEEPELT
WA ENWIRE S DH -7 (Wu and Luther,
1994). Wu o3, #MRIGEEH 2T HIEA
MO E—7 L8k —1IN2N 51K D E— 7 %45k
T&EAHELTOEN, VAT —IVRFETIEHE
TETHE 57, van den Berg #HfRiZi LAk
OHEJITRK L TH B D TR LD ESE > T
fo. HEtOHT s4&H, B BE Hows

<o
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ETADOBRIIBEYT B REENH D, ZOX
IBWBE LT T v/ ENELE-TLES. £
T, HREET T v ETT AL, B30
Ko, SHEOWHE ERMIE L. CoFRE
1 =27 A, balEETFTTS V7%
B EMTEIN, W67 — i
WTh, 200pM B FICiZRLTFAS 8-
2. ED2BbWubDEILDHIL, 20TV
7 ftid IN2N O AHITEKH LTS K74
EIREED, HERTE AL, Wu 513
EG&G o @& A2 vy, U N7 — )V KER
Methrom B D% E A2 H O TS &0 9 ED
bdhotclcwd, BHELEREHBEI TSR >
7. IHI9IZ1E Square wave mode D 10Hz T
fw5l 9 5 &N I EMETHEST 2 2 &iIck
D, ZOWEE—7EFEPIEET S5 EITK
L7z (K2). LrL, Zo%&HTIRETD
BHpMOLRVIFMETE S M7, ZOD
%, IN2N OAHM LR < <L, MR ER L7
N, Ihs EFLuhiihs7i. £2 T,
IN2N 3 MaE L, pM LRIV ERIES 3

+1 nM Fe

1 nA

Current

Interfering peaks

-0.4 -0.45 -0.5 -0.55 -0.6
Potential (V)

2. CSV scans for iron in seawater in pres-
ence of 20 #M IN2N and PIPES (pH7.0)
using 180 s deposition time.



1D AT LT 2 &I Lz,
ROMLITRE-TLE 7.

4. HLWAIERDER

B fikE s 5 —ERET D, #BEDX
HkEOAOA N, BRO TR T RE S B
(VAR 7 AN TN UiV S 7 S phe R E S AR
» & van den Berg HIRICEHENRTAILE D A,
RO EEEEBMRENT &, nBTHREA
THHEEME EEEMEE LTET o,
Jad & Z AF [empirical ] EEbNHLTLE -
fo. 2SI E, 0FEH SVORHLTER
Liehs, FEBicghsmicscbnldzhiz &
ZlF bt BEFLEEMSERITE
FEhLFEHE 2, 31TmRT. ACSV TRIEIL,
WerE LIcsitkD 5> 5 1) ®BITEZD D DIE

LRERAEMRET A 5A L, 2) B TOEIE
MAEWE U CTHENICSEA A v E2RiT 58
G028 HH 5 (van den Berg, 1991).
IR TACD®PANR ED HAEEIE 2)
DHENZ . 2) OB REMICE /A
W EARRIIZH S 20D, COREE THIE
TE a0 EHRBEKRT, FFokdEts
fTofe, TORTREIICRLILLSIT,

2-(2-thiazoylazo)-p-cresol (TAC; Croot and
Johansson, 2000) MM ERETH 5 Z &
Morin o fo. EEAEHE L, DA E&1100
pPM BE L TORTATRE L - 7 (K 3).

LU, 8O E—7 OEFNIEERL THEn
TACIKENTZE—IDBFEEL, COE—7
23100pM LU F DBk D E #IC I3 R & 75 5 72,

i, Thooluthal3kiz, HArEANE T 7

K2, ACSVICX 28D A Y FROZDRE (20 1)

Compound Abbreviation  Oxidant (if any) pH Sensitivity
(nA*nM-1*min-1)
2-nitroso-1-naphthol 2N1IN 7 0.047
Salicylaldoxime SA 8 0.051
l-amino-2-naphthol AN 8 0.065
Cupferron 7 0.13
Catechol 7 0.14
Pyrogallol 7 0.47
Mandelic acid 8 0.5
N-benzoyl-N-phenylhydroxylamine BPA hydrogen peroxide 8 0.14
1-nitroso-2-naphthol 1IN2N bromate 8 1.6
2,3-dihydroxynaphthalene DHN bromate 8 7.9

x3. ACSV LXMDY FROZDRE (20 2)

Compound Abbreviation pH Sensitivity
(nA*nM-1*min-1)
Solochrome violet RS SVRS ) 0.029
1-(2-pyridylazo)-2-naphthol PAN 5 0.21
4-(2-pyridylazo)resorcinol PAR 7 0.67
2-(2-thiazolylazo)-4-methylphenol TAC 8 2.2
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02 I)VOREHIC S RE LPT <, L ostd
Wb THERT 208 0H - 7o, FERIIZT o—
RICT2ICERNEN TSNS, JITR
FHT 5 EEFHIZ, LML, nM LRJLD
PRAWE T 2 ITITERIE LTS 700, Bk
FRWRIEEFICB O TR AR TE 5.
WA LictihoBEA A v 2B ILT5 1) ©
i3, HMROSERIA T 5 alREMEN S O #L
BWTH2, ChExTIclE0s s Hikz—
Db ER AT (F2).
TRYYV VU TIVRF Y LERONS PR
HLTWb EEbh Ted (Rue and
Bruland, 1995), #mekdEITITRENE D
Whote, ZO®%4ATHIZE, HHBEITHRE

ANV IL—V g v

el rchs, Zhidsv - kiR alBons
Mot HEOICHIESERELZVLOT, Ah
a7z van den Berg HBZEn o3, [F—< %%
ZATAHTREI ] v oshic. LhL, &
TTHRHLDEES b -72DT, &1
TH®R>THET] LF->TZDF A
e, THLTHTHBL VT oFHRERD
TV, 2D BITMERSPEMIBTES
REDO Ny — VR ZTEI, TOPTHHK
BZ DM, A7a—IVThHsb. H7a—IViZ
L BERDGMIIT T TITHEME L TN, RIRET
1375/ - 72 (van den Berg and Huang, 1984).
AT A—IVHGWMELPT L, HS50E
HETHp LM INTEY, FEMBISIZX SH

- 1 nA
+1 nM Fe
N - at
S s A 405nMFe
@) oo e N
.‘A“ _'- -A".A . -&.‘Aﬂ
L e g P ="
I-.-- Iq.F - Aﬁ.- -_-"-'J‘
--F..' Blank 5“‘-15,-.-_:,”;:,“
AAAA
T T T
-0.4 -0.45 -0.5 -0.55 -0.6
Potential (V)

B] 3. CSV scans for iron in seawater in presence of 10 uM TAC and HEPPS (pHS8.0) using 60 s

deposition time.
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EH & oo Tl otz 7272, THF
a—izpiciET, D LRESRENDH
NEFEETFL WL DTRBLD] &0 ) EEER
72D T, Pyrogallol 72 &7 7 2 — )LiTfY 72k
AL O L TAHL., 295 LT, mERIIC
B2 72 @ A 2, 3-dihydroxynaphtohol
(DHN) TH 5. KIZIHEHILWDT, 45 ) —
WIZ AN TERIE LTS, B I AN TH 1
L7 HL SWELEIHZA S 2 E BN -
fo. Fio, BEBLKE, REBAY U LERN
T 5 EBEPREENIZ AT 655> T
&7z, SSIXDHNEHHGICK OESITHER
TX, 75 7Ml&10pM U FOLRIVETT

FaZEnTE (K4)., 5P LHHANK
HEZRDEDIN 5 72D ) X T — VIR THAE
1T ERE S 12 TH - 72,

5. 70—%
CODHNERHKmRA V7 L% 5 HIEIC
L0, BHEBERIZI3PM &7 5 72 (Obata and
van den Berg, 2001). ACSV T#:ZWET 5
HELELTRBAEO LI ARORRETH S
(F1)., ZOWMEORMHIEERZ 7 v —R%EEA
LTHEMLT 22 & Th -7, @hchiid
5 &iTti oo igSRERINEE B O AR I
WHROKEHEPET IR O S IR AT e S i &

k=
5]
=)
E]
@)
T T T T T T T
-0.4 -0.45 -0.5 -0.55 -0.6 -0.65 -0.7 -0.75 -0.8
Potential (V)
Bl 4. CSV scans for iron in seawater in presence of 20 uM DHN, HEPPS (pH8.0) and 20mM

bromate using 60 s deposition time.
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Hir Tl E, 20014E5 HichkRE Lich s T
HB. VNT =)V REFITHAET, Tu—FR0DE
AbikAIn, EFRL bbb/, 7a—-%
DEE—DE>Th, YUY NT—ILRFTH -
TWebD TR, ZOBEREZITLEI DS
ThHote, FIEEELLICEE LT —FROD
HMERULNILD &0 E—hoREHTH LUK
YRR INh TV Eh 72, To—%DE
AFHEANR > Th Sk &5 EH0n>D, %
FOAHEBEATHROLEIZDONLTIE, Kb
KELTHWBEEZATHA.

6. MRAMEICDONT
HARICRE®R I, EoEn bkt H
O i 7D, DHNEIZH 2 fifi 5 BET
Hotz. LML, HIZTHHZ B2 HEEENS
HIZAV. T T DT, BRI EORERA
ENTLBEDOMRITE > T, TABES,

2004442 7 A Y 4 Montrey Bay Aquarium
(MBARD ® Ken
Johnson 4% 78 M3 5 WFJE ML 3R 5 B
%#37c (Sampling and Analysis of Fe cruise:
SAFE). Rt Tk ogkzlEL T b
WHEED, FHOKELZFRDHFY, WL 7
WVaRIE UTHERGE 21T 5 &0 9 B L
Thote, HED S, FF & F i RAmED
Fe R P o ISR YR LIRS
24E) MM LI2, For D7V —FIALEFRE
EEROICSAB S TEE (KAE R
Obata et al., 1997) ZFibiAA, WEETT -
72, T ORIHFIZIZ ) N T =)V KD S van den
Berg ZHi b A SN Tz, Ffbicd, 7
AN A, H1FFTDACSV ZHOBHUTE T IV —
Tin S ADTM LT, S EiEELTH
7oA, DHNERIFFITHBETH S L0
IR Zf T, 7272, EH P oEEDR R

Research  Institute

x4, AFEoFilik<=27V

1) 2,3-dihydroxynaphthalene (DHN, Fluka)

~10g of DHN was dissolved in 20 mL of methanol.
3 mL of conc. HCl was added to the methanolic solution.

200 mL of MQ water was poured to the solution.

After stirring, the DHN was deposited

The precipitate was filtered using acid-washed filter paper (Whatman),

and residue was dried in a vacuum desicator.

2) Potassium bromate (BDH)

MQ water was heated in a microwave oven.

50g of potassium bromate was added to 200 mL of hot MQ water.

The solution was stirred.

The supernatant was filtered using acid-washing membrane filter (3- zm Isopore, Millipore).

2 mL of conec. nitric acid was added to the solution, and the solution was stirred

(The solution has stimulating smell, probably caused by bromine).

The solution was kept in a refrigerator for one night (~4 °C).

MQ water in washing bottle was also kept in the refrigerator.

The precipitate was filtered through acid-washed filter paper, and washed with cold MQ water.
(Caution! Wash with MQW until the pH of washed water becomes neutral)

Residue was dried in a vacuum desicator.

Transactions of The Research Institute of
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MEFLONT, 77 V7N FRLR LD
THo-to, FHFPLEENS, BOBEREZ
BRI ICHELERT 2 LR ALA L
Hb->THH, DHNETHO 2K S LKW
fiiICR BT & 72, HICTH TEAHINTI
Bhotekd>Ths, 22T, AEoOKHEL
kw270 (Fd) 2HJkEr, B
Nt 7272, 2O =2 TIVERATARYIC
WO TXELIITH ST EIMITEL
SHIP SIS, Z OftifEEE T, HilsEaEs
ERENT BB OREKECH B &%
PRk Urc, 2o &5 kA mEEE hsed i
HTERL-DRKETH .

MHEICT A 5 5k L) HERCALB R
hiE, DHNEMNLEL ibhignic s Dk
FROBWZ 2 —Z2THB. TOHKk, 0
DHNEEMAOTHKP OGO AR T —2 3
VITHEI U7 &0 9 6% van den Berg #i%»
5fil - 72 (van de Berg, 2006). 7272, DHN
EEILERERBDITE, REORELLE L -
| N ST TR T S YA R 4RIV A AN A AL el
AR LU, AR BT - cidh i
DM LNTEW,

7. BHYIC

20004 2 H» 520014E 5 H & TIZEE Y N7 —
WRZTHFE Uz, ACSV T & BifF/kf o
WD HTEPAFTOHL EB > THE T, K
WEERFDORIIBZ A, ) AT —IVRFD
C.M.G. van den Berg # %1213 ACSV DHR
FRFIEEEE LT &3, R
EEbE T ET L, ZoEHD TR
o UEd. £/, EEFEGONBZ LD
A oWEERE L, i & gk 53k % Bl s
T3 THHEFS L0, FA2HM»E] L
SPINEEDEZ WD > feh o 2R EROE

10

T SO, oK BIRNENLL 0 S
WSRO LOEEAN, Fri#nhsis
NEGPSRBNT ERFRLEIIZHERNE T,
WETHIZ D E T T, Do EDEBRET B
I - TLUEWE LD, fiEmhLiiTide
B5H%TT.
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