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A RFEMA A EHIZHE

Bex BEW KEE K T

(BRIGERB IBERTHLHM  310012)

RE IRTHEENRERESE 1 KT 1 NGB 30 MHEE KPR R E
HARAFEESNEMHRILFE N Ao LEREYW, REBKETENBRESESHEE 0.267—
0.443pmol/dm® 7 []; WKENHMIMBHESBNEE) ASERBRXAT, BRAHLE
SANERE, HERAN BTN 10%. EAXENEFEDXBNR K F 4L 3# &
0.17pmol/(m*-d), BIPHHER PHMESGELN 4. 3pmol/m’, FOEEABR A T ITHE
FART 7.2d/m, BFTIRERE L T AR EEENBIBEIREE YR FEE o

XA OB OERD ERE EbmieE g1

BEE AT RO Z8ESZ (Wong, 1991), AMBLAYIX FR4A M HER
TERRA S PR IR L S B IR T B 5 O B R B i K HIE P 2R R TE o RN
SHEERFTEENEMHIRLFENT, HEHRBENER, MAEEHREEDHALT
MPWBARER, AXETEFEANKERESZAZENEM L, BRAKBINTT HKH
TN EEES, HRA UL B RIS R RIS KB EAT & &, DU LIRS KN
RAZ, AP IE EE IR EF R IERE, BB LRERRTRERM A
1 HEEH

WEREKERETHEE L RERESE, HAELBESEAAREENRE, BUFE
AL LA Lo

WK AEAR KB RE, BEEGRA 0.45um f2 Millipore JREEWED 1%,
JB#EHT 500ml ROHME, T 4°C BB, BISLR=ZR L RTAE,

HWAKRBRTHESER As-Ce f{Lihead:, LIBAYER, (Brucine) K IERNHTE,
MBERAR # Jickells (1988) RUF BT, FERIENLE 1o W/KBBREHIBYRA—FLE
500W SR EIMER(ZEIRMERES® b GEREBHEZDEREIMESE
E BN L R TR X EE TR,

2 Z£Ritie
2.1 MM AERFEFEER
2.1.1 REREHB TIRXBEEZEKEERINBURESG E £ 0.267—0.443

* HEERMEEEYE, 0487013 5,
WRKEAELENERERENAFRE T EELBEE, ERHNHER s AHAXFERZTEEHK
B R A SRR S O R R R FRE X AT IE B EY,
WeRSBHA: 19914210 31 HLoEEZRMH: 199246 418,
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Fig. 1 Location of sampling station
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Tab. 1 Experiment result on accuracy and recovery of total inorganic iodine and
iodate in Antartic Ocean

e SERE — HEXRAERE MAE MEE | Hiks
= B
L (ngldm®)  |(pg/dm?)| FHEME (%) (vg/dm®)|(ug/dm®)| (%)
o1 s3.3, s2.1
15
9 52.0, 53.4 | 52.8 0.61 1.16 30.0 81.9 97.0
fé BK | s3.5, s2.8
x
x e | 198, 48.3
i 49.1, 48.2 | 48.9 0.59 1.21 30.0 79.8 103.0
BK | 40,5, 48.7
o | 40.7, 38.9
15
B 39.3, 39.9 | 39.8 0.67 1.68 30.0 71.3 105.0
BK | 40.3, 39.5
2= | 3765 368
] 35.7, 37.2 | 36.7 0.76 2.07 30.0 67.3 102.0
BK | 3500, 37.1

pmol/cm® ZAI(ILE 2)o HBHAIMNEX CEEAFLIF, £ 0.398+0.022) > KX
(F#70.378 £0.029)> X (B2—B6,0.322+0.040), 3 3 7JH], BiAKEIMNEX A
SHEESHEREXESEAL, MEBGEEX NERRNER,
MEPEBEAREREZESINERERL HEER ¢ SRR, IR E#LSEH
BEGIEFAIMNERE TS, MMEE ¢« SEBNALERS, /N K. H X5 kg
THBMEXN S TR AR T YRR EN KPS B,
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Tab. 2 Geochemical distribution of iodine in Antarctic Sea water

AR BENB RER | g | AR STOR BER | g | AR STOR BE
(m)  (pmol/dm®) m)  (pmol/dm?) (m)  (pmol/dm®)
I-2 0 0.406 0.358 11-3 0 0.414 111-8 0 0.410 0.382
25 0.413 0.380 25 0.391 25 0.424 0.379
50 0.410 0.391 €0 0.401 50 0.432  0.407
100 0.435 0.407 100 0.385 100 0.428 0.394
150 0.412 0.409 150 150 0.437 0.429
200 0.414  0.411 200 200 0.424  0.420
I-3 (] 0.387 0.348 11-4 0 0.431 III-10 0 0.370 0.354
25 0.430 0.385 25 0.394 25 0.401 0.360
50 0.424 0.392 50 0.425 50 0.392 0.3%
100 0.445 0.416 100 0.435 100 0.425 0.392
150 0-432 0.401 150 0.432 150 0.429 0.427
200 0.420 0.421 200 0.411 200 0.422 0.417
I-4 0 0.401  0.350 11-6 0 0.398 Iv-1 0 0.329 0.307
25 0.419 0.356 25 0.391 25 0.415 0.350
50 0.437 0.363 50 0.420 50
100 0.412 0.392 100 0.424 100 0.431  0.411
150 0.437  0.391 150 0.439 150 0.415  0.401
200 0.431  0.392 200 0.422 200 0.429  0.425
I-6 0 0.386 0.336 11-7 0 0.425 Iv-3 0 0.414 0.363
25 0.41%  0.328 25 0.398 25 0.387 0.368
5 0.421 0.343 50 0.407 =0 0.417 0.415
100 0.371 0.368 100 0.401 100 0.420 0.317
150 0.380 0.38! 120 0.403 150
200 0.39t  0.390 200 0.465 200
1-7 0 0.363 0.342 III-2 0 0.374 0.340 Iv-4 0 0.406 0.362
25 0.398 25 0.387 0.350 25
50 0.435 0.420 50 0.402  0.387 50
100 0.427  0.422 100 0.398 0.390 100 0.424  0.420
150 0.422 150 0.422  0.40!1 150 0.414  0.409
200 0.392 200 0.404 0.402 200 0.435  0.435
1-8 0 0.371 0.338 111-4 0 0.378 0.374 Iv-5 1] 0.433  0.407
25 0.383 0.361 25 0.407 0.370 25 0.418
50 0.410 0.408 50 0.411 0.387 50
100 0.384 0.380 100 0.415 0.393 100 0.402  0.401
150 0.392  0.392 150 0.430 0.385 150 0.410  0.407
200 0.417  0.411 200 0.425 0.415 200 0.422  0.416
1I-1 0 0.339 I11-5 0 0.380 1v-6 0 0.443
25 0.391 25 0.396 25 0.404 0.386
50 0.412 50 0.398 50
100 0.420 100 0.421 100 0.445  0.420
150 0.425 150 0.394 150 0.436 0.399
200 0.445 200 0.442 200 0.456  0.455
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o K& LB Eﬁiﬁﬁﬁ B KEE AL ﬁﬁ‘l’ﬁﬂ B By KB SN @;@*ﬁ
(m) (pmol/dm?) (m) (emol/dm?) (m) (pmol/dm?)
I1-2 0 0.397 111-6 0 0.351 €.303 1v-7 0 0.372  0.346
25 0.402 25 0.401 0.372 25 0.379  0.348
50 0.402 50 0.390 0.387 50 0.395 0.376
100 0.412 109 0.406 0.3%4 100 0.407 0.394
150 0.439 150 0.401 0.400 150 0.421 0.419
200 0.428 200 0.412 0.411 200 0.432  0.430
L1 0 0.425 ) B3 0 0.267 0.265 BS 0 0.369
25 0.435 25 0.325 0.32% 25
50 0.428 50 0.312  0.312 50 0.429
100 0.434 100 0.410 0.410 100 0.446
150 0.415 150 0.432  0.432 150
200 0.405 200 0.423 0.423 200 0.435
B2 0 0.283 0.271 B4 0 0.332  0.330 B6 0 0.358 0.325
25 0.257 0.223 25 0.353 0.301 25
50 0.250 50 0.382 0.379 50 0.396 0.368
100 100 0.391 0.381 100
150 150 0.410 0.410 150 0.418 0.412
200 200 0.445 0.431 200

#3 FASEBRRREEXNASE

Tab. 3 Total inorganic contents in the surface sea water of different latitude

- K AR BB
BERS (1962) BPRE 0.41 BB S, 1983
HEHE (1962) ENEE & 0.40 HEP 5, 1983
Truesdale (1968) FRL NG 0.40 a5, 1983
Truesdale (1968) RKAAE 0.42 YR, 1983
Tsunogai (1971) FAEHE 0.37 Tsunogai, 1971
Nakayama (1989) RKAEHE 0.40 Nakayama, 1989

212 BEWEES KEKDEBEIIBMEZEL 107 f1 - WEREE, b 107
REAwE—RIRNFERER R FEAEYRFEIEBRE I, A SBMEE /0N, BETFT
WikiEHR D, X HEREFIERBER T LA ESEEELEEERENNES
RARLLY, B A RXBEBEE K 105/I7 EELHERESHS, MERKEBEEEK
A B ES T AR TR PR

fRYE Tsunogai % (1971) AR, WAKPFMNBERLANDIHEREREEKD &M
RILEFEBNEMEDER, MREBXBEFEF /KRS, HHTEBRLERETH
(> 20 pmol/dm’) P T Hy AYERTh R JF A B A 2E 1T AO TR MR 0 BB F 0 %% (b s MBI IE 2%
RIAEWE S S AR ES o 0 Hirano %5 (1983) f8l, £ Mk e R MA R
ETHRE LB S 10 6%, LS RAOBMRMR S Hef, Okaichi (1989) AL H

1) T25EE0 FAE RIS SR g S . (T
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EHTFFEDSEE TR R, XBRTHAEEZERZEA™, BHME
TEEERTRASES D XRERE RN,

#& Wong (1991) HYITR, BHEME VB T Truesdale (1975) fEXEEW
B LA RBEREARAE, KEEDS 0.02—0.04 pmol/dm’s BREERFESS, RKHAFRHE
HRRNNE T AP EENKPESERKPEIREE, SRRAKNEXBRE
PR & B IREAR, X0 B E R L ILEER 10%, BHEEABRKR(E 4. K5,

®4 TRGERXFERREXKDERTLAASE

Tab. 4 Dissolved organic iodine in surface water of different latitude

5 SEPLH BREAHLR
% R B (pmol/dm?) (pmol/dm?*)
2014'N, 167°56'E 0.429 0.046
$ 13045'S, 163033'W 0.409 0.044
# 21020°S, 142051'W 0.412 0.040
25031'S, 129°42'W 0.398 0.042
& 6°19’S, 105°16’E 0.409 0.047
B 12024'S, 106045'E 0.417 0.043
# 32016’S, 113048’E 0.391 0.041
80°03'E, 62054'S 0.372 0.041
ﬁ 75°04'E, 63°01'S 0.380 0.051
2 80°01°E, 63058'S 0.433 0.046
74°40°'E, 68°31’S 0.369 0.036

5 FTRAGERXEKRPERFTNROETS % (pmol/dm?)

Tab. 5 Verticle distribution of dissolved organic iodine in different latitude

fr B 75°04’E, 63°01’S 80'03°E, 62°54’S 175°04’E, 2°59’S 125°57'E, 26°19'N

® E BEB ARAPM (BT BEEIM [SENM ARANER ST BRREILHR
(m) (4 mol/dm?*) (¢ mol/dm?) (# mol/dm?) (¢ mol/dm?)

0 0.370 0.051 0.372 0.042 0.366 0.045 0.407 0.080

25 0.401 0.034 0.379 0.031 0.384 0.038
50 0.392 0.031 0.395 0.054 0.391 0.050 0.396 0.049
100 0.425 0.026 0.407 0.054 0.410 0.031
150 0.429 0.022 0.421 0.055 0.412 0.032 0.407 0.0032
200 0.422 0.048 0.432 0.037 0.414 - 0.061
350 0.430 0.031 0.428 0.030 0.418 0.080
500 0.425 0.024 0.425 0.025 0.313 0.039 0.417 0.038
800 0.411 0.039 0.452

1 000 0.420 0.028 0.423 0.046

1500 0.411 .042 0.424 0.047

2 000 0.415 .039

M ERRERE R D FRAN — SR A E S ARERE, REEW
X HHE A IO A AR B R R T, BED T RURE X RE HLB L & I e
E » FE R FEIA S A DL T AR B A i B B TR M
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213 MSEFENEEAXE  DIAXEKEUSE, HERERE SRR W
DU KB ER TS EFRE SR OMNLITAERYE, AR EERFEILET
L MERESER L SBRNEES T RABHELED (432 0,25,50,100, 150, 200m
B), EAZHEZ W,

fEAPEEGTE, BEEEPEGEDINEMRITE N, PRNXARBRTRSS
YRS, Rtk FRBNEES BRI SEFROAMEGE 6) REPNX L 2
i a2 5 A B S MRS 3 0 RR VB R BT R E R BN A MR B - 18 3R AL A 3k
HERAXER, IMRERAONENEERT —EREX . o, e PHEERK
B, BUERR 58S RAOMAXERT RIS (1), REENKARBRREEERRTS 5
B W ER L IR L R AT SR U & 3o

£7 AFRIHAPHANHER (pool/dm?)

Tab. 7 lodine concentrations in suspended matters of the -oceans

& Gt daty & = RO

B 5.4, 19.0, 19.0 0m 5.9

é RiE 2.4, 3.8 ] 25m 2.6

SR s 10.0 50m 0.26

BKH 16.0 100m 2.6

x Um 5.2 * % 1-10 150m 2.1

200m 3.6 B 200m 4.7

% p—_ 350m 0.0 350m 3.6

# 3 500m 2.7 - 500m 2.1

1000m 3.1 1000m 2.5

1500m 1.6 1500m 3.2
X 178057°E,5°30'S 2.4
S| 98029'W,29°31'S 0.0
# | 140008'E,15023'N 1.3

2.2 EWEXEEKPESHNELSRET
2.2.1 #mPETH }i3E Elderfield 2 (1986), TR 1/C B/REEAN 1.4X
10, [K I 5T FE BF 92 K 38 e 7K o B 45 28 722 10 S (i U2 s R A S B TR (L IR O 3 AR
WREFZRERM 5 ANERr (11-6, 11I-10, 111-2, IV-6, B4) @IKA& = HUBRITRRME/NME
4814 238.4mg/(cm?+d),93.4mg/(m?+d), F 5 PIGALFEHE T EE N ENBAFE LR
W ENE: 1= 156.4mg/(m*+d) X 1.4 X 107" = 0.17 pmol/(m?+d),
222 ERANERE  AETHEZTRIEHFEEDREDRN KRB BB A
Ro Wong % (1976) &K h SR AV BB ERIEM. MIINET KEA
M 75°N—55°S /K MRIERIEL, RAEBKREWEEEREEAREILTKRLE; BEXE
UT&BERERELERE.

ARFEDN T EAERANBESER QB L EREN— LR ZE KR BB,
HEEAHEES Wong % A K05 RARR , 44 1 BRI 4> 78 HO X Ik 25 AL HAR HBA R, K
i B E TG, BB REBT AP REGR 7)o BBRPAIL, MRXAEREEKRLI S
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B9 43pmol/m®, BIMEYTHREMMELEY 0.05umol/dm*) 19 9%,

Hidekazau % (1986) 7F 1983—1984 £ 5 EF—FHEER K (61°34.1°S, 150°
23.3E) UIBNWEEFNTIMHEBEESTAEESLERE, HBERERET (630,1 430,
3230m) BEAR;DARKTE 630m 4024 51.8mg/(m’-d), ZHLDIMITIIAEY 0.60 pmol/(m?+d)o
BEERMEMEE: (4.3pmol/m*)/[0.6umol/(m?<d)] = 7.2d/m, BI¥E BTk
BUETIRE Im (NFE 7.2d, BRIZBEBERKRI KT, KAENEN B 9 FikE
BEZEM 630m K%L,

B DL T BOoRE R LR R BB A 5, B 8 Fick E£—w R

—_p 3C
F=—D,2% (HFHE)

S, P05 BB oo AWEREE; D, 5T BR Y (107, 0°C RE% 5.06 X 10 %cm/s)
(Lerman, 1978), 3t&E. F = —5.06 X 107%m’/s X 0.04(ugmol/dm?)/(50 — 0)m=
—3.5 X 10° gmol/(m?+d),

B0, PMETTHIARYMMEEE (25m P E)EBKFHEDRARKR &iZ
R TE PR
223 EFHEEDAGFRE WEREREEDHERERTET ERANEH R e
B, “MHEE o FLL 60 Al EMBR(EE, 1976); AARRARFEKBHEE s IR KRE
(4556pug/dm®) (HEHESMEFE. 1= (4.556/12) X 60 X 1.4 X 107 = 3.2 X 10~°
(pmol/dm®), NS THNXBHEESEXBRETMEEZE(Y 5X 10 umol/dm*) 1Y
6.4%, MBELLFLAREBEAHEER « ERAL LM, —BRIEAR 1.0pg/dm’s
BIEZHEEDAESHEAT LREMEW 1.4%, ASTEERN SMEN 16%, Hik
BREERHRBERN(NBES ERFFEDREEE)IN, FFEDNIERN R EPHEY
S EWE /N X5 Butler % (1981) FrakfT RO WL R R B AT R HANSE R 2,
23 FEEBENBHIEMRER

. 188 /
Eﬁ y
\“ \*E““J‘ BHBRI A W [/ RSN
B % SHABE R RRE LY
— R — O RRREPRBE AN a8 /
*
200m ;
7
%
w_@‘x;%m.
& ;‘\o\\\“\ ~3.5X1078

:ymol/(mz-d)
ﬁ*““‘ BT B

i >7.2d/m

B2 FOEERBERER

Fig. 2 Cycling model of iodine within the euphotic zone
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Lr AR, Z2EH RUTFIER R B BN A A Y bR 63F, st — 2 B
SR U X g 7K Bl A B9 AR sl 29 (T 2D

FBEA T U ERA ST FIEIES, (FE B Gk E MBI KHRET T
5, SHEFPIFRIKEAEME SMERK PR L TR IR 1pg/dm® Wi, Hit
PR R 0 IX 2 2 e VK B Rl K T 4 O B A T LA 8o

g % X ®
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BIOLIMITATION OF IODINE DISTRIBUTION IN
ANTARCTIC OCEAN

Cheng Xianhao, Pan Jianming, Zhang Haisheng, Zhang Ping
(Second Insiitute of Oceanography, SOA, Hangzhou 310012)

ABSTRACT

Based on the analysis of samples collected during Sixth Chinese Antarctic Explora-
tion, this paper discusses the geochemical distribution of iodine species and chemical
forms. Special interest is directed to the relations among the iodine species, and pa-
rameters related to organism activity. The concentrations of total inorganic iodine
are from 0.267 to 0.443pumol/dm? (mostly iodate) in the surface seawater. There are
closely relations between nutrients and the concentrations of iodine and iodate. The
results shows dissolved organic iodine ¢oncentration distributes stably horizontally and
vertically is about 10% of the total inorganic iodine. The absorption and assimila-
tion rate of phytoplankton for iodine is about 0.17 pmol/(m?<d); the associated io-
dine as suspended organic particulates is about 4.3pmol/m?, in which the iodine ins-
tanding crop averages 16%. The deposite rate of the particulate iodine is more than
7.2d/m, within the euphotic zone. A biogeochemical cycle model is proposed.

Key word Iodine Nutrient Antarctic Ocean Biogeochemistry



