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Abstract

In order to analyze trace transition elements in seawater, we have developed a new column
extraction method using fluoride-containing metal alkoxide glass immobilized 8-
hydroxyquinoline (MAF-8HQ) which was prepared under metal free conditions. Trace elements
in 250 ml of seawater were collected with a MAF-8HQ column, eluted with 25 m] of 0.5 M
nitric acid or 0.5 M nitric acid containing 0.01 M oxalic acid. The eluate was subjected to
analysis by inductively coupled plasma-atomic emission spectrometry (ICP-AES)
or high-resolution inductively coupled plasma-mass spectrometry (HR-ICP-MS).
This procedure allowed the determination of eleven trace elements (Fe, Co, Ni, Cu, Zn, Zr, Hf,
Nb, Ta, Mo and W). The analytical blanks were less than 10% of the oceanic concentrations
except for Fe, and the precision was less than 15%. In the present thesis, the distributions of
total dissolved Fe, Co, Ni, Cu and Zn in the subarctic North Pacific (~45°N) and the Bering Sea
are reported. These results suggest that high availability of Fe and Zn might cause the ecosystem
in the Bering Sea characterized by dominance of diatoms and high regenerated production. The
distributions of total dissolved Zr, Hf, Nb, Ta, Mo and W in the North Pacific are also reported.
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Fig. 1 The effect of pH on the collection percentage of metals from artificial seawater with a MAF-8HQ
column. The pH of the solution was adjusted with nitric acid (CJ) or ammonium acetate buffer (®).
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Fig. 3 The vertical profiles of total dissolved Fe and Zn in shallow water (< 300 m). The
concentrations less than the detection limits are assumed to be 0.09 nM for Fe and 0.14
M for Zn. W, Stn. 8; ®, Stn. 9; ¥, Stn. 15; O, Stn. 17; 1, Stn. 19; O, Stn. 21; A, Stn. 23.
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Fig. 4 Sampling stations of the R/V Hakuho Mary cruise KH-95-3

and the R/V Sogen Maru COex'95.
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Fig. 5 Vertical profiles of dissolved elements in the Northwest Pacific. B, Station A
(45°00.45’ N, 164°58.90’ E; depth 5962 m; Oct. 24, 1995); @, Station B (25°01.72’ N,
164°04.71° E; depth 5942 m; Nov. 13, 1995); A, Station 1 (26°21.00° N, 139°58.00’ E;
depth 3900 m; Aug. 18, 1995); ¥, Station 3 (26°50.00° N, 139°50.00’ E; depth 3840 m;
Aug. 18, 1995).

FURXBEGRORE

BEERBIC Lo TRHEMAC OV THEMCEE 2T L e bic, FRISFE1IA23HICHE 1 HWwX
HHERES, TRISEIA9HCHBLANBEREROZRAHEE AT, ADCHE2EMXEEZAIZH
L THBEEIToN. ZORR, UToLdCHELL,

WAKHOBBRITER, BEREO M —Y—L LT EABREYORBETEL LTEETH S, HED
RBETH2DICFOHBRI L Ao TRV, FHXTE, FRCHAELLF V- IREGZHVEY
S LR DOVT, STRARMTEEHAR L, HEAMTRENTRORBA (XX IX—-Y3Y)
S LHHETH S, BEOBREKEFRORN, HAHRBMROMBL CBENLS Y- HilicE
ST, BEEOROANERRL Lic, JOREEZLRFELER—Y) VBB T 2 HBEBTROHE
WRICEA L, AAEETRSELERPRAKPTHRBLTEY, EYWEELZHRL TV 2AREEITRE
iz, "—Y /B TRELFERORBAOBRIEH L VKRRV, KBOY A BHEEL, BEEENVH
W EETRINI, i, NEFECBIE=ATLRX ANV, HRCKBRTFTHLMIC L,

ARXTHERIAAER, BROBUEANTOSTTRAEREZT SOTHY, FRLNBRE
Bit, BEEORBCARFETEIHDOTHS, foT, FRNRMEL (L) OFMICET S L HMIT 5,

—173—



