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1. Introduction

Iron is an essential trace metal for all marine organisms, and has been considered as a limitly
factor of primary production in various oceanic region due to its extremely low concentrations
in surface waters (Martin et al 1987). Recently, the iron speciation is a main subject since the
iron availability by phytoplankton depends on its speciation in seawater. Especially, Fe(Il) is
one of important chemical species for iron acquisition process by phytoplankton. However, the
biogeochemical cycles of Fe(Il) in the ocean are not well known yet (Millero et al., 1987;
Shaked et al., 2005; Shaked, 2008). Because Fe(Il) is easily oxidized in an oxic condition, it is
difficult to determine Fe(Il) in discreted seawater sample onboard the ship.

To solve these problems, I have developed a new method by combining a flow analytical
system by luminal chemiluminesence (King et al., 1995) and an in-situ automated analytical
method (Okamura et al., 2001). Firstly, I have investigated Fe(Il) distributions in the western
North Pacific Ocean and the Bering Sea, with the onboard analytical method. By applying this
method for the open ocean samples, I have found the merits and problems of this method. Based
on the basic information of the onboard analytical method, and I have developed an in-situ
automated analytical method. I have also investigated the vertical distribution of Fe(Il) in the
Indian Ocean by comparing the results with the onboard analytical method and the in-situ

analytical method.

2. Distribution of Fe(Il) in the western-North Pacific Ocean by using an onboard

analytical method
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Seawater samples were collected during a e
research cruise of KT-09-13 (24 July,-30 July, ZZ }\‘\\\\ e —
2009) by R.V. Tansei-maru and a research cruise f . BN e ey a5
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R.V. Hakuho-maru. Seawater samples were : 22 \ \'\\\\ \
collected with X-Type Niskin samplers installed 12 N 1\1\\;‘ ::
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on the CTD-CMS system or a towed fish
sampler with a Teflon diaphragm pump.

During these cruises, oxidation rates of Fe(Il)
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Fig. 1 Fe(ll) oxidation in the various oceanic basin

in oxic seawaters were studied in the research ships (Fig. 1). The oxidation rates were very



different among the oceanic region, which mainly oo
depends on the seawater temperatures. Half-lives of Fe(Il) ~ _ °%*
were about 1~2 minute, which is too short to analyze the % 0.030 .. .
discreted samples. T oo NS S

By acidifying the sample to pH6 with hydrochloric é o  Eryremmw————
acid, Fe(Il) oxidation can be slowed down. (Hansard and & ':::egrie:::mﬁc s
Landing., 2009). This method was applied to the 0.000 o 10 20 s 40 50
samples obtained during these cruises (Fig. 2). In the Time (min)

Fig. 2 Time variation of Fe(ll) in acidified

sample collected in the western North Pacific, the Fe(II) seawater (pH6) in various oceanic basin

concentration was almost constant 40 minute.
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3. Determination of Fe(Il) in seawater by using an Peristalti Pump

in-situ automated analytical method

. . Fig . 3 Schematic diagram of the flow through
I applled the onboard analytlcal method to an system for automatic determination of Fe(Il) in

. . . t
in-situ  autoanalyzer ~GAMOS  (Geochemical
Anomalies Monitoring System). The schematic diagram of ER10  Fe(Il )conc. (nM)
. . . . . . 0.00 0.20 0.40 0.60 0.80 1.00
the flow through system is indicated in Fig. 3. We use this 0.0 avte T
analytical method for determination of Fe(Il) in seawater w0 3,
. . 7
during a research cruise of KH-09-5 (November-December) = [/,
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in Indian Ocean by R/V Hakuho-maru. The results obtained % s
600.0 |,
by the in-situ analytical method showed the surface maximum .
of Fe(Il) and rapid decrease with the depth. These results were BT+ GAMOSDOWN et
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similar to those obtained by the onboard analytical method, 10000 Niskin bottle
though the values by the onboard method were lower than 12000 -
those by using the in-situ analytical method. Fig. 4 Vertical Profiles of Fe(1I) in the Indian
Ocean determined by an onboard analytical
4. Conclusion method and an in-situ analytical method

I develop a new analytical method to determine Fe(II)
in the seawater continuously by using luminol cemiluminesence and an in-situ autoanalyzer.
However, our results of Fe(Il) might be overestimated because total dissolved iron
concentrations in surface water are less than 0.1nM. The overestimation might be caused by
interference of oxygen radical naturally occurred in seawater. By solving these analytical

problems, this method will be applied for the biogeochemical studies of iron in the open ocean.
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