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The Oxidation State and Its Distribution of Selenium in the Ocean —III
The Oxidation State and Its Vertical Distribution of Selenium in the South Pacific Ocean

Norihisa Kai,*? Tomohide Tsuda, ™ and Hiroyuki Sadakane**

The oxidation state of dissolved selenium and its vertical distribution up to a depth of
1000m in the South Pacific Ocean are presented in relation to the phosphate concentration
(PO4-P) as a nutrient salt.

In the surface waters (up to a depth of 200m), the hexavalent selenium concentration
[Se (VI)] was predominant, but the total selenium concentration (T-Se) and tetravalent selenium
concentration [Se(IV)] increased gradually with depth. Se (IV) was greatly influenced by T-Se
from the surface to deeper waters. Moreover, Se (IV) was proportional to PO4P at the same
sampling location.

From these results, it was clarified that the increase of Se (IV) resulted from a biological fac-
tor in addition to a chemical factor, such as the reduction of Se® to Set ™.
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Table 1. Vertical distribution of selenium at five sampling stations *

BRFEDOEL ~ 99

!in the South Pacific

Ocean

Location 02° 42.6/ ~ 03° 08.8 N, 140° 29.4° ~ 148 30.0 E

Conc.™* Org.Se Se(IV) Se (V) T-Se
Depth (m) (/AQ/Z)

(0.00) ** (0.021) (0.059) (0.08y)

50 0.00p~0.004 0.015~0.033 0.04¢~0.066 0.070~0.08;
(0.004) (0.017) (0.05¢) (0.07¢)

100 0.000~0.00g 0.015~0.033 0.039~0.062 0.075~0.08s
(0.003) (0.02,) (0.055) (0.080)

200 0.00;,~0.01, 0.016~0.03¢ 0.045~0.073 0.075~0.09;
(0.00s) (0.022) (0.05g) (0.08s)

400 0.00s~0.01; 0.04;~0.06¢ 0.035~0.06¢ 0.095~0.10¢
(0.00g) (0.04s) (0.04s) (0.102)

600 0.004~0.01, 0.05,~0.062 0.035~0.057 0.10s~0.117
(0.00g) (0.056) (0.044) (0.10g)

800 0.007,~0.013 0.06,~0.07¢ 0.025~0.05¢ 0.10,~0.12g
(0.00g) (0.069) (0.036) (0.115)

1000 0.004~0.017 0.075~0.08; 0.02,~0.045 0.100~0.133
(0.01,) (0.076) (0.034) (0.12)

*1 :Stn.1 :03°08.8'N, 140°29.4°E ; Stn. 2 :03°07.7'N, 140°29.4E ; Stn. 3 :02°52.0'N,
143.24.0E ; Stn. 4 :02°47.4'N, 147°58.9'E; Stn. 5 @ 02°42.6'N, 148°30.0'E
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Fig. 1. Vertical distribution of each mean concentration
of different oxidation states of selenium in the South
Pacific Ocean (—A —: OrgSe; —O—: Se (IV); —[J—:

Se (VI); —@—: T-Se).

 Two figures show minimum and maximum value of analysed data at five stations, respec-

. Each figure in parenthesis shows mean concentration.
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Fig. 2. Relationship between Se (IV) and Se (V) for all
samples collected in the South Pacific Ocean.
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Fig. 3. Relationship between PO;-P and Se (IV) for all
samples collected in the South Pacific Ocean.
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