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INTRODUCTION 

Section I and 2 of this paper focus on the equilibrium chemical speciation of iron in 

seawater and the distributions of iron in oceanic waters, respectively. Section 3 focuses at the 

cellular level, looking at the way in which iron is taken up by marine phytop加ikton,and at 

the relationship between iron chemistry in seawater and its uptake. In section 4, we suggest 

that the natural dissolved organic-Fe(III) complexes supplied from the Amur River into the 

Okhotsk Sea may play an important role in supplying bioavailable iron and inducing the high 

primary production in the Okhotsk Sea. 

1. IRON CHEMISTRY IN SEAWATER 

Iron chemistry, such as inorganic speciation and organic complexes, in seawater is very 

complex and not yet fully understood. The inorganic speciation of Fe(Ill) in seawater is 

dominated by its hydrolysis behavior and ready tendency to nucleate to particulate Fe(III) 

hydroxides. In general, iron in oxic seawater around pH 8 is present predominantly in the 

particulate iron oxyhydroxide, which has an extremely low solubility, and thermodynamically 

stable 3+ oxidation state (Fig. 1, Stumm and Morgan, 1996; Waite, 2001 ). Numerous studies 

of both the solubility of iron in seawater and of the detailed hydrolysis behavior of F e(III) as a 

function of pH have been undertaken over the last 25 ye訂s.However, there訂ediscrepancies 

between the estimated concentrations of dominant hydroxo・complexspecies of F e(Ill), such 

as Fe(OH)2+, Fe(OH)3° and Fe(OH)4-, and values （～0.1-10ゅのおrthe thermodynamic 

solubility of Fe(III) hydroxide in seawater (e.g. Byrne and Kester, 1976; Kuma et al., 1996; 

Liu and Millero, 2002). Recent studies of the Fe(III) hydroxide solubility in seawater suggest 

that the Fe(III) solubility is controlled by organic complexation (Kuma et al., 1996; Millero 

1998; Liu and Millero, 1999, 2002; Waite, 2001; Tani et al., 2003), which, subsequently, 

regulates dissolved iron concentrations in seawater (Kuma et al., 1998, 2003; Johnson et al., 

l 997a, b; Archer and Johnson, 2000; Nakabayashi et al., 2001 ). In addition, many studies of 

iron speciation in seawater using competitive ligand equilibration/cathodic stripping 

voltammetry (CLE/CSV) measurement have pointed out that Fe-org創世ccomplexation is 

prevalent in seawater (e.g. Rue and Bruland, 1995, 1997; Gledhill et al., 1998; Boye et al., 

2001). 

In general, the dissolved Fe concentrations in the surface mixed layer were lower than 

those in mid-depth and deep waters and the values of Fe(III) solubility in the surface water, 

resulting 合omthe active biological removal of dissolved Fe and excess concentration of 

Fe-binding organic ligands (e.g. Rue and Bruland, 1995, 1997; Kuma et al., 1996, 1998; 
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