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Scope of Research

(i) Biogeochemistry of trace elements in the hydrosphere: Novel analytical methods are developed for trace metals
and their isotopes. Distribution of trace elements in the hydrosphere and their effects on the ecosystem are investigated.
The study also covers hydrothermal activity, deep biosphere, and paleocean. (ii) lon recognition: Novel ligands and ion
recognition system are designed, synthesized, and characterized.
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Estimation of the Paleoenvironment Based
on the Concentration and Isotope Ratio of
Molybdenum and Tungsten in the Japan
Sea Sediment

Molybdenum (Mo) and tungsten (W) are group 6 ele-
ments and exist as hexavalent oxoacid anion (MoO,*,
WO,?) in the oxidative ocean. While Mo has concentration
of about 107 mmol/kg in the modern ocean (Nakagawa et
al. 2012), it is easily precipitated as thiomolybdate in the
euxinic environment. On the other hand, W has concentra-
tion of about 49 pmol/kg in the modern ocean. Although W
is not precipitated in the euxinic environment (Mohajerin
et al. 2016), it is highly enriched in hydrothermal fluids
(Kishida et al. 2004). Therefore, we expect that the Mo/W
concentration ratio and the stable isotope ratio of Mo and
W in marine sediments would be powerful ploxies in pale-
oceanography. Recently, we have developed a new method
of stable isotope ratio analysis for Mo and W in marine
sediments on the basis of microwave digestion, chelating
column extraction, anion exchange separation, and deter-
mination by multicollector inductively coupled mass spec-
trometry (MC-ICP-MS). Using this method, we have ana-
lyzed a sediment core collected off Iwanai, Hokkaido in the
Japan Sea (43°22'36.0"N, 140°04'10.0"E, 900 m depth)
and estimated environmental changes at the bottom of the
Japan Sea middle depth in the past 46,530 years. The high
peaks of Mo concentration and Mo/W ratio suggested
euxinic precipitation of Mo 10,000, 15,000, 30,000, and
46,000 years ago. However, 8°**Mo neither exceed 0.9%o
nor correlate with the Mo/W ratio. Tungsten concentration
was relatively uniform similarly to Al, and §""*W was
about 0%o throughout the core, suggesting that chemical
supply from land was fairly constant.
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Distributions of Dissolved and Labile
Particulate Trace Metals (Al, Mn, Fe, Co, Ni,
Cu, Cd, and Pb) in Seawater on 160°W

in the North Pacific

The North Pacific Ocean is at the end of general ocean
circulation, characterized by influx of North Pacific Inter-

mediate Water and by aeolian supply of dust and aerosol
through westerly wind. GEOTRACES ocean section stud-
ies of trace metals in seawater have covered the Atlantic
Ocean but still limited in the Pacific Ocean. Recently, we
have reported the distributions of trace metals around the
Juan de Fuca Ridge (Zheng et al. 2017). In this study, we
report the distributions of Al, Mn, Fe, Co, Ni, Cu, Cd, and
Pb in dissolved (d) and labile particulate (Ip) fractions on
160°W in the North Pacific, where seawater samples were
collected during the R/V Hakuho-Maru KH-05-2 cruise in
August-September 2005. The dAl concentrations were low
at high latitude stations and the bottom maximum extended
from south to north. DFe and IpFe concentrations took
maxima at station ST14 that is ~190 km off the Aleutian
Islands and decreased sharply when leaving from the con-
tinent. Both d and Ip Mn and Co showed a maximum in
surface water (~20 m) at ST 14 and nearly constant concen-
trations in deep water. DNi and dCd showed nutrient-type
distributions. LpNi and IpCd were not detected. DCu in-
creased almost linearly from surface to a depth of 4,000 m.
There was a strong correlation between dCu and Si down
to a depth of 2000 m (r? = 0.747), but dCu substantially
increased in deep water due to supply from the sediment.
For Pb, the lp fraction was hardly detectable and d fraction
showed a subsurface maximum centered at a depth of ~200
m, ~35°N. It is likely that anthropogenic Pb in aerosol par-
ticles caused by coal burning in the Asian continent falls to
the Pacific Ocean, is subducted with surface seawater, and
then spreads throughout the North Pacific Ocean by ocean
currents.

Zheng L, Minami T, Takano S, Minami H, Sohrin Y (2017) Distribu-
tion and stoichiometry of Al, Mn, Fe, Co, Ni, Cu, Zn, Cd, and Pb in
seawater around the Juan de Fuca Ridge. J Oceanogr 73 (5):669-685.
doi:10.1007/s10872-017-0424-2

—

Figure 1. A snapshot at seawater sampling during the R/V Hakuho Maru
KH-17-3 cruise.
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