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Comprehensiveinformationoftraceelementsinseawaterisimportantforunderstanding

themarinesystem.Zr,Hf,Nb,Ta,MoandW areadjacentelementsintheperiodictable.In

seawater,Zr,Hf,NbandTaaredominatedbyhydroxidespeciessuchasZr（OH）－5,Hf（OH）－5,

Nb（OH）－6 andTa（OH）－6,whileMoandWarepresentasMoO2－4 andWO2－4 .Thehydroxidedomi-

natedelementsaremorereactivethantheoxyaciddominatedelementsandthoughttohavepo-

tentialasoceanographictracersofexternalsources,physicalmixing,andscavengingremoval

processes.

Wehavedevelopedasolid-phaseextractionmethodusingTSK-8HQaschelatingresinto

concentratetheseelementsinseawater（Figure1）［1］.Thegreatestadvantageofthisresinis

itsenduranceto5M HF,sincethisisaneffectiveeluentforthesixmetals.Theanalyteswere

quantitativelyconcentratedfrom250mLseawaterwitha50foldconcentrationfactorthrough
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により行われた．
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Figure1.Analyticalmethod
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thecolumnextractionandevaporation.Seawatersampleswerecollectedfrom thewestern

NorthPacificduringtheMR05-K01cruiseofR/VMiraiusingaCTDcarousel,onwhich

Niskin-Xsamplersweremounted.TheinteriorofthesamplerswascoatedwithTeflonand

cleanedwithdetergentandHCl.Aportionofseawaterfordissolvespecies（D）wasfiltered

througha0.2・m NucleporefilterandacidifiedtopH2.2withHClandHF.Aportionof

seawaterforacid-dissolvablespecies（AD）wasacidified withoutfiltration.Theacid-

dissolvableelementincludesdissolvedspeciesandalabileparticulatefractiondissolvedduring

storage.Itwouldcontainspecies,suchasironhydroxides,adsorbedonclaymineralsandin-

corporatedinorganisms.

AtstationK1（51°N165°E）;K2（47°N160°E）;35N（35°N160°E）andKNOT（44°N

155°E）intheNorthPacificOcean,ZrandHfshowsystematicenrichmentwithdepth,Nb

showsslightdepletioninsurfacewater,Tashowsenrichmentinbottomwater,whereasMo

andW showconservativeverticalprofiles.TheconcentrationrangeofdissolvedZr,Hf,Nb,Ta

andW are31－275,0.14－0.95,4.0－7.2,0.08－0.29and40－51pmolkg－1,respectively,whereas

thatofMois97－105nmolkg－1.TherangeofZr/Hf,Nb/TaandMo/W moleratioare156－

394,24－64and1940－2600.ADtoDratioforZr,Hf,NbandTaarehigherinthesurfaceand

bottomwatercomparedtomid-depth,whereasconcentrationsforMoandW shownosignifi-

cantdifferencebetweenDandAD.ItmeansparticulateZr,Hf,NbandTaexistinsurfaceand

bottom waters.Wealsodeterminedthedissolvedconcentrationsinriver,rainwateretc.

AverageZr/Hfratioincrust,riverwaterandrainwateris36,131and114,respectively.

AverageNb/Taratiois13,17and23,respectively.AverageMo/W ratiois0.58,61and51,re-

spectively.Thus,Zr/Hf,Nb/TaandMo/W ratiosincreaseintheorderofcontinentalcrust＜

riverwater＜seawater,andthevariationofMo/W inseawaterismuchlargerthanthatof

Zr/HfandNb/Ta.
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