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ChemicalnahreororlglnOfgroundwaterincrackshasbeenpoorunderstoodbecauseof

difficultiesoncollectionofwatersamplespreservlngItsnaturalconditions.LittleisknOwnon

thequantificationonstabilityandmeanresidencetimeofcrackwateralso.Weconducteda

smdyofgroundwaterincracksbydrillingtwoboreholes,andanalysュsuSlngthe

multi-isotopeapproach･ThesiteshavesetinagraniticprovincecalledAbukuma,NEJapan,

anddrillholes140m-and180m-deepweremade.Insitusamplingofwaterseachdrillholes

aredonewiththeslngleanddoublepackermethods.

Chemicaltypeofgroundwaterhasavarietywithdepth,theshallowergroundwateris

categorizedasCa-HCO3-typewithslightNO3 contaminationwhereasdeeperonehas

Na-HCO3~type･Stableisotopecompositionofwatershowedthatallthesamplewaterisof

meteoricorlgln･However,the8Datdeeperlevelhasslgnificantlylowvaluesobviously

indicatlngthatthegroundwaterdoesnotorlglnatefromthepresentone.

The813cvaluesofDICfromtwosites,ShirasawaandMiharu ,Showdifferentprofiles

vertically･The813cprofilesindicatethatcarbonattheShirasawasiteisderivedfrom

biogenicsource,butthatattheMiharusiteisinfluencedfromothersources,suchas"Crustal

fluid"upwellingfromadeepgeologicenVironment･Theapparent14cdatecalculateduslng

theevaluated814cvalueisge仙ngoldertodeeperdepthatbothsites･

AttheMiham site,thetritium isdetectedevenatdepthof180m,indicatlngthat

relativelyyoungwaterhasinvadedintothecrackwater.Astheverticalprofilesof8Dand

8180showrelativelysmallchanges,theverticalmixlngOfcrackwater,surfacewaterand

crustalfluidlikelyoccurs･However,theresultbeyondthe10000yrBPintheapparent14c

datesuggeststhatthecarbonmixlngdoesnot丘equentlyoccurred.

AsfortheShirasawasite,thedeeperthecrackwater,thelowertheaDand8180values

arerepresented.Groundwaterwithverylow8Dand8180valuesislikelyrechargedinanice

ageconsistentwiththe叩parent14cdateshowlngtheolderageofcarboninthecrackwater

than10000or20000yrBP･Theevidenceshowsthatcrackwatercanbetrappedfわravery

longperiodevenatashallowdepth(80-180m).
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