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ＴｈｅＰｏｌｌｕｔｉｏｎｏｆＯｋｉｎａｗａＭａｉｎｌｓｌａｎdsYakataTideland

BY

Akatsuchi

ＥｉｚｏＮＡＫＡｚＡｏ，ＳｅｉｋｏｈＴｓｕＫＡＹＡＭＡ・ａｎｄＫｅｉｋｉＳｕＮＡＧＡｗＡ.．

１．Introduction

Pollutioncausedbyakatsuchiisinacriticalstateintheseasurroundingthesouthwestern

islandsofJapanthatincludetheOkinawaprefectureAkatsuchi，orKunigamiMahji，ｉｓａｎ

ａｃｉｄｉｃｒｅｄｓｏｉｌｔｈａｔｉｓｗｉｄｅｌｙｓpreadalloverOkinawa、Thepollutionofthecoralseaarounｄ

ｔｈｅｉｓｌａｎｄｓａｒｅｓａｉｄｔｏｈａｖｅｓtartedwiththesuddenandfastpacedlanddevelopmentsand

excavationｓｔｈａｔｂｅｇａｎｉｎｌ９５０・

Manyresearchesandstudiesoftheakatsuchipollutionhasbeendone（i・eOhmija，1985；

OkinawaDepartmentofHealthandEnvironment，1981；Onaga,1974)．Assessmentsofthe

amountofakatsuchithathasaccumulatedandspreadｏｕｔｉｎｔｈｅｃｏｒａｌｓｅａ，however，havenot

beendonesufficiently・Ｔｈｅａｍｏｕｎｔｏｆａｋａｔｓｕｃｈｉｔｈａｔｆｌｏｗｓｉntotheseafromrivers，ｓｏｍｅ‐

thingthatneedstobeanalyzedevenbeforeanyassessmentsaredone，haslikewise，notbeen

analyzed

Thereasonforthislackofinformatiｏｎｉｓｔｈａｔｍｏｓｔｏｆｔｈｅｐａｓｔｓｔｕｄｉｅｓｄｏneonakatsuchi

eithersurveyedonlｙａｆｅｗｐｏｉｎｔｓａｒｏｕｎｄｔｈｅｍｏｕｔｈｓｏｆｒｉｖｅｒｓｏｒｔｈｅｙｗｅｒｅｄｏｎｅｏｎｌｙｏｎｃｅａ

ｙｅａrinacarelessmanner・

Bysurveyingseveralpointsinawideareacontinuously，thisresearchattemptstogeta

betteｒｌｏｏｋａttheakatsuchithathasaccumulateｄａｎｄｓｐｒｅａｄｏｕｔｉｎｔｈｅｃｏｒａｌｓｅａ、Ｔｈｅａｒｅａ

ｏｆｔｈｅｃｏｒａｌｓｅａｔｈａｔｗａｓｓｕｒveyedinthisresearchistheYakataCoastofOnnaVillage、

ThiscoastalareaisalsocalledtheYakataKatabarubythelocalpeople，meaningthe

YakataTideland，orYakataTidalFlat、Ｅｖｅｎｔｈｏｕｇｈｔｈｅａreawheretheriverflowsintothe

sea，thedrainagebasin，attheYakataCoastismostlycoveredbyforests，ｔｈｅｃｏｒａｌｓｉｎｔｈｉｓ

ａｒｅａｉｓｓａｉｄｔｏｂｅｍostlydestroyedduetoseapollutioncausedbylanddevelopmentsand

excavations．

２．LocationandMethodsoftheFieldSurvey

TheYakataTidelandisalargetidalflatthatstretchesoutontheYakataCoastlocated

onthenorthernpartofOkinawaMainlsland（Fig.1)．Thecoralreefhereextendstwokilo‐

ｍｅｔｅｒｓｆｒｏｍｔｈｅｃｏａｓｔａｎｄｍｏｓｔｏｆｉｔｉsabovewaterduringlowtides・Thetidalrangehere

isapproximatelytwometers．
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Ｔｈｅｄrainagebasinhereismostlycoveredbyforestsandakatsuchiiswidelyspreadabout

inthesoilofthedrainagebasinAsFig、１shows，agoodportionoftheforestsherehas

beenexcavatedTbeareaofexcavatiｏｎｉｓｏｎｌｙ７ｐｅｒｃｅｎｔｏｆｔｈｅdrainagebasinandtheland

excavationswbichstartedinl987hadendedinl99a

SurveypointswereplacedinａｗａｙａｓｔｏｃｏｖｅｒｍｏｓｔｏｆｔｈｅＹａｋａｔａＴｉdeland・Ｉｍａｇｉｎｅａ

ｇｒｉｄｔｈａｔｅｘｉｓｔｓｏｎｔｈｅｔｉｄalflatwiththedistancebetweeneachintersectionanywherefrom

50tolOOmeters・Thesurveypointswereplacedonｅａｃｈoftheseimaginaryintersections・

SurveypointswithinlOOmetersofthecoastlinewereplaced50metersapartwhilesurvey

pointsbeyondlOOmetersofthecoastlinewereplacedlOOmetersaparLAreaswherethe

akatsuchicontentofthesoilwasthoughtwouldincreasesuddenly，anextrasurveypointwas

placedbetweenthemainsurveypoints・Thesoilsamplestakenateachsurveypointarefirst

putthroughasievewith2mmopenings・Then，ｔｈｅsoilwhichpassedthroushisdissolved

withafixedquantityofsolvent（３Ｊｏｆwater)．Finally，thesolutionisanalyzedwitha

photochemicalturbiditymeterforakatsuchicontentandacaliberationiscalculated．

３．SurveyResults

TheaveragerainfanandwindspeedfｏｒｅａｃｈｄａｙｏｆｔｈｅｓｕｒｖｅｙａｒｅｇｉｖｅｎｉｎＦｉｇ．２．

Becausethecoastlmefacesthewest，windsthatblewanywherefromthenortheasttothe

southweregivenwindｓｐｅｅｄｓｏｆｚｅｒｑＴｈｉｓｉｓｄｕｅｔｏｔｈｅｆａｃｔthatonlywindsthatcause

waveswouldaffecttheaccumulatingandspreadingofakatsuchi・

ＴｈｅｒｅｓｕｌｔｓｏｆｔｈｅＭａｒｃｈｌ３，１９９３ｓｕｒｖｅｙｉｓｓｈｏｗｎｉｎＦｉｇ、３．ＴｈｅｖａｌｕｅｓｓｈｏｗｎｉｎＦｉｇ３

ａｒｅｔｈｅｐｅｒｃentagesofakatsuchicontainedineａｃｈｌｋｇｏｆｓｏｉｌｓａｍｐｌｅ・ＡｓＦｉｇ３ｓｈｏｗｓ，

areaswithhighcontentsofakatsuchiaremostlyclosetodrainageoutletsandmouthsof

rivers，Highconcentrationsofakatsuchicanalsobefoundalongthenavigationchanneland

suddenchangesinakatsuchicontentofthesoilcanｂｅｓｅｅｎｈｅｒｅ・TheresultsfroｍｔｈｅＭａｙ

２２ｓｕｒｖｅｙａｒｅｓｈｏｗｎｉｎＦｉ９．４．Beforethedayofthissurvey，ａｓｓｈｏｗｎｉｎＦｉｇ、２，ｆｒｏｍＭａｙ

２４ｔｏ２５，ｔｈｅｒｅｈａｄｂｅｅｎｌ４０ｍｍｏｆｒａｉｎｆａｌＬＴｈｅｗｉｎｄｓｏｎｔｈｅｓｕｒｖｅｙｄａｙｗｅｒｅｓｌightbreezes

oflessthan1.0ｍ／ｓｉｎｗｉｎｄｓｐｅｅｄ・Ｉ、Fig.４，almostallthesurveypointsshow2､5％of

akatsuchicontentshowingthattｈｅｒａｉｎｆｒｏｍＭａｙ？ｔｏ？causedalargeamountofakatsuchi

tｏｆｌｏｗｉｎｔｏｔｈｅａｒｅａ・Pointswheretheakatsuchicontentｗａｓｏｖｅｒ2.5％startfromthetip

ofthenavigationchanneLcontinuealongthechannel,andstretchoutpastthechanneltothe

north・Ｔｈｉｓａｒｅａｉｓｕｓｅｄａｓａｒｅｇｉｏｎｆｏｒｂｒｅｅdingmarinealgaeduringthewinter・Whenthe

akatsuchicontentoftheareaexceeds2,5％，ｉｔｉｓｎｏｌｏｎｇｅｒｕｓａｂｌｅａｓａｂｒｅｅｄｉｎｇｇroundfor

suchalgae・

Theresultsofthesurvey（June３）conductedafterapproximatelyl40mmofrainfall（Ｍａｙ

24）ａｒｅｓｈｏｗｎｉｎＦｉｇ５・ThepercentagesaresomewhatlowerthanthoseofFi９．４．The
reasonthattheakatsuchiconteｎｔｏｆｔｈｅｓｏｉｌｉｓｌｏｗｅｖｅｎａｆｔｅｒａｃｏｎｓiderableamountof

rainfallcanbeexplainedbystudyingtherainfallitselfandthewindsthatoccurredafｔｅｒｔｈｅ

ｒａｉｎｆａｌＬＡｓｓｈｏｗｎｉｎＦｉ９．２，ｔｈｅwinｄｓｂｅｆｏｒｅｔｈｅｓｕｒｖｅｙｏｎＪｕｎｅ３ｗｅｒｅｑｕｉｔｅｓｔｒｏｎｇｗｉｔｈ

ｗｉｎｄｓｐｅｅｄｓｏｆ２ｔｏ３ｍ／s・Ｉｔｉｓｄｅｄｕｃｅｄｆｒｏｍｔｈｉｓｔｈａｔｔｈｅｗａｖｅsinducedbythesestrong
windscarriedandmovedtheakatsuchiandcausedanaturalcleaningeffecttooccurinthe
YakataTideland．
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Resultsofsurveys（Augustl6）conductedafterthreetyphoｏｎｓｈａｄｐａｓｓｅｄａｒｅｓｈｏｗｎｉｎ

Ｆｉ９．６．Eventhoughthetyphoonshadbroughtalongapproximately50mmofrainfall，the

surveysshowthattheoverallakatsuchicontentintheareawasveryｌｏｗ・Resultsofthe

Novemberl7surveyarｅｓｈｏｗｎｉｎＦｉｇ７・ＡｒｏｕｎｄｔｈｉｓｔｉｍｅｏｆｔｈｅｙｅaronOkinawa，seasonal

winds（northernwinds）begintoblowBecauseofthesewinds,thesoilaroundthecoralsand

oceanfloorbecameevencleaner・Also，ｄｕｒｉｎｇｔｈｉｓｔｉｍｅｏｆｙｅａｒ，thewatertemperatureis

relativelｙｌｏｗ，allowingthebreedingofmarinealgae・ＡｓｓｈｏｗｎｉｎＦｉｇ７，theakatsuchi

contentoftheregionusedforbreedingthealgaethatisnorthofthenavigationchannelhas

becomelessthan１％，makingthebreedingpossible・

TheverticaldistributionofakatsｕｃｈｉｉｎｔｈｅｓｏｉｌａｒｏｕｎｄｔｈｅｍｏｕｔｈｏｆｔheShimokuchi

RiverisshowninFig、８．Ｔｈｅ＊symbolintheillustrationshowsthesurveypointandthe

contourillustrationsshowthedistributionofakatsuchiintheｓｏｉｌｄｏｗｎｔｏ５０ｃｍ・Allthe

soilsamplestakenwerereddishsoils、Akatsuchicontentbecomesmuchgreaterbeneaththe

surfacethanontheSurface・Ｔｈｅｆａｃｔｔｈａｔｔｈｅｒｅｉｓａｎａｍｏｕｎｔｏｆａｋatsuchibeneaththe

surfacethatwouldbeunimaginablejustbylookingattheakatsuchicontentofthesurface

showsthataconsiderableamountofakatsuchihadflownintothisareaseveralyearsago．

４．Conclusion

Awhileago，thesunlightofasettingsunreflectingoffthetidelandwasblinding・Today，

however，thewholetidelandiscoveredbyakatsuchiandnoreflectioncanbeseenanymore

ThisresearchachievedabetterunderstandingoftheakatsuchipollutionoftheYakata

TidelandloｃａｔｅｄｔｏｔｈｅｎｏｒｔｈｏｆＯｋinawausingcarefulfieldsurveys、Thesurveyswere

conductedaboutonｃｅａｍｏｎｔｈｆｏｒａｙｅａｒｃｏｖｅｒｉｎｇ４ｋｍ２ｏｆarea・Thesurveysalsoexplained

theannualaccumulatingandspreadingcyclｅｏｆａｋａｔｓｕｃｈｉｔｈａｔｆｌｏｗｓｉｎｔｏｔｈｅｓｅainthe

surveyedarea・Finally，byanalyzingtheconnectionbetweenakatsuchicontentofthesoiland

windspeeds，itwasdiscoveredthatthenaturalcleanmgeffectscausedbywindwaveshasa

bigimpactonthesurveyedarea・Therearefurtherplansofsurveyingthewavesandcurrents

oftheYakaｔａＴｉｄｅｌａｎｄａｒｅａａｓｗｅｌｌａｓｐｌａｎｓｆｏｒreportingthemathematicalcalculations、

Inclosingｔｈｉｓpaper,wewouldliketothankFutoshiKinjoａｓｔｕｄｅｎｔａｔｔｈｅｔｉｍｅｏｆｔｈｅ

ｓｕｒｖｅｙｓｆromtheOkinawaDepartmentofCivilEngineeringandArchitectureaswellas

ToshiyoshiUzawhoisatechnicalofficerattheUniversityoftheRyukyus
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