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AbstractⅥ屯challengedtoadoptseveralmicro－electronicdevicestomeasureaquaticlives・  
Thedevicesincludeddatastoragetags，ultrasonictags，andsatellitePTTbfortheredsea  
breams，Ad61iepenguins E）goscelisadeliae，theLakeBiwacat丘shSilurusbiwaensis，and  
SeaturtlesCarettacatetia・Basedontheseresults，neWdevicesformarinebiotelemetryare  
under development・They are a visualdata storage tag and a magnetic鮎1d sensor  
accelerometertag・WbhaveaplantOteSttheprototypesinThai1andcomingFebruary・  
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ImtI℃ductiom   

Recently，duetodrasticdevelopmentofmicroelectronics，WeCanuSeVerySmartdevicesto  
measurebehaviorofmarinelives・Wtchal1engedtoadoptseveralmicro－electronicdevicesto  
measureaquaticlives・Thedevicesincludedsmal1datastoragetags，ultrasonictags，and  
SatellitePTTsfortheredseabreams（Mitsunagaetal．，1999），Ad61iepenguins E＞goscelis  
adeliae（Araietal・，2000），thel・akeBiwacatashSilurusbi棚enSis（Takaietal．，1997），and  
Seaturtles CarettacaTt！tta（SakamOtO etal・1997）．Thesetechniqueswereveryusefu1to  
understandthecorrelationbetweenambientfhctuationandtheirbehavior．   
Basedonthesuccessfu1results，WeattemPtedtodeveloptwotypesofnewdevicesfor  
marinebiotelemetry・OneisavisualdatastoragetagandtheotherisamagneticBeldsensor  
accelerometer tag. 
Inthispaper，Iintroduceourrecentresearchworksandaconceptofthenewdatastorage  

tags・   

Methods   

Adatastoragetag，PD2GA（LittユeLeonardoCo．Ltd．，Tbkyo）0riginal1ydesignedforthe  
AdiliepengulnintheAntarcticawasattachedtoaredseabream・Thetagweighed17・7gin  
Water，Were20mmindiameterwith122mlength，andhad32－Mbitflushmemoriesinsideto  
StOrefourchanneldataincludingsurgingandswayingacceleration（±4gravity），reVOlution  
Ofascrew（revolutionpersecond），andswimmingdepth（0－200m）．Theaccelerationdata  
representedlongitudinalandlateralosci11ations，reSpeCtively．Thesedatawereconverted  
into12－bitdigitaldataandarchivedbyamicroprocessorinside・Thesamplingratewas  
VariablerangingfromO・0078sto2・Osaccordingtothepurposeoftheexperiment・We  
adoptedO・09375sforsamplingrateofaccelerationtoestimatetai1beatfrequency，andevery  
One－SeCOndfor depthandspeeddatainthisstudy・The experimentwasperforTnedin a  
Bshpondwhichwasarectangle125－mby42－mwith3－mdepth・The丘shpondhadbeenused  
forasaltfarmthenrebrmedforthefisheriesexperiments・Therefore，SeaWaterinthepond  
WaSdrainedoffafterexperimentstorecoveryexperimental丘shes・Anexperimentalredsea  
breamweighed2・6kgand53－Cmforklengthwasreleasedinthefishpondat13：575th  
October1998andrecoveredatlO：217th・Thedatastoragetagswereattachedtothedorsal  
musclesinfrontofthedorsal丘n．  

51   



Results and discussion 
Ⅵ屯pickedoutthespeeddataoverO・5ms－1sincethescrewofthetagsbegantorotate  
mechanicallyoveraroundO・4ms－1・FortythreetimesofswimmlngeVentSWereSummedup  
inthedata・The43eventswereclassifiedinseveralpatternSaStyPel‥Simplydashoverlm  
s－1andstop，type2：dashoverlms－1，mOderateswim，andstop，tyPe3：mOderateswim，dash  
underlms－1，andstopフtyPe4：mOderateswim，dashoverlms－1，mOderateswimagaln，and  
StOP，type5：Others．   

Whydidtheredseabreamindicatethesepatterns？Didtheredseabreamseebaits，  
predators，andhrshelterstohideinthewater？TbanSWerthesequestions，Wehavetosee  
Whattheredseabreamseeinthewater・ThereforethevisualdatastoragetaglSneCeSSarytO  
replythequestions．   
Ⅵ屯canCalculateswimmingdistanceofthe鮎hbyintegrationofsurglngaCCelerationasa  
Simpleequationasfo1lows，  

Sn＝S。－1＋1／2at2，  
S：SWimigdistanCe（m）  
a‥Surghgacceleration（血s2），  
t：血1e（S）．   

Fig・1showsobservationdataofthesurgingacceleration，Swimmingspeed，anddepth，and  
Calculationdataoftheacceleration・Fig・1－eShowsdifEerentialbetweenobservationdepth  
andcalculated distance・The difEerentialmayindicatethehorizontalmoving distanCe・  
ThatisFig・1－fshowstotalmovingdistanCeOfthe貢shastimeelapsedandFig・1－gShows2－D  
POSitionofthe丘sh・Thisresultsuggeststhatwecouldcalculate3－Dpositionofthe丘shifwe  
take3－Daccelerationdata．   

ConceptorneⅥ7devices   
Wbarenowdevelopingthenewdevicessuchasavisualdatastoragetagandamagnetic  
丘eldsensoraccelerometerwithAllecElectronicsCo．Ltd．   

Thevisualdatastoragetagisinsta11edwithCMOSCCDdevicethatcantakelOOpictures  
With28000pixels・Thedimensionofthetagis92Ⅹ40x28mm3withca・200g・Ithasan  
IrDAinterfacetotransferpicturestoPC・AprototypemodelhascapacitytolOOmpressure・   
Themagnetic丘eldsensoraccelerometerhasaMRsensorandtwoaccelerometersinit．The  
MR sensorcan detect3－D magnetic丘eld to tranSfbrminto3－D directiondata．Ⅵゐcan  
Calculate3－Dpositioncombiningthe3－Ddirectiondataand3－Daccelerationdata．The  
dimensionis54mm¢x178mm・AdiagramofitscircuitwasJuStCOmpleted・   
Wthaveaprospecttocompletebothofthetagsinafewmonths・Ifeverythinggoeswell，  
WeWOuldliketobringthetagstoMan－NaiIs・tOteStWithgreenseaturtlescomingFebruary  
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20－1f）  Calcul釦ion－ObseⅣ如ion  
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