
Non�hotspotvolcanochainsoriginatingfromsmall�scalesublithosphericconvectionM.D.Ballmer,J.vanHunen,G.Ito,P.J.Tackley,andT.A.BiancoInstituteofGeophysics,ETHZ,Zürich,Switzerland(ballmer@tomo.ig.erdw.ethz.ch/Phone:+41B44B6333248)Althoughmostoftheintraplatevolcanisminoceanbasinsisexpressedinlinearchains,notallofthesecanbeattributedtoastationaryhotspot.ManyridgesdonotshowalinearageBdistancerelationshippredictedbythehotspothypothesis–suchastheCookBAustal,MagellanorLineIslands,andPukapukaridges.CrackingofthelithosphereandsmallBscalesublithosphericconvection(SSC)havebeeninvokedtoaccountforthistypeofvolcanism.Theformerpresumesapartiallymoltenasthenosphere,whereasthelatterhasnotyetbeentestedandvalidatedinanumericalmodel.IntheEarth'suppermostmantle,SSCislikelytodevelopintheasthenosphereduetoinstabilitiesofthethickenedthermalboundarylayerbelowmatureoceaniclithosphere.Itischaracterizedbyconvectiverollsaligningplatemotion.Theydevelopbeneathyoungandthinlithosphereforlowmantleviscosities(e.g.forhotorwetmantle)oradjacenttolateraldensityheterogeneity.Inthesecases,partialmeltpotentiallyemergesintheupwellinglimbsofSSCafterremovingthebottomoftheresiduefrompreviousridgeBmelting.ThismechanismisfurthercomplicatedconsideringtheintrinsicstiffnessofthisresidueduetodehydrationBcausingasharpandcompositionallydefinedlithosphere/asthenosphereinterface.Inthisstudy,wetakethesteptowardsfullythermoBchemical3DBnumericalmodelsofSSCwitharealistic,temperatureBanddepthBdependentrheologyinordertoquantitativelytesttheSSCBhypothesisonintraplatevolcanism.Weexplorethe3DBpatternsofmeltingassociatedwithSSC,theageofseaflooroverwhichitoccurs,andtheratesofmeltgenerationbyvaryingthekeyparametersmantleviscosity,andtemperatureTm.Wealsoinvestigatetheeffectoflateraldensityheterogeneity,andofarheologydependentoncomposition(waterandmeltcontent).MeltingduetoSSCispredictedtoemergeinelongatedfeatures(~1000km)paralleltoplatemotionandnotjustatafixedspot.Therefore,irregularageBdistancerelationshipsoftheassociatedvolcanismarepredictedBcontrarytothehotspotmodel.TheseafloorageoverwhichvolcanismoccursissensitivetoTm.FormoderateTm(1350°C),volcanismdevelopsbeneatharelativelyyounglithosphere(~30Myr),andhigherTmretardstheonsetofSSCandvolcanismbecauseofthestabilizinginfluenceofathickerresiduefrompreviousmidBoceanridgemelting(e.g.,~50MyrforTm=1410°C).Mantleviscositycontrolstherateofmeltproductionwithdecreasingviscositiesleadingtomorevigorousconvectionandvolcanism.EffectiveviscosityrequiredtoobtainkmBhighseamountsis~1019Pa[s,orsignificantlylowerifstiffeningduetodehydrationisconsidered.OurcalculationspredictmanyofthekeyobservationsofthePukapukaridges,andthevolcanogroupsassociatedwiththeCookBAustral,LineandMarshallIslands.REFERENCESBallmer,M.D.,J.vanHunen,G.Ito,P.J.Tackley,andT.A.Bianco(2007),NonBhotspotvolcanochainsoriginatingfromsmallBscalesublithosphericconvection,Geophys.Res.Lett.,34.


