Summary. In thelastdecadeconsiderableffort hasbeendevotedio developingomographiamagesof the
seismicstructureof mid-ocearnridgesandhot spotvolcanoesTheseimageshaveprovideda wealthof
informationaboutthedistributionof magmaandhaveresolvedseveraimportantissuesconcerningherole
of thesefeaturedn tectonicscrustalgenesisetc. Neverthelesghe modelshavefor the mostpartbeenputto
descriptiveandqualitativeuses.Their applicationto quantitativemodelsof geophysicaphenomenomave
beenfairly limited, whichis ironic giventhattheyprovideavery quantitativeanddetaileddescriptionof the
subsurfaceHerewe proposeto usea particulartomorgaphianodel- onethatincludesAxial volcanoand
nearbyportionsof the Juande FucaRidge- to developquantitative3D modelsof stressanddeformationin
thisregion.We will comparethe predictionsof thesemodelswith geodetictidal-loadingandseismicitydata,
andusethemto attemptto explainsomepuzzlingfeaturesof thesedata.

Thenewtomographianodelwasconstructedisingdatafrom a 1998airgunto-OBS activeimaging
experimentTheimagedareaincludesa 40 by 40 km regionaroundAxial volcano,andincludesboththe
centralAxial magmachamberanda smaller,apparentlyjunconnectedhagmachambeion the Coaxial
segmenbf the Juande Fucaregion. Themodelalsoincludesvariationsin Moho depth,which arequite
strong,with the Moho deepenindo aboutl1 km beneattthe centerof the volcano(from about8 km atits
flanks).We planto convertthis compressionaltelocity modelto 3D stress/deformatiomodels.Threephases
of modelingareenvisioneda controlphasesisingsimplea simpleMogi-type descriptionof pressure
sourcesafully threedimensionajuasistaticelasticmodelthatcanaddressheway in which lateral
heterogeneitieandespeciallytheirregularly-shapednagmachambeiitself) concentratetres;andfinally, a
fully threedimesionaimodelthatalsoincludesviscoelasticreep.Theelasticmodelwill usetheinexpensive
andcommerciallyavailableBEASY boundaryelementmethodcode. Theviscoelastiacalculationswill
employJishuDeng'sFEVERfinite elementcode.

A systemati@analysisof uncertaintywill beanintegralpartof the study.As we representhe earthwith
increasinglycomplexmodels,we needto beincreasinglycognizantfirst of the potentialsourceof
uncertaintyin thesemodelsandsecondpf the waysin which theseuncertaintaintiegteractandleadto
errorsin predictionsof thegeophysicabbservabledJncertaintiesarisebecaus®f noiseandpoorresolution
in theunderlyingtomographianodel;in theway in which seismicvelocity is scalednto elasticand
viscoelastiparametersandin theway thethreedimensionamodelsareregriddedn orderto meetthe
demand®f particularsoftwarepackages We will employa standardVonte Carloapproacho quantifying
thenexteffectof all theseuncertainties.

A fairly largeanddiversebodyof geophysicatlataareavailablefor Axial volcanoandits environs,collected
duringadecaddongintervalthatincludestwo majorvolcaniceruptions.Thesemeasuremenisclude
extensometetjlt, andsubsidenceneasurementsiadewith oceanbottomsensorsleployaroundthe
volcano,seismicitymeasurementsiadewith SOSUSandwith OBS's,andheatflux estimatesnadeby
trackingthermalplumesemanatingrom hydothermafields. Eachof thesemeasurementsasfeatureghat
arecurrentlyunexplainedbut which mayberelatedto the effectof magmaandthevery largelateral
gradientsn materialpropertiesandtemperaturehatit causes.
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