
Summary. In thelastdecade,considerableeffort hasbeendevotedto developingtomographicimagesof the
seismicstructureof mid� oceanridgesandhotspotvolcanoes.Theseimageshaveprovideda wealthof
informationaboutthedistributionof magma,andhaveresolvedseveralimportantissuesconcerningtherole
of thesefeaturesin tectonics,crustalgenesis,etc.Nevertheless,themodelshavefor themostpartbeenput to
descriptiveandqualitativeuses.Their applicationto quantitativemodelsof geophysicalphenomenonhave
beenfairly limited, which is ironic giventhattheyprovideavery quantitativeanddetaileddescriptionof the
subsurface.Herewe proposeto usea particulartomorgaphicmodel � onethatincludesAxial volcanoand
nearbyportionsof theJuandeFucaRidge � to developquantitative3D modelsof stressanddeformationin
this region.We will comparethepredictionsof thesemodelswith geodetic,tidal� loadingandseismicitydata,
andusethemto attemptto explainsomepuzzlingfeaturesof thesedata.

Thenewtomographicmodelwasconstructedusingdatafrom a 1998airgun� to� OBSactiveimaging
experiment.Theimagedareaincludesa 40 by 40 km regionaroundAxial volcano,andincludesboththe
centralAxial magmachamberandasmaller,apparentlyunconnectedmagmachamberon theCoaxial
segmentof theJuandeFucaregion.Themodelalsoincludesvariationsin Mohodepth,which arequite
strong,with theMohodeepeningto about11 km beneaththecenterof thevolcano(from about8 km at its
flanks).We planto convertthiscompressionalvelocitymodelto 3D stress/deformationmodels.Threephases
of modelingareenvisioned,a controlphasesusingsimpleasimpleMogi � typedescriptionof pressure
sources;a fully threedimensionalquasi� staticelasticmodelthatcanaddresstheway in which lateral
heterogeneities(andespeciallytheirregularly� shapedmagmachamberitself) concentratestres;andfinally, a
fully threedimesionalmodelthatalsoincludesviscoelasticcreep.Theelasticmodelwill usetheinexpensive
andcommercially� availableBEASY boundary� elementmethodcode. Theviscoelasticcalculationswill
employJishuDeng'sFEVERfinite elementcode.

A systematicanalysisof uncertaintywill beanintegralpartof thestudy.As we representtheearthwith
increasinglycomplexmodels,weneedto beincreasinglycognizant,first of thepotentialsourcesof
uncertaintyin thesemodelsandsecond,of thewaysin which theseuncertaintaintiesinteractandleadto
errorsin predictionsof thegeophysicalobservables.Uncertaintiesarisebecauseof noiseandpoorresolution
in theunderlyingtomographicmodel;in theway in whichseismicvelocity is scaledinto elasticand
viscoelasticparameters,andin theway thethreedimensionalmodelsareregriddedin orderto meetthe
demandsof particularsoftwarepackages.We will employa standardMonteCarloapproachto quantifying
thenexteffectof all theseuncertainties.

A fairly largeanddiversebodyof geophysicaldataareavailablefor Axial volcanoandits environs,collected
duringadecade� long intervalthat includestwo majorvolcaniceruptions.Thesemeasurementsinclude
extensometer,tilt, andsubsidencemeasurementsmadewith oceanbottomsensorsdeployaroundthe
volcano,seismicitymeasurementsmadewith SOSUSandwith OBS's,andheatflux estimatesmadeby
trackingthermalplumesemanatingfrom hydothermalfields.Eachof thesemeasurementshasfeaturesthat
arecurrentlyunexplained,but which mayberelatedto theeffectof magma,andthevery largelateral
gradientsin materialpropertiesandtemperaturethatit causes.
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