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Geologic fieldstudies i n dicate active intraplate fau l t ing in the
AndeanForearcbetween30°-31°S.
Surfacerelicsindicateinstantaneousmotionandsuggestthatmode-
ratetolargeearthquakesfrequentlyoccurinthestudyarea.
DifferentialmotioninferredfromGPSresidualssuggestsextensional
deformationinthestudiedsegmentoftheAndeanForearc.
AssumingcharacteristicearthquakestherecurrenceintervalforM=
7eventsalongthePuertoAldeaFaultis470+/-140yrs.
Modelingtheredistributionofstressesand strainsrevealsanextra
loadofextensionalstrainsimpos edonintraplatefaultsduringrupture
of

s

greatsubductionearthquakes.

Largedotsrepresentrecentandhistoricalearthquakesalong
theplateinterface.Blacklinesindicatetracesofactiveintrapla-
tefaultsalongwhichredistributionofstressesduetointerplate
faultingwasapproximated.Contoursdepictmodeledstrainsin
E-Wdirection.Thearrowandthefocalmechanismshowthedif-
ferentialhorizontalmotionandtherelatedfaultingmechanism,
assumingthatthismotionisaccomodatedalongthestudied
faults.Focalmechanismdiagramsatthefaultcentersrepre-
sentthedirectionsandamountofmomentredistributionalong
thefaultplanes.Seismicmomentredistributionrangesfrom2.9
-8.3*10Nmforthelast150years.
Notethatresultsfromgeologicfieldobservationsandtheinter-
pretationoftheGPSresidualsaswellastheresultsfromseismic
momentredistributionmodelingsuggestextensionaldeforma-
tionalongmajorintraplatefaultsintheforearcofthestudied
area.
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AbundantintraplatefaultingalongN-Strendingfaultswith observedintheworkingarea.
Themainfault-trace,thePuerto

Aldeafault,borderstheeasternrangefrontofthe"AltosdeTalinay"overalengthof50-60km.

inUpperMiocene-Quaternarystratacanbe
Offsetsvaryfrom0.1mto>10m.Theacross-strikedistanceofintraplatefaultsvariesbetween5-10km.

Fault-slipdatafrom47outcropsrevealextensional(leftfigure)and/orstrikeslip(rightfigure)deformation.Whileextensionalfaulting
dominatestheentirestudyarea,strikeslipprincipalstraindirectionsareleft-lateralintheNandright-lateralintheS. yellow:outcropspre-
sentedin detail; redpoints:P-axes;bluecrosses:T-axes;50mcontourintervalsfromtopographicmap(1:50000map Instituto
GeographicoMilitar,Chile)

D :RoadcutalongsidethePan-AmericanHighwaynearTongoy.Verticaloffsetin
Quaternary(marine)successionsis0.8m.NotethatfaultplanedipstowardsSSWwhile
thetopographyslopesnorthwards.Fault-slipdatarevealNNE-SSWextensionandsini-
stralstrikeslip.motion.

C:FaultingofQuaternary(fluvial)depositsnearTermasSocosthermalspring.Minimum
verticaloffsetamountsto8m.Crushedcobblesinthefaultplanesuggestinstantane-
ousmotion.Fault-slipdatarevealdominantlyobliqueslipwithleft-lateralcomponent

A:Fault ingofQuaternarystrata5kmSofElRinconalongsidethePuertoAldeaFault.
Verticaloffset6m.Evidenceforinstantaneousmotion(coseismic)fromcrushedcobbles
inthefaultplane(seeinset).Fault-slipdatarevealNE-SWdirectedextensionandleftlateral
strikeslipmotion.

B:TiltedmarineterracesofMiddle-UpperMioceneageatElRincon.Bedding
planesdip~30°towardsW.Fault-slipdatarevealprincipalextensiondirection
trendingNE-SWandsinistralstrikeslip.
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Abstract

Thisstudyfocusesonforearcdeformationand
related earthquake-faulting processes and

provides evidence for earthquake related
surfaceruptur ingintheareabetween30°Sand
31°S.
Results fromgeologicalfieldinvestigationsand
recent GPS measurements were used to
approximateratesoffault ingandtoevaluate

superpositionand/or interaction of interplate
faultingandintraplatefore-arcdeformation.

Us ingelast icdis locat iontheory weevaluate
staticredistributionofstresses/strainsduetolarge
historicalsubduction r elatedearthquakesand

study associated load ing and unloading
phenomena alongapparent lyshal lowfaul ts
withinthehangingwalloftheAndeansubduction

zone. Earthquake recurrence intervals are
deducedfortheseintraplatefaultsusingscaling
laws,assumingthatcharacterist icearthquake

faultingprevailsinthestudyarea. Right:TheforearcofZone2withlocationofthestudyarea( ).TheCoastaland
Precordilleranstructuralunitsaredelineatedbyredframes.Theyareassumedtomoveas
uniformblocksinducingadifferentialmotionof9.5+/-4.8mm/yr.Theazimuthofthediffe-
rentialmotionisN65°E+/-8°.Notethatthetypeofdeformationandtheazimuthofthe
extensionalstrainsinferredfromGPSresiduals coincidewiththeresultsobtained
bygeologic( )fault-slipdata.
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GPS-residualsbasedonAndeanElastic
Dis locat ionModel(

Northern Central Chile

Klotzetal. ,2001) .
Residual velocitieswithin theforearc
(red)andtheBackarc(yellow)ofZone2
areplottedseperately.Residualveloci-
tiesintheForearcindicateextensional
strainsintheorderof0.049+/-0.01410
strain/yr. Residual velocities i n t h e
Backarcsuggestcontractionintheorder
of-0.011+/-0.003
NotethatstationslocatedintheC

indicatewestward
motions while s tat ions in the
Precordillerasuggesteastwardresidual
m o t i o n . T h e p r e f e r r e d w e s t -
ward/eastwardmotion of t h e s t a t i o n s
a l o n g t h e C o a s t a l
Cordillera/Precordillerarespectively,indi-
cateuniformblockmotionofthesepe-
ratestructuralunits.
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(1)Rosediagramshowingdipazimuthforthefaultplanesofthe outcropsin5°bins.Redvectordelineatesaveragedip
azimuthand95%confidencelimits-N70.9°E+/-8.3°;(2a)Compositeplot( )ofprincipalstrain
directionsinferredfrom774fault-slipdatasets( ).(2b)RosediagramplotsT-axesazimuthssortedin5°bins.
Blue extensiondirectionand

presented

vectordelineatesaverage 95%confidencelimits-N68.3°E+/-6.6°.(2c)RosediagramplotsP-axesazi-
muthssortedin5°bins.Redvectordelineatesaveragecompressiondirectionand95%confidencelimits-N167.8°E+/ -12.3°.Note
thatthedominatingcompressiondirectionis(sub)perpendiculartoplateconvergencedirectionwhiletheprincip alextensiondirec-
tionsclusterintheNEandSWquadrant.
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