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Introduction

ThePhilippineFaultZoneorPFZisamajorleft-lateralfaultthat
transectsthePhilippinearchipelagoforatleast1,200 kn (Allen,1962,･

Barcelona,1986)fromnorthern LuzontoMindanao(Figure1)ITheorigin.of
thePFZisattributedinparttooblique subduction along the Philipplne
Trench(h'tch,1970,.1972)andplaysaroleinthetransform motionbetween
thewest-dipplng Subduction along the PhilipplneTrench and theeast-
dippingsubductionalongtheManilaTrench(Hamburger,eta1.,i983).Based
ongeomorphicevidence,youngleft-lateraldisplacementswereinferred in
varioussegmentsofthefault(Allen,1962,･1975,･Nikata,etalL_,1977,･and
mTanOetal.(1986).SlipratesalongthePFZarepoorlyknownbutprobably

areintheorderof1-5mm/year(Hl'TanO,etat,1986)inやOrthcentralLuzon
toasmuchas2-2.5cm/year inCentralPhilippines(BaTT7eretaI,1991).The
DigdigFaultisthenorthern activesplayofthePFZassuggestedbythe
documentedyouthfulgeomorphicfeaturesandconfirmedbytheappearance
ofasurfacerupturealongmostpartofthefaultduringtheJuly16,1990
earthquake.

Thisreportbrieflysummarizestheresultsoftrenchingconductedbya
collaborativeresearchgroupfrom thePhilippineInstituteofVolcanology
andtheUniversitiesofHiroshimaandTokyo.Datingofthesampleswas
providedbyNagoyaUniversity.

The Trench Site

Thegeomorphology around thetrench site hasbeen previously
describedbyNbkata,etal.(1977,･1990) andisshowninFigure2･Thetrench
sitewassituatedalongapre-existingfaultscarpalongwhich the surface
ruptureofthe1990eventre-appeared･

Thesiteislocatedabout400m southeastofthe junction ofthe
MaharlikaHighwayandtheroadleadingtothetownproperofCaranglan,
Nueva Ecija in non九 CentralLuzon,Philippines.Four trenches were
excavatedbutthisreportdealsonlywiththesecondnonhem osttrench
(Trench#3ofFigure3)asmostofthedatedsampleswasobtainedfromthis
trenchanditisherewherethestratigraphicunitsarewell-exposed･
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The Trench Exposures

Fivelithologicunits,unitsA to E(from oldesttoyoungest)Were
exposedalongthetrench thatwasexcavated perpendicularto thefault
(Figure4).UnitAisa2-2.5m thicklayerconsistingmostlyofpebblesand
boulderswithsiltycoarsesandmatrixandintercalationsofcoarsesiltysand
andveryfinemuddysandlenscs･Thisunitistruncatedbyallidentified
faultingevents(Ⅰ,ⅠⅠ,andIIIinFigure4)･UnitB,whichisinfaultcontact
withunitAisalightbrown,massive,poorly-sortedfinetoveryfinesand
unit.UnitCwhichoverliesboth unitsA and ちisadarkbrownish-gray,
poorly-sorted,silty sand unitwith plantfragments and other organic
materials.UnitCisoverlainbyUnitDandbycolluvialmaterials.UmitDisa
yellowish,massive siltto very fine sand unitwhose basal Portion is'
relatively rich in organicmaterials.Stringersand patchesofdark gray,
sandyclayappeartobeliquefied.Thecolluvialmaterialsaremainlyderived
from erosionofunitA.UnitEisapoorly-sorted,silty,carbon-richsoilwith
somepebblesandcobbles.

Dating Results

Table 1isalistofsamplesobtained from thetrench With their
co汀eSpOnding radiocarbon ages as detem ined by accelerated mass

spectroscopy･Theagesaregivenin C14YBP(i･e･,BP-1950)･mesamples
consIStOfdetritalcharcoalthatareconspicuouslysmallinsizeandquantity.
Onesam plewasobtainedfrom UnitDonthenorthernwallandtwosamples
weretakenfrom UnitConthesouthernwall.

TABLEl.LISTOFDATEDSAMPLESFROMTRENCH#3

Sam ple StratigraphicTypeofMaterial
Number Horizon

DT3C-7 UmitC Detritalcharcoal
DT3C-9 UnitC Detritalcharcoal
DT3C-ll UnitD Detritalcharcoal

LaboratoryCode Age(C14YBP)

3149NUTA
3252NLTrA
3253

790+/-80
1100+/-130
480+/-130

Evidence ofSeismic Events

Detailedobservationofstratigraphicandstructural relationshipsin
thetrenchindicatesthatatleasttwo,andpossiblythree,seismicevents
including the1990eventcouldbeidentified･The 1990 eventisclearly
expressedasalinearverticalstmcturetrendingNlooW thattmncatesunits
A-Dinboth Wallsofthetrench(Figure4).Thiseventisindirectlydatedfrom
theageofunitDwhichoverliesthecolluvium,assumingthatthetimingof
depositionoflayerDdoesnotsignificantlyvaryfrom theageofcolluvium
formation.Thus,thiseventprobablyoccurredbetween134011600A.D.The
penultimateevent,ontheotherhand,ismarkedbythefom ationofscarp-
derivedcolluvialwedgeandbythetiltinganddegreeofdeform ationofunits
A-C･Thiseventapparentlympturedalongthesamezoneasthe1990event.
Thepresenceofanoldereventisindicatedbytheabmptterminationofunit
A･butitstimingismoredifficulttoconstrainasitwasevidentlyaffectedby
erosion and subsequentdeposition ofunitsBand C･Basedon two'ages
obtained from UnitC ､Vhich directly overliestheuppem ostportion of
faultedunitA,thiseventcouldhaveoccurredbetween71011240A.D.
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Implications

Despitethelimitednumberofdatedmaterials,thetrenchingresults
suggestanumberofinterestingpoints.The1645eanhquakelVhichaffected
alargepan ofLuzonislandisanattractivecandidateforthepenultimate
eventrecognizedin thisstudy consideringtheproximity oftheyounger
radiocarbonageof1640tothe1645event.Priortothisstudy,mTanOet.aJ
(1986)andNikata,etal.(1990)suggestedthatthe1645eventdidnotinvolve
theDigdigFaultsegmentbutwasrestrictedmainlytotheGabaldonsegment
furthertothesoutheast.However,ifthepenultimateeventdocumentedin
thisstudy isactually the 1645 eanhquake,then this event could be
comparabletothe1990earthquakeinten soflengthofrupture,magnitude,
andpossibly,eventheassociateddisplacements.Inthisscenario,theDigdig
segmentofthePFZwillhavearelativelysho代 recu汀enCeinterval(345-405
years,assumingthatthepenultimateeventisthe 1645 eanhquakeand

taking the younger age.of 1240 A･D･asthe oldestseismic event)and
relativelyhighsliprateslntheorderof1-2cm/year(using5-6m horizontal
displacementsasmeasured during the 1990 earthquake).1tesevalues,
although quitetenuouswithoutadditionaldatesandotherdata,presentan

interestingareaforfurtherresearchasitcouldhaveseriousimplicationsto
earthquakehazardsassessmentrelatedtofutureactivityoftheDigdigFault.
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Flgure1.ThePhmppineFaultZoneandothermajortectonjc
structuresinLuzonjs18nd,Phi=pplneS.
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(ModifiedfromN8kata,et81,1990)
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