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Deformation mechanisms and ßuid behavior in a shallow, brittle fault

zone during coseismic and interseismic periods: Results from drill core
penetrating the Nojima Fault, Japan
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Abstract T his paper  descr ibes the r esults of petr ogr aphical and meso- to micr ostr uctur al
obser vations of br ittle fault r ocks in cor es obtained by dr illing thr ough the N ojima Fault
at a dr illing depth of 389.52 m. T he zonation of defor mation and alter ation in the centr al
zone of the fault is clear ly seen in cor es of gr anite fr om the hanging wall, in the following
or der : (i) host r ock, which is char acter ized by some intr agr anular  micr ocr acks and i n si tu
alter ation of maÞc miner als and feldspar s; (ii) weakly defor med and alter ed r ocks, which
ar e char acter ized by tr ansgr anular  cr acks and the dissolution of maÞc miner als, and by
the pr ecipitation of zeolites and ir on hydr oxide mater ials; (iii) r andom fabr ic fault br eccia,
which is char acter ized by fr agmentation, by anastomosing networ ks of tr ansgr anular
cr acks, and by the pr ecipitation of zeolites and ir on hydr oxide mater ials; and (iv) fault
gouge, which is char acter ized by the pr ecipitation of smectite and localized cataclastic ßow.
T his zonation implies that the fault has been weakened gr adually by ßuid-r elated fr actur -
ing over  time. I n the footwall, a gouge layer  measur ing only 15 mm thick is pr esent just
below the sur face of the N ojima F ault. T hese obser vations ar e the basis for  a model of
ßuid behavior  along the N ojima F ault. T he model invokes the per colation of meteor ic ßuids
thr ough cr acks in the hanging wall fault zone dur ing inter seismic per iods, r esulting in
chemical r eactions in the fault gouge layer  to for m smectite. T he low per meability clay-
r ich gouge layer  sealed the footwall. T he fault gouge was br ecciated dur ing coseismic or
postseismic per iods, br eaking the seal and allowing ßuids to r eadily ßow into the footwall,
thus causing a slight alter ation. C hemical r eactions between ßuids and the fault br eccia
and gouge gener ated new fault gouge, which r esealed the footwall, r esulting in a low ßuid
condition in the footwall dur ing inter seismic per iods.
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