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Chemical Signatures Suggesting Recent Fault Activity
* Detection of Elemental Changes due to Fault Activity *
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Fig.8-16 Identification of recent fault activity (a) Fig.8-17 Photographs of polished sample surfaces and X-ray microscopy
with and (b) without overlying strata images showing spatial distribution of Mn and Fe from fault gouges of

(a) capable and (b) incapable faults
Mn and Fe are concentrated in the gouge of the capable fault.

Afault, which is a fracture in a rock mass that has experienced revealed that the concentrations of several elements such as
displacement and can generate earthquakes, is classifiedmanganese (Mn) and iron (Fe) in fault gouges were clearly
as a capable or incapable fault based on the existence f GLUHUHQW EHWZHHQ FDSDEOH DQG LQFCLC
any displacement over the past several hundred millennia. Mn and Fe, discovered to be concentrated in the gouges of
,GHQWL¢;FDWLRQ RI FDSDEOH IDXO W \capableFdulX ¢ah i oxilés thathe@ InBokiideHn Watet X faultF
KD]DUG DVVHVVPHQWY DQG IRU DVVHVWRXQH WKHINQHHUWORL LRBABBPHPEIE®H EHF
GLVSRVDO DV WKH\ DUH FRQVLGHUHG WrRin&Dmagménty antiQ@lay mbD&)ald. SaaMdrQalLimi®ateR U
displacement in the near future. Generally, recent fault activity can migrate into the gouge of a capable fault when fault activity
LV LGHQWL¢HG EDVHG RQ WKH RFFXU Uddu3ésHh& fort&lionGof. NeSvGrBdtureB. A Watér Qrovi ide¢p
strata overlying the fault. However, when such overlying strata underground is reductive, Mn and Fe remain dissolved in the
are absent or when faults are newly found during underground water. The migration of the reductive water to the subsurface
tunnel excavation, alternative methods for identifying fault during faulting results in its mixing with near-surface water
activity are needed (see Fig.8-16). that is rich in oxygen, leading to the subsequent precipitation
)DXOWYV DUH JHQHUDOO\ DVVRFLDWoHoldhleWwIK afdl Ad bkiderxtheHaultRapde. L H
D ]JRQH ZLWK QXPHURXV IUDFWXUHYV DQ (& d®iirastas | Fadud gofige bDan \eapabie] R lemains
RIWHQ LQFOXGHV D FOD\ ULFK 3IDXOW ipetihéhble; hbYopporirStidsFoRhe Tohodn@atién ¢HvVin and
reduction owing to repetitive fragmentation and clay mineral )H DUH SUHVHQWHG 7KHVH ¢QGLQJV ZLC
formation caused by water—rock interaction during faulting. capable faults using chemical signatures as well as the structures
In this study, the mineral and chemical compositions of fault and mineralogical characteristics of faults, especially when
JRXJHV IURP NQRZQ FDSDEOH DQG L QF@esltyE® feaiudex @imad HHetent DEabsOriddé @Gulting are
XVLQJ PXOWLSOH DSSURDFKHV VXFK DoYsqurdddueGd.thdJdbdendd &t Quebyip@stratd.D \
AXRUHVFHQFH DQDO\WHV &RQVHTXHQWO\ HOHPHQWDO PDSSL@DNVLRMD]X 1LZD
polished sample surfaces using an X-ray analytical microscope
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