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Focal mechanisms of microearthquakes and stress fields in northeastern

I

Yamanashi prefecture, Japan, by temporary seismic observation
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Abstract: A two-year period of temporary seismic observation was carried out in northeastern
Yamanashi prefecture, Japan, to make a crustal stress map with a high spatial resolution over a small
area about 40x30 kilometers at depths above 20 km. Focal mechanisms of shallow microearthquakes
were determined from P-wave polarity data as well as body wave amplitudes, enabling us to obtain 259
well-determined solutions down to M;0.0. Reverse-faulting earthquakes are prominent through the area,
whereas earthquakes with strike-slip components were also locally found. Most of P-axes are oriented in
two directions, approximately N-S in the northern part and E-W in the southern part, which indicates
strong stress heterogeneity even in a small area. The analysis of a stress tensor inversion shows that the
study area can be divided into five tectonic stress provinces by similarities in principal stress orientation.
Local-scale stress variations identified in this study are useful to assess slip potential of near-by active
faults as well as to better understand the local tectonics.
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AIRTHDH. BARVIEOSNEE, EIE) (1978)
DAL K ILOREE, TEEEoER ' A, HED

TEEMAERE, RN E IS D E RS R SIS R &
LCELEDTEDOERYIVIC, T—2REBINDIC

ONTHRAxICHEBIbINh &7z (HE . whm,
1991). BESREND Z ENZV DL, HEORE

R EZ W THEE LT i~y 7 Thd (B2,
Townend and Zoback, 2006; Terakawa and Matsu'ura,
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LTWEW%@wfimf&m ENRHHZEEY
o TRY, BWEMSMREEEZFF OIS~y T D
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BEED, EVWIHIFEICRVMATHD (5,
2014). AAYIESEAZ WA A—F 52 L2 HEEL T
A, E£PIXE R M o RN (3212 25 km DLTE)
T —ARAET 4 L LTCRIERZ D TS, Ko
WAL (1) ORUNERATIC X 58 15 HEE AL
SiFesnb.

B8 B 3k o> MR PN e S5
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DOTRERBIZELEREZ R L., 2D O
MR ITLIRE, HEBLAIE OB HED v
ZETEBNT -2 R KiEICEBEShTRBY, T—X
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EIICHRFT L T TR S T2 L0z 5.

2 TR OIS )~ TR b N HIET 7 b
=7~y TOMERICENT T, BIE g2 CRAe
U 7= U N R O R RS R HEE 2 D 5 — 07, 5T
LA OIS TR RE & FEC AR 3~ 5 72 DI L BL IR
L IC B W CTEERF O MR B 2 550E L= (55 1 [X)
(NHIED, 2015). = Z0%, SATHFZEIC L0 Fi )
BN 90 FEZR L35 & SN TV AEHTD—>T
HD. KIHXTIENHIED (2015) TIHEKE O
BT —2 %Mz, SOICIEEEZ B8 EERE
fRHEE (Imanishi et al., 2011) 12 X 0 HEERE R A2 0
L, WWREILHEENC BT DS NG 2 ET 5.

2. IRXMEMBIZHSITE5TI =5 X, HhEH
=, EEE

TEHILE L OT 7 b =27 ADKRHAE, BE - M
BRI 7B 740 VM7 L— bDLIIAK
EFE - NI & AN O@EZE & D 2 DO HVE
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(LALIEAE B 13 T 22 U 7 O — /N SRR R A 2
BELTEY, 107/yroA—F—7Tdtl b L <iddbdt
VG 5 OEMEATENEIT LTV D (B 21E, Noda et
al.,2013).

TR s ) O MU R E A5 2 SR, o
WA SE BT =R NI oA L TR Y, N7 A
ZTESIZARIC MO )\ O U, B TR
F R — PE AR VE 5 S, AR AR T T Ak — v
P HEALFAICES LTS, el — & i s i
(ISTL) #Vifx & 3 2R iSO NEIERE 7 + >~
Y~ 7 F LRI TR Y, P — R R o HE
FEECKIZER A L, EERCEEREALTWS (B
WF1E7y, 2002). Z &5 7o dhgd & pEE 7 4 >
~ 7 ORI A LR O 0 5 — /N R 0O fEf

BIZEDbDEEZLNTEY, ZOHEIEER
Ea2 T CE LMaZ 5. IHALRALHES O il

BaERESTH 0L LT, HIFZHOIEImN SR
HAZ T T A EEAERY 40 km BVEH) 30 km DK
AL 2 BRI E IR B D, Z AU AR s ik
(KGC) 72 EEnNTEBY, B AR Pk
HEEnTnD (ZRHED, 1984). HITFDOSAIERE
I T RS RR A I L Ml E e LA A= T
SN TS (Araietfal., 2013; Arai and Twasaki, 2014) .
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1985). HEZMIZIFMBO THIFER VU =T A 2R L
TWBN, Il OFEE) % = TR 22 fE LS 3R &
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B2 (2015) 1 X35 W o AT et iR I LT %
L L22R 5, SRS DB kST sh
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BT 2EENS S.

BRI BT D RIS E 2 El 5 5 &, LALRRS
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BINCHIE N Z S BAELTWAS, e - N
IO ZZIINT HIEENE 7 4 VBT L— MR
RTCOFEBEHEINTEY, EE 10~30km (25
LTV 5 (Ishida, 1992; Yukutake et al., 2012). —J7,
AL D % G ihisk © & 2 (L AL AL B o M FE IR B I
ERHTDE, BREEFEZRVLOD, HEE20km
DEICHDRREE & o N EBES AR T
5 GEAIKN). Zhbix bl B0, REET L —
M k7 L— 1) OHFERNOIEEITH D, F iz,
AR RIT N Z v 7 OIRREMEMR A2 RS, K
FFFE O b S MU 1 BB R o - B N 6 AR L C
WAHZEWNFEZ DN, ZOHEZa T OHTIE YL
WO G EEwRT 22 LR TH 5.
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L7z (Bla,b O EROMNS). BRI 2013 412 A
HANCBHAG L, 20154 12 A EAIICHRIRT D £ TD
KI2AEMCHIEY L. EREXRBRICELT,
WHHED (2015) DABEOEHRZ N2, 51 RIZFELT.
PAEELH A (MTH) 1 3EK LI X 2B DT
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T, F=HEINNTE 2o (NHIED, 2015).
2015 47 12 H OB TR & 817 1L D I3RS C
W o 7oy, IWRLROFF RO T, BRIz AL,
T—H R E /DT TEmETH I ENTE . Ny
7 U =iz XV 2015 4F 9 H R CULERAMELE LT
7=bH DD, 105Ah DXy 7 U —"T 10 7 H 59D e
ARG CE 72, T — 2GR E 5 e BUIIRT.
FHE LIRS (TBY) TR 19 B, RMEERS T2 0
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AWFIETIE Z OGBS — 2 12z, ESLF5E
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T = L0 THATICE R Lz, 2ol
WIXEICEA E B 1 Hz O R B sk iE S
TEY, 100Hz V> 7V o 7 O adgk ;S
TWb. ZD9 5, Hi-net DBLAIAIZIZAR T AR—L
TRIOMBFHNERE STV 5D (Okada et al., 2004) .
RN B OMBIIR BT X 0 7 25 R L, RS
TR PO B AT R 0O 20 km LA TIAE L 7= 413
fEzEAT GEIbKOFEN). ZhboMEER L
£ 40 km HPEK 30 km OFEFHICHAA L, &K (1989)
DOYERISTTXIEHR O —2>% A TS (B3 X).
WG EERT L — N OHEENOEETH Y (5 Al
), HAERSEROSAAHEHE GE2X) & B <xs
LTWDERBIREN. FANIRGE T~ =F 22—
(M) OHBRBEE A &2 R . e RO HLEE I
2015428 H 14 RICHAE L 72 M2.6 DHIE T, K8
FNE M 1.0 AR OBV INEETH 5.
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BIRE OB AT 2 P s EREE A5 5 X
T, S IEEE L PO /3 & LTs. ZOE
RS ITATEIED (2013) ME 7 HMEMWE FOEE O
BRREIE T2 b D LEEBETHY, W OMhDHR
FERE S 2R U7 fE R, BES Mk 381 2 By 7af
EELTHELTWD LR L, PIE S DER
P @M I win & AT & (¥ - B, 1992)
ZHWTFREHA L. DI, Hirata and
Matsu'ura (1987) 12X % hypomh % HVCEIFIRE
T35 L LI, BIEEICEREZEO LY & 5
L CRREMEMA RO, WIS, Z OBLAISAE
BaEEAL, HERBFRREZITI &V ) BIEEZEEK
[l K L 7=, ARBFZE ClIERE 2O RMS HOZ
kR A SN Ieot= 3 HDOERE R&DOER L
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M5 0.05 -~ STEIX 048 B 5 0.12 -~ L 7=,
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DOFED AL TR A L T2 S, S0 HE,
B RFEBLA S O B, B B O F 7 840
BARD - OHEMICHEIZTE R0, KBTIk
EBIR () ST 5 & E6 22 0N NEL B EREE -
T2 b Tz, TR ESIEEIZ 5~20 km OFFHIZ S
FHLTEY, BEEEEIBTOCHEDOHENIEAE L
TW5. Wiz Red 5 X5 RER o fAIIR T
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ZTHO FHEEFIRETIILE L OMUNUEICE T
SNTEBY, ZOoFHIENRTREINLTWD (B 21T,
Imanishi et al., 2011; Matsushita and Imanishi, 2015) . fif
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10 EH B HEICH LT ERFEAEAL, &
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Wrkg > A4 72 ERT D E, WEEEN 143 8, T
NI 378, EWERN2EE o7, WThoX
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35.75 £ & 359 JEAFIT O MBI EE R L CTRAL T
HEMMNH Y, iAok 3575 B ED 7 T A X —
IR OMETED LTS, IEWER O
EBIXIFIER CALECRAEL TRV, dbfk 3575 FEf)
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BRI & VRS CHE S A Rm T oKt L, EiLL
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OEMITEAR (1989) B - #H (1991), WHIZ
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F—ZBNKIFICHA 221280, ZOBLOkE
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No, ®FAL, LT, itk ¢ =(6,-0,)/(c,~0;,)
D4>THAD. AW ClE, Imanishi et al. 2011) @
FNEIZHEVY, Michael (1984, 1987) D FiEa M L
ISTIGHEE 2 T o7, HT, FHIHIZHLND X
2T, BEBEMOZMMRITLSENKREL, &
KEY—DIG G THHT L Z Lk Taln. 22
T, EBIRALE, BEEBEMOXZ A TEZRLENG
F9aXIZ/RT RIS RT DT HODOFEBIZ/E L
FNENDOERBGIIS T oI R —=V g V&
1To>Z&icLT=. Eéw? SAABIZRL & R2IF—DD
MRED & RREDD, PRGN OE NG 2 DIT50
AR EREEITHY, TOERE PO ZE M
B SRDT-. ST IR — g 2k
HHEERRZE b KR T. WTofmEEkD I A
7 4y My (REE»OHE ST AW T W
BB OT XY FmOMOAE) 1330 ELUT
BIEEAETHY, HEMRITIT —2% LFHAT
TTCWVW5. KiEfRIZHFET S &, RI, R3, RS, R6,
R7 (X o, #i2NMTIFESHE CiWTEH %, R4 1L o, #hH
EICIT ST NG EZ R L TS, R2ITo, il & o,
HhAS & HIZERE D B 45 FEEWTR Y, WilE &R
TN EAF LTI NGERRTE S, o #HIWT 1
O G IFITARFENIZER L TER Y, KL
NEET G THLZ EE2RT. LrL, TOHM
THEIRIC R > TR Y, EWIHR KT 90 I &
S5 (B 2 1E, R2 & R7). J& /1t o 13X R1, R2, R3,
R4, R7 O 5 fEIK T 0.5 % Flal 5 DIZ%f L, RS & R6
T 05 % EE->TWD., ZDOEITISUEERMET
RTCHLAERBTHS. SO O5%EHEXEZ RS &,
R5 & R6 Do, & o, filITIFIEAEHHNTELR > T
L. RRRKREVINNEFESZ NS 6, & oo, Dt
RHMEITITVMEA FE 6, KNS E ST 72 1D D3>
il Es Ch D EMINTE S, £/ R2ERTOD
BWEFHXME RS E, o, Lo, NER->TWVD.
SN ESDTHDZ L EEFICAND E, RT b
R TNRD GG E AR TONRZETHA .

WS 155D B A 7 DGy AR 2 AR R B Lo
<9257, Simpson (1997) DIFIEIZHEVY, Fid
KIC KV IEHHDO X A 7 HEET 5.

A,=(n+0.5)+(=1)"(¢—0.5) (1)

I TOIIRISIT A =2 a v D ik
DI ERAL, n T EWEYS, B3hd, ik
B LTo, 1, 20fEE2 S, AZ0r53
DO OEAEZEY , 0~1 NIEREE, 1~2 T h
B, 2~3 N WliES 2R (F2R). Aidlo@Ey
LT R ERRT R LI I TR Y, (1)
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XDOnlT1E20ELLEHZ DI )VHBrCx72
W, ZEZTR2O AL LTHWE LT NIGORER
kST 520% 5252 L1 Lz, 2R LISoE
lokf L CRIA &Nz ALlE, 24 (R1), 22 (R3), 1.8
(R4), 2.7 (R5), 2 m@ 22 (R7) THD. AHf
%fﬁ%ﬁﬁ@ﬂ%éntM@ﬁ%%®ﬁ@W@
BRI E 5 2 7%, ZERPEY 0% Skm & L,
AD—D U T EIT o7 (510 [X) . HEARE 78
WIS STT v I NA =T g URERND b T
LN, TOXICHT—FRREEDLZ LT, &N
G DZEMI AL Z LV AEIC T 22N TE 5. E£i
[FIXZ1%, Lund and Townend (2007) O 5iETHE
U 72K NIZAER T 5 e K FEISTTHT AL (Siimar)
HLERTERLTWD. ROKBBISSHT > VA
VR—=T g DOBIERD B FHE LT2 Syma TN, B
DOROIENR VIX S5S%EFEXMZ RS, SEIOGLE,
WP OEE S o, BANFIEKEEBNICH D DT,
Stmax AL o B ALIZE W E D L7 %, RS & R6
1 95%AETEX AR E < Sy THLEFH TE T
RV, BRD B0, ZAUTAKET AN ST 7
HOWN ST ENBETHH L2 L-b DL S
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VL EOFERZ L1z, ABFIEo 3Gk 2 @ o
IS5 ORI E FFOIG IXKIZX 3T 5 2 & ik b,
BEBZS 2 R1 & R31E Sypae TOL, WG D 2 A7 L

WCELSEITEY, A—DIEhXETD SXA).
—J5, R2IFHET NG IAE L, Sy THLH IS ST X
AND 20 FEIZERFHRID ICREZL TRV, Bloish
X (SIXB) & LTHET 5. R4 IxIGettilkN©
Me—RE S NG A2 RTHEECH D20, —DODIEHK
LT%5 UMK C). Bk B0 R7TIIHTH LR
RGBS & AT LN TE, I RS 1T
HWEIEIRT 52 L b TE DD, Syme TNLITHEI
HipoTwY, BORNIXETS (51X D). 7%Y
D RS & R6 1XYW EAE ) % £ - T2 i W fE 5
V) ILHDOR R A - TEY, ikwf DD
WX ETD SHXE). UEOX L THELE
mﬁB@%@%%3%Ki&wT%¢.it,mﬁ
XOEEFR %55 10 O SR TRT,
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S EEST A, 3EITCIR AR X DD, ARAFGE Cfig
ﬁﬁ%&btﬂaiﬁﬁo%wwﬁﬁist6 -
TW5b GBI . JSXEEH O FARNITES) 1 1kt
S L TR Y, O PE ) S X AL TE o 5 Hic

NI BT E TR TWD. S5 I
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T 5 EPH I A AT RRNRE L TV D,
PLF IR L, AKX S ZREE X, K6
ZALEHISAIX, WEOBER ZmALER SIS LI
THICT D E, AFFEDOIEHIX C, D, EIXEHIS
XiZ, AL BIRdEHICAXKICET S, BEICIZ A
LB L OIS ROE FICE TN D52, mibsE
RONBEREIZNVEEENE FEINLDLIDOT, 2
CTIEA RIS HRICEEND Z &L LCRExitE
DD, Sy THLZHEBT D E, 90 FETWHALOZAE
DR G D RRALER IS N IX T 2 DO H L& /R R 72
E, B EREIEES AR (1989) I TH 5.
AR (1989) TIET — 2 DR+ Th ozl dbiEs
ISR TRBID 2 DD Sy T2 RIS 135 D5
REMz bR T20, KR TIEIT — X255
RERETHZENTE (8K, EEIZALB
D2 ODMEHICK 3T HZENTE. £, M
JESXIZONWT Y, HEICHEENERZRD 3 SDOMEK
WX THIENRTEDRE, i~y 7OREEIL
BN o572, Sy PZERIZEGIZEI LT, &K (1989)
TR 255128 90 JE &\ ) &% e Bk 2 s
LENTWER, KO RITD LiE) HRE2%
T 5. FEE BALEIZAT <2 THI 90 EE LT 5
ZEIRRBETH DN, HEHMRAKEEN T & R
DX B Z2HAT, RelcBfbLTnAE RTHRAZ
EMTED., WRISTISTTBEDOZ A TIEBT D, AAF
FETHTNPEB L TWDDINITKCORTHY,
FNLAMNIOCHE T Uy & B N H D H DD,
WS N AL AT D, ik (1989) & DEW
HNLOM, Syma [FARIZ, T — % OB E IS HOE
BRI 24T 722 & T, AT IR T E
RIS MERZ D ENTELERLERD.

g (1989, 1992) 12Xk DL, I IXERICITEA
F I MR ERRCIE T B ST DA NN &
DHESN TS, AUFZEHIR CHER T 2BHE R
HE EoRdgs L LCiE, BB)IEE & SR E e S
W5, EBINEEIEMALERO—H L SN TND0,
AW TIZZ OB Z A T T — 2 BNEL,
A DOFEF O I TES) W & I ) X B R O B1R % 7%
T AHZLIXTERY. L, 8K (1989) OF —
ZHEMELTEERTLHE, Z 2B KERE R
TOIEYETHAH. BIREERREICEL L, I
JIX D & ZDOMOELOBERIALE L TR D, A
ZETHOTHLIZT DI ENTE IS HREER &
2% AW TIE I AL UM b IS T KR % 7B E
THIENRTETCNDD, B TIIHE EoAHE
BT 2 2 LIxREECH D, =L, oM
WAERETLHMFEMESER (KGC) (F2K) OfF
FEIXERTER2WTHA . ZOERITIERRER
ERIC LV EE BRI TEY (Bl2E, B
EE7y, 2002), THENN/NT oy s b UTHEET
%2 & T OEKOIS NG E BB LS TN D0
H LALZRU.
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EZAT, WIKABLUYB TROILD Syna 77
NI RRAE G A2 RTA, 2O X5 R T 4
VBT L— FOWWHA G EHREETL— D
wHFmeEbLRESERY, BRIISTEE L.
FERSOEREEZEIANTZTZ h=v 75D
V3ialb—vaUERICK D, JEREE O G mEg
GHEOMNTRMEITT7 4 VBT L — FDOILAH
FHZNTWDN, Z bR D IChE > Ths
RIZIED Y, DX A BIOB Ofr CiErEALITH
WL 2B 2 ERRENTWD (FATH, 1998 ; & -
IR, 2011). —RAFRICEZ DI NK A B ELUB
D Spmax FOLIE, PHEERHOMBEE R LIZH O & H
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FIX C D Sypnax LS FLFHRICIE R B X H — 2 & L
THRTHZENTEZESITHD. L, WS
D Spmax THLEFFOIEIK DAIZHOWTIEFT&
RN 2 SIS I SR MRS AR D T
DITIE, mMEALFmOMED BN RERICIED HEh b
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1. IERFBLIOIESE AR

Table 1. Dates of the working contents related to the temporary seismic observation.

Working contents Dates

Preliminary inspection survey September 3-5, 2013
Installation of seismometers December 17-19, 2013
Ist maintenance April 9-10, 2014

2nd maintenance August 19-20, 2014
3rd maintenance December 9-10, 2014
4th maintenance April 22-23, 2015
Removal of seismometers December 5-7, 2015

%52 3. Simpson (1997) 1252 A, Of & Wifg » A 7" & OBfR
Table 2. Value of A, of Simpson (1997) and its relation to faulting style.

Value of A, Faulting style Relative stress magnitude™'
0 uniform horizontal extension G6,>>0y=0,

0.5 pure normal faulting G,> Gy > G,

1.0 normal/strike-slip faulting transition 64y =0,>GC,

1.5 pure strike-slip faulting 6,,>06,>0,

2.0 reverse/strike-slip faulting transition Oy>0,=0,

2.5 pure reverse faulting Oy>0,>0,

3.0 uniform horizontal compression 6, =0,>>0,

*1 . . . .
Gy, Oy, and o, represent the absolute value of maximum horizontal stress, minimum horizontal stress,

and vertical stress, respectively.

3R AP THRHLIISAX

Table 3. Stress provinces categorized in this study.

Location (sub-areas of stress

. . Features of stress field
tensor inversion)

Stress province

A R1,R3 reverse faulting
Stma: NNW-SSE

B R2 reverse/strike-slip faulting transition
Siimax: NNE-SSW

C R4 strike-slip faulting
Stma: WNW-ESE

D R7 reverse faulting with strike-slip component
Stmax: E-W

E R5,R6 reverse faulting

Stmax: Unconstrained (uniform horizontal compression)
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Fig. 1. (a) Distribution of seismic stations used for the hypocenter and focal mechanism determination: filled squares, temporary station;
open squares, permanent stations. Red lines show active faults after Research Group for Active Faults of Japan (1991).
Topography is based on Kishimoto (1999). (b) Enlarged map of the rectangle shown in (a) depicting earthquakes analyzed in this
study (blue circles) and station code of temporary station. Hypocenters and magnitude are based on the Japan Meteorological
Agency (JMA) catalog. (c) Time chart of temporal observation. The black bars show the time that the data is acquired and the
pink vertical lines indicate time of the maintenances shown in Table 1.
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52 X, FAAHUE X OV O ED O MEAEE. XX 20 01— AL AHUE K (https://gbank.gsj.jp/seamless/
seamless2015/2d/index.html?lang=en) 2 X 5. BHIHE 1b MO L F L. BRENORENZRAHELIZTRT (£
DD LBV, https:/gbank.gsj.jp/seamless/basic_legend e.html). FRGHIIIEWIE (EWIEATLS, 1991) 2”01, &
FUTARFIEDIEHT R G DO MR 277", TATL : BREF A — 21§15, ISTL : Skl — B IE/R. MTL : A
SHF : iR LPEWTE. TF : #8)IIE. KGC : HURFTERA 4.

Fig. 2. Outline of geology of study area and its surroundings based on Seamless Digital Geological Map of Japan (1:200,000) (https:/
gbank.gsj.jp/seamless/seamless2015/2d/index.html?lang=en). Rectangle corresponds to the area shown in Fig. 1b.
Representative geological legends within the rectangle are shown on the right. As for the other legends, see https://gbank.gsj.
jp/seamless/basic_legend e.html. Red lines and blue circles represent active faults (Research Group for Active Faults in Japan,
1991) and earthquakes analyzed in this study, respectively. TATL: Tonoki-Aikawa Tectonic Line. ISTL: Itoigawa-Shizuoka
Tectonic Line. MTL: Median Tectonic Line. SHF: Sone Hills fault. TF: Tsurukawa fault. KGC: Kofu granitic complex.
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Fig. 3. Study area (blue rectangle) and tectonic stress province map by Suzuki (1989). The base map is from Fig. 25 of
Suzuki (1989), where numerals, broken lines, and direction of parallel solid lines show number of tectonic
province, boundaries of stress province, and average azimuth of the maximum compressive stress, respectively.
Blue circles represent earthquakes analyzed in this study. Blue rectangle corresponds to the area shown in Fig. 1b.
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Fig. 4. Magnitude-frequency distribution of earthquakes analyzed in this study. The magnitude
scale used in this figure is the JMA magnitude (M).
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Fig. 5. P-wave velocity structure model used for determination of hypocenters and focal mechanisms.
The S-wave model is assumed by scaling the P-wave velocity by a factor of 1/ \/5 .
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Fig. 6. Hypocenter distributions determined in the present study (green circles).
Blue circles show those by JMA catalog.
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Fig. 7. (a) Spatial distribution of focal mechanism solutions of all 259 events determined in the present study (lower hemisphere
of equal-area projection), where different colors are used to differentiate reverse- (blue), strike-slip- (green), and normal-
(red) faulting mechanisms. A triangle diagram (Flohlich, 1992) with color scale is presented in the upper right, where
each focal mechanism is plotted by open circle. (b) Distributions of focal mechanisms for each faulting mechanism. The
number within each set of parentheses indicates the number of events for that faulting mechanism.
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Fig. 8. P- and T-axis distributions of focal mechanism solutions, whose plunge angles are less than 15°. The color on

bars is based on the triangle diagram in Fig. 7.
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Fig. 9. (a) Definition of sub-areas (R1 to R7) used in the stress tensor inversion. The number within each set of parentheses indicates the
number of events used for the inversion. (b) Result of stress tensor inversion. Left-hand panels show principal stress axes with
their 95% confidence regions plotted on lower hemisphere stereonets. Middle panels show the misfit angle for the data with
respect to the best stress tensor determined by the stress tensor inversion. Here, the misfit angle represents the angle between the
tangential traction predicted by the best solution and the observed slip direction on each plane determined from the focal
mechanism. Right-hand panels show the frequency of the stress ratio ¢, which belongs to the 95 % confidence region. Inverted
triangles represent the stress ratio of the best solution.
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Fig. 10. Stress map in northeastern Yamanashi prefecture. Five stress provinces were categorized based on the character of
stress fields. Broken lines correspond to the boundaries of stress province. Background-color shows faulting styles
computed by equation (1). Orientations of Sy, and their 95% confidence regions are represented by red lines and

spread of rose-colored fans. Orange lines show Sone Hills fault (SHF) and Tsurukawa fault (TF).
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Fig. Al. Seismicity in study area and its surroundings based on the JMA earthquake catalog (January 1, 2001 — December 31,
2015). Colors represent the depths of hypocenters. Black circles correspond to earthquakes analyzed in this study. (a)
Seismicity shallower than 20 km. Blue lines are the iso-depth contours of the upper surface of the Philippine Sea slab
(Hirose et al., 2008ab; Nakajima et al., 2009). (b) Seismicity in a cross-section A-B shown in (a). The upper surface
of the Philippine Sea slab (Hirose et al., 2008ab; Nakajima et al., 2009) are shown by blue lines.
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Fig. A2. (a) Focal mechanism solutions in study area and its surrouidings with focal depth shallower than 20 km (lower hemisphere
of equal-area projection) based on the JMA earthquake catalogue (October 1, 1997 —December 31, 2015). (b) P- and T-axes
distributions of focal mechanism solutions within a rectangle in (a), whose plunge angles are less than 15°. The color on
beach-balls and bars is based on the triangle diagram in Fig. 7.
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Fig. A3. Focal mechanism solutions (lower hemisphere of equal-area projection) together with P-wave onset polarities. Origin times (JST:
year/month/day hour:minute:second) are shown on the top. The circles and triangles represent compressional and dilatational
first motions, respectively, where the red symbols correspond to those of temporary stations. Gray lines correspond to nodal lines
of focal mechanisms whose residual was within 1.1 times of the best solution. The color on beach-balls is based on the triangle
diagram in Fig. 7. Focal depth, sub-area used in the stress tensor inversion, JMA magnitude (M;), moment magnitude (M,,)

(Hanks and Kanamori, 1979) determined in the present study, and faulting type (R: reverse-faulting. S: strike-slip faulting. N:
normal faulting. O: others) are shown on the left side of each beach ball.
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Fig. A3. (continued)
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