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B+ S, ME=ZRZEREH LD thin-skin Z#2 & 71k
The thin-skinned deformations and folding of the upper Awa Group (Neogene) in the Boso
Peninsula, Japan

Abstract

AR EEEEET I =% The folding of Neogene—Quaternary strata on Boso Peninsula, cen-
tral Japan, has been attributed to differential vertical movements of
basement blocks. Previous researchers have suggested that the fold-

Akihiro Kokado™, Katsushi Sato™ and ing resulted from two-dimensional, thick-skinned deformations
Atsushi Yamaji * along a vertical cross-section perpendicular to the fold axes. To test

this hypothesis, we investigated the geologic structures in an area
201542 A 10 H32A) with dimension of 3x3 km’ in the southern part of the peninsula,
2015 -6 A 3 HAZH. where the upper Awa Group (upper Miocene—Pliocene fore-arc basin
T REBRFEREG IR R R A fill) makes E-W trending folds. We found that lateral variations in
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stratal thicknesses record three-dimensional syn-depositional map-
scale movements that are incompatible with the model of two-dimen-
sional fold structures; moreover, outcrop-scale faults also record pat-
Corresponding author; A. Kokado, terns of three-dimensional deformations. Bedding faults, including a
kokado@kueps.kyoto-u.ac.jp map-scale flat-ramp structure and an outcrop-scale hinterland-dip-
ping duplex, both show NNE vergence, indicating that the strata
were subjected to thin-skinned rather than thick-skinned deforma-
tion.

Keywords: thin-skinned tectonics, flat-ramp structure, paleostress
analysis, fold test, tectonics, Awa Group
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Fig. 2. Stratigraphy of the study area. Fission track ages of
volcanic ash layers are from Tokuhashi et al. (2000). The
calcareous nannofossil biostratigraphy is from Kameo et
al. (2002, 2010, 2013).
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D/NBTE & S TFRL 7=/NBE & & e ik, 2o
AT, E 9130 S ORIIE AL 2 BGE LR uTs 5780
ENS Db, ARHE TIIHE MBI OERIAE S OHF IO
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MRAEET 272012, BEO/NGEOLRBZREL T, #H - /I
£ (1990) DFHEE bz U 7=.

th B O#i

FREEETTOMNIT MBI, ZEEREO LA
~EEFTIR ML THB O, R 5 KidUE - 1HENE - 2iE
EIEN TS (Figs. 2-4). WTNOEH LB ORIREHE
JEEPAIET S, TS 3EPOREICIEI— ks N
THD, TNTNAm, Ky, An THE->T, Thhs k-
fziciah - THEICR S N BS5 0% < BAE, Anl) (T
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FEICHET 2 REF SR & BRI L, ARHUEICH
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CNI10 #izxt b= (BREIE,, 2002), #ED T 1 v a3
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2013), #EO T v ar - b Ty ZHEMIL And9 2139
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Fig. 4. Columnar sections along the lines shown in Fig. 3.

+0.4 Ma, An73 %%3.7£0.2 Ma T& % (fE#&Z0, 2000).
Inshs, ARBZESGICH L SN2 (WA, @i,
2008). ABOHMEREEHHEE LR, EEALRLA
KO @R P EHEE S N TTW S (JUH - i,
1984; JLH, 1987, 1991).

HhERIRROEE

ARG BT R, KRR, FE IR S (Figs. 3-6).
Fig. 4 DHRKIE 8 b— h TRHVTHD, 25 O
Fig. 3 IOREN T3, Fig. 6 DWIEMOMEI Fig. 51¢
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Fig. 5. Route map along the Aikawa River. Lines ABC and DE indicate the traces of cross-sections shown in Fig. 6. The
base map is from the 1:10,000 Futtsu City topographic map published by Futtsu City, Chiba Prefecture.
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Fig. 7. Outcrop-scale structures (see Fig. 5 for locations). (a) Angular unconformity between the Kiyosumi and Amatsu for-
mations, on the northern limb of the Furuyashiki Syncline. The dip of the Kiyosumi Formation is ~8° less than that of the
Amatsu Formation. (b) Southwest-dipping ramp fault and bedding-parallel ‘H fault . (¢) Hinterland-dipping duplex in the
Anno Formation; approximately two dozen horses are present at the outcrop. The curvature of the roof and floor thrusts in

this photograph is due to lens distortion.

HGEIZIE, ROBONHD. Tiabb, ARHhR~ILHE
IZAiE T HEAREES, ARHEHALEICfE 2 mdtEm O
WiE, =L CHREmRoe L PEERSTIIv N T2
HWETH 5, HEAREEITDOWTIEER - /hE(1990) 73,
MALEROWIE I DWW TIZHIE - #3 (2005) A3Z it
HLTBY, MFEHZDELEN—HLNERD TN
B, FEHFOIITOMADEFEZEMR L. LTIZEn s OFF
HERR5.

1. fERIRE

KAWL, %%b%%ﬁ NE (1990) A3aELHR U 72 BiIRER
BOERDE. AEEHEOMIOV— F 2) Tl Am9S~
Kﬂ8@%@@i&ht#T%Afk@bTmé@gs34
Fig. 5 O/ Li). HOWIETE (HE DI Ob— |k 8) T,
Am95 & Ky28 OMIC/EE 240 m OHIENH D, ZTDHIT
WM EE S S8 Am98, Ky21, Ky26 72 EMTFET
5. ETAM, EFEMEOHINTOV— K 2) TE, Am95
EKy28 DRIICH D REZNG ORBRRT 5. FEA
OB, REFRDEOMINCHENT 58HE Ky28 O
5m R OFHECH R I N/ (Fig. 5 O B ; Fig. 7a).
B CARES T &R U 7RIS, O O848 &AM D
MZEEICLTREZNETH D, HIEDOLENIZOHO AL
12 & 72 5 4Ll N80°E26°S, EALIZ & 7z % mfll € N62°

E18°S, FMIIAREATH ORI TRIKEEIES, BEiIThRE
IREWETH 5.

BHETERRE D HE D R itha#@ﬂT%A
HDT, Hﬂﬁkff?éMEONWUi %%Ea@&)
TIEFHIATERN, E0nH50H, KL TWHHIEOEI A
240 m 72 DIZH LT, Z OWrIE O JE Rk Gk FEmi N O B
T OEND, HFEICEEL G M) OFEF - ATH, 1998) 1%
DIMIZ0~25m THD CREND NS TH 5.

Am95~Ky28 ODHIEFIHDIREEFHEDIL— I 8 THD
B, ZIMSHE N L TREHE D OIEICEIE 28 U UL —
~3), REFEMEDI— k2 THRH#EW(Fig. 4. b—hk
8 LD IL— N TIREMNHEAD L TWB DI, REATORE
ckdEEZENS. AL #EKy2613)0—h 1 &)L—
N 8 TIRFIET 50, ENLADIL— M TIERBRLTNWS
(Figs. 3, 4).

2. EILERDEIE (ZKEE)

BEEMNEOHNINCHENT 5 AEEATOK 10 m ki,
W+ 3370 (2005) 73 B PR 2 79 e AL A 171 D W e (= ok e
J8) oF@EE & R L 7= (Fig. 5 O & B, Wifg o &880
NI14°E80°E T, @40 cm OEFELZHSY 7 L —F A ~&
B WiESARIIAKTE (LA 7407 T, BiEm Eoxy y
ATy NFEMTI R > A ERL T
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BEEMIICHT 2 =HEEOAM &I, SImUTER
BEbond FOMWZELIFIORT. ZMNEORED DI,
REEHEEM—H—E U TTD. REGTHIT = REE O
HETIEH L T2, ZopEfITIZ#H L Tuwin (Fig.
50k, UL, Z%EEOFEHITORNEEH O EFE
L2 %#iFI, Fig. 5 ® Ul & U2 OEOBEEEDHT &
AB. I3ERS, TOWEORMHIT, FEEHIRE-EDTE
A DFEH (Fig. 5 @ Si) &L EORUREN & D#E5H (Fig. 5
D Sd) EDRINTHEET BMMHTH D, =IkiifE DL AR 2R
D50, T OB & 5 T KRR R AN O R
U OZEMND, HiEOEMICEE R GRS OFE - FH,
1998) Z&3t5H T 5. 7=72L, RKEEO#HEHE (Fig. 5 D S &
2B fE OFEIE (Fig. 5 O Sd) EOFEEEIZ 1S m 7RO T, LA
FTIEENZEZRELUEHEZE T TWS, £, ZsiiEO
PEENCBNT, BREFETOMINCEHT 28 Am95 &
REETED, EMICEERAEERL, ARG OAME)
UlTh5LET25E10m U2 TH35ET25L80mTH
5. RIZ, FOHE Am9S EWiE DM O ARSI & 0,
AEMNICEEZACEERNE 10m TH 5. Do, =mkiiE
DOFEARAEIEEL 0~70m 725, ZHUTEDE, Zokr
& DZfrEl 0~81 m, EFMREEHT 0~25m LR INS.
Wi D i 1 30E 40 cm 7225, Torabi and Berg (201D 12
£2E, BNENDTNE M OWMETHZOREDEZD
RN TEL T ENHDHEND.

3. I35y -Sr7EE

AU OZEEHIZ, HTERBAMNOE S PEELENTH
100 m LA EiChH 72 0S5, LitN—Y 2> 20T 5y
k- Z 2T EI AL (Fig. 5). ZOHEII#E An-c
D 1m FTOBHEICHIET SEETNOWEEZ 7y &L
T, ZOLITEREINTNS., 75y F%EL&E%@&@%&
o THIAT> T (Fig. 6a). diREREIIRO L > G IR
EFEHDITBNT, 2075y BN SEEERIO S >
TWEHNL D Lo Tna,. T B MEoOMEEY) 5
Y, FEOHEITIZETTH S (Fig. 7b). &#lid Lot
JeHAAOifEE) % )T (Fig. 5). JERMAOVERREHIC B S
T2HWMX ET, 7> WiEOESIE 50m TH20 5 (Fig.
6a), 7> 7HIBOEMBRIIZTNLETHD. HIREKIHT
T, I 7WEERU b L > Ro/NERZmR GERIAK
113 TETWS. Zomfa/Na IR AR SRR
HINoEBEAEILRTE, 2075y Mo _RiGEER
OB HER T 2 — 7 L v & X (hinterland-dipping du-
plex) N TETNT, ZTDR—ADLEHB L UIR— AR DS
FFALIERN—2 = > X 2R/ L Tz (Figs. 5, 70). 2@
Ta—TLy I ADKR—ADEZIZ 10~15cm, 7OT7 &
V—"7 OREIZ30~40cm T, m—ADEHNET7O7 -
N—7 LD AL 35~50° THo 7.

AL = a Ak oh ORI XOEEL, T ra
JVAY w TR X > THET 5 2 &M%, Lnl, A
WOTIy k- S THEERTBET N EEIEZN S
Bizd., BERS, JL73aIIIVAY w TRET RO KM
BRI, R E HiWiE Y > X TR AN E <

2015—10

M, ZDT Ty b T2 TREEIIAR O TR RS
T LN REN—T 2 2 A ERI NS TH S (Fig. 5).
HERHOAOREETE, 2075y k- 52 TREED AL
i, BIOEET O WENFET % (Figs. 5, 6a). /M Cl
ZOBEHTNOWEZ H B8 SRR HIWES, #RE%
FHEDAINCEHT 2 Bk 5 > THiE D 3 m EOEHEC
THEY % (Fig. 5, inset; Fig. 7b). ZOWiE OL&AMIMERT
ERoTl=®, FOEEAMIAHATHS. FE51F H
Wiz AR DO 7 5y & - 52 TREEICAET 2 W8 &R
LTz W 37abb, HBBIZHERELEOILH
MTT7Iw b~ T THEZRT BTN BRICNNT 2
EL, HHMBOIT RO AFMIZT v k- 5> TREE0EN
LRICET S, s, TOLIBMRICED, HFiRak
DOILHI T An-c & An-h OFEIOHIFENKFRL T Z &%
HHTESLZNSTHD. DFD, An-c & An-h DDERE
13, SRR OALHEDIZ D DFEPEE KL D B 25 m #ND,
ZDXEZHMETHHT LI ENTES.

HERRRFDERIRIFRE

[EIEDMIAZALN S, A TIEEEH - /N E(1990) 78 E
RUEDIT, HERERFC R AT CHIGZR L - JLkEAvE L
THHMDERINZEWVWZ S, UL, TORIE - IR,
5 ORE & BAR VI BRI B EEN S 3 Koniiz
B THDZ NN BROBIITHEDE, 3 DOk
MK Y] CZ D@L 2R3,

F£79, Am78~Am95 OHEFERFITIE, JL— b 8 FHiL THI
KRR AY, Ib— b 3 (HE CH Rk 4 U7z (Fig.
3). FOMRMWELLFITRT. Am78~Am95 OEEIL,
EB#mpHtE O —~ 3 T 143 m, EROMORESE T
DI—HF8T3mTHY, II—Fr3DEIHNI0OmMEWN
(Fig. 4. ZOXSREREOMAENEL DAL, KD
3DONEBEASLGND. () IOBHREOHERE S FRFIC, L—F3
FHEOMFAIRILBE A U, (D IV— B 3 (T O 7R
WEENA U121, ZORMENHERL 2. Gid) AR 72kE
T - e <, HEFED O MG EAYGIITIC L > TR 72,
UL, (D, GiD) o%EIciE, milb— ME oK S JE
JEDZEMN S AmT8 £ 7213 Am95 D H FEIRF 12 # JES 1M 25 19
3AHERIL T2 &2/ 5. KN Z OFRA THNIL,
WEHTRONEC D EFHINSD. BB, 1~K°LIFD
MHEAH CHT ROBEC TWBFNE S HEIN TS
(Hampton et al., 1996). L22L, AHufo Z D@z,
WEMT XD 2T > TEETR N>z Lo T, 8
JEOBAZAORIZ (D, (i) TIEZ&<, () OHERE & FIRE
DRETHDLEZEZONS.

KIZ, Am95~Ky21 OHEFERFICIE, HEEAREOE
DI — K~ 7458 THXM RS, FHE O — b 8 ff
U THIHZRIRE 3 U7z (Fig. 3). £ DARIILE IR
Am95~Ky21 OJEREE, J—br8T16lm, J—h7T
6TmTHO, I—hr8DIFSH1 94 m/EW (Fig. 4). ZD
KO BBEORAEIIE, #id & FERIC 3 DOFRRNE
AON5M), HWEEFEROFECRITUL WL— METHE
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(a) North limb N (b) Hinge zone

(c) South limb N (d) n =116

IR OEZEIIK 5.4° &£72 0, RIE0MEE#T DR T >
TRERAHSNIZNT EEFIET 5.

w2, B8 Ky28 OHERELARTICIE, AHRE L Z R
FEATHR & 9 2 MRS REEE - TERe AU, BREL 2L ZAIF
EHIF = N7z (Fig. 3). T OMRMWZELITITRT. Am95~
Ky28 DJEIRIZ, REEMMEDIL— 2 Tibi#<, HDOR
HEIHEMED)— b 8 TIBIEW (Fig. 4). FRRO@ED, Z0
[EHEDEILL TWHDIIREATORRICE S EEALNS
DT, AU TIIREHEMTERA ST SHEOH|HN AT
Tméh@;%\&fmmgm%éf,ﬁﬁ%ﬂtufmﬁm.
¥/, BWEEMEDOIL— B 1 TR AESTORERSIZ
ENERRNWEEZZLNS. EWHDb, )b— 1 Tid Ky28
MBI LI, Ky26 NEHITHOT, HIRHSNZDid%
<TH Ky26 & Ky28 OROHELT E VWA DMETH 5.
ZDEIIT, HEOHIHEIIRERMI TR, HilE
AT EAHDIRER AT COB NN RZITHIF SN Tnis
V. RGO FIZREFEK DRI OEE - WY AR
MALNT, TEABEHID ETIIEENZIEZFETHDS
Z &S, ZoHEDOHIH O ERRIZHIET v %)L T,
Tiabb, ZORBEIREEMEOHMNRMERZIZE S
DT, ZOMRMRERZE RHEOEROE > IHTIER
<, BREAEARBFEHOMOEI THRATHO /. D
F0, MHIABAROSINE, HEER S BIE £ TOMICZ(L
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N

Fig. 8. Tangent lineation diagrams

(lower-hemisphere equal-area

projections) showing fault-slip

data for the Anno Formation. (a)—

(c) Bedding faults in the two

N limbs and hinge zone of the Fu-

ruyashiki Syncline. Fourteen bed-

ding faults are present. (d) Meso-

scale faults cross-cutting bedding.

Arrows indicate ‘full data” which

A consist of orientations of the fault

planes, lineations, and senses of

movements. Segments indicate

‘line-only data’ which lack sens-

es of movements. Semicircles in-

dicate ‘sense-only data’” which

lack orientations of lineations.

Gray areas indicate faults with

approximately E-W trends, which

were predicted by Fujita and Ko-

dama (1990) to be dominant in
this area.

LT3,

Pboksiz, fB#mMORAEETIE, mitEEfO
07 CHEISH 7R RS - YRR U S E I NS, Ko T,
AHUIFOREHIIERL IS 3 RITHICE A DN ED D %.

MmO

AHE D /N & HIE U7 fE R, 2 DOFAND - F
T, BHETIET Iy b - T2 TSI ORI D kE
MEEL, 2603, Wi - OSHRSIEREGEH
TIw ke TR SR U <ALIEHEN—D = > ADEH S
mzRL Tz, KRIZ, BEH - /NE1990) S FARL 72/
JBOLRBEBED/NEOZNEIIRRDHONKETH
0, 5D U2 HEAE OB AT TIVER D 2z 2
Ehbhodz. £ie, REFED/NEEIC D W TR f#T %
1o/ IRICE D2k~ 5.

1. IR v TF5—%

9, NEET—% OFRRIEEENT S, WiEEHOLRE S
Wik D9 D F1a BB SR O A1, 200t > ) 2EbE
THEAY w IF—% LR ZNSRTEHETE %Y
B, TOTF—FEEET—4, /213 full data WD, I
[EEDOLEIEDHITE THHETE DD, FMENAANT
LR U ABHETERNWI ENDS. WETRESHEHITK
Bh 558, TOT—FERERT—FEND. ZRIUTIE
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Fig. 9. Tangent lineation diagrams showing fault-slip data
from faults cross-cutting bedding in the Amatsu and Kiyo-
sumi formations. See Fig. 8 for explanation.

2FEHEH ST, IROAMIBEAT LT —FELT, DS
MOAZEZOWIEAY v 757 —4 % line-only data, Z7D
L ZDHBEZVWIEA Y v 7T —% % sense-only data &
I3 (Sato, 2006). WINOFEEHTS, WiEAY v TF7—%
DFE/RTIS tangent lineation diagram (Twiss and Moores,
1992) 2 5. ZORIETIE, FRERSEREENS.
e T —% (full data) DIGE, WG DL OB EITR
Flz70y b9 2. REIOMEE, NMREOESH A TH 2.
RELT—F DS, line-only data DT > AN
5720WOT, KREIORDHDIZKL D DIz E Ty Y
%. F7=, sense-only data DHENL, AN IANIEIEE
T180° INIZHITE 2 DT, TS Lz¥H 2z 7
Oy h9%.

AWFETIE, ZEFET 130 5 (Fig. 8), KitE LiHEE
THEDLETT5%Fig. 9 O/NHiEZFHHIL 2. /I T—
Y o—Ei&, OGS AZ Appendices B, CIZmRT.
ZHEO/NTEDS S, 14 FFEHIROBETHS. £
@ W T full data 13 2 &, line-only data I 6 45, sense-
only datal3 6 £TH 5. UFE D EHIE Z U) % /N T fE 13
116550, ZDOHT full datald 7 4% line-only data I3
44, sense-only datald 1055 Th5. KEEEHBEOD
N 75 4202 5, full data i3 22 &, line-only data 1%
26 %%, sense-only data |3 27 &£ THD. AHIBO/NEEHIZ
JEHEIC K 5T, BBUIREILERTE A OB IUMiTE A 58
LTz,

A OLZEEICIL, RO TI v k- 52 TEERT
WiE LA S 11 ROEm I RO WfE» & - 7= (Figs. 5,
8a). TDDHED S5 FIIFMAME T E (line-only data),
WINBILHE—FEFE S LR - PG A A OB 27~ L T
Wiz, E7z, BID 4 52 (sense-only data) 1& EEEA RN T
RAMNEF L et > A eo7 k&b, ZhsoBmd
RO WBIEALE~ LN =2 £ > A OEH 2R L T &

2015—10

FEZ2560, AIBOMEKBED T 5w b - T2 TR & FE
HWTH2.
2. INBERRK L IZIEh

R E D/NBE T — % Z W TR R 21T o 7= IR
#Ti& Hough 28412 X 2 IR 1 f##ri% (Hough transform
inverse method) (Yamaji et al., 2006; Sato, 2006) %z H
Wiz DUF, Zofiirikad HIM SRS, £z, AHSIIE
L CWa728, WiEAY v 75— OihT A b (Yamaji
et al., 2005; Tonai et al., 2011) Zf7>7=. AN TIE, £
TN DOFEEHHAL, FO®RRERNS.

HIM &, W83 /5 i 9 % S5t ) O A Wi A
Uy 795 & 0D, Wallace-Bott i 7t (Wallace, 1951;
Bott, 195D ICED S FETH . Wikdm LOBWIE S DF5
MEWEDT RO AROEDH (AT 1 v MAEND) AV
TNEE, IBHERER Y v TF—% LOBEEENENET
5. HIM T3, ZHithznZziizonT, Wy v
TTr—5ty hAOHEHGE Flo) #3tH L, Flo) BPRKER
boZREINNET D, Thbb, TORTZENKBER
KOG ET . 22 To &id 3 DOERHTEMD AL,
I = (6,—635)/(6,—063) Z/XNT AZITE DEKLIEL T
TOIUNTHD. EhnHo, o, oyl dEMZEEEL, 6,>
6,>6; 95 IRHLIZONS 1 £TOEZED, 0D &
EHEERIS 2, 1 O & &SRR 2T

WiE A Y v 7T —% OFElliT A b &id, dgREoTh
ERBRIC, Wi OHE DR ZIET HTETH 5.
HoJ ZHAE D 2B [ 2 i B U TR ST L S 7z S AGE
U, EXBEmicg 2 upl S an s, (AR RS B 7 WiE
2y TF—5 T %, BUEOHEOERAITKT 2,
B % BEHE DIERHE D b2 Eh =R (tilting ratio) EFERZ &1
5. TNTOHSOHMED, #HiiEROEE TR UE#R
RS ENET D, AL TIE, EEIER 0% OKFE) 5
100% (BRFE) £ T 5% ZED 11 BBV TR L 7=
BHEENR T OISR OFERAZ R L, Sin )] o™ O
B F (6™ DMK &R A HEBIERO & &, NENECEE
T 5.

ZOFET, HEFEROIEIZEL D, i TRz L DIk
I ORI E B U 7= K8 & EE 8 O/ NETE 2 35 T &
B, FRUTH LT, 2 E OB IS TIEIE—E
THBHDOT(Fig. 4), FRIELIHOYA 2 7 TEW= &
WO REAZRFEILIE 72, Z 2T, T R M3 o
/NETFE VI L 7.

AHIFOZZE g O /NBTfE T, EERICBID D72 <, il
P INEACH - P 5 A D A ST VR T (@~ 0.1) Th -
7= (Fig. 10a). HEEEIIEERN 25% D EEITHRAR L8>
7= (Fig. 10b). I72bb, AHIKTIE, ZEEOEFHETE
DIERD 25% T 5 & X1, JLH—FFE 5 A Ol i 2
B> TEEEPO/NETEREDTERR S N5 L. ZOEHS
M thin-skin ZIE 2R 7 T v b« T 2 TEGEDFES)AH
EHMTH 2T, HREAROBEETIS, 75 b -
T2 THENE T EEB R SNS. BIEOLEEOERAIX
10~25° FEER DT, 25% OEBIFRIIMERAICL T2.5~
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rLegend

N
Fault-sli

Stress ratio

[
0 1

7 full data
/ line-only data

9 sense-only data

201 40 60 80 100
25
Tilting ratio (%)

Fig. 10. (a) Lower-hemisphere equal area projections showing fault-slip datasets (left) and results of HIM (Hough transform
inverse method) (Yamaji et al., 2006; Sato, 2006) applied to the datasets (center and right) at each tilting ratio (rate of dip of
corrected strata to that of present strata). The paired stereograms show the principal axes and stress ratios of tensors with
F(o) values larger than the threshold value. Percentages in the upper left corner of each panel indicate tilting ratios. (b)

F(c™) versus tilting ratio, where ¢ i

this figure.

6° FREITHE T 2.
EZRBLUHR

1. 75y b -SU7#E

ZHEHD T Z v b -T2 THEED thin-skin 2% RT
BE An-c DIE FD T Ty M 2RTEETNOMEZT )L
X ELT, TORMOANZ ORGEITHES ERZ L TS5
N5 TH S (Fig. 6a). AHIERAETT 5w MhEkdT 5 2
EnS, ZOEEIZETIL 500 m ML EDEROKEER)IC X

is the optimum stress tensor. See the web version of this article for the color version of

DERSNZEZEZLND. 20T Ty hO ORI
FI50mTH 50, 77w NOIEERFIZITE 5128100 m
OHE (ERERZ O) DML Tz alfEE b H 2. 75w
NERBT ZOREETXOBIER B OBERME TR
<, BEBHBEHRIZEEL TWDS., 2L I TR, K’an
FA U5 FESOME RO BTN WEZ T )L~ >
EIEATED, ISICERIFTNEZNET 00T
OB BHING LI,

ZDT7Tv b I2TEEL T Ny I RERIIES
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TTEfelE <, KEABRBERTRDICZ2b0DE
WFEATS W, ZOMRMWELITITRT. KM XD T,
g RO BRSNS ERIG ) %2, R DE RIS S 2
¥ 5 (B AT, Frey-Martnez et al., 2006). AHus D228 &
T, NEERTICKD, 7T v b - T2 TRBEOEE I
EHMMRERIS IR S Nz, LS TC, ZOREN
HEHITROICEDDDTH D ETHE, AHIIIZE D b
WThs. zoga, EHHMIIABETH 2205, WEHEIZ
AHE L O EEEOHEICH D Z &2 D. Ko T, B
TARD ETIUE, FAEMEHEZEAZEZLELNIDEIED
Bkm O L 2T RO G EE R I 5250, L
L, ZEBEHTT, ZOX3RREBEOMT N0 ERIZIN
FTEL Ao T, £/, WBEMTNONLHELT
W2 ERRTEARID, ZoMETIXEEAER SN
W, ZNSOMET, 7Ty b I TEET I Dy
ICCEREMEDIFES NEWN. ZORENT T hZw 77
DTHHETDE, FEUOHE TS [FEEDEHER 2 kS
NTWBIITTHS. Lo T, ZORMEDORKERET 51T
3, AHHRSATOT 5w b - 5 THEORERB I NE
BEDT I F v+ —OBRZINETH 5.
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D/NETE I 32 DDA SR> 72 (Figs. 8, 9). &>
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LAF @ Appendix 13, A—7> 7 7 AL ELTHERK—
LR=T ETRILTWET. <http://www.geosociety.
jp/publication/content0006.html >

Appendix A. Tuff marker beds originally identified by the au-
thor.

ZHEIERE EBO thin-skin 287 & #Eh 371

Appendix B. Fault-slip data for the Amatsu, Kiyosumi, and
Anno formations in the study area. F, full’ fault-slip data
which consist of orientations of the fault planes, lineations,
and senses of movements; L, ‘line-only’ fault-slip data
which lack senses of movements; S, ‘sense-only’ fault-slip
data which lack orientations of lineations; N, normal shear
sense; R, reverse shear sense; D, dextral shear sense; S,
sinistral shear sense; U, unknown shear sense.

Appendix C. Route map in the study area, showing the loca-
tions where fault-slip data were obtained.

FEE7O74-)0)

HARFE SEEREREB B A RHME TR,
14 4 JURRAHEEAS, 14 FE0 S BIFTE. w58
NS BAEROURER TV N2V X, W8 B
HhDET IV O LB ICET 98 AR T
13, HUEEEE SR AT B K O RTEEE E .
E-mail : kokado@kueps. kyoto-u.ac.jp.

b d

EREEL SRR AR .
W (B, 02 4R BREUREHSERAS, 07 4R 5UEK
N EREGAORHE LR RRRE T, 08 fED S
ik TRENA  EEHE TR LD T —
MK EEDT 7 =7 X, NEERAEIRIC K DR
JI AT FIE O BERAIIIZE. AWIETIE, HE
B OBIEE & )2 Y. E-mail © k_sato@
kueps.kyoto-u.ac.jp. URL : http://www.kue-
ps.kyoto-u.ac.jp/~web-bs/k_sato/.

“ i 3 SURRSERCERTEE A ZERH IR, 82 4F
BALRZEB AR A, 88 4 IR EREH AR
BT FEEEL), 10 F0 5B IENE © HA
OFENRTZ b2V X, HRHRT 7 b2 X, &
REME L, MEEEORR R EEAE
ERILT 5720 OBlGH LB . RFE T, &
MO0 Y s MERESE, E-mail ¢ yama-
ji@kueps.kyoto-u.ac.jp, URL : http://www.
kueps.kyoto-u.ac.jp/~web-bs/yamaji/index.htm.




372

wif o SRR - ik IR - I K

(E 7

2015—10

HARE - EBEEE - LB 3 2015, BHFSE, HE=RXKTEEMH LD thin-skin &
Felf@m. #thEM, 121, 359-372. (Kokado, A., Sato, K. and Yamaji, A., 2015, The
thin-skinned deformations and folding of the upper Awa Group (Neogene) in the Boso
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