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Abstract: Jurassic accretionary complex of the Ashio belt is exposed in the Ashio Mountains, central
Japan. Lithology, stratigraphy, fossil age and geologic structure are summarized in this article, on the basis
of the geological survey of the Kiryu and Ashikaga District (Quadrangle series 1:50,000) and previous
studies in adjacent districts. The Jurassic accretionary complex in the Ashio Mountains comprises four
tectonostratigraphic units, namely the Kurohone-Kiryu, Omama, Kuzu and Gyodosan (newly named)
complexes. The Kurohone—Kiryu Complex presents broken to coherent facies and is composed mainly of
mudstone and chert and moderate amounts of siliceous claystone, with small amounts of basaltic rocks,
carbonate rocks, siliceous mudstone, sandstone and pelitic mixed rock. This complex is characterized by
dominant of pelitic rock that cleavage develops. This complex is subdivided into the Upper and Lower
parts. The Omama Complex presents broken to mélange facies, and consists mainly of basaltic rocks,
chert and mudstone, with small amounts of carbonate rocks, siliceous mudstone, sandstone and pelitic
mixed rock. This complex is subdivided into the Upper and Lower parts, and the pelitic mixed rock are
dominant in the Upper part. The Kuzu Complex is subdivided into three units (Units 1, 2 and 3). Units 1
and 3 are characterized by coherent facies of chert—clastic sequence comprising chert, siliceous mudstone,
mudstone, alternations of sandstone and mudstone and sandstone, in ascending order. Unit 2 comprises
basaltic rocks and carbonate rocks with conglomerate, siliceous mudstone and mudstone. The Gyodosan
Complex presents mélange facies and is composed mainly of pelitic mixed rock and chert, with siliceous
mudstone, mudstone and sandstone. Three faults as complex boundaries were recognized: the Kiryugawa
Fault (between the Kurohone—Kiryu and Omama complexes), Kanma Fault (newly named: between the
Kurohone—Kiryu and Kuzu complexes) and Oiwa Fault (newly named: between the Kuzu and Gyodosan
complexes). Geologic structure of the Jurassic accretionary complex is characterized by several folds
(e.g. Umeda Syncline, Hikoma Anticline, Kuzu Syncline) having NE-SW axial trace. On the basis of
radiolarian fossils from pelitic rock of each complex, the accretionary age of the Omama and Gyodosan
is after the middle Middle Jurassic, and that of the Kurohone—Kiryu Complex and Unit 2 of the Kuzu
Complex is after the late Middle Jurassic. The accretionary age of units 1 and 3 of the Kuzu Complex is
after the early Late Jurassic. Based on the comparison with tectonostratigraphic units of the Mino belt,
the Kurohone—Kiryu Complex can be correlated to the Nabi and Shimashima complexes; the Omama
Complex is correlated to the Funafuseyama and Shirahone complexes; the Kuzu Complex is correlated to
the Kamiaso and Sawando complexes. The Gyodosan Complex resembles the Kuze Complex in including
Permian chert: however, the Kuze Complex includes basaltic rocks and carbonate rocks whereas the
Gyodosan Complex lacks these rocks.

Keywords: Jurassic accretionary complex, ocean plate stratigraphy, Kurohone—Kiryu Complex, Omama
Complex, Kuzu Complex, Gyodosan Complex, Ashio belt, Kiryu and Ashikaga District,
Gunma Prefecture, Tochigi Prefecture
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Distribution of Jurassic accretionary complexes
of the Tamba, Mino and Ashio belts (based on
= Geological Survey of Japan, AIST, 2018).
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Table 1 Stratigraphic correlation of the Jurassic accretionary complex of the Ashio belt in the Ashio Mountains (1950s-1970s). Wavy lines

indicate unconformity. Fm.: Formation.
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Table 2 Tectonostratigraphic correlation of the Jurassic accretionary complex of the Ashio belt in the Ashio Mountains (1980s-2000s).
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FRECER OB 2 WA I - VR (1979) 1S 5. 16
i, THARCAHE | O CEAEN RO E E S K OTEIk
F v — PSRN L EHIC DWW T, BRI T
M LBEHAHR L7z, #5632 0REHROFEA %4
TR/ & LT, S HOLEFERIZEES T
1, WMEEAEBIRF v — 2 S REH L 2RIz 2 h
Thy 2 7fde “BROMEORKMICHTE NS, %
D%, fRHIZ A (1982a) K U'Sashida et al. (1982b) 12k D
[l 2 & BOBCRBEE 2 WS S oz, FEHNE A (1982a)
BRI A DY 2 TR IR IRE L, ZOHD1
DL LT, NULLRRBEAEEE 7 FILEOEAHED
B2 oY o TR ER T2 Z & &b
Z D%, sl (1986) RIEH (1989) 12k - T & ¥ 2 T4k
ok A < h, ERIIR 7 OJEIZY 2 5 RAIATH
ICHAET B 2 LR ansz. kk, BB WTIE,
A - ERE(1972) IS K D BRI, S Y 2 DT v E
FAPBRER IR TEY, 2RI NS & BBk
TY 2 7 ROGENRF STz,

F72, ZOHICIZER LD F v — OIS ITH
Nz A (1962) IFEEHIRO F v — MZALh B/ME
h & B AR R O RGN BIR 2 MG L 72, Shoji (1967) i
SRR PG D F v — F DR E LGRS AE £ &
W, ZORERIZKOBIRF v — b - @ik v — - BRIk
F v — b -FBERTF v — F D4FRIZIX A L7, A (1972)

&, ERILMORIRF v — P OFHFR T v F ¥ S &
L, MHCh & EN 5 T & RMERRREE 2 @5 L Twn
5. $aAIE2 (1974)1F, EAHIKOF v — PIZDONT,
J&Z & DR ED A ARG U7z, Saito (1977) 137
FILEDF v — b 2#%EL, F+— POJERIZBELTIE
R & 0 & EEE R O 50 Ak & Ll REN: &
LT 3. Tijima er al. (1989) 137 FILEDF + — b
ZEEhHMADEN ZHET L2812, Fy— L
ND 2 5 v TREIO J51a 7 & & #E L 72, Kakuwa (1991)
i3, PHEGH - BB - 2RO Y 2 TR IRICE R
% F ¥ — MIOWTABICHRE 217, T OREICHED
{Fv—LDHHEEIT> 7.

2.3 {ImEEOEA LBERFXS (1990 £R L)

BRI 7=k 502, f- Bel(98nida s F v bic
0 BRI ORER A FHOFN A KIIC A L2z Ly
L, Vo IRz E £h s KBS O S KL ik
BiPE A 25 L, HmRERic O < A2 RFFL T
W ZFO%, RO RN EN%, EREILORE
BOAFHIZDOWTIAIIMAE LT A S EZ A TR E
ot M- BRIN(1981) ORGT LI D I & X 45 % 552
FITRT.

1980 -1 1d, HERGMEE R MG IcHH L ¢, &
FE 1R S L O B AR DI B R O R84 K9
BB E X N7=. Masuda et al. (1980) 13 2B E
S ORE 2170, Vo TR -4 A P ERED
HERSRES 2 ACE L 72, ko, R UGS o s ki
DN EHERRGE N A O ND 2 5, Thbid
“BR~V 2 7 RORBUHRMTH 5 & Lz, K
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(1981) i3 R & JGEI ORIz DWW Tk L 7=
ZOHTUAABEIZIZMNTHNDE DD, ThbDE
HORERETNZ DTS XY ERDOGFENTETH %
PR A 72 FFEP(1982) X, FEIRE TORA SO LTI
7 — 2 (Bl Z1E, Kano, 1979) IZJE 111t o> &4 s ]3]
DRSS 7 £ OMETRSRE A, ZTho OHEL R
DR 2> 5 OHIF O EHIEENC K 0k S e LR
7z, ek - ﬁ%%w%f&UAmm(D%Hi/EFm
%@%iﬁﬁ#%%@%ﬁ@ﬁﬂﬁ@ﬂL 2T CTRRET
0, [AHIROMEARE3 D0 2=y I (Unit I - Unit
I - Unit M IZX5 L7, % LTEDERICONTIZMBS
NDEFEOF) Z b2 ba—LThdEMHmLE il
(1986) I3 B IR D “EA L BUH" 12D 0T, 25 v THE
BTd s 0nd BEER L7z HEH» (1990) 1%, 28
L1t D HVE AR (2 D TEARIN b g oD SR 22 55 40 00 6
%&éh&”&uf RIS H S < ko & R L

AT, PHERRERTICEWTE, ke s
b/b_i5$ﬁ®%ﬁbé%fﬂ%%®%ﬁbﬁﬂ%
BZirbhTs D, ZORGEEDREFIZDOOTE

AT ® % & s WA HE & e (B2, MRIER,

1985 5 #4K, 1989). /INRIZA(1985) iF, VERIH A DR
B - PR - SR - SR - RSO R &0E, we
N Y7~ SR TH 5 &5z
7z. KA (1989) 13 FBKACHT: - PRI — iR - e - Bt

LW EDY 2 7 ROEMHRPFREEIZODNTE LD,

INhbEY 29TV — Y EMFRL TR E LTHEA
7=.

FEo &5 2R, 2RO 2REW Y 2 7
MEIZBWT, BHTOF — 2 & &0 TG %
B 7 B & FHEE 2 D B & 2R L 72 D1, Sashida et
MU%ﬂ#bet&mbhé % S35 A I e B 7T
TREUNT O T 1002 537 F 5 “BER R EUA™ (Aamle 513 B 5
B ho R Lo Py badidifiTs e dic
ZOWET L — FEFNICE T 3 EFNERICOVTE
Hiam L CW\ 5. % 7-Sashida ef al. (1992) 12, Matsuda and
Isozaki (1991) DHFET L — + OBE) & EFEORR % 5]
AU THERF v — P 2AEFE TS Z & &R L
72. % L CMoore et al. (1988) DWFFEIZHDINT, “fik4
B AL Afd - “BEAERMEOFRII Y725 2
L&, MIBRRICHWTF I L <lie L THEE L 72 g
P& 86 U 72, Kamata (1996) 12, R A FHIZ Hg
b7z A ET L, RREIO Y 2 J i Mk 2 B
W-MEarrvy sz - Klcary7vy sz - &4
ATV w2 ARG Lz e, TR EhDa Yy Ly
2 ZADWHET L — MERAEEITL 72, & 512§ (1997a)
BeEdkaryrsvys2ka=y bl 2=y b2 2=y
b 3240 7. B (2000013 2T A P — & LT, B
AavIFrvy s Z20a2=y b 1NEI»5MIZ, 2=y
F3RAEIVA S VIISHI ST L7z, @BNE A (2001) 13 2R JH

Btk ()

O REW Y 2 TR OHREE TV, 2Ty
AAE YTV I ABIZX Gy L7z, ZLTCa vy T Ly
2 ANE B -y Ly s 22, avTLr ey
ABAE KAV T Ly AR L BEay Ly
2D =y FEIZOWTIX, 2=y b2 2=y }3
DHEFICH O TWIE BRI T - Sl T 5 (FfH,
2007 ; #K - B, 2009 5 §EH - $5K, 2011). 2=
b2 DEERS S B AR 5 e B THRD AL

=y F3D=BRF v — b EBELTELED, WES
B AMEE4A cmD A X 7L —H A4 P LY LT
B V—HA P ThD(HH - #Kk, 2011). HH - &
AQ011)1F, ZDOBEEIFRWEIEHE LN E S TR &
NI 2 T 2 b B BN TEDFIEETH % L HEE

LT3,

Sashida et al. (1992) Ik il =83 / ¥~ bOW
wRsk, BEIHIZE T, LA - ZBRBE R AT
DREIFIZDOWT AT bz, §EH (1995b) i, &
EHSK OB EA KO ZOELEOF v — 2 5l &
FolcE 2 Wi U, BESET% o mIfg H] & S o 28 ic
DWW filii Ty 5. Kamata and Kajiwara (1996) i, K 4
ALy ZAOHIZEENE NI LK - ZEER
svavERBL, SHBERAAFERIZINA, WO
RN A7 & D2 ERRET L 7=, JoA - 5 (2004) (3L
LD RS A” (KRG B 2 HEER 1S 1290, ik
b2 oa s Py P RBEREHRET S E812, 20
GRS D E FEEOR H0 & 2 M Xy L 7.

RO & B0, BEWY 2 TR IR PR
WOY 2 TRAAMEORALERERAL SN T0 B (Bl A
I, NRIEA, 1985 5 RARE, 1989 5 HHYL, 2000b). 1999
A2 5 2000 EAHITEIZ AT T, SR 2200 7«
BUI» 6D Z s ORIIEBHRAS TS FlAIE, K
B, 1999 ; WYL, 2000b ; (LidE - KHE, 2000). FHHICD
Wi, 8.2.1Hi TR T 5.

2.4 FERICHTHBEBFEITE L EDRYRVNICONT
FHIEARIZ B %47 - HlE (belt) R 7 L — ¥ (terrane
H %\ idterrain) O FFNEHIL(2000a) I2& D F LD ER
TW3, ZRIMRL AEILO Y 2 5 kizon
T, AT TR R (B 2 1E, #EH, 1995a, b,
1997a, b, 2000 ; Kojima et al., 2016a ; Muto et al., 2018)
ERET V=Y BlAE, FAR, 1989 ; Ichikawa, 1990 ;
Kamata, 1996;Kamata and Kajiwara, 1996; H1YL, 2000a, b,
¢ 5 Nakae, 2006 ; %7 - /NI, 2000 5 Suzuki et al., 2002 ;
/NSRAIZ A, 2006 5 Komuro et al., 2006 ; Kojima et al.,
2016b ; Wallis et al., 2020) 23 & IZ—fRAJIZH NS5 T
W3, [N o STt U T B B EE a B R
NEIZE > TiE - & D XAl S B ROHRE S h T
B (ERIARIZES, 1996), [7 L — v JIEEA DR
B OWEKRERT L SN B (A1, Jones et al., 1983).
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K TR 2 W, BlAXeRw Y o 74 k]
DEHIZRBT S, Zo[REW Y 2 7R IE 2
RB7L—V]ERFEE LTHNS.

Vo ZRMEORERFEICA L L TR, av T
L v 7 A (Complex) L=y b (Unit), k& - k& (Group -
Formation) 23V &, ZOMHBEIZDOWT O 4
ENhTw 3 (Bl A, REIEA, 1998 5 Hi{L, 2000a ;
AL - KiBE, 2000). A Y 2 FAMMEIZ 50 TE,
1970 EARLART X TR HE - g |2 b7z G 1K), 19804
R~ 1990 4F-RIZ1E, T2 = b |AAono (1985) R 5EI
(1996) Iz & > THWE N (BE2K), KIF(1999) 12k B4
Wb W TE i Nz Lo L Zhs ok
X, BB Y 2 7 ARAHIINAR TldKamata (1996) 12 & % f#
BREPX DRI Y TV 7 2RI Hw S
T3 (5524). International Stratigraphic Guide (Murphy
and Salvador, 1999) 2 &AL, TV 7T v 7 2Tk A &
HEPOMKINZIHILTH D, ARANIEI DS -
2EM D 5 VI3 S REBI TR IC K > TRBIDO I 61
% (A lithostratigraphic unit composed of diverse types of any
class or classes or rocks (sedimentary, igneous, metamorphic)
and characterized by irregularly mixed lithology or by highly
complicated structural relations) & X 5. Aii THLD P
SRR Y 2 AR DRER GO nTE, BRA Xk
ahr ok Eh, B sRERRE RO, 72 Bl
D&, aVTLy s ADLFRIE—RIZHW SR
T&E LEA->T, K CRETMRARERL,
ERIFHEILELT[ay vy s 22T %. &k
International Stratigraphic GuidelZ &4ud, FEIFHICE LT
DAYT VY7 ZR3METERNZD, VTV YT R
O TROMERFHEICE LT[2=y b IdHVEWV. 7~
72U, Bk (1997a) I2K D EFK I N @HEa Y TL v o
2D =y 12 =y b2 2=y F3IZDONTIE, M
DM TE —MMWICHW SN T D, F 7 BBk
SFAAFPAS D (WA JHIR T b ) Z DWFRR FHERITE
2FHAGDT -2 FARNEL TS, Len->T, Kig
TREEI VT 9y 203 =y PIAIIZOWTIZHH
(1997a) % HEEE L THW 3.

KAV TV w7 2B S EHBOERPEIZONWT
13, WYL (2000b) 12 HEWVEE SR A (coherent facies) - BT AH
(broken facies) * JRAEMH (mélange facies) D 3MNZ 3 FHT 5.
H{L (2000b) DFE K TIE, FEIRAIL b E D 4] 4 1 75 HERS
BIER MUY BT - 5 BIFR AT E A R EF & T B 2 fE
W AR 3R & U C DA M2 R 3 i d B\ I ARy IS
W LT 2208, IRAEMH TS & U T oMkt 584
ISR TERE Zh &2 UA T 2RIEE» S & 2 EEE
89 Kimlc®B T 260 - AsiconTE, WEX ET
KBUATRE 7 U (21 D JEIE A 50 mBLE) D& D % a
A&, 50 mAdD S DIZDONTIIEME KidT 5.

3. BRILMOMA - tE B

E%Mﬂi%%$ﬁ@%ﬁrﬁ%ﬁé Wi IR & S

IZHES>THmLTEHED, TR & LT, R0
ﬂm PSP - BRI - BT 22 & OSSR O A 7 -
HAEDHOITBIXIRNIZH 725, E LB T OS5
SIHBRIE UTid, [JER]- (A - Tl BOER] ] - (15
KID 4 IR ORI % b 5.

%%@%%%,E%i#@mm_ﬁonf@géﬁm
X). Eﬁm%wk% S - F$ 2kl
M5, FE@M%RATEM dﬁ%AMﬁTﬁ#é
ﬁw ikﬁ&ﬁ%%&ﬁﬂ%mﬁﬁh P RQES T
1Tt e e & T = B . Fﬁ%mﬁﬂaiAi
%ﬁ&@%mﬁ@&&@ﬁ@ﬁ¢gﬁmﬁ&®ﬁm#ﬁ
145, AR R R RE ORI 3 PG 7 & D%
23z D, ﬁﬁﬁmmkéﬁihé

SR, %ﬁcu%¢éﬁﬁMWﬂﬂnmm®H
A6, FEREBIZIAA > THEEE MG 2 5 1 % Rt &
T 5. BRILOILFEE I AR O 2kl EE LD
IR 2 203, (i &2 SR 2 WIS S BRI
HEDFREL LWV (BHAR, 2000). FJE LR PE B O [ Hil
A ROR R Bk & i B INE IR & U CETIR DK R
I8 =V ERL, JERMEN EMENEZRL £ < omlp
LS A 5 P A NS PATICH T35 (83K, 2000). 2
J@at ¥ o T AR D e WS R 3 R R0 A0 R T
AFEEL, R S B OTHEB O 2 EE T L
T3 (1 Z21F, Shikama, 1949 LR, 1952; BAJINEA,
2009, 2013a, b).

SR D Z 0 JE 3 sk o HE BN A 553 X2 R T
SRR R Y 2 T RAIE N AFICEZ T 5.
FRIL ORI, Al 5 O HERE K
XA B (151 %1%, Shibata and Miller, 1963 5 %7 -
ik, 1964, 1966 ; 2N, 1972, 1973 ; Uto et al., 1997 ;
Sudo et al., 1998 ; Ogasawara et al., 2013). T KILITEE
ﬁ HETNRE - RS 6 B2 B R~ S =R

, BRI R O R B EIC@I LT
hbﬂ% X, EREIEA, 19915 5IINED, 2001 5 A
MR, 2003 ; Tanaka et al., 2010, 2012), —&TIZZI N5
DEREWHY 2 TR EREATES . HE R~
R, BRI 5 OB R S IAL BT
. ARkl - Bkl - BEEKL - BRIkl E v o
7P O YNE Z 6 O KINDJEIZIAL A6
2L, 8k, 1990 ; KM - Hhi¥, 2010 ; EAEIE D,
2012 ; LT, 2016), AR ZDOEATEREFY 2
FRAHMAE R E 28 S . WRERECE AR 2 & DY
RHERE B L2 A S0, BEHEREYNZILREERIC &
AT 5.

SERH Y 2 TR, ERILMOIES,, ZO™
PO N £ EFERCILE T O =& L 2 212 g @il
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[Fukaya]

o R EE O, E PO R 1T 9 2 HIEEEEEIX (https:/maps.gsi.go.jp/) & MIT. L CIER. HIEOZFR

1ZEFIE A (2000) 1275 <.

Fig. 2 Shaded-relief map of the Ashio Mountains, modified from shaded-relief map published by Geospatial Information Authority of
Japan (https://maps.gsi.go.jp/). Topographic names are based on Kaizuka et al. (2000).

T 5. KT, EREWY 2 TR %2 B — ik
aY 7V oy 2 A (Kamata, 1996) + K4 2> 7L v 2o X
§§g%,ﬂw-%$:y7vVazmmm&w%%
TEba Yy 7Ty 2 2 M) 4Ty T Ly 2 ZIZIK Sy
U7z, BRI Y 7V 2 230E W2 & 38584
Y. BEROREL RS L F vy — P ETKREL,
B LA AN, 72, DREORBIEEN - B -
W - WEIRMAE 2 &L, SHOEVERITFEK2 S,
T e ARG L 2. K43 v T vy o 23 0EAE
2 oIRMEMERYT, XEH - Fv— b - Jea e Bk
L, DRORBESHE - RS - s - RERES %
9. FMHOBEOCE TGRS, Tk L%k L
7o wEa YLy 2 2, EEN TN I D=9 b
2=y b2-2=y b= ENhA. 2=y b1y
F3EF v — b HEES - Jen - ERE AR - s

MIEIZRETLF v — F—EEY — 7 v 2OERIH%
TkE T3, 2=y P 23R EHE RIBIESH» 5 7
D, B - HES  TeEEES . THA RUER) ] kN
DEEIV T Ly I A TIE2=y FIRFERKRTHD, 2
=y M1ADLEIIHAT S, TEla Yy Ly o 2E
WEIRMASE R UF v — &2 ERE L, HEERS - S -
aEfES.

FRILMO R EW Y 2 7 AR, R 1R A
D (EE3X). Fardng, dewr o, HEERER -
P R R - MEH Rt - B RL - SRR TH S, M
WINZRR -E T v TV oy o ZH0 FALICHE L,
REE AL DI TIE R A2y FL oy 2 20 EIC R
HY 5. REERL OERETIE, BEN T, BiE
W-Hidarrrorz-EEarrsry sz -7l
VTV oy 7 ZADNEIZRET S,
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[Yaita]

R

AP
\\ ,/\oulkkoc.ty a8 ©

(" Jurassic accretionary
complex of the Ashio belt

Bl Pelitic mixed rock

B Mudstone
Sandstone | Carbonate rock
[ Chert [l Basaltic rock

~ Fault * Syncline < Anticline
L

//\\Qf/' SR | %
/%éu“ &‘
/.’l AN g
T h = \ ,,:_'_.' 36°30'11"N
[M'aeﬁashl}// = 3 [Mibu]
oE .é N =
// \ s 153N
P&VL
I '\’W)?
(r 8 ?%
K
N O
/ ) 0 ity N
P 2
K&'ﬁ |" ;\v'.‘
g
4 2 CI 36°20'11"N
[Takasaki] ga = [Oyamal]
Esesa% e h?anocmy& ; ’ ° Oyama Cityey
5 ki
139°1448'E QOta City 139°2048'E : 39444 |
=

[ |auaternary [alluvium, terrace deposit, mud flow deposit]
E’]Quaternary [volcanic rocks]

Paleogene-Neogene
[volcaniclastic, felsic igneous and sedimentary rocks]
-Cretaceous—PaIeogene [felsic igneous rock]

Permian and Jurassic of the Joetsu belt
[ultramafic, metamorphic, igneous and sedimentary rocks] )

F3X R EL OB RS X, SR O3 3 E LI BB REAT O 5 55 | B O 4R AR . TIZEBEE A (1991),
LTEIE A (2000) B OV 1EA (2010) 12D <. [THAE KO R I HIISAZ DWW TEAGRORE R (4 X)) 2 KL T 5.
Fig. 3 Simplified geologic map of the Ashio Mountains. Geographical names in brackets indicate 1:50,000 topographic maps published

by Geospatial Information Authority of Japan. The geological map is mainly based on Sudo et al. (1991), Yamamoto et al. (2000)
and Yoshikawa et al. (2010); that of the “Kiryu and Ashikaga” District is based on this study presented in Fig. 4.

JEE DBEHRFAA» SHfEENEZZA Y T Ly 7 2D

ERE, KAy Ly o 2 ROYTEILa v S

Loy 7 20D o Ft o HILAR, SRR - MR o v
TLy 2 AKROERE Ty T Ly 2 2D =y [ 2H
VaTROBMURE, BEIV TV s 2ADI=y ]
KUO2=y F3NBRY 2 SO TS 5.

[ A4 T 2 A IR D B X % SE 4 NN g, Z o sk
WTIE, BiAREERTARE EITICHWT, BERMERN
R 5 725 2 FIETCRERS A (RN, 1972 5 i -

A, 2021) 2SFEFTEIRICEE N 5. ERIE R IEERR
—fia v vy ZICEHAL TR, B -4
YTV oy O ZAIFEMAE R & B> T B (RN, 19725 FF
- A, 2021). FAALETEETE, BEHRRSLE
FEEER S R AR OILREES BTl a Y 7L o 2 2
85 (GREIE2, 19915 Sif5 - PR, 2003 5 KR¥EFEIE H,
2016 ; Ito, 2019). IZPEER T, AR (1
‘12m®ﬁf<§m?6i# KfAcaryrvy o2
EL7E S s Ko 5 TR T X 5.
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4. BEEFES LA

— A BRI BV TE, REIFENTIAO LD Evis
Blkp»olEiZitidEh s, Li L, Kincitddsay
TV w2 22N TUE, ZNThOFERONARE & s
HAEBEBABTLE B L Ev. ZOZDAHTIE
WS TALA & FALciay, BIEE -tz v 7ry
VI N1 a= D AVINE/ SR Y = By B VAR /B SR i
gy vy o 20NEFRTIERT 5.

4.1 BHEER-WEITLv IR

4.1.1 AR

Kamata (1996) i3, Hil2E i AL EF & [7] v S AR AR T (1H R
TRARA) AP DICENT 220 F v — + - HHERE

DERE ETRIE TREO T 53 ERIZONT,

Kurohone—Kiryu Complex (IR -HilE2 v 7L w7 )
Lt Lz, KiTd ZOHMERGS. =720, 4
DI EEIEHRH (19952, b) TH 5.

B -y 7 vy 2 203, ISR 5 8R
HERL, DI ICREHE 2T 5. BSOS L
LIFRRRRTHEHOFEL A & F v — b &K
ELUTTHEMIE A ZECXDEBOIOhE. %
7z, REVETH - RERIES I - FERUES - W - REIRAE
BEMES.

K TORMR -MET Y T Ly o 21, WH - Kk
(1955) D B2 RERg DO KISy, WEIEAH (1957) DIERFRGHED
— - AR (1961) OWIARFEHE DB - PLE (1965) DA
JEHEDREB IR Ib X B, 72, Aono (1985) REE -
HEA985) D=y M TOREIE L=y F TD—FBIC
Wb s,

4.1.2 DHRUBE

T 55 5 o il A= T 0D Al 2B M s AL 58 & SR ARARMT sb sk (1H 5
TRIRAT) R OVARE D i & ONSHAR LRI IEE - 7%
i - BE A IR i 5. 2RILHO Y 2 74
MHAD TR R TRICAE T 5. KSR Lok
MearrFryrs2t@Blarvrry s 2kid, Thiz
FUIRZE kg & PR R %2 L %3 5. FEICZRiL
deiscid, BEUR-Mka y vy 2 2@y 6
BEMOHERBARAEESEAL, BEASKREI T
fRZE A % 32 0F, & 7= BEREBO— BRI X B A R
55 (RN, 1972, 1973). [HilZ: Ko R | sk < i3 e il
M EI W TRE2 kmFEE O REFRICE RS R o 2
ERHERPIEE P BEAL TE D, EROEI T3 B filz
RAEHDERD 51 5 (I - Wi, 2021).

KAV TV oy o ARG IR PASHIE S 5 720 TR
uT%fééﬁ il A B R b3k N < 0 F A R oo
3% L3 4kmi 5.

Btk ()

4.1.3 EBF
FHERETEREGR? S, K TIERRB-FEa 7
Ly 2% e EEICXd 5. FEiEF v — MoE
A, FEHER ARG SV, EEIETE L Y
BEPAENEZNT L EHEMIAIZZ LW EICk D
WMoFoh, £72F v — FRREDENE EOICERA
ANBENSG. FEHOR» T EOREIE3 kmPL E, |
HORP T EORBIEIZRA TR kmTdH B

TRETE REALVE #M O BERR - M2 v 7L v 7 AT,
FEBIE AR REIE A3 500 mBL EDEWRA & F v — b Ak
JEEBANEIZA B3, 100 ~ 200 mFEEDPEHE F v — b
RO 5K . EEcid, FEESBATISE 10 mD
JEIRDF v — bt ZROPWEREEN AL N, ZO LI
B & F v — P ARET S, JLVE R MO BRI - 4
IV Ty 2 ZTRIVBERMAEDO S MBPAKTH D, =
WAL AT 5. 07, FRETEE R M TR
B2 P BIRAT S & R %, IR G T X 2o (5
6 K). FEERA200 miEEDIEE F v — FAHED KL
JEIE 50 mPA T QXK LA RS Ak Eh .

4.1.4 A+
M EREHE

[ 2B R B A JHBIRIN C D R FH D S5 A g 3k 60 Tk
<, REWE EDOBIE TIE X 10 mEEOFI &
LThINCHBENTIDOATHS. — 1, n<o#@%
ITIFZE T & 7= U K] (131 2 4 ,ﬁﬁi# wm)
T, [ g T, BEY ma%maatm@%m@
M7 SIZHVEXNIZ KRBT & BB gk & 5 SRS
FHOEARD AT .

[Hi 2 B 2 R bR © & & h 2 KA T SRA TR A
THs. BBV ORFRHETIZF v — b EIZPEL,
F ¥ — b OFFHIE & PATISHET S (KI1A) .

BT, FIERROOKELPAL NS (XKIB).
FEOIRAEYS B L Z 1 mmOEHKR~FE RO B
HE5NTTFABREGTH S, LB TINA AW %E
AN B E L THAME LG A MICE TN 5. HAAIZ02~1
mmPEETH 5. FHRA - WRMEA - REHFE 5
ELTEENS.

(2) kBERIEESR
r@fﬁﬁwﬁﬁiméhfhh[ME&Eﬂﬁw&
TR D RIS, 8 TR O BV S 8
REND., BETOREIIRAKTIOMBEE TH 59, #
ﬁﬂﬂfﬁaféé s, WEKETIZEX 50 mfE
OV Y ZR/NBE AL LT LA —J, [HEH]
RV ORI OB RO LI RS8R0, b
B K & WIR BRI S FHO E R DA 5 (3848, 19855
Koike et al., 1991). 54K (1985) dFtibiz kiuL, H)E
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Fig. 5 Columnar sections of the Kurohone—Kiryu Complex in northwestern wing of the Hikoma Anticline.
Locations of the columnar sections are shown in Fig. Al. C.: Complex.
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Fig. 12 Traverse map of the Omama Complex around the Umeda Syncline in Kawauchi-cho Okuzure, Kiryu City.
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Fig. 13 Traverse map of the Omama Complex around the Mizunuma Station, Kurohone-cho Yagihara, Kiryu City. Gray lines in
chert and pelitic mixed rock indicate bedding and cleavage, respectively.
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Fig. 14  Traverse map of the Omama Complex in the Takatsudo Gorge, Omama-machi Takatsudo,
Midori City. Gray lines in pelitic mixed rock indicate cleavage surfaces.
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Fig. 15  Columnar sections of the Kuzu Complex in northwestern wing of the Kuzu Syncline. Locations of the
columnar sections are shown in Fig. Al. CCS: chert—clastic sequence. C.: Complex.
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T2 < PR RORG 8RS & 0 Fedi & o B ik
WAL (XR18C2). — /4T, HERHBIZEEFI K
Bl (X 17E2) & BRI, ZONEAAE T E h
TWa Mkl » 5 (KR 18D2).

halea Hgi3Jea DBticAons, HES ~ 10
emfEEDRE EMEN LR, WELRAEIEETDH
3 (KR 19A) . Jeih 6 WA IC AL 2L E 23 A &
haZ&eds (X19B). WENL ¥ ZIKE RS 5
Wil 7-WEEHE RO 5N 5.

rz=
W, FICREDEHIZASNS. EWETIER
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i EOREEIZ 100 mIcE 3.

GHIZIKE - BEIKE - BHIKE T, K MR~k T
BB, WIKIEE, AT I IBIR TR RS A3 A W
2R, JEE 1 mmEEOYE E AT, RERMES 2T
2ZLd b5 WEKEEFOLA, HEOBEI10
~30ecmTH D, HENIZIZEHERAONSLZ 0D S
(KR 19C).

PR & LT3R 23 %<, kA - ZREHA
G, HEIZZLW(KIKI9D, E). fElE, Z0%<
DHAEFAETDH 22, bIPICLMA%EEEGD (K
i 19D). WK TIE, I P E 2R R KL, R
R S I ERT. ARPEL, FHZF v — FRK
IEOER %% < &8 (MR 19E, F). £— FHRIZX
2L, OERPAERICEALE THY BIX), HEDD
VBTV FA N THB.

Kamata (2005) 1%, [ | sk O MG A i LN 12 554
FTREWRERWEAED A — LA VY=V Ak
ML, WEESEIRSE EREhH5 k% R P73
B - RS HERE - PRIRIERE - o VR ) o — b IER) AR
WG AWE L. F72, RSO~ Rz
BERALND.

(8) &

CHZE K2 Al koo y 7L o 7 2Tk, BRI
K@ Td 5. —H, (MRS OREET Y TL v o
2O AT B0 TE, AR (1961) AP (2= v 1
D—EBIZHY) D F v — M EEN B 2 MBS R % Gl
LT3, F72, 8tH(1997b) 1X, 2= 1 D54k
IZEWTF v — PABEOEAEZFERAL T3, A
(1961) K UNGIREH (1997b) DRCHkIZ & 5 &, Th 6 O ff
M, Fr— P ROHBERAEOMEEE G A, BRI
MBEAE,2 L85, F72, NEHEY - kLSRR - B
DO RIRIBESAR - Fa~A & ERREEPITHIE
T5. BROBRGR-MHEaY 7Ly s 2 TRRENIS
F v — MABEEE, Fv— DAL REMSYE RO
257k 5(MW3D). ZofEPIcidklERR Fey
A aEiRAaGRY, BEa v T Ly s 2ADF v —
B & TR e B

4.4 FTEWLICTL YT X (FF)
4.4.1 EHERUAH

RO IR 5 A EFEBEIC» T T 5
TERMAS S F v — P &2 TR ETAEKRETE LT
TV AL LTRER - mithd 5. 72, KarvIry
2 ZOPWERAAEE, HERE - E - wE0sHEs S
DZLIZKDREOT 6B, HIBEAFRIZ DWW TIRAT
EINCHRT 5.

gy 7Ly 2 20—#iE, Aono (1985) & 1)k -
U (1985) D 2= v KO EHNE A (2001) D3 v 7

Ly ZABIZxtbEh b

4.4.2 HERXH

Wi 2, MiAREZR O EILICERET 5. fTEL
OFIZI3ZEEayTrvy s 2LfTEILIYTL vy 7 2D
BEANASNCEEI8K), ZZH 5L o4rdliuTEz
MFTC, LY Yy g 20K ST S B
BT v — POBEMWEEGOIRERESE L F v — MERD
#T 5.

4.4.3 HHRVEE

Tz v 7y oy o 203 EILHE 2 5 NET D
LB T 5. fTBUX Sy Bk, BB E R
70 & B U o0 K T 75 IRT B OVl A T TAIRIT IS 8 72 5.
KEWRE AN L CEEary 7r o2 228§ 5. 4l
IV Ty s AFERH Y 2 TR RO b T I RSER
R ERCiET 5. 20720 FREARHTS 35, Br
W EDOREIZ 1 kmA ETH 5.

4.4.4 EBF

frTailia >y 7v v 2 208K fdm e LTk, Fu
F v — MAKEEIRAESA D PR IC L, Ak
WETIRIRE D T 5 B 16[X).
ANETEEOFEILIY Ly 2 203, i = RO
BREIAICABABMGBRTEDN S (21X, &6 - 1l
N, 2003). NETEETASGNS Y 2 TNk EE
I EEEIZDWTE, W - 1 (1960) (ZBER B FA g -
FEIKEUE R O ABEIKFIBES SR Rg & U 7228, JHIBRIE 2
(1976) M UM EIRG - BINR (2003) (37555 = REFTRE DG 1A
WRREICE & AT LZEE&; Lo

il A= THIAIRM] OB L 30 75 £ O FE s 3D < &,
fTElla 7y 7 ZA0F v — b EES B, B
Fy— b - WA EOMEE~ A TR E 3 58107
EEIKCE DFEIREEE T d 5 (K204, B). Tto (2019) i
FEAEFOF v — b2 6 B HEcR2HE L T3
(X 20A). &7z, SILEREEIKE O LALICRE T 5 R
RARFED NS CRIBIE A, 2016) BMTEILT Y T L v
o A HEEES @ e & 5 (KEIEA, 2015, 2016).

4.4.5 HH
MFv—+

Fy— MITENT Y TV v 2 2 TEFICRBIE RS
PP EIRIEA T OB E U5, FRo Bk
AR, B IXIBUE T & D5~ O E A R .

Tl Y TV 2 A5 TOREREMRIE, FIi
Fr— MEER2E AL, TEINBETIIIASELL, K
Al rE il OBDREBREFK L THh51ER, NET
FEBEOBRILOINTEIZ & BT 5.

—f%IZ, IR~ 10 cm S DO E L EIE S mm LT
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DOYEEFEE & DM ARG & 0 BRFEHEGE % 9 (XI21A).

ZLNEE KA - EKEERET SH, KEF v — b
LT 5. KEEF v — MIbOEFHDOF v — M
NTHBENEL, RAT30 cmBEEDBIEDOF v — [ H
FEAaSND (XK21B). F v — MIFEMSEA %A T
ke L, DErIcki L+ & (Kk210). Bafek e

AONBLE TR W EIRMEE &S (XK 21D, 21E,

21F). AV Ly 2 26, A4 T7Fv— Mk
INETOLZARMRTHS.

Wik 5L, NULLRF v — MIFEERT L
AV Z ) 7 HORE, BRERECE, SR AA SR
% (Xf6eD, BE). ZBRF v — FTid, NILLRF v —

IZHRB EHEBE L AS NS (KR6F).

(QHEERE

TS ECH TR O ME RO TiE, JEEBmBL Lo
HERSMEEINS. ZOHBEIRE 35 O BEE %
AL, WEORMEIZS ~10 cmTd 5 (KK22A). AL
BB s, GHRIERIKEGETH S, YL by 4 XD
ToOMER T &ML gm» 5 50, KRECREZ &S (KR
22B). WA TR I N TV B IRECRA L0,
T EINTWAHE ASNS.
HERAZRERAESORICERELTEGEh 5.
EHHOBIRIEFIZL Y ZIRTH 50, JE S FemlTH L
TRIEF20mzBA2mTFAEEREETSILEH
% (Xfi220). S FBISRIZEBWTE L Y ZIRO S
SN, AP B AR 5 h B (X 22D).
Vo T AR A S BB 5 7w BRILEEIC K
DIFENLREEBISRT S &, REOHEWH L FHERIR
Tt )T HBRBEAEL AbN5. %< ORIk
F ot I ) 7 BREHRIZZ OWNEBAARE I AT 5.

Q) ®E

3, WERMAEOROEIE UTHENT 5 (KK
23A). WRATHEIOmBETH D, HEKICEKHTE
HRELAERITAL N,

IR G D B OIEHIK G AR T, MR~ TR T, W
KITE O, BRIREREGE TR RS IR TH 5. Hifl
BASNZH, oy FL oy s 20OMEIZHNS & F
LA,

BERT L L TRARERER L, BA - ZRHE
v, HEIZZ L (KI23B-D). 9%, 2D %<
PHEESAOETH B D, bIrIcEimaEz &8 (X
Fi23B). EERTIE, eI B MK L A - 7
WEETRY. £72, Fv— bR KIIEDER 2L &0
(KR 23D). FFIEFA DNk A SN 5 (KM23B). €—F
HRICHDC &, AR BERICEOAETH D (BIX),
HEIZZULOABET VA P Th B,

(4) REREARVES

TENRASHIE, frEihay vy 2 20 FER RS
ELTUA AT 5. WEEHOAZ GOIREIRMES L
W - Fv— b - HEEREOEEZ SOIREIRITE D A
ENDG. F7-, GBI TR 2 S E & 0, @
W 2 - 72ei e A5 5.

HEE R BIeAE, HIKE - BKE - KEaEEL, B
FriRBEBH A FERE 4 2 (XM 24A) . F v — MIBFIKERIK
BAEREL, FIZL Y IIROEHELTEEIh S, BER
Kt B WIZHIKEO R~ RIS T, LY TIROE
WL TRS —MicEEN 5 (XIR24B). —FBTIEE
Hebzot-Tkod, WAREHEZLETHE D5
(KM 24C). WA HIEOSEIIZ, WL REDREIE
210 ~30mfEEDOHFERRETH 5. HEIAITNIKG
THEEMETIIRAI0 cmfEEOL Y TIREHE LTHE
FN51E0 (X 24D), HEEBIRICEZh2HEREL b

% (XK 22C) .

WEREAOIREBIZ VL P A TOLFERELEED
WER &ML » 5 50, WA NBR I 5.
R YA S B IS R SR T % 21F 0 (X 22E),
JeEFE ORIz E BECR2 D 6 B (KR 22F) .

BRI (1989) 13, NETREOTELIY TV v
AR B W CRAETDOL Y AR~V H Y ) V2 —
LOFEETLL TS, BHA9S) I Zo~v Fy s
Vo= LOREBIZOWTIEER LT n A, i
(1982) A JuBE i b1k — A8 b ViR vg 5 sl & s
Lizw v Ay /) Pa—LERETHHEL TS, 272
L, fFlIla vy 7Ly 2 2123 OEERZ LW &
R (1989) DIRL 72— b v oy TI2XkBF ¥y — b ED
B EIcHD &, Zov VA Y Y 2 —IUIZEE)E
BIZEEN T ATBEMER 5 5.

5. {tAFER

Afficix, £ar7v oy 20T A& Zhic
O LERIZOVTHING, G DWW TidIto (2021)
K UMuto and Ito (2021) THERT WA 728, Z ZTiE%
VTV oy s ZOBMEDFREITS. MAT, Ficay
TV w2 ZORGRRIIZEH 2 XL AKX OV 2 T
DALFEEINZ DWW T, LAHRZ DI OV TRR
FELL BN,

51 BERR-WEECTLv IR

5.1.1 BE

HEW-Rday v o 2 206 kAR, b
(P) i = I A VIR /A Sk e =1 11 k= w B MR/ Sl | ea )
EZ LV, N AR~ Y 2 FROMAAHE Eh Ty
3. Frz, oo v 7Ly o 2SN B EHER S
5D/ Fv FOFENRENEETH S.

IRBSUESHO SR 6 Z Bl 2 F v b O
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T b (IR, 1985 ; Koike et al., 1991). HUE KRG+
25133/ F Y b H(Sashida et al., 1992 5 JLAK - $5H,
2004 ; Muto and Tto, 2021), F v — F 25X = BLDIK
B KT 7 FY oD Y o TR APEN L T
3% (Aono, 1985 ; Kamata, 1996 ; E#lNE A, 2001 ; JTA -
$8H, 2004 ; Tto, 2020b, 2021 ; Tto et al., 2021a ; {HEE - h
i, 2021).

5.1.2 ~NIVARHERREGI/ K2k

[l 4 B2 Al s N ¢, XL AR F v — b O
FIREMNTH 5. HiIE2 (1990) 3B AKALE Eh b
I/ KV &, Neogondolella cf. clarki (Koike) % [Omama
Town, Atago-jinjiya] 72> 6 & L T\ 5. Z O[Omama
Town, Atago-jinjiyalidx & O i 55 KR ] /2 3% 0D % 45 fif
tHTdh B EHE S ND. HIEA(1990) 28R L T 5
I F VOB, SMuto and Tto (2021) VRS % 47
W\, Mesogondolella sp. cf. M. gujioensis (Igo) 1= F}EIE L
72. Mesogondolella gujioensisiE ~NIL LR Ty 2 )
TUMT =T 4 Y AFT VLR~ v =) 7 VR T
W oY 5, EEMtOEHINIZIZF v — b BT
LTHD, WEHERE» SRR -MEa 7Ly
ZDNAKIC Y 725 LHEE SN S, —JF, VAR g &
O FE IS & 7= 2 Al Bl SR ORARIT B T g, ki
7 (1990) 12 & 0 BRI A 6 ~0L 2483 7 F v b 3G
EN T % (Muto and Ito, 2021). L7245 T, BT
BRIV TV 97 2IZBT 5 ARART ¥ — b DFEER
FRESE A RIS I,

5.1.3 Jai7itKE®R

Vo TAROWBEMED & B s LT, (KLAEHE G
RERTNENE DD, Kamata (1996) 28F ¥ — b 1308
6 Acanthocircus sp. % W L Ty %. O’Dogherty et al.
(2009) 12 & % &, [FEIEHHY 2 743 b =7 Y BICB
na. BRE-WEaY TV v s Z2DF v — b O LIRS
PERY 2 7 RIS STTREME A B 5.

HEJe » 61%, Matsuoka and Ito (2019) @D JR4
(Striatojaponocapsa plicarumy : Y 2 5 %/ ¥ 3 &
7 YV~ TN b =7 Y BE) BOIRS (Striatojaponocapsa
conexany : WELY 2 7 R LEN P =7 VE~Au T
V) O RECE A X LT v B (Kamata, 1996 5 Tto et
al., 2021a). Y2 51%, JRADRECR A EL L T2
(Kamata, 1996 ; Ito ez al., 2021a).

5.2 A#a>7Lvys R

5.2.1 BIE

K&y 7Ly 2 ZAn 613, RBEESHEEF ¥ — b
P53/ Py FAREICREIN TS, £/, KIBIE
HHEPSIEF T FEEFICDE L THA RILO A ER L
T3, MAT, HEMIE»6Ea 7 Py 28, HE

T KOs A 5 3 BECR ARG S hTn 5.

IRBRIEASEHD 512, 7 X0 F bk - BAJIL 1981 5 kK
[ % W 5EMR & A, 1996; HEIE 2>, 2021b) - M2 JH bk -
£, 1981 5 KR4 W56 X A%, 1996 ; Tazawa and
Takakuwa, 2009 ; Tazawa et al., 2012) - ¥ > I (Fujimoto,
1960 ; KMHE 4 W] 3 X A%, 1996 5 Igo et al., 2000) - =
Bl UNRIEA, 1988 5 K 4 W55 < AZE, 1996) - #k
5 18 (Yabe, 1903 5 Reif and Goto, 1979 ; Goto, 1994 ;
e - RER, 2011 5 e, 2021) & & DRk 4 &L AR
OALFPE S S h T b, HEDK A2 5 i =
‘RO 7 F ¥ b A (Kamata and Kajiwara, 1996), F v —
PRI LR - CBIEDT ) R Y PRSI A
fC- 2B - Vo TR ORRECR AN LT 5 (Kamata,
1996 ; Tto et al., 2021a 5 FFIEEIZA, 202167 &).

5.2.2 NIVARHERETI/ Kb

K% 2V TV w7 ZA5AE0 51%, 7R Ve
WD RFBIEATER F v — N DIAES IR X T X 2= il
%13, Fujimoto (1960) 1%, {LADHHEAEE/RL Ty
PEKAEEDARKY Y TOREREHRELTHD, Z
TS TURER S A RROGFEN LI R TV B (il 2
i, Igo, 1978). FKIZA (1990) & F v — F RAIIKED 6
LT FY FOFEHEEZERL, 2156 % A55MLD
ST H B ERE L KM 4 W RER & A% (1996)
WEMRIEA (1990) TRE N7z RV b ERICEHEEZR
L, W20/ FY OFEMRIZONTRETR UL ?
LINL7Z. 2D B, 2/ FY MZOWTIE, Muto and
Ito Q02D 12Xk D HRETBITOIh TS, Thickb L,
£< D3/ PV %M - BRROMICHREE S h, %D
2IEAL LHOFEICHT 2 LW FRE B 572 L
NoT, P LBIRFLTE, K4 a7 Ly sz
DF v — b RRBIAT» 5 DL RALRL TRV ido 2
J RV FOERERTHERSRIENEEZL OGNS,
% ¥5, Fujimoto (1960) A/R L 724 ¥ TIZDWVWTF I &
vy 7 v E Y — 7 v O E 8§ “Kawamo
Formatiﬁ(?r;’;ﬁ’ GPREL e THD, BAEDKA
1 % BT )1y 0D Vet Mol )30 3 o b = I X hu % &
WA AM A T Y T Ly 2 2 FIEROTRBEIRLE S D6
WiZh720 (F14K), Zo¥ryILhz &0 EIKEIT
PWEIRMEATOEIE Bbh . BT CIEGEHTIEAM
ThdN, KAy Ty o 2 BT R RIR IR

MAMNIAET B REME E & 5.

N LRF v — bOP TR E dOREE S L LT,
Kamata (1996) A3 kM4 2V 7L v 7 ZDIEEHHED &
RAHDOW I 55 U 7z Parafollicucullinoides lomentarius
(Ishiga) TH 5. [FIZNL LR NEY 2250 7 Vi
¥ o~ — ) 7 VB DParafollicucullinoides lomentarius
(Ishiga, 1990) DHEFETH 5. 72, Muto and Ito (2021)
WEAKIE A (1990) DR L7723 2 F Y FEEA BB L,
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Neogondolella cf. clarki (Koike) & NI~ LRY 2D 5
VT U ERT T4 v AFT VB~ v =0T
VEED B EEH B Mesogondolella gujioensis\Z PR E L 7-.

5.2.3 ¥ aZighER

Va2 FROKHEEE LT, PHiEIEA (2021b) 13 F ¥ — b
71 & Archaeodictyomitra sp. cf. A. exiguum Blome=<° Protunuma sp.
cf. P, fusiformis Ichikawa and YaoZs & %5 L 72, Protunuma
SusiformisiZ, JRA(HHY 25 RNy ¥ 3 v 7 VEE~TE
IN b =7 VRS ORI T & 5 Striatojaponocapsa plicarum
(Yao) & ¥ PE 5. % 7=, Archaeodictyomitra exiguumiZ,
Y 2 7R a 7 VD S DOFEHI ARG S Tn 3.
ZOF v — b OFRIL, ZOMBOFERIEHIY 2 74
Ny D av T /i~ hue7 Y HOEIhTHEEEL
5N 5.

RS 2 513, Eucyrtidiellum sp. aff. E. omanojaponicum
Dumitrica, Gori¢an and Hori%® FE i L T\ 5 (% F 20,
2021b). Eucyrtidiellum omanojaponicum\ Ty 2 527
VY 2Ny F T VEE SRS % 728 (Hori, 1990, 1997),
ZOHEREOFERIETT ) ¥ 23y 7 VA R$ AR
Ve 5. &7, HEJEEH» 5 I3IRY 2 FeD O 5 IEL
AW &N T 3 (Kamata, 1996). e 6 & RIkkIC
JR4 2 5 PEY 2 2G5 0Ty (Ito et al., 2021a) .

5.3 B£a 7Ly IR
BEavTL o 2, BREWY 2 7R MKOH
TR L LADENPREEIN TS, 2=y M1
KL=y P3N HITEEAKEECT S PV REHL,
ZOWRGEE BIFEFINZ . 20728, FRIZOVTE
FECH S McE 5T B, 72, 2=y F2ORBIE
HBHEABIET PV R T X)) F 5L OB LG
PG I TS,

5.3.1 1=v M1

(1) B e

HER A2 53 = Eidoa 2 Py b KO
AL TS (B, 1995b ; Kamata, 1999). F v —
P 5IE, EEREKRUY 2 FROBKEERDSER L T S
(Kamata, 1996 ; 5ic)ll, 1997 ; $itH, 1997a). Ito (2020b)
A NIATF v — 25 ZEBER AR L Tw 5.

(2) ¥ 1 F#HEE

REHFVF ¥ — P LTE, JRA(FEY 27 Ry y
Cav T VB~TENN =T V) ORBETH B
Striatojaponocapsa plicarumis E R F v — b P OME N
T\ % (Kamata, 1996 ; §lfHH, 1997a).

HYEIeS 7 513, IR4 DR T & 5 Striatojaponocapsa
plicarum LIRS (HifY 2 5 R LN b =7 VB~ 7
a7 V) ORI EFE T 5 Striatojaponocapsa conexa

(Matsuoka) 7 & 23 5 1L T % (Kamata, 1996 ; 5icJll,
1997 5 §itH, 1997a). &5 513, LA DIR4 K UIRS
DOFFEFRIZMIZ, Matsuoka and Tto (2019) DIR6 (Kilinora
spiralisiy - WY 2 2 2 a7 VR FE~ Ry 2
FTRA YT AT+ —T 4 7 V) ORI T dH B Kilinora
spiralis (Matsuoka) 7% & 2% 5 LTy 5 (Kamata, 1996 ;
s, 1997 5 ik, 1997a).

5.3.2 1=y k2

(1) B=E

2=y 2O RS2 51F, 2 $H (Hayasaka
1926 5 54X, 1944 ; Tazawa et al., 2016) - A fLH (%
B, 1899 ; J#E A, 1938, 1961 ; Hanzawa, 1942 75 M,
1956, 1957 ; Morikawa and Horiguchi, 1956 ; Morikawa
and Takaoka, 1961 5 Igo, 1964 ; 1E, 1965 ; A7 - NI
1971;3 7 N v FRARWIZE S L — 7, 1972, 19745 56981 A,
1976 ; Igo and Igo, 1977 ; /Mk, 1979 ; Kobayashi, 2006a, b,
2013 ; Muto etal.,2021) - 2/ F>¥ b (bk, 19715 3/ F ¥
N RSS2 L — 7, 1972, 1974 5 /NIE A, 1974 5 54
HREH, 1976 ; Muto et al., 2021) - =3EH (A, 1961 5 7/
WRIEA, 1979) - ¥ T (Yamagiwa and Tsuda, 1980) - HHE
B (1%07%, 1975, 1984 ; Reif and Goto, 1979 ; Goto, 1994)
BE, BEIOLRELONERL TS,

@NILRI XY FREAS Kb

Kobayashi (2006a, b) i&, L= v b2D XK (H
V) ICHRET 2 IRBRIGE T R 5 I Z XA HD
AL RE T S REEEHE@LE) B s 7 XY
FHEAEMET U, A& D Parafusulina nakamigawaiy -
Parafusulina yabeirir + Parafusulina tochigiensisiy 2> 6 7% %
RlEE AR L 72 B o N~ T3 Parafusulina
nakamigawaitw (2, HHRmE O & B2 S @MilEO T
B8 13 Parafusulina yabeitg 12, $1Lfg O vp i~ FEIE
Parafusulina tochigiensisai \Z &}t €415, Zhang and Wang
(2018) 12 & M Parafusulina yabeis i3RI LRy A 5
VT U v =) T VEOHR T AR E NS,

HIREBEE» 1%, N7 XY F %6 TIT~NL
ARBKOC=ZEHLEDOT ) F Y FAEHL TH S (B 213,
Morikawa and Takaoka, 1961; 2/ K ¥ b F{k#FZE 7L —
7, 1974 ; Igo and Igo, 1977).

B 277 EF M1 M RUKER

LA EEhIREOTE» S, Y 25
b TLY T VHOTVEFA FBRR IR TS (i
A, 2001 ; SfH - 7355, 2001 ; Kamata et al., 2003).
Kamata ef al. (2003)12, ZDO7 VEFA | 2GS
O L& FROHEERER? 6, R4 (HEY 2 5%y
VavT7 VB~ N =T V) Ok E RO T
W5, JRADFEMRIEPHIY 2 T8/ Yy ¥ 3 v 7 v~
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HinNb=7vHTHD, 7 VEFA MEZThED &
FHOVERTH 5. [AERIZIRA DR ROk, B
‘B (Kamata, 1996 5 $itH, 1997a) K ONHE YA 12 Hk
Fhp b~y /7 Va—-nsfHon T3 G
JII, 1998). VeE» 6 &6 U < JR4 DFR Z R4 ko

PEH AR X MUTCV B (Sashida et al., 1982b 5 TL-HJINEA,

1998).

5.3.3 1=v b3

(1) Bz

T (1957) RBEA (1961) i3 2= 3D AR IZH S
NATIKEN BRI LT ) F &L -

HERM A2 o 3mil —Eidoa , Py Mgt sh
T3 (Muto et al., 2018) .

F v — P25 =B~ Y 2 T O R o g

HR 8L < Wit T b (G - Vakt, 1984 ; Kamata,

1996 ; #iiHH, 1997a 5 FLAJINEA, 1998 5 KiEiEAH, 1998 ;

5 WIE A, 2001 5 Suzuki ef al., 2002 ; Tto, 2020a, 2021).

%7z, lijima et al. (1989) 137 v — MIHE N B EELALZ W
s

(2) ¥ 2 Z#CHAER

HERE? LI, JRA(PEY 27739V a v 7 UV
~TEN =7 V) - IRS (BERY 2 7R EF N =7

VHi~Aae 7 VR - IR6 (FRERY A TR AT VI
R ESH~EEY 259 R%A4 v 2 275 —F 4 7 V) OFF
BREAPEY Ly % (Kamata, 1996 5 $ifH, 1997a). Ve
25 IAMRIZ, JR4 - JRS - JR6 DR D pE H 2N e X

N T3 (Kamata, 1996 5 $ifH, 1997a ; =MIlE A, 2001).

5.4 fTEILIaCTLYI R

(1) Bz

8y 7Ly .y 2 27TiE, Frv— F ROHERA &
ENSRBEEAHF N TWE, BER-fEa Y7L
I ARKE AT Y T Ly s ZAITHNB &, LT LED
REFEIRIFTH 5.

Fy— b5 LK - B Y o TRk

AEEH LT3 (B, 1989 5 FKIEA, 1990 5 EHINE A,

2001 ; ¥§H, 2008 ; Ito, 2019, 2020a, 2021).

(2) NIV LAEHER

AL AAE TR OB & U T, Haplodiacanthus
sakmarensis (Kozur) 7% & # GO HELI RPN TW 3
(Ito, 2019, 2020a). Ito (2020a) DAFAALE fHHIZHED <
&, ZOBRBERBEOEMRIIRH AL LY 25 ) 7
o= TV HTHEEELONS.

(3) ¥ 2 FHCHER

REHWF v — b & LTI, B9 (1989) 3IR4 (Hh i

VaTd RNy D a v T VE~TEN =T VR ORER
WM EARE LTS, HERE2 S &, JRADNKER
BB RO 5 5T b (5, 2008 ;5 Ito, 2019). & 7=,
BAH (1989) 3Je i M IcBIE T 2~ v A v VYV a— kb
R ARG LTl D, ZOES EROF v — 25
ROMN5ZRAE AN DHELTART 2 L LT 5.
INBIcESL &, FEILa Y SL Yy ZATIE, Fr—
b BBV - TEEA L BITIRAICH YT B Y 2 5
Ny Vg o7 VHI~FTEN b =7 VAR

6. EEE

6.1 A>T L v I AEOEFRKE
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JEZ F5 0T & Fa il oD ik B e b & AR A B
WAENRALNENEETR). ZhEDRENS, T
OO FEAIZEIX0° DEFEFHEHITH 5. £/2 2D
HHIB 3 R A MR % 720, mmﬁﬂi%ﬂ%@&@
ThdLnzd, THREREMEEXIZT Y b LR
ﬁ@&%ti&m47o7A®r@kMibﬁﬁéh
3 MHEER OEHENZ, LY PS50 WTT T v Y
34°Th B (EE20KC0). Bl REESEFHIIERS &
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Fig. 19  Simplified scheme showing geologic structure of the Jurassic accretionary complex of the Ashio belt in the southern
Ashio Mountains its structural relations. Note: Distribution of the Kurohone—Kiryu Complex is speculated based on the
geologic maps shown by Hayashi and Hasegawa (1981) and Sudo e? al. (1991); however, it is necessary to further study

as discussed in section 8.1.4.
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FA3859° WC, 77 v id15°TH 5% (520K C). [Hi
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26B) BBA S NS, HETAFIOBIERELIZ & 72 % i bk
DK% Ty TV oy o ZOPEREERIE, FRHET
EETLF v — PEWLALNTS (KAR260).

HR -4 oy 7Ly 7 Z0HBREIZEVTE L
LIS AL 5. REIEREEO HIic#BH 4 %
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RS SIS B A O R 2 &5 58 —fdhhiiit©
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@
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(225, 26)

201X (A BOe A o e 2 o 7 ACHH It o s (e
PE) O BRGSO 7y
P BRD ENIEKTITH O, EENA IR
HorLy FeT Ty YERT. (A)HRERYEY
DKL Y Ty 2Z0BHIEOREX. (B) IR
B RUEE O BR-fEa v Tr 7 20 R
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Fig.20 Equal-area hemisphere projection of bedding plane
of the Jurassic accretionary complex of the Ashio belt
in the Kiryu and Ashikaga District. Curving lines are
great circles derived from plots of the bedding planes,
and yellow squares show trend and plunge of the fold
axes. (A) Projection of bedding planes of the Omama
Complex around the Umeda Syncline. (B) Projection of
bedding planes of the Kurohone—Kiryu Complex around
the Hikoma Anticline. (C) Projection of bedding planes
of the Kuzu and Gyodosan complexes around the Kuzu
Syncline.

H5 RN, 1972). Zho OHEREKBEEICET 52
A Y 2 AR D S, AR AE I & 5\ ik
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¥, Isozaki, 1997;Muto et al.,2018). ZDF x — FF ¥ v
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BAb T idIshiga (1986, 1990), Sugiyama (1997), Kuwahara et al. (1998), Zhang et al. (2014) &UMatsuoka
and Ito (2019) 12} <. Z&ds, ~IL AFCKEHRAEA RIS DWW TIE, Xiao er al. (2020, 2021) D3R E L
IZPENAFRAZZ W L 72, Carb. @ Carboniferous ; Pans. : Pennsylvanian ; E. : Early 5 Lop. : Lopingian ; Guad. :
Guadalupian. PEM U 72 bAIC & > THRRDRE SN T A5, & 2 W3 E T otk e oBfRIZED
HeETEE T d 2 BHIZ DV, WET L — PP LCIRIBONETRT. Sl o La»E ST HO R
1) LT & Dtk & OBIRAARI THERDHEE T E AWERIZ OB TIERE TR Y. AN ATEO RS
BROPEHEE, BEa YTV s AD=y P 2I2AB N BEERThOBERT.

Reconstruction of ocean plate stratigraphy of the Jurassic accretionary complex of the Ashio belt. Geologic ages are
after from Ogg et al. (2016). Radiolarian zonation is based on Ishiga (1986, 1990), Sugiyama (1997), Kuwahara et al.
(1998), Zhang et al. (2014) and Matsuoka and Ito (2019). Names of Permian radiolarian zones are changed according
to taxonomic reevaluation by Xiao et al. (2020, 2021). Carb.: Carboniferous; Pans.: Pennsylvanian; E.: Early; Lop.:
Lopingian; Guad.: Guadalupian. Deep-colored lithology indicates that its age is determined by fossil or can be speculated
based on stratigraphical relationships with overlying and underlying rocks. Pale-colored lithology indicates that its
component rock has never yielded age-determined fossil and its age cannot be speculated by stratigraphical relationships.
Carbonate rocks and mudstone of rounded rectangle indicate carbonate clast within conglomerate of Unit 2 of the Kuzu
Complex.
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IZH L CHEDSMBIER O h 558, “ERFv— L
DBTIRRAENRNEE, oy FL w2 2R B LR
ONBHEFHTH 5.

wWEav vy s 202=y b11%, OPS P&k D H:
BAE LS - F v — b - HEERS -TRS - AL A5,
HEERG A2 5 3 =Bk, Fv— 2513 Bk
~V 2 FRDERR O TS, HEREROVRED
FRIEP~HIIY 2 9K TH 5. BEFIREEHET
BB B VETE ORI ENISAIE S 5728, FOFR
WHRHIY 2 s 2 h DI e < h 5.

WEIVT VY2202 =y M21E, OPS Tk DX
RAHH - RS RIS R UEES - Jes» o5 5.
HIERAL MR 2 5 1%, RIS SO RERIZ M 5 Kiks
FHIZOIBIZHEMLS % (FhIE A, 1992). £7-, LAEH
1B E N B RIS S RHAOL 25Dk a2 R 6 h
T3, ARk UTORBBIES T, 5 130 45880, )
EAHOBED 513 ~L fd~ =B b a2 BEH L T
W5, EJeni#e 5 3D o FRROAR RSN T
W5, R ERDERRE 2 5 3D 1 7 HoEN

ERTLOABEOERATHS, A2 UL HY 2
FROAAEHEN TN S,

wWhEaY Ty s 202 =y 31, OPS Mk D EE
BAR S o F e — b BB RS AL R
SRS E IR AP S . RS A 2 6 ki
LD, Fv— 25 =Gl ~Y 2 7RDILAa» S
T 5s, HERAEROVeSOERITTRIH~%IHY 2 5
WMThHD WERRELEDHEEELTHETSZH50E7T
DORFFR ERIZAE S 2720, ZOHEMRBRY 2 4%
HBFThDBEEHEE SN S, RS, 6 13~
LHET 2 HMea G EhTw b (B, 1957 5 A,
1961). T OREEIEAFR 2> KEFIZ DN T
i, 2= FIDORRER LI Z 5TV B0 (A,
WH, 19575 #fH, 1997a), L= 2 DREER AW
FIZk a0 RBLAEETLI=y F 3D EIC TR 91
BL T B LT 20ME H 2 (BIAE, R, 1961;
WA, 1973). H20XTIEEEMIZZ= 9 b 3DOPSD
MRER L L TORL 7=

gy 7y y 2 2, OPSTh LD F v — b - H
Bl - JeE - WEN S KD Fr— 5 ENILAK
~V 2 FROMARHE ShTWb, HERA K OTES
2 EHHY 2 TROFERBBESR TS, BEDEN
BARHTHY, MOHEAEDREFHEBREARATH S, X
NALFRTF v — b E—EORBTELRT, BRIE - e
AV Ly I ARE IV Ly s AL R B, K&
ATy r AkiE, NLLRF Y- P EEFDETIEH
W20, RNEH - REEEAHH - BB S A RS
THE 3.

8.1.3OPSHREH (REEVER) DER
SLIHIT/RL 72 & 512, Ve OHERIAEAUL A IR
ERPENS. 2RO Y 2 FRMAIMED Ky T
Ly 2 2l EhsRAOP TwmeHWIEMRIZEHL
<, e EHEE S S ThZhoary 7Ly 2 20
MIIEFHIC DWW TIE, ThE T ST B HERIC
O EDTO@EYTHB. KElxavy 7Ly s 2K
T8I Y 7TV oy 7 25 68t & o B S il
OHTREEVRE L LTI, R4 (HEY 2 7R3y
Vav T Y~ N =T VRS O eE 2 5
W7 5 Tvb (Kamata, 1996 ; Ito et al., 2021a 5 FHiEIZ
2, 2021b). BER-WEa vy 2@ LY T
Ly Z Z202=y 2T, JRS (LN =7 VHE~7
o7 VR OBECR RIS 2 58 5 T B (Kamata,
1996 i tJINEA, 1998). &Ea Ty 2AD2L=y
FMIEOZ=y F3DPREIBIE, JR6 (Y 25 %A
a7 VR EH~ Y 2R I AT k=TT
v FE) TR B R EH LT B (Kamata, 1996 5 $iftH,
1997a).
FiIZHEONWT, BV T Ly I ADYV 2T REEDD
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22l RREIORRTE Y 2 AR D Y 2 7 RO BEHRENR, WEFRIZ0gg er al. (2016) 12, HELHRILAT IZMatsuoka
and Ito (2019) 12D <. MAMRMUABOMRE R, BETI YTV Y7 202 =y F2ALN AT OMERT.

Fig.22  Radiolarian ages of the Jurassic accretionary complexes of the Ashio belt in the Ashio Mountains. Geologic ages and its age
assignment are after from Ogg et al. (2016). Radiolarian zonation is based on Matsuoka and Ito (2019). Mudstone of rounded
rectangle indicates clasts within conglomerate of Unit 2 of the Kuzu Complex.

BicE ez 9§, Al b =7 VLIRS, KH%
VTV s ARGIFEIT Y Ty 2 AR h R
muzz. 2otk #EL=7H~Aave7 s HDkE
CEHEIY T Ly s 203 =y b2 KOG - fil
YTV O ABENENMIML 2. i, %Y 2T
AORAA v 2 27+ =7 4 7 VBRI, BWAEay 7
Ly 2 2032=y M ETL=y F3BRMILZEEZ
5hs.

8.1.4&ITLy 7 ZDBEREMRFR

— RIS BTSN ERic kD Hna v
TV AMMELTED, FREEREREOY 2 T
(IR 360 T & P O UIREE Y T A7 O H B i1
Mlh - CTH L B AMHEAPRD 5T 5 (B2, AR
2000 ; HYL, 2000b). %7z, EKEHHOH OB T
R BT 5 & & ISR UE R R A O Ak
L L A, IR B L OB RE SR Ao #le
M Z B Z NI TS (I AE, I, 2000 b).
SRRSO ¥ o F AR T, FHER RO KM 4
ATy s ZFRER-ET Y Ty 7 2N,
WREOERDE L, IREMHOGAIENIAL, E-ERA

RN LRF v — P OEROBIGRRE V. frEla
VIV O AEEAET YTy s ZITEWT S, HEER
EfiofrELay vy 23852y 7Ly 2 22k
N, PEOFER <, BIEHEAEBKL, HO~XL AR
Fr—bEEZL G, ZhoDOBBR» 5, K4 a v
Ty ZERR-MET TV vy 255N
Wavy7rvyr2t@tary 7Ly 2 2TIE, Thih
¥ a7 AN O — k) 25 i 24 dE B AR & ARk O i &
N

—HT, BhEarvFry s 2 BREE-Ea YT
Ly 2 ZLDOBRIEINEIZRELE S TEHD, WERN A
OFEET YT VU 7 2B WTIERESEBE L, F7-)8
BOFENRIE . THUIAIERZ T TSI TE v
MERERARTHD, ZhoDavyFL vy 2%#8i4 5
PRSI R S IIEFH DI ISR S hzilia v 'Ly o 2
DOFEAZEICEbLAIWRTH 2 LHEE N5, F19
XTid, ERILMERIZAMN T 2 ¥ 2 7 M RO ks
BEERODBENG 2R L T 5. [Hild: KR o fi s 3 A
IZDWTUERE - BRI (1981) REREIEA (1991) 128D <
e Th o, T KAUIPBHBIRELIHIC & BARAR — A
VTV I ZARIA ML TS, Ll Lok
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3R KRE(1999) 12 & A PR - S5y - RO Y 2 IR OREEEFEx . @ K099 iEk[2 v vy r 2] %&[2
o MOAFENEEIGE LTTEREL, BIEE- oy Ly s 2 - KA a vy T Ly s 2 - BET VY TL 9 2 ZADH

BYIG[avy vy s 23 [a=y F ICE XA 7~

Table 3 Tectonostratigraphic correlation of the Jurassic accretionary complex of the Tamba, Mino and Ashio belts by Otsuka (1999). Note:
Otsuka (1999) defined “complex” as a comprehensive unit of “Unit” and regarded the Kurohone—Kiryu Complex, Omama Complex
and Kuzu Complex as the Kurohone—Kiryu Unit, Omama Unit and Kuzu Unit, respectively.

Tamba area Western Mino area Eastern Mino area Ashio area Keisoku area Yamizo area
Wakita (1988b) . . Nakae and
Nakae (1993) Suzuki et al. (1999) Otsuka (1988) Kamata (1996) Hori and Sashida (1998) Takizawa (1996)
Complex | Unit| Complex Unit Complex | Cm.l Unit Complex | Unit Cm. | Unit
g UnitA|  Otaki
= UnitB|  Complex
© Oshimatadani Imajo Unit
% Complex Takakura Unit
g Samondake | Hisazawa Unit
n Complex Kawauchidani U.
UnitC| Ibukiyama |Funafuseyama U. Hirayu Shirahone U. Kuzu Unit?
Unit D Complex Kuze Unit Complex Dayoshi Unit Omama Unit
Kanayama Unit
unite| Hidagawa Nabi Unit ~ |Azusagawa | Sawando Unit Kurohone—Kiryu U.
N UnitF| Complex Kamiaso U. Complex |Shimashima U. Kuzu Unit?
[
2 Misogawa Mi Ayuta Unit SCH Unit
3 isogawa S
3 Complex G Complex Complex Kl-i'i(rfﬂtiig#:l}). SGM Unit
‘c":) Yabuhara Kasama
>
=] Complex Complex
%)
. R N AL F
IR T Y 7Ly 2 2O RESNZEED B T 7ziﬂ&%ﬁ@n:/7v/ax SEYRHIR O SR

b5 ETE, HENRUROSEET Y TV Y 7 20K
W AL OB RIERE -2y 7Ly o 2 L3R
GAHAREME RS 5. FEERISWL D0k iR, M
B RO R & A6 N2 WiFEAIEHRIC R < EY, BARIR
W7V s 2B EO M EMES K5 ICHirh
TWBHlE 55 (21X, Aono, 1985 5 HIYL, 2010). Z
D HE RN AR 3 T 5 A e 2 D ALRED [ HE
W E R e LA ARG A DBETH 5.

8.2 EEHM T 1 FHfIINE & DL
8.2. 1 ZBITHRICH T 2t

1990 -1 % 1 2 5 2000 A WIS 2 0 T, R
Y2 TRAMAMEORILIZBI L T DD RFEAHIR &
Nz, K%, 1999 5 til, 2000b 5 Lk - KE
2000). FHEAR Y 2 FRMIERIZ DO W TR, MECETER
%@iﬁ#é —REIZ TR TANCIX Ay X T & 7= (f5i

ZE, AE, 1983). MANIHEER B ICfiE L, AR
R~ LRDF v — P EES DITHL, HHEWNTAO

IMOZheDF v — MIEEhT, —BR~FHY 2
TROF v — b &G,

Kamata (1996) i&, RREW Y = 7Lk 0
T, Nakae (1993) D73 FFE IR O B Ak K UfWakita
(1988b) D FEIRHIK O HE (K, % L TOtsuka (1988) DA
m%ﬁ@%%W&m@Lfné BB -z 7
Ly o A A BEROT L2 = 5 b R OFHEH OB T
VFL 7 ZITHIL TS, £, KRilAa VT Ly

2=y b - *m%ﬁ09%:/7u/7zaﬁméhf
W3, %$3/7b/72a0w11 FHE g OF 2
/7u/7x %%ﬂﬁ@iﬁil—/b PNE )
ﬁﬁ:/7u/72‘ﬂwbt

K% (1999) 13, HHHMALDE - Hid - £k Dk
Mo TEEwohsd0aE[2=y bEL, &5
ICHERDO[ 2=y M Ik ->THi S5 ENoBE&EE L
Tlav vy s ZJaRWE. 2T, FHkb - 20
gk - R R - TR b - U IR O JE 1T 7% (Nakae,
1993 ; Wakita, 1988b ; Otsuka, 1988 ; Kamata, 1996 ; FRyL -
WEIR, 1996 5 UE - FEH, 1998 5 $AARIE A, 1999) 123D
%, IR TONE AT 572 B3 %K), &, K%K (1999)
RO BIR -4 vy 2 2 - K42y
TV Z-@Eav Ty s AOMBHIC[ a2y T Ly
A JE[2=y P ICEERA THO k%ﬂwwﬂg
kBL, K4 2=y bIidOtsuka (1988) 0)3@7;,: V7
Ly 2 Z20HF21=y MZ, BHEB-ME2=y I
Hflﬁlg v /OZOD(RF—‘L-— v MRt hs, /-,
Eﬁil——/b ?7v— 71%%“(?%:!/71/ /720)
%*lﬁ/b%énuﬁm:/7v172®%¢1”,
MIxttbEhTn s,

fPYT (20000) 1%, VEEHHAD Y 2 F e IkizonT
RAG ATV, SHUOWE R IZ O THEMA G D ER
HERAER, MU RS IC O W TS EERIC A X 4 L
7=0E4a%). £72, avFL vy ZOFPMEICEED N T,
1 FEE ORI (a—0) 1Z38R%k L 72, RO HE R IZ D0
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44k FITHPIL(2000b) (2D < PRECH - ER - RN O Y 2 7 AL O SR

Table 4 Tectonostratigraphic correlation of the Jurassic accretionary complex of the Tamba, Mino and

Ashio belts, mainly based on Nakae (2000b).

Ve Hara and Kashiwagi
Nakae (2000b) (1996) (2004); Hara and | This study
Sakai (2004)
Tamba | Tsuruga-— ; Takayama— ) ) . Kuromatagawa )
Typel rea Nanjo area Mino area |\ . o oq |AShioarea| Yamizoarea | Ashio area p— Ashio area
al Misogawa Takatori  /Kasama
Complex Complex / Complex
Yuragawa
a2 Complex
3 Kanayama (Yabuhara (part of the Kasama
a Complex Complex) Complex)
B1 Imajo Samondake
Complex Complex
2 Kamiaso Sawando Kuzu Kuzu Kuzu
B Complex Complex Complex Complex Complex
3 |Tsurugaoka | Arihara Nabi Shimashima Ku:(ghone— Ku:(qhone— Kamigongendoyama Ku:(ghone—
B Complex Complex Complex Complex iryu Iry_u omplex iryu
Complex P Complex
(Tone Kuze (Hirayu (Gyodosan
v1 Complex) Complex Complex) Complex)
2 Haiya (Suganami | Funafuseyama | Shirahone Omama Kuromatagawa Omama
\{ Complex Complex) Complex Complex Complex Complex Complex
5 Kumogahata| Kasugano | Sakamototoge Omama
Complex Complex Complex Complex
Shuzan
€ Complex
Oshirakawa
c lzuriha Complex
Complex

T, Kamata (1996) DX 53 EE L S>>, K43 v
TU oy 7 2N TSRO EZE - oy Ly o

mELRIL .

J5 - HA (2004) 1R RSN FEAS

AT B R A Y 2 A RIS DO W TRET L, L

(mmwmﬁ EFE%&ﬁ%Ltﬁmi)

J5 - AR

(2004) 13, TR e BRI - ik Y 7Ly o
2z, BYllavyFry s 2 kAlllaryFry
2 22O RBI O g R & d b TE e L
TWa, ks, SR LREHIIC DWW T, J-ET (2004)
2k BRI Y Ly 2 ZICEFR S 7z,
—7J5, Wt - KB (2000) 1F, EEHFO Y 2 RN

& FFI A (5, 1983 5 Imoto, 1984 5 AKAHIE A,
2000b ; ARAF, 2000) KO
1997a ;5 ¥% - HHH,
2000) DY 2 T
Z ORIz W TIE, HYL(2000b)

1998 5 HEARIZE D,

JE JE i (Kamata, 1996 ;
1999 ; 5 - KUY,
itk & st U 7=,
BELIIRESEAEIRMERL TS (ESR).

1989 ; HI7T,
$ift HH,
1999 ; f5H - Y,

1989,

1998,

K&

KEELT, BEIVTLV 92X, Flia=y b20k
WAEIF 5B, Kamata (1996) DEAT Y TL w7 2
WEHRE (1997a) 12 & D 3DOD 2=y MZXKF I N7zh, 1
At - K (2000) 12, HEEFHK CIRMBIESE» S k52

Zy M2aEEaY Ly s A6 aE L, FHREO
FHRILE IS LT REE L=, KB4 v TFL oy o 2
oW TiE, 8Eary7Lvy s 202=y 2 &IZIZNH
UREERGHEIZ D 5 2 &%, RBHIATHICIZZ LW OO0
SRATHROF v — P 2 HORAMATH 5 L0 Rk
Eno, MULHMRILEICHRTE L L Thbb,
WEIVTVLy s 202y b2 KEAT YT Ly s
ZRE—TH DLV RARERL TS, Fz, BED
éZkvﬁZ@l:vbl%Lﬁigh,l:yk3%
SHEBICREL TS, BRE-MEa Y7L v o 2
uﬁm%tﬁméhfné.t%ﬂ%%@gﬁgwuo
Wi, B -WEa v Sry s 2L Billa=y b &
ERIIEL TS,

8.2. 2 BRR-HEI>TL VIR

B -4y vy o 2 EHERPIL 2Bk e LT
SEPRMIKOIRILT v 7L w7 2@l - Atk o

By 7Ly 2T 5N 5 (Kamata, 1996 ; HIYL

2000b). T 5 DOMEKEIZ, KL F v — b A

T 55 EDOHKROBBEOIE A, W% &t s i

T5(EH6E). 2, WEOERIZE B ITHIHY 2 5%
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54 (L - K (2000) 1= & 2 PHEAH - SElF - 2RO Y 2 7SI O G RE Xt M.

Table 5 Tectonostratigraphic correlation of the Jurassic accretionary complex of the Tamba, Mino and Ashio belts by Yamakita and

Otoh (2000).
Tamba belt Mino belt Ashio belt
. Kimura et al (1998) Hori and
Km';l:;aage}raf. Imatgst;r)al Nakae (2000b) Kamata Horiand [Sashida (1999)(  kasaiand
Ishiga (1983) Kimura (2000) Yamakita and || Yamakita and (1996, 1997a) |Sashida (1998) | Sashida and | Amano (1999)
Imoto (1984) | North wing Nerth wing ghuzan Otoh (2000) Otoh (2000) Heori (2000)
Shuzan yncline
of Haccho SHeEAe of Haccho Sakurai Ashi Yami
Anticline yn Anticine Sygml:.lnl;% io area amizo area
Yamaga Shuzan lzuriha
Complex | Shuzan | Complex | Complex | Shuzan Kasugano
Kamanowa Complex Kumogahata| Shuzan Formation Formation
Complex Complex Complex
Il-type Hirose Imajo Unit 3 of
Suite Kumogahata Kumogahata Formation Formation Kuzu Complex
Wachi | Complex Haiya Complex Unit 2 of
Complex Complex Wachi Funafuseyama Kuzu Complex
Haiya Haiya Formation Formation Omarns
Complex Complex Complex
Hidagawa Unit 1 of
Group Kuzu Complex
Tsurugacka Complex | e =1
! P § 5 o 5 Kurohone—Kiryu Karasuyama | Karasuyama
Kuroi g8 é Complex Unit Complex
|-Type |-Type |-Type Formation s i g i,f Ayuta Unit
Suite Suite Suite EL(g TerAokGAE
Yuragawa Complex S5 8 Takatori Unit Complyex
2 Z BB Takatori Unit
I (e
Furuya Hieizan Furuya Misogawa Kunimiyama
Formation Complex Formation Formation Unit Kasama Yamizoyama
g7 Unit Comple

THD, IFFT KT 5.

— T, MWeayFv oy 2ed, EORLISEN
BNAELNSE. M3 v Tvy o A TEHERWEERD
WERAEEREORIAL L, WEX ETE Zho &
DOHIET IG5 (Bl 21F, Wakita, 1988b 5 MghtH, 1995).
Zhicxl, BEE-da 7Ly 2 2ick 0w TidB
HORIIAEL, WERKETEEE 520 TR T
Freohs (53, 4X). %72, BHEE-WEay 7
Loy o A TIZESBAASTEE U 7= B ME 12 5 VRS DS R B
IZALNDZH, hba v T Ly o 2 D%TZE (F AL,
Wakita, 1988b ; BitHH, 1995) TWEE=2 ¥ 7L v 7 2D
FIZOWTZED &) RIA R Eym#FA I TEv
LN,

BAaYTVy s ZIGWRER W & O LA
DFFELCHD, WEHIRESL —RIIZA LTS (KK,
1985 5 Otsuka, 1988). ZAUZK L, SR -HiEay 7
Loy 7 2 TRV e BRI S B IZ i3 & Eh b
EOO, WWHOAERLD N TH B, £/, BN
FEE L IS DRE DA EIIS R L /e Ty
TV w2 ATEBBAE N TOAW (KK, 1985 ; Otsuka
1988). Otsuka (1988) D& 4 2 ¥ 7L v 7 213 K
(1985) DA - Bifr - Ciir & M L 2 HUBE IR T b % 723,
K (1985) DFLIZ K HUEHE L WEEREE N RE T 5
A RUCHIZHAN, BiIF CRERMENEL Tk
V. RSS2 E OB b AU, BR -k v

Ty ADTEIZEAa Y TV y o ZADOBH &M
Pz z 5.

8.2.3 KE4aSLv U R

KAy 7vy s ZLFPIL 2Bk S LTI, 3£
BRI ORI T Y T Ly 2 28— AR I
VTV ANZETF 5B (Kamata, 1996). ZESH
RLRBIEEHAEGD &V o RS HIZOWT, Zhb
DAYTVLy s AFHERERD (Bek). F7z, SR
WavyFryr 2Tiday 7Ly 7 ARNOREERN FEkz
KHUBEE AR A L, R L3I e BRAE S A A 3
BAEEA & 5 (L, 2000b). ZAUIAGRIZI T B KR4
IV 2D NERE EEBDIX sy T 5. Ak
7L.(2000b) 12, KR4 2 v 7L o2 2I2O0WTIRERE
FREREAORILS 2R LTRERTHEELT, T
WHIROZE a2y 7Ly 2 AR ORA: T~
FL oy A IR L L Lads, K4y
TL oy 7 A TIRERO B IPEIRIEE IR TE N T
L&, Bbo &5 ICJRERE S & B RORLS FERE T
ECHL s B A0 5, Kamata (1996) & [RIARIZHHR I »
T w2 AREBI Y Sy 2 ARG 7.

—FHT, MRy ALy 2@q a Ly
2 T ERP RN TR mIZ & 5K 2 5 5 S JE
RBFHET B OIZxt L (Bl 21F, Otsuka, 1988 ; Wakita,
1988b), KR4 T >¥ 7L v 7 2D RERKE A S RO B
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Fek LRI EREWY 2 FHMNIMEDOEKE T Y T Ly 7 ZITHILL 5 % EiT D Y 2 7R MIEOWE K & O

FRABL R R L

Table 6 Similarities and differences between the Jurassic accretionary complex of the Ashio belt in the Ashio Mountains and

possibly correlatable geologic units of the Mino belt.

Similar geologic units of the Tamba and Mino belts

Ashio belt
Name Similarities Differences
Gyodosan |Kuze 1: Dominant of mélange facies P_lr_tﬁse(;lctzI or abcsencle c'lf b;s;:lltic; ro;:l';s alrtl‘d carkbonz:\jte rocks
i . . e Gyodosan Complex lacks blocks of basaltic rocks an:
Complex |Complex 2: Inclusion of Permian chert carbonate rocks.
Kuzu gamialso 1: Dominant of coherent facies of Size of blocks of basaltic rocks and carbonate rocks
omplex chert—clastic sequence Unit 2 of the Kuzu Complex contains large blocks composed of
Complex gawal:do 2: Age of mudstone basaltic rocks and carbonate rocks.
omplex
Omama Funafuseyama | 1: Structural division into lower and upper parts|Amount of carbonate rocks
Complex g::_mph'ex 2: Dominant of mélange facies in upper part The Omama Complex includes fewer amount of carbonate rocks.
irahone
Complex 3: Age and characters of base of chert

Kurohone—| Nabi Complex 1: Inclusion of broken facis
Kiryu
Complex

e

Age of mudstone

Shimashima 3

Complex : Inclusion of large blocks

Amount of sandstone
The Kurohone-Kiryu Complex includes fewer amount of
sandstone.

Amount of pelitic mixed rock
The Kurohone-Kiryu Complex includes fewer amount of pelitic
mixed rock.

BN (B3, 4K, THA: KE A ] s Tl N SR 7L
DO FITIRIE T 5 IR BIE A THE R R K 2 Wy, %
NTHLI00mATHETH B TSNS,

8.2 48B4 7Ly IR

WY TV Y 208, FEiREO FEAE D v
TV oy o ARG - AREHIRORET TV 7 2 LM
19" % (Kamata, 1996 ; H1YL, 2000b).

FEa Yy Ly 2 2R CREIY TL v o 2k
BIZF v — b—WUEE Y — 7 ¥ 2R RS
& o THM T 51 (Otsuka, 1988 ; Wakita, 1988b), %
IV Ty s 202=y PIKROZ=y FIOFHEE
—%T5(FEek). EMETY L vy 2DIRAEDFR
FAPHIZIRS (Striatojaponocapsa plicarumniy : FEY 2 T %
Ny U a VT VEE~TEN b =7 V) 2 5IR6 (Kilinora
spiralis¥y : HEEY 2 7 7 a7 VR B~ EEY 4
TRA I AT =T 4T V) ERL, BEI YTy
o ARRET Y TV oy o ZADPEHDER L —FT 5.

MhENE LT, 2=y F2DGEAETEhS. 2
=y P22IFNNARORNETHE Z D AL DK B 2 e
YA A TRE L, Zho 285 by 2 7 R0HY
s PR A AN A6 NS, EfEa Y TL v
ZRRPEaAY Ly o 2E, 2=y b2iZxtbEh b
AHEALRE Y. 2=y P2OIFER, WBHETL— T
DORLE D FENRHIEFE D 28 % KM U 72 2 e O ff 2k
ERLTOSuEEMENDH D, — 7L - K (2000) 2342
KLE21S, BEa Vv T Ly 2032502 =y bH
Thehfg sERICHILEh MRS H D, &6
KAMET AT B.

¥, AL KEE(2000) 3B Ea Y FL o s 2Dy

Fol kAT YT Ly 21220 T, EREFHE KB
WA A DA E A ENC, mEAREZR AL L
TWwW3., L»L, BFavrsryrszana=y 27Tk
Wi 2 i & Ol & & LiE B LA (B 201,
RISIE A, 1992 5 S@ifEH, 1997a 5 XIRR15A, 15B) - =&
ROR BB AT A GO 21, /DEA, 1974 5 §kH,
1997a) - IRERYGEAE AT S R Y 2 7 REEEIRAE (BfH,
1997a) BIEET B4, K43y FL oy s 2TIEZINhS
OFEHNEA S N, A THRE D MERL 2R
LT BEav Ly 20z y bk 2130IBIZHH
FTEOIZL (FhEIED, 1992), K43 7Ly 2
TIZOIB X U'MORBZ N2 DRI SRS 5 KIS H
NHHND (PHE - B, 2021). LA -7T, Sule
& TN E TITHBI LT 2 51 & HERL 2R 513,
EEavITry s 202y b2 KAy Ly
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KRR 1 HEER-Hd o Y 7 vy 2 2O KRS R ORI A 5
(A) F v — b & 2 XRERA. FEHEHNT, i), Basalt. : ZXEATAR.
(B) ZEUETAH OWFGE, s a2 =200, Bl wigmnT, Rl G0 1 1T19120404.
(C) BRSBTS, RIS, FRoSES A5 R
(D) A EAIKEDFEREHE, sux=23)L, ERHREIT, MEESMERE. GO8ES  1T18011903.

Plate 1 Basaltic rocks and carbonate rocks of the Kurohone—Kiryu Complex.
(A) Basaltic lava contacting chert. Oshiyama River, Umeda-cho, Kiryu City. Basalt.: basaltic lava.
(B) Thin section photomicrograph of basaltic lava. Crossed polars. Oshiyama River, Umeda-cho, Kiryu City. Sample number:
IT19120404.
(C) Massive crystalline limestone. Awanoya—Matsuda Forest road, Matsuda-cho, Ashikaga City.
(D) Thin section photomicrograph of crystalline limestone. Crossed polars. Awanoya—Matsuda Forest road, Matsuda-cho,
Ashikaga City. Sample number: IT18011903.
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Plate 2

(A) RIROEEERG . BRI AMRN], fe¥p st

(B) AR OHERE 5. (EBPHIRENT 71l B4 SRiH =BT 2 RV b2 ET 5.

(C) IR OHERS L. (EBpTiTRE T 1],

(D) WEENE &L, Wi S -HEM A, BRI MR, eadE.

(B) EE R  EE MR EHE, yazx=a)L, EEHmREN 7L, %S © 1719021702

(F) FEEH H B Ic A S N B RSB EE, & — 7Y =)L, ZHHi/IMEN], el SBHES : 1T18021302.

Siliceous claystone of the Kurohone—Kiryu Complex.

(A) Bedded siliceous claystone. South of Kumano-jinja Shrine, Omata-cho, Ashikaga City.
(B) Bedded siliceous claystone. Hikoma-cho Ban-yama, Sano City. Early Triassic conodont occurred in the surrounding area.

(C) Bedded siliceous claystone. Hikoma-cho, Nakagawa, Sano City.
(D) Sheared siliceous claystone including sandstone blocks. North of Naruishi, Omata-cho, Ashikaga City.
(E) Thin section photomicrograph of siliceous claystone. Crossed polars. Hikoma-cho Ban-yama, Sano City. Sample number:

1T19021702.
(F) Thin section photomicrograph of cleavage of siliceous claystone. Open polars. South of Kumano-jinja Shrine, Omata-cho,

Ashikaga City. Sample number: IT18021302.
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Plate 3

(A) KT v — . EAITRAMNT, MOESEA AT S0 & = BiCiEh s i 5.

(B) JEWREE &Pk T v — b B HiTREINT L.

(C) iz EdF v — FOFEFEHE. =7y =a)v, ZRHIAEET, FEE L. SRR S 1T16051510. Rad: A

(D) v — MABEOWAEE, suz=a)b, filAdiEH, AEERORS. SORRES © 1T16051603.

B)A M) =2 EAR=V Y IHRERB AL TATF v — FOFFNEE, saz2=23)u, KRR, BRA)IE.
AURHE 5 1 1T18101404.

F) AL 74 TFv—rHhDZAZL 074 MELZZ M) = OEREHE, saz=a)L, FEETTRENT, TRV,
ARBHES  ITI8101404. Ito (2020b) Dfig. 7TE1 A & ik,

Chert of the Kurohone—Kiryu Complex.

(A) Bedded chert. Awanoya-Matsuda Forest road, Matsuda-cho, Ashikaga City. Triassic radiolarians occurred.

(B) Chert interbedding thick mudstone layers. Hikoma-cho Ban-yama, Sano City.

(C) Thin section photomicrograph of chert including radiolarians. Open polars. Noyama Forest road, Matsuda-cho, Ashikaga City.
Sample number: IT16051510. Rad: radiolarian.

(D) Thin section photomicrograph of chert breccia. Crossed polars. West of Shiroppa Pass, Hishi-machi, Kiryu City. Sample number:

IT16051603.
(E) Thin section photomicrograph of striped chert. Crossed polars. Kurosawa-nishikawa River, Hikoma-cho, Sano City. Sample

number: IT18101404.
(F) Thin section photomicrograph of stylolitic streak of striped chert. Crossed polars. Kurosawa-nishikawa River, Hikoma-cho, Sano

City. Sample number: IT18101404. Reprinted from fig. 7E1 of Ito (2020b).
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Ml A= ik T, R, A 5 Y 2 SRECEAPET 5. SRS 1 IT16051505.
Rad : fixECR.

Plate 4 Non-grading type siliceous mudstone of the Kurohone—Kiryu Complex.

(A) Weakly-bedded non-grading type siliceous mudstone. Forest road, Matsuda-cho, Ashikaga City.
Red lines indicate joints.

(B) Thin section photomicrograph non-grading type siliceous mudstone including radiolarians. Bl:

Crossed polars; B2: Open polars. Oshiyama River, Umeda-cho, Kiryu City. Sample number:
IT16051505. Rad: radiolarian.
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Plate 5

(A) UG 2 3 2 LRI s, R iR ] il AR i AR,

(B) WAL TR YR 2 b O MU & AR DR DR B, 4 — 7 v =, EEHIREET il SR E S
IT19021701. Cgp : AR 5 Fep « MRS

(C) MR DR G, 7o 2 =2, (EEpliREN] 1k, &ORHRE S 1 1T19021701.

(D) et & A b B ERIRR A 2 < GOMREOMN G HE, sz =a)L, (B HiRENE] il RHES
IT19021701.

Grading type siliceous mudstone of the Kurohone—Kiryu Complex. Rad: radiolarian.

(A) Bedded grading type siliceous mudstone. Hikoma-cho Ban-yama, Sano City. Red lines indicate joints.

(B) Thin section photomicrograph of boundary between fine- and coarse-grained parts. Open polars. Hikoma-cho Ban-yama,
Sano City. Sample number: IT19021701. Cgp: coarse-grained part; Fgp: fine-grained part.

(C) Thin section photomicrograph of fine-grained part. Crossed polars. Hikoma-cho Ban-yama, Sano City. Sample number:
IT19021701.

(D) Thin section photomicrograph of coarse-grained part including spheres that are possibly radiolarians. Crossed polars.
Hikoma-cho Ban-yama, Sano City. Sample number: IT19021701.
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Plate 6

7 — b OSHMERTIL GRS K D #REE) . Rad © .

(A)BRB-MAE TV 9 7 20Y 2 FTREMERE GO RCBER A, W hmRET il 3OS -
IT19021701.

B)FHET Y TV Y o ZOZBRKERE & F v — b BRIHRLNIHE. GRES : 1T18110702.

OBEaY TV Y s 20MBY 2 7R 2 SLHEIRE. RRHRER, KA AR GRS 1 1T16071001.

(D, BT Y 7Ly 2 2000 2RI & G F v — b KSR, GRS © 1T16071005.

ETELa Y 7Ly 2 20 Bl GdF v — b fAETHIRRN. PRZERN. RS 1T16071403.

Photomicrograph of prepared slide containing residues (taken with transmitted light microscope) obtained from rocks the

Kurohone—Kiryu, Kuzu and Gyodosan complexes. Rad: radiolarian.

(A) Grading type siliceous mudstone of the Kurohone-Kiryu Complex yielding Jurassic radiolarians. Hikoma-cho Ban-yama,
Sano City. Sample number: 1T19021701.

(B) Chert of the Kuzu Complex yielding Triassic radiolarians. Egawa-cho, Ashikaga City. Sample number: IT18110702.

(C) Siliceous mudstone of the Kuzu Complex yielding Middle Jurassic radiolarians. Oiwa-cho, Ashikaga City. Sample number:
IT16071001.

(D, E) Chert of the Gyodosan Complex yielding Permian radiolarians. Yoshizawa-cho, Ota City. Sample number: IT16071005.

(F) Chert of the Gyodosan Complex yielding Triassic radiolarians. Property of Meisei Kousan Co. Ltd., Hirosawa-cho, Kiryu
City. Sample number: IT16071403.
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(B)Jes OSSR 5 H, s a2 =2)v, EHMHEN, RS, GOREES - 1T16051601
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D)REDHNGE, +—7v=a)L. HAdizEN. REEES : 1T19021604.

Plate 7 Mudstone of the Kiryu Complex.
(A) Mudstone that cleavage develops. Forest road, Matsuda-cho, Ashikaga City.
(B) Thin section photomicrograph of cleavage of mudstone. Crossed polars. East of Fujisaka Pass, Matsuda-cho, Ashikaga
City. Sample number: IT16051601.
(C) Thin section photomicrograph of mudstone including radiolarians. Crossed Miyamoto-cho, Kiryu City. Sample number:
IT18111001. Rad: radiolarian.
(D) Thin section photomicrograph of mudstone. Open polars. Hishi-machi, Kiryu City. Sample number: 1T19021604.

— 266 —



AFEIND Y 2 FRRORE &5t (1)

X8 HERR-HiA 2 > TV oy 7 2 DbE R OVEEIRITS.
(A) BEARRDEL SRR A 2 2 SR, .
(B-D)HET LV F 4 t OEREHE. 7 v 2=a)b. fEdigHITPHTERE. SURHE S 1T18051604. Qm: Hiflistf1 5
Qp : ZHEEAYE ; PL: FHRAL
(B) v — t RUWE O & SO RIEES. MEdiZEn.
F)IERMEE QWA FE, su2=a)v, EEHEET, FEI. 08-S - 1T18082502.
Plate 8 Sandstone and pelitic mixed rock of the Kurohone—Kiryu Complex.
(A) Massive sandstone. Property of Izumu Mining Co. Ltd., Omata-cho, Ashikaga City.
(B-D) Thin section photomicrograph of lithic arenite. Crossed polars. Tozurori, Umeda-cho, Kiryu City. Sample number:
1T18051604. Qm: monocrystalline quartz; Qp: polycrystalline quartz; Pl: plagioclase.
(E) Pelitic mixed rock including blocks of chert and sandstone. Hishi-machi, Kiryu City.
(F) Thin section photomicrograph of pelitic mixed rock. Crossed polars. Kanma River, Kanma-cho, Sano City. Sample

number: IT18082502.
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Plate 9

(A) ZECEVUIRTA S, M i SRR SRR, 98 R,

(B) KA EBVA S, AL DTHKEARNT 527 YREHN. vE: KIESER

(C) BB 2T % 98 2 Kk, A& D KR 4 B/NE, ANENT .

(D) LA ERDO A S AGIMBESOMIEE, s a X =)0, fE T BRSO, R, aURE S
IT19103003. Ol: % ¥ 7 ¥ f3.

(B) ZLRAHRIASZ A S N A 2B SO BE, v a2 =)L, LT ERERIT KRR, RN, R E
= 1 1T19103003.

(F) LR EEVA S PO MBS OB, +— 7 v =23, AL Dk A NINE, v v EHBEGN. iWBES:
IT19120601. vf: Kl EH.

Basaltic rocks of the Omama Complex.

(A) Basaltic pillow lava. Watarase River, Kurohone-cho Yagihara, Kiryu City.

(B) Basaltic autobrecciated lava. Property of Kinken Sekisan Co. Ltd., Omama-machi Odaira, Midori City. vf: volcanic fragment.

(C) Sheared basalt. Odaira River, Omama-machi Odaira, Midori City.

(D) Thin section photomicrograph of olivine microphenocryst within basaltic lava. Open polars. Watarase River, Kurohone-cho
Yagihara, Kiryu City. Sample number: IT19103003. Ol: olivine.

(E) Thin section photomicrograph of chilled margin of basaltic pillow lava. Crossed polars. Watarase River, Kurohone-cho
Yagihara, Kiryu City. Sample number: IT19103003.

(F) Thin section photomicrograph of breccia fragment within basaltic autobrecciated lava. Open polars. Property of Kinken Sekisan
Co. Ltd., Omama- machi Odaira, Midori City. Sample number: IT19120601. vf: volcanic fragment.

|
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(C) FEEELIAHDOMFEE, va2 =2, AL AN AIIER. &BES  1T17122001. Cal : 7RG,

(D) 7 2 FAKEDHEFEE, *—7 v =3, HAETd BRI URE,. SRE S © 1T20021701

(B) RIS ISR 5 A, AR AT, MBIy, Carb. @ TR S JH

(F) A Ic e 2 h 2 LA O MR B8, 2 a2 =)L, FAIINET XA, Moo, U £ 1T16051406.

Carbonate rocks of the Omama Complex.

(A) Float blocks of carbonate rocks. Kurohone-cho Yagihara, Kiryu City.

(B) Bedded carbonate rocks. Odaira Limestone Cave, Omama-machi Shiozawa, Midori City. Yellow dotted lines indicate bedding
planes.

(C) Thin section photomicrograph of crystalline limestone. Crossed polars. Omama-machi Shiozawa, Midori City. Sample
number: IT17122001. Cal: calcite.

(D) Thin section photomicrograph of fusulinid limestone. Open polars. Kurohone-cho Yagihara, Kiryu City. Sample number:
1T20021701.

(E) Basaltic rocks interbedded by carbonate rocks. Forest road, Kawauchi-cho Okuzure, Kiryu City. Carb.: carbonate rocks.

(F) Thin section photomicrograph of basaltic rocks interbedded by carbonate rocks. Crossed polars. Forest road, Kawauchi-cho
Okuzure, Kiryu City. Sample number: IT16051406.
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Plate 11  Chert of the Omama Complex.
(A) Bedded chert. Watarase River, Kurohone-cho Yagihara, Kiryu City.
(B) Broken chert. Omama-machi Asahara, Midori City.

(C) Thin section photomicrograph of chert including radiolarians. Crossed polars. Omama-machi Kirihara, Midori City.
Sample number: IT16051401. Rad: radiolarian.
(D) Bedded chert and chert breccia. Watarase River, Kurohone-cho Yagihara, Kiryu City.
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B) il L GOHEBRREOHRBHE, £ -7 v =3, ALK AMIER, HME RBES -
IT19102801. Rad : JXHCER.

(v v IR E &GS, WETTINRIRM, MoEE.

D)IEE DG, sa2=a)L. AL DK ITHER. G0BES : 1T18101204.

Siliceous mudstone and mudstone of the Omama Complex.

(A) Weakly-bedded siliceous mudstone. Kifune Bridge, Omama-machi Shiobara, Midori City. Yellow broken lines indicate
bedding planes.

(B) Thin section photomicrograph of siliceous mudstone including abundant radiolarians. Open polars. Kifune Bridge,
Omama-machi Shiobara, Midori City. Sample number: IT19102801. Rad: radiolarian.

(C) Mudstone including lenticular sandstone. Forest road, Kawauchi-cho Okuzure, Kiryu City.

(D) Thin section photomicrograph of mudstone. Crossed polars. Omama-machi Shiozawa, Midori City. Sample number:
IT18101204.
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Qp : LA 5 PL: RHRAL
Plate 13 Sandstone of the Omama Complex.
(A) Massive sandstone that joint develops. Kawauchi-cho Yanahara, Kiryu City.
(B-D) Thin section photomicrograph of lithic arenite. Crossed polars. Kawauchi-cho Yanahara, Kiryu City. Sample number:
1T18052102. Qm: monocrystalline quartz; Qp: polycrystalline quartz; Pl: plagioclase.
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Pelitic mixed rock of the Omama Complex.

(A) Pelitic mixed rock including lenticular to unshaped basalt blocks. Takatsudo Gorge, Omama-machi Takatsudo, Midori
City.

(B) Pelitic mixed rock including a lenticular limestone block. Takatsudo Gorge, Omama-machi Takatsudo, Midori City.

(C) Pelitic mixed rock including lenticular chert blocks. Takatsudo Gorge, Omama-machi Takatsudo, Midori City.

(D) Broken chert blocks and pelitic matrix. Forest road, Kawauchi-cho Okuzure, Kiryu City.

(E) Pelitic mixed rock including lenticular sandstone block. Watarase River, Kurohone-cho Yagihara, Kiryu City.

(F) Thin section photomicrograph of pelitic mixed rock including lenticular sandstone blocks. Crossed polars. Watarase
River, Kurohone-cho Yagihara, Kiryu City. Sample number: IT19103002.
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Plate 15 Basaltic rocks and carbonate rocks of the Kuzu Complex.

(A) Basaltic volcaniclastic rock. Property of Yoshizawa Lime Industry Co., Ltd., Aisawa-cho, Sano City.

(B) Thin section photomicrograph of basaltic pyroclastic rock including brachiopod clast. Crossed polars. Property of Yoshizawa
Lime Industry Co., Ltd., Aisawa-cho, Sano City. Sample number: IT19102503.

(C) Fusulinid limestone of the Yamasuge Limestone Member. Property of Yoshizawa Lime Industry Co., Ltd., Aisawa-cho, Sano City.

(D) Thin section photomicrograph of fusulinid limestone of the Yamasuge Limestone Member. Crossed polars. Property of Yoshizawa
Lime Industry Co., Ltd., Aisawa-cho, Sano City. Sample number: IT19102501. Cal: calcite.

(E) Thin section photomicrograph of dolostone composed mainly of dolomite of the Hanetsuru Dolostone Member. Crossed polars.
Property of Yoshizawa Lime Industry Co., Ltd., Aisawa-cho, Sano City. Sample number: IT19102502. Dol: dolomite.

(F) Boundary between dolostone of the Hanetsuru Dolostone Member and fusulinid limestone of the Karasawa Limestone Member.
Property of Yoshizawa Lime Industry Co., Ltd., Aisawa-cho, Sano City.
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Chert of the Kuzu Complex.

(A) Bedded chert. Climbing road, Oiwa-cho, Ashikaga City.

(B) Striped chert. Climbing road, Oiwa-cho, Ashikaga City.

(C) Thin section photomicrograph of chert composed mainly of cryptocrystalline quartz. Open polars. Kanma River, Kanma-cho,

Sano City. Sample number: IT18082503.

(D) Laterally continuous striped chert beds. Road Oiwa-Tsukiya, Tsukiya-cho, Ashikaga City.

(E, F) Thin section photomicrograph of striped chert. Crossed polars. Road Oiwa—Tsukiya, Tsukiya-cho, Ashikaga City. Sample
number: IT16100101.
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Siliceous mudstone of the Kuzu Complex.

(A) Weakly-bedded siliceous mudstone. Road Oiwa—Tsukiya, Tsukiya-cho, Ashikaga City. Middle Jurassic radiolarians occurred.

(B) Weakly-bedded siliceous mudstone. Road Oiwa-Tsukiya, Oiwa-cho, Ashikaga City.

(C) Joint of siliceous mudstone. Kanma River, Kanma-cho, Sano City.

(D) Thin section photomicrograph of siliceous mudstone including radiolarians. Open polars. Tributary of the Hata River, Kanma-

cho, Sano City. Sample number: IT18021802. Rad: radiolarian.

(E) Thin section photomicrograph of siliceous mudstone including radiolarians. E1: Open polars; E2: Crossed polars. Road Oiwa—

Tsukiya, Tsukiya-cho, Ashikaga City. Sample number: IT17122101. Rad: radiolarian. Middle Jurassic radiolarians occurred.
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Mudstone of the Kuzu Complex.

(A) Weakly-bedded mudstone. Kanma River, Kanma-cho, Sano City.

(B) Weakly-bedded mudstone. Tributary of the Hata River, Kanma-cho, Sano City.

(C) Thin section photomicrograph of mudstone including radiolarians. C1: Open polars; C2: Crossed polars. Road Matsuda—
Otsuki, Matsuda-cho, Ashikaga City. Sample number: IT18082904. Rad: radiolarian.

(D) Thin section photomicrograph of mudstone including radiolarians. D1: Open polars; D2: Crossed polars. Tributary of the Hata
River, Kanma-cho, Sano City. Sample number: IT18021801. Rad: radiolarian.
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Plate 19  Alternations of sandstone and mudstone and sandstone of the Kuzu Complex.
(A) Alternations of sandstone and mudstone. Road Oiwa-Tsukiya, Oiwa-cho, Ashikaga City. Sd: sandstone.
(B) Grading in alternations of sandstone and mudstone. Crossed polars. Open polars. Nagusa-kamicho, Ashikaga City.
(C) Weakly- and thick-bedded sandstone. Tributary of the Hata River, Kanma-cho, Sano City.
(D-F) Thin section photomicrograph of lithic arenite. Crossed polars. Road Oiwa-Tsukiya, Oiwa-cho, Ashikaga City. Sample
number: [T18022403. Qm: monocrystalline quartz; Qp: polycrystalline quartz; Pl: plagioclase; Bt: biotite.
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Plate 20 Unconformity boundary between chert of the Gyodosan Complex and basal conglomerate of the Paleogene Kanayama
Welded Tuff. Hirosawa-cho, Kiryu City.
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Chert of the Gyodosan Complex.

(A) Bright-gray bedded chert. Property of Meisei Kousan Co. Ltd., Hirosawa-cho, Kiryu City. Reprinted from fig. 5A of Ito (2019).

(B) Red bedded chert. Yoshizawa-cho, Ota City. Permian radiolarians occurred. Reprinted from fig. 5B of Ito (2019).

(C) Thin section photomicrograph of chert composed mainly of cryptocrystalline quartz. Crossed polars. Yoshizawa-cho, Ota City.
Sample number: IT16120406.

(D) Thin section photomicrograph of chert including radiolarians. Open polars. Property of Meisei Kousan Co. Ltd., Hirosawa-
cho, Kiryu City. Sample number: IT16071206. Rad: radiolarian.

(E, F) Chert including radiolarians. Open polars. Yoshizawa-cho, Ota City. Sample number: 1T19120902. Rad: radiolarian.
Permian radiolarians occurred.
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Plate 22  Siliceous mudstone of the Gyodosan Complex.

(A) Weakly-bedded siliceous mudstone. Yoshizawa-cho, Ota City. Reprinted from fig. 5C of Ito (2019).

(B) Thin section photomicrograph of siliceous mudstone including radiolarians. Open polars. Yoshizawa-cho, Ota City.
Sample number: IT16071406. Rad: radiolarian.

(C) Pelitic mixed rock containing lenticular siliceous mudstone clasts. Property of Meisei Kousan Co. Ltd., Yoshizawa-

cho, Ota City.
(D) Thin section photomicrograph of siliceous mudstone clast within pelitic mixed rock. Open polars. Property of Meisei

Kousan Co. Ltd., Yoshizawa-cho, Ota City. Sample number: IT16112603. Rad: radiolarian. Reprinted from fig. 6D of
Ito (2019).
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Plate 23  Sandstone of the Gyodosan Complex.
(A) Sandstone block and pelitic mixed rock. Property of Meisei Kousan Co. Ltd., Yoshizawa-cho, Ota City. Reprinted from
fig. 5F of Ito (2019).
(B-D) Thin section photomicrograph of lithic arenite. Crossed polars. Property of Meisei Kousan Co. Ltd., Yoshizawa-cho,
Ota City. Sample number: IT16112605. Qm: monocrystalline quartz; Qp: polycrystalline quartz; Pl: plagioclase; Cal:
calcite.
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Pelitic mixed rock and mudstone of the Gyodosan Complex.

(A) Pelitic mixed rock containing small sandstone blocks. Property of Meisei Kousan Co. Ltd., Hirosawa-cho, Kiryu City.

(B) Lenticular sandstone block within pelitic mixed rock. Oiwa-cho, Ashikaga City.

(C) Alternations of sandstone and mudstone. Property of Meisei Kousan Co. Ltd., Hirosawa-cho, Kiryu City.

(D) Pelitic mixed rock containing siliceous mudstone clasts. Property of Meisei Kousan Co. Ltd., Yoshizawa-cho, Ota City.
Reprinted from fig. 5D of Ito (2019).

(E) Thin section photomicrograph of matrix of the pelitic mixed rock and siliceous mudstone clast. Open polars. Property of
Meisei Kousan Co. Ltd., Yoshizawa-cho, Ota City. Sample number: IT16112603.

(F) Thin section photomicrograph of radiolarians within matrix of pelitic mixed rock. Open polars. Property of Meisei

Kousan Co. Ltd., Yoshizawa-cho, Ota City. Sample number: IT16112603. Rad: radiolarian.
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Plate 25 Fault of complex boundary. Y, R1 and P indicate respective surface in composite planar fabric (e.g. Takagi and Kobayashi,
1996).

(A) Boundary fault (Kiryugawa Fault) between the Kurohone—Kiryu and Omama complexes. Umeda-cho, Kiryu Ciry.
(B) Boundary fault (Kanma Fault) between the Kurohone-Kiryu and Kuzu complexes. Kanma River, Kanma-cho, Sano City.
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Small folds of the Kurohone—Kiryu and Omama complexes. Yellow and red lines indicate bedding and joint surfaces,

respectively.

(A) Closed fold of bedded chert of the Kurohone—Kiryu Complex. Tributary of the Hikoma River, Hikoma-cho, Sano City.

(B) Open fold of bedded chert of the Kurohone-Kiryu Complex. Northwest of the Chikasawa Pass, Hikoma-cho, Sano City.

(C) Isometric folds of a chert block within pelitic mixed rock of the Omama Complex. Takatsudo Gorge, Omama-machi

Takatsudo, Midori City.
(D) Open fold of grading type siliceous mudstone of the Kurohone-Kiryu Complex. Ban-yama, Hikoma-cho, Sano City.
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