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Geochronology and geochemistry of the early Paleozoic metamorphics-igneous corr
plexes of Japan
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Study of brecciated process of iron and carbon-bearing veins of the Akiyoshi-dai drilled
samples
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1. HARY SR © HARYSICIIHERES DS EI 0 E L CERIEN SBE) LA 50 Auditik Litks
ADEEFIFEC L TP RV, ZHUIHEBAOREDZ D, HATEDFWIERI (156Ma) K b h /a1t < h 557
U TEMIIEICH ML TEEN. YIETE L b i EE OB S MREOE SR E UTREINICEFLTWwWa T &
ZRY o

2. kS B IK A S HIORHY © HARYE I HIE N LB A 5% E U TREILIIRIC N - T, IR THWRE B OHE
%*E CFIRE) HWEH EICBES %, CTHUIAIMN (FEE) RISV T, IRBAE L2 B SR IKR B CHERT L H AP
RRRpICH EFBH U2 & RIRT,

3. MG MEA G CERR AR) OBFZERER @ MO GRAEYIREERI O H R (D Kk, R 250m) D4t
FIEE, MIARRENOSRGIOYMIEZEL WS - ESRIEEE) & XRF/NV 7K Hi/2 Eh 5 [1-5]. (b G
HE) SR> 72 b & i R MR CHERHERG IR & B 75 2 oMk (BIPeR) WME SNz, IHIEDRHE. Bk
THMRAROLUIMNCHEDER « ARKD Z 3T, H FEEFYES (243m EHIROFEARHAIC Fe B ARNE L DN
%ﬂﬁfz}é% [41,

Mo et Mgl A PCaRR GRF - BRIRKL 1) ORISR O © MRS EARD 2 Wil MR AR 2K F i

LJK%E{’FMZ LT, &% \ﬁﬁﬁéﬂﬁiﬁﬁaﬁkfﬂ FE-ASEM & S VHllER EMNBRD T EMbh - T, 1) #i Fi%Ek (50m)
0)1’-@}# RN, AR TIRFB(ED RV, 2) Hi FAES (160m) A SR (217m & 243m)idkHcid, AfRah 5

S 7 O RERL T & ERES T RO UCHEKBI S5OSO T MEER D EL T, 3) BIOBLIRERID Z D I5E
,T‘cgot . DEELIF JRE (CathBiE(7. BIERREDOS YV E—2ZEHD & MFRIREES BRIk (k) b7
RITHCR T/ Tt ONLRES R & OxfLEiERR) DML T3 [3-5)],

5. N OHNAPIGE L OREE L WCKD A ICGE OBIMEFAEDO— Xttt T %, KEA—IV A8y RAIKEE (New Mexico)
. 5 3 EEN OISR CH FE AR CHRIFET %, Y IT « T I AME (Texas)id. FEAE R IS & Pk
TLEZ T, 7T WS (Nevada & 3.674FRTOMIA ., BB AU « TARLE & P a2 53173 D3 7 1
I IFBIE LW, B 2 T o iliiEE (New Mexico)ld 3.5 f54F 7 ERT DB ERZE i A 0 & A7 IR S DSRIAIRIC /08l L 7214
iR 2 B AR OFKE L2 59 [5],

6. MEEAIEDIEKOE : RSB D KOR R 243 m ORI B % 2 M HERSTER B 134 <. B8k - B8t
R OREERDOREIR 25 H. RO A (EBRIRFRRS MR & 7/ RS ) 258179 5 iy e
M50, — R LR HIE S OB EHEF T T 2 AW RIS Sne G MkE, ik EREL) &R
[4, 5],

7. XL LBETOESENNSE2HAG TR, Bk RHREGFT CIBRE Nk LI B ROME B aIE
WA S %o T ORI & MEHEUR TlE. 2R A OIS &R & 358 - Mz R L. —iki
IR OE R CALPOHER) LI3ERR S - S5 - S Z RS, ARG B O WIS 2 WK O 4 RS
FRER EREEMICER U TR, SR AAEOTE 2 K<REET 5 T Lhbh oz,

5 [FHSCHR - [1] Miura Y. (1985):ESR Dating & Dosimetry (lonics, Tokyo), 1, 499-507. [2] Miura Y. (1986): Bull. Akiyoshi-dai
Museum of Natural History ( Yamaguchi), 22, 1-22. [3Jilifr#li (1996): &/ N> F 7w 7 (SV ), p.1073-12009.
[4] =IHfREE (2006)H A A mlE S S HE (BHIKY),158. [5] Miura Y. (2012, 2014)H AHNEL 2 238 B4 (KK
IR EEREKR).pp.1
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Emplacement process of oceanic seamount origin limestone in the Northern Chichibt
Belt
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Limestone blocks in the accretionary complex can be regarded as accreted fragments of seamount capping atoll carbonate
origin. To discuss emplacement process of such limestone blocks into the accretionary complex is significant for understandin
subduction zone tectonics, but it has not been fully discussed except for some works. This study examines Kano-yama limestor
in the Jurassic accretionary complex, the Kanto Mountains, central Japan and documents imbricate structure developed in tl
gigantic limestone block.

Kano-yama limestone and other adjacent limestone blocks such as Tatoro-yama, Futago-yama, and Hakuseki-san are emb
ded in the strongly sheared zone along the boundary of the Northern Chichibu Belt and the Sanchu “Graben” . This sheared zor
comprises two formations: the Sumaizuku in the north and Hebiki formations in the south. The Sumaizuku Formation contains
mainly chert and greenstone blocks whereas Hebiki Formation contains mainly sandstone blocks. Matsuoka et al. (1998) est
mated accretion ages of the two formations to be Early to Middle Jurassic. Kano-yama limestone is accompanied by greenston
and volcanoclastic rocks. They are hyaloclastite and pillow lava, and according to chemical composition and petrology, they ar
N-MORB type basalt, except for one E-MORB. Thus, these greenstones are interpreted to have co-occurred tectonically witl
limestone, and almost all parts of volcanic body of a seamount seems to have subducted deeper.

Kano-yama limestone trends from WNW to ESE and is a limestone block X k#00 m in size. The SW dipping bed-
ding planes are observed in Kano-yama limestone, and on the basis of geopetal fabrics in boundstones, they represent norn
sequence. Depositional facies of Kano-yama limestone are interpreted to be sand shoal and lagoon environment. Late Ce
boniferous to middle Permian fusulinacean genera are identified in Kano-yama limestone. Based on the fusulinacean age al
lithology, Kano-yama limestone is divided into at least three units: Units 1, 2, and 3 in the seemingly descending order. Unit 1
contains components of sand shoal facies, and on the other hand, Units 2 and 3 contain both back reef and lagoon facies col
ponents. Fusulinacean age is younging upward within a single unit, but the older limestone overlies the younger limestone in-
fault contact. They show totally imbricate structure. Limestone breccia is generally absent in Kano-yama limestone.

A lack of limestone breccia suggests that Kano-yama limestone is not an aggregate of redeposited collisional collapse proc
ucts of oceanic reef complex at trench. Compared with sandbox experiment by Dominguez et al. (2000), a formative process ¢
imbricate structure in the capping carbonate is rather explained by off-scrape of superficial part of a seamount. In conclusior
Kano-yama limestone was probably formed by off-scraping of back reef to lagoon deposits of cap carbonate, forming imbricate
structure.
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Duplexes and other structures in the Misaki Formation of Shonan-Ubajima and their sig-
nificance
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PHER)NEARRGE D 7 IR 2 kmIC b 2 (9 WX U E) BEEIE KN30 R D DN 5755, ZOI0rEIcH 5 FEHE
B, BUEE 7 IGfEORN & — T8> T3, TIN5 OEHEE =M EEE LD SVt ~ET 5SRO —5TH
%o L/ Bld T OEMEROFICNIE L, K DELERTHZ T b > T0%, BEDFEREOME S XU
KOV TIRIFEALHASMCENTES T, BEDEFELUTT Y MbahifiEENT0a7210TH25 (BFIEN,1978;
FHJEL - $PK, 198585 « 57T, 2012),

HEELIX, CTORE L TEREOHERAEZEENN SR LY, EMEMIIAKICREDT 2 —7 Ly 7 A&
BTFaNIyI)—=ymbizh, ATGAL T UFIITAVEEIHETH BT 2 RM L, BRI TOXS TH %,

1) FEART/ & e TR L 7B I S 5 75 0 SELJERERI LISt E N 5 . ERI3JEIE 290 mLL EDikE
REJRE AL ATV TE - BAEEDEREEDED. BETFAREBXUTRT (BBIEWDE) OF NEE S EHT 5
{4713 Stichocorys delmontensisS. peregrind’ et U Cyrtocapsella japonicée FEH Lz T & B (8.2
~9.9Ma DOFRZRL. ZHEHZREICT I NS,

2) WEEHEORIEIZ R LI oS h, ST, miktkrtEmz 6 U, radeih —RmEE s oz & DR
MGz 29 %, —/. TEEBIEBEA. BV LR —PErE i OEm 26 LU, JUER OS2/~ 0, HRs K UM
EICHAMEND AT A M ERDB, CTOATA M EBEICEES X UCEFIAE LIEMT %,

3) FHCHEEHO RIS NS X T X brfilid, L& O A1 778 « #HEE « > 7 bR, TaLrs v
V=V ERRT % TOT VYV = IIFEBOT 12— Ly 7 AREIES layer-parallel faultz > T\ %, X5 A
NERNE, IS — R R 2 R OE RS R L, AT A MR LU TERD B, BOMFIRETNER L, EHERHE
FEEZRER LTV, T LIEMERT AN IV —VICATA S « T FIIAVEESRETH O, wilg o 717
AR 7% & THIS N TV B AR ORfE (Kawamuraet al., 2009; Michiguchi and Ogawa, 2019\ % %,

4) TNHOHEPHED AT A MEERT 2 —7 Ly 7 A%YIWi LT, JtItvi—rara RO IEWi =R N FET 5,

5) T ULIMhdEld, LLFD X 5% 3 stageTER S NIz e HEEET NS,

0 Stage L FELMEEMEICHIEDE & T LM S IAEEMF M THN. duplexDZEHESS (fault-bend foldf piciH).

0 Stage 2 KHIE/s @G & ZHUclE> AT X MEBNC K 22T U % (fault-propagation foldEaid), < 4uc &
O, TEEORTER. HEO TSR, ZTOROBEMRZENMERENS,

0 Stage 3 sPGEMHEES TRl IERIERINER E NS, TSP EIIEZRIC X 2 REEZOIGIEOZIC L 5 ED
EHEEEI N, FRIZD (2010)HVR UTAHHBETEIC B 2 rEdLPEERTERICHYS T %,

6) il L7z Ermh 5ok 5 N2 il s hnik, fEZ/KCHCRET &, N3G E(13° S)&ixd, Ko TIL—
FPED o 152 5NZM, Bid 5 K& D 55 OGR! O [lfE (/NLEH,1986) 24558 L ClHlisz B d &, mit
DM E 5%, THUFEEERT 4+ v Y= 7 FHilk o 1Malfiois 1 #iEH,2010, 2012)E SR TH %,

SHOMEE LT, HHIBGHEIC K 5 EiEAORNE. =M EERUEREEORB MG & O, 3L - =
HEREOWAITEE L UTOAMBOBEDOER R LD, N TWb,

[ k] Kawamura K.et al., 2009, Geol. Soc. Am. Bull, 121, 1629-1646, /N1IE NIiZ A, 1986, A FHIER, 8, 620-625;
Michiguchi, Y. & Ogawa, Y., 2011 Modern Approaches in Solid Earth Scienc8s 229-246; 7k 18—I3 A, 2010, Hi=2HEsE,
119 585-614; £ [H—1Zh, 2012, 5 HEVIRIE, 41, 67-86; SR HE « MEVT DY, 2012, #0243 [V YRR A T2, 14,
65-74.
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Duplexes and other geologic structures in the Misaki Formation of the southernmost
Miura Peninsula: Revisited
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PR = S i AL 2307 B OB NS, /MK (1968) DERA L& X LIK, £ DALICK > THE
WENTE T, FHESIXTO A09KZ DJEIE 2 & 8 =i B =R EHH 2 g 237 L C ¥ 7z (Ogawa & Taniguchi 1988;
Hanamura & Ogawa, 1993; Yamamoto et al., 2009°) 73, SIMHAICHFA L. 2 DT 2 —T L 7 Xk L O MG
T Uz, fisldL DX S Th %,

l) FMEFHIOERIAFHNE, ZOXEWMT B GEOR) MU 5D TEEL, LR TIRICEST 5, 215

ERHE rE D RER, JLEDRERTH O . ETIRES & & BT, Mg b 1 7 OIS eEREBHL O MBS (Kawamura
et al., 2009; Anma et al., 2011 LI T %,

2 ) i) %’%‘%ﬂrﬂiﬁ'&i’\k% <HREIU. WilrhE EAVKCER OB ZoE) Ardtilisiciz < BiEd %, HRmHE
B EHICZE DRI NDARANNT TORERTIEZ L OT 2 —F L 7 ARWMIEDFE L, KB W E R #4 ik
(fault-propagation fold)}> & 5 % 541, Yamamoto et al. (2003DiXE AT A McktE 51 %,

3) W B, . EIEETIE Z2LDATFANT2a—TLy IV ANEET S, LML, IXTHET =
Wy ERRST. k7 oWy 0ED0EH D, INEEE O T IMRIERICEET %, o, HEIEAD
HESWERE S 2V, N5 0 Pl R LS Z2mE . HEAKEREOERZIGES % &, (ZIFKFE Eich D
(Ogawa & Horiuchi, 1978,

4) WD DT 2a—TLw 7 RA&, ZIEEDMNIMATEKDEED basal decollement 57719 2 A5 A Mo, Hl
JEITIZIE AT A v I KB EDEEZSND. ZTNLEHNC, AT VT H 2 D IGHIREHERI RV LIEX A 7 L &
OB THRETZEDEHD, 72— Ly I AORFICIZT 7 b=y 7UHNDOEDEEZ 5N,

5) LEIKTIE, GRS EAOWEEOFARHEREYIC X > T, RIERAEEIRIC 300 ML EEHISNTWD, 7272
L. HigcHE RS 2l E . COHIDIARZE TS LTV, #FEEIE, ZERBO—H TR TH S D, &
ARNCTREMRE, R TOHERE 2R d (Stow et al., 1998) LA L. MIEOD =IREH S TIC 30 ELL LRz LTz
EMS. BOREREBHET ZHEEAIE. ARSI SHE > Tl &b,

6) ZKIC. N-S7W L N3OE 5D /ETNOWIERN I NS OMEZY > THH . Il EEN SHE a7 AMhT
TORERORGEIC L., HETBDIEK (FRiZH, 2010)8. ZHICBEET 5, DL EDXSic, =t Emimiid. Bat
BrMETOT 7 b =7 A[FEkE (Yamamoto, 2005; Yamamoto et al., 2009; Michiguchi and Ogawa, 20%4ifE + @ 7 £+ i
hE DL THER S NS,

(i) Anma et al. 2011 Springer Solid Earth 8, 169-196; Kawamura et al. 2009 GSAB 121, 1629-1646 doi: 10.1130/B26219.1
Hanamura & Ogawa 1993 IA 3, 126-1445,1968H E sk 74, 265-278; Michiguchi & Ogawa 2011 Springer Solid Earth
8, 229-246; 2009; GSASP480 249-262, doi:10.1130/2011.2480¢t B %" 2010412245k 119, 585-614; Ogawa & Horiuchi
1978 Jour. Phys. Earth, 26, Suppl., S321-336; Michiguchi & Ogawa 2011 GSASP 480480, 249-262; Ogawa & Taniguchi 198€
Modern Geol. 12, 147-168; Stow et al. 1998 Sediment. Geol. 115, 351-381; Yamamoto et al. 2000 Tectonoph 325, 133-144
Yamamoto et al. 2005 Tectonics, 24, TC5008, doi:10.1029/2005TC001823; Yamamoto et al. 2009 Island Arc 18, 496-512.
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