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Reconstruction of the Cretaceous Paleo-Japan continental arc-trench
system reconsidered from Cretaceous geologic records in the Japanese
Islands
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Abstract. As a premise for reconstructing the Paleo-Japan Cretaceous continental arc-trench system, its
constituent geologic units such as Cretaceous plutonic, volcanic and sedimentary rocks are briefly reviewed,
referring to recently updated geologic papers, books and maps concerned with regional geology, chronostratigraphy
and lithofacies. The Cretaceous plutonic and volcanic rocks are widely distributed along the Inner Zone (the
northern continental-side region) of Southwest (SW) Japan and the whole Northeast (NE) Japan, though volcanic
rocks are dominated along the Pacific coast in NE Japan. These distributions indicate the intensive magmatism
and volcanism had occurred within the Cretaceous volcanic arc. The southeastern margin of andesitic rock
distributions drawn on the reconstructed map of the Paleo-Japan Cretaceous continental arc suggests the generally
straight volcanic front throughout SW and NE Japan. Mainly non-marine Lower Cretaceous strata are sporadically
distributed in separated intra- and back-arc small basins around the volcanic arc in Southewest Japan. On the
other hand, mainly marine and subordinately fluvial Cretaceous strata are distributed sporadically but continuously
along the Pacific coastal area and the offshore Pacific subsurface in NE Japan, and the southern end of the
Inner Zone and the Chichibu Belt of the Outer Zone in SW Japan. Their stratigraphy and sedimentary
environments are broadly correlated as forearc basin fills throughout two arcs of SW and NE Japan. The
stratigraphic ranges of the strata entirely cover all Cretaceous stages, though the range and geographic distribution
is not so wide in each distribution area of the strata. Based on the reconstructed configuration of the Paleo-
Japan Cretaceous continental arc-trench system, the present land area of Northeast Japan is equivalent to the
Inner Zone of Southwest Japan. On the other hand, the Outer Zone of Southwest Japan will be traced into the
subsurface area of the offshore Pacific in Northeast Japan.

Key words: Japanese Islands, Cretaceous, correlation, arc-trench system, fore-arc basin, back-arc basin,
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Fig. 1. Distribution of Cretaceous igneous rocks in the Paleo-Japan continental arc. The basic reconstruction map is modified after fig. 6 in
Takahashi and Ando (2016). Each of rock distribution is modified after Seamless Digital Geological Map of Japan (1:200,000) by Geological
Survey of Japan.
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Fig. 2. Stratigraphic correlation of Cretaceous sediments throughout the Japanese Islands (except for accretionary complexes). Columns 25 to 48
are revised from Ando (2003, 2005, 2006). Other columns are made based on several references concerned with local stratigraphy of each
formation. Geologic time scale after GTS 2012 (Gradstein et al., 2012). Vertical dot line between column 23 and 3 indicates the boundary
between Inner (left) and Outer (right) Zone of Southwest Japan.
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s Tw2d (B, 1994). Tk, KEFIERETE L
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WHEEE,» G, REFJIEEHIZMNE SRFEEIT» T
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FuMts (B#F - ARIBERURE)

F#F - SRS ORISR - TiE, F4EERTO4E
RERTEBEESLE KA HIEHUE A 7 v Y = hIZH
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(7)), TG (751 - HH, 2003 72 &) 1207 LT W
% (Hw, 2010).

INoOHIERIE, MEORIFOHTER @)
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BT L Ok (AMHANT) fiThol: LHEES AT
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MWETELsE—HET, BREA—-—FVET7y~7vET v
&%i%hfmé(ﬁﬁ %@ 2016).

F 7z, )R ia/ﬁﬁ&@ﬁﬁét%ﬁﬁ%@
LI L (FE, 2007), SMURERICALENMS T S
NTCWs, EFIWEREEE AR E LTERLT:
WBEHIE D HEE <, 2O EMLICREB L7 va—2
WEVPER L. B FREOF « LE» 613480 =M H
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ArzaUlRan&Er ), BWEWS %ﬁ’:%f?@i:ﬁ(ﬁftli
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&V, 2016).
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o RIEREOBEE XTI CIIEBER L ShTw
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Mk o> FEE) 15123 s % R E 32288 (310m) 28
HY, BEHRLE 7 VEF A F oY 272 1PERY
TY7vEARSISNTWS, FEIREE, FTEEHIRT »
HREBEICRESTELNS D, THIUET 216E, B
E@Eﬁgﬁéﬁérﬁﬁ(ﬂﬂm THY25%R) &
HhET, W ERE LT D bRT WS (FH &
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BV D E2KEDBLEREL, =TV EY
VORER~BEERE L EZ oNTWwWS, FHEIR, Bk
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DT VEFA M ETIWERLREVEL L. LB
HIEHE O FICWE BV RLCELZD, v I
=7 R oREERAESIERL, NV I T VREND
TTFTVOMELEEZ LTV S,

—77, BHIIME0 T ESERE T Bk L 35 BEEE
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JBEZ DM 5TV 5 23, %%l]y?}:'%i& LTEEDHOLRN
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V) RESEShTW3, WE, i, WERERE»D
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fﬁﬂfﬂé%@zﬁﬁmzfﬁ%?éfg{%ﬁ%% (21) I2BWTDH,
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WROME T, BIEDT7 4 v ay - b7y 7ERIR
130Ma #/R9 (K, 2001). F7z, MBI EIZLSE
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TWwz (M - Z2EE 1996; FHHIE A, 2000). 7 FE
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%%Mﬂ@aﬁ$i &ﬁ%@¢%%’mﬁ T
ah¢Eﬁ(m)®;# Mﬂ®$m®m%ﬁﬁ(ﬁ
I - Eml%@ BHrd 5. 1z, BEELMOI
@ ofm,_&m %E®i&&)/«&bf$a
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ﬁ%%)#67w37/%mi7/%%4h%an/
Va2 — VERFER SN TW3 (Obata and Matsukawa,
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BREEEERE S IAL L T L CW 5, FRFRERIT I
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HACIE A D L IR EIEER 2 REBAIC @9ﬂﬁﬁ
B (400m) 235373 2 (ZLBEIZ A, 1995; Ando et al.,
2014). MEEREL, AR AKEZB O DR LITX
D, EEER IR TR 2 & et 1 2E 2 HERESS O
RENTWETFEERET2HET, EHT27vEFA
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FA /T DAITED, a=T7 7 vEifi~F v b=
7VE#iEEZ LN TV S,

By T2 PR L L L oD BLAR 12 9 o C A 2 BUEEMTE o BRI I,
HEY 2 7 R~HERE NEOMBHNERI DT 5
(P42 - BN, 2013 7¢ &), AHIS A B 135 B R HERE )
EVAJIBRHERE DS DR L, ¥ 2 TR OWEREIMLE %
WA DIEHLT v E'F A MDEHLTWS, HIELRIZ
FREEICE TR WE» L 4 2/MUEBE (120m) T,
BERILAR 7 Y EF A MZE DRV T T Y~NT Y
X7 vEEZLRTWSE (T4, 20137 &),

ERWROMBEEEICIE, ZER (MHER 21BE
BV a2 TR~ Eﬁ%w?%f%é%%@ﬁ#ﬁﬁ?
% (FEIR, 1975). HERH CHER &0 01345 E
(2,000m ; V2 7REEH~NT X277 V) TH,
ZILE~ XA EkMEﬁ%#eﬁéT%Eﬁf(j—

Ut7/)®m%F(1mmm RELITELND.
MMEHDE&EE#B&D,¢%vgwﬁﬁ®%@%
AEL, BRI E AL SATWS, F - T
LAXR M) T=T7DIELT VEFA NEERT 3.

—7, aﬁ%%%%@% sk, PEY 2 SR~
TR I T B FE PTG RE & T £ B3 00 K B 0350 7
T2, BEITERIC kwéaﬁ%m L owE, Jes,
E)E()TZEEE?J‘%@ZD/J\/Z(&E (800m ; J:uB/l 77f\
~A7//~7/T%)&,i_ﬁﬁﬁgﬁé%$E
(60m+; NFvX=7 v L) TH2 (FRIFD, 1994).
WHREE T RESIEY REEE (A—T )77 v~nN
L3 7/)@ﬁm%g,~%zﬁﬁg®kME&%#
&ﬁﬁﬁ?’bdmmm)&@% s s X CIRERK
G0 LU LHERE (360m; —F V7 v EEIrLN
VITY) OBRE NS, BRI HE O L
LIRRBRICH B (FRRIFH, 1994).

A FRORMERLIH S 2 KRR, <va
FOPEMRHEREY) & RNEE A 12 D T H R T, HARBEX
3,000m &9 CUNHE - £, 1961). KpEERIZ, Ewv
KINRB A5 7 5 T Bz, WA=y~ =, b
VI=7, 7VvEFIAMNETFOWELREDELD,
BRIZF—FVET7v~7 FF7 v EEZLRTVWS.

AFROEHHII0E, AT vEFA N, RNV
LFA b, v, vIa), £LTKEETLH Orbitolina
FoVHE4ET 2EHERIHLTnE (HEEIZD,
2013 7z &). EﬁgﬁgwiniﬁMMW%%%Eﬁﬁ
DAC A VB HR S L8 2 RSB, SR
AL LRI EIOFE L T~ OWE, 5L &
WERERE» L% 5. EEIZ200miz&T, BRIEX7
VEFA ML TFTvBRM~TVET VR L E Z
LENTWVS.

ﬁig%%uu&%&ﬁ(g)zxﬁ%wmﬁgﬁb
IR fE (43), #uEfE (43), B X OHETfE (45) @
T~ B 2SS E S 5. ARERBRIZY 2 Z 4T

i

FefT

k& AHEACIERE * REAICE Y, EEBSE O i),
IRXF a7V —, SOITEREROHBEYIEL-T:D b,
HOWI KR B>, AREEHIWAsEZ8L, T
Iz b S MCABERPIZEE T, BT v EF A
FoA 2T DREES, EEIBIKERS L. B
JEIZ400mIE ET, 7VEFA MRA /€T LR, -
BTtaE» S, BRIy r=7 v~ v =7 L&
nTWwWa (Mg - BEH, 2007; HEEIE 26, 2013 72 &) 25,
BItiEs (2015) TETFRAFa—u=7 v FThEE
fEfis nicw s, ARMILH OfETE IZEE 57300 m T,
B A b AGEEREF - T ns.
AR ORENE 1, EEEAESICEOIMER LU
ﬁé@%#e&&@EKMm@ﬂE(mm&ﬁgwm)@,
TYETAN, A /T RIZXY, BRIV =7
VHBELEZ LN TWS, RLF@%EM 1%, EEBH
HRADOHGERE D LT\Wd (NI, 1986 7 &), ##
EE I EERS ICEL RO EREEE L, 777
A MUL 72 RECE BIBFER KA oD, 74 vvay
NI IERPL =X M) eF T VEHIHIEEZ O
W3 (hnikiz A, 1986).

T, HR - EFWE (1989) 1%, EANEENREARLR
5, KMERBR )R, HBTRRER & KRR
B, BHERSEEEEIOELYT 200 LEFEZTVS,

w®iAF (BiE)

HAC AR OB Tl HER OO 05IER IR 5 % 25,
B H A O K TFEEE T I, B = 2 8 L 7
BELWHifE MREL TWd (K3). FEEE, RAGKEIERE
HEr AL LA (30, 33~35, 38,46~48) T
1%, PEME~IEERA 1IN 2 TP oERIE A DR < R
ELTWS Z EPMERSNTWS (KEIZ2, 2002; Ando,
2003; %k, 2005, 2006).

VBIRGHME CRed TALOFMEITZE L 72 b 1%, AR
(46) o7 NVET Y THLY, 7T7F7 v EHIcETE
X SHREMEL D 5. ZIITEM (38) TR T Ve T v EEB
BB RREE D> TwWs, AR (48), AZEM
(46) D /<=7 v~Fa—a=7 IZOVWTIL, #H
JIMHPEIHEEATE Y, [UIECEE/ <=7~
tFa—o=7 v E~a=7v7vo2FUEEIRIEHE
DR S LT WS (Takano and Tsuji, 2017). & > /8=
7y EH~<~—2 Ve FTVIZFEDRLTZ V2 VTDH
HE~T)I A L CHELTEY, ZoBH#IZIEA
R8T & CIRBREERSIE L, = 47) » 5%
ek (33) & CWIRMICTEEIRDSIE 255 TWiz 2 & BRI
3 5.

X 3A X HAL H A oo H ik i (Niitsuma, 2004;
Lk, 2005; 2 D /\F i (48) & =BEM (47) iz i@
%) ERLIHDOT, BEOHIHADHHHOWET
2B HERE U 7- AHAC LA D HUE 23, TR WEEFIZ D T o
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(C). KgigH (1981), Obata et al. (1982), IEEIZA (1996), KEEFA (2002), Niitsuma (2004), Ik CZgE (2005, 2006), i
EH (2009) % EITERR. (A) X2 DI 47 & 48 %38 5 Wi, Niitsuma (2004) & %2 (2005) % ET.

Fig. 3. Schematic east-west cross section of the northern part of Northeast Japan (A), acoustic basement structure of the Offshore Joban Basin
(B), and stratigraphic correlation of some onland and offshore Cretaceous sequences (C), modified from Maiya et al. (1981), Obata et al. (1982),
Kato et al. (1996), Osawa et al. (2002), Ando (2005, 2006) and Inaba et al. (2009). The east-west cross line of (A) is passing near through
localities 47 and 48 on Fig. 2, referring to Niitsuma (2004) and Ando (2005).
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TRELTWS ZEX 05, T ORIRHERST 2 & HRE L
HEDS b, ABRE=EEROEBEOE T ) (S
HEEY v ) FTOWEOIEE T km OHFHIZ, FHE
BRI S CRELTWS. ZOHIERD—EDS, B
BOFACHROFW R 120> THIFHICEH L TWwb b
DEEZLNSL. F£72, MPORKE (E) HNLEHE
() M VEENEL ZoTHD, ZEEMmER) vy YD
WAHNIZ RS O M HER 20 LT 5 AlEE
MEAERE S LT W3 (%, 2005).

ZAE I 2> 5 BT T, @23+ km @ BT
YefEs (RBEpdERES; X3B) 2MRIEL, FrAEFRICED
NREW B AR IEER S A Cw S (INEEE 2, 1996;
AEHIZE D, 2002; FREEIZ 26, 2009 72 &), £ 2T, #BE (&
A, HEpp (33), UFKBHFTI-1, BEEHSK-1 (30))
LRt CBEERERE, BRERRfERt, skv/Efe) ot
%17- 12 (K3C).

IR [SALTET] <, BEFEROELE L WEH
BT o EENKE 2[R T, AREF v /1L
APLT7NVET Y ba=7 v 7 v TOMEIHERS
nTwa (FERE 1986). —F, Wik, JesER
LA EENE O H LEMET, Fa—o=
TYMmbAYR=T v EE LBV EAEROEET
2,500mPIRIZIRIEL TE D, BELicEH T 2 BIERE
BICHEET 2B E 2 505 (FEEEIED, 2009). L
THEOEBMTIE, HETSELZ 1,550~ 2,150 m 127
RO A ER MR U (I E 2, 1996), 2 O+ km
B S 286F121%, 1,000 it WE S O T EE
HRATHIMFEHNIBHL TS, SHICHEEY v
D LR OO OVFE NI, HEEBEE
4,000m %z 2z, BEOVAHHROFEINHESATWDS (&
B 2006). ZNOHD T EHDL, HILHRD KIS
ICHTET 5 TESE R IGEGE S 2 I A, HALH AR O
KPR TICD EAERO TITACREL TW5A]
REMEMERI TS 5.

BEfCOH B AR - B8R

KL

=6 - B (2016, X5) TR LTz, BUEIHRETHE O KL
7y MESCHEACHAIN & PR HAMOFE O ki,
HEfAZ A EEHAEON T 2 ERZ OFBGE b L —
295 E, BIHERLROXIL7 oy NEHEEST 52 L
T2 (K1), pi#FEfLo kL7 oy ME, HILHA
TR ITALE T 223, T6R HA TIEFERRE O
FROLER « TS E LI A - T, FEITE O FRE D
1% & SN DI ER TN T W B,

S50, Mz AHACOEBRA LERE KA EHO 4
MEBEQTHLE, EMHARTIE, Kkil7vv heHA
TINLHMRIEL D LT, TR HANS S KED

i

FefT

BERAESC DNV T 7120 ) REOHERE XS EHOE
TR 6 % KA (magmatic arc) 1ZFH4 3% 2
ERLTWS, ZHUIHL, IMFITiEe < KETEE) DFE
PR D LT,

—7, BACHAROBIE DRI, BEREXWAHO S
AR, ERADIRITEREHARL DRV, Ko
KEEIROALTERH Z 2L LT WB Z LBy 5. 2D LI,
FALH AR DR v F R H AN ORI, KR
WIETAWNEREBICHY T2 LE 2605, TUhbY,
BEOHACHA L VEF HAR OB & 9 5 B it
&, IR EBICRS CATACEML TS Z &
ERLTWD,

INLOZ L, Al &b aide 5 HRBOILK
HBIE U726 & £ 2500 HAERT £ ¢, HAIIKBMIZIEZ
DEI)BEREOEINTH -2 L EZREBLTWS,

BiERA

ViR HAWNH CIE, SBHERFEEEHED Fiz, —#Bic
FER~BRE & 2 OB R E okERE (FEH 58 (%
IHER), E7E, B (F - TED, FRERD e, R
iz L 7z ks ek LiEE Y (BIFT CRBIHERD),
JErE, PO, BUE, A, AT, Bl (R, BEE
) »afid s (K2, 4). gi oHERE, AIUsd L
NZZ OB MM FE U 729 1 B~ kR & 4k L
L, RA (1979) 25P4FG H ARWHRIHEREX LA 72D D
1Y T 2. —F, REF ISR KRR R S
N, BEACOBRPELRIIER LEREKRIEE 0% &
Golz. ZTOXDIT, TEHRNETIE, HET-PRHIC
& o THEKHEZ BT & D WK D5 A LYK S <2 ¥E Ak
EIHRE ST 2L 8B o7 d DD, MM
FEnTnWizEEZ NS,

—7, BALHAETIE, KRR > TILEESE
Mol g 7 SRR R Lo KA L, £ Oz
X, FARELHGERE T LR ICERESHEL TV,
L7357, BIIEOQHALHARDREIEX, HELIZEWT
tREETH D, KIUIEE» S Z O ISICHEYS L
TWletFEz bbb,

L7:357C, ZhAEDHBEROEMEHIHEL D 2
FEREFEMET 2 L, ez k> T&LLTw
7L Bbnsys, PEAATIEBE L ZHEFNENIT,
=7, HACHARTIEATHERRITHR > T, SRR
B (HER) Bhbof: tHEES NS,

BIAHEER
INBITHL, PEF HARSME IZMERE s L, Kl
BEHIZECHELTWZ L2 h, YEORTIURITHY
prtEZLND (K2, 4,5). HlzE, BEELMOLFE
XY 2 RO IR 2 REEEI2E > THEHR T,
BEZHC D OOWRE s EB L, FEEEEIZ2,000m
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Fig. 4. Paleogeographic reconstruction of Paleo-Japan continental arc-trench system during the Cretaceous time. The sedimentary isopach map
in offshore Pacific of Northeast Japan is after Geological Survey of Japan (1992). Cretaceous accretionary complex (Northern Shimanto Belt)
and its high-P/T metamorphosed facies (Sanbagawa Belt) are also shown.
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Fig. 5. Schematic paleogeographic map of Paleo-Japan continental arc-trench system during the Early Cretaceous time.

FHZ 5. Tz, EEIRFRERIC ST W) E R,
ROV DACATINAE 2 REEE B, BB 25 b D DR
KE~WEBNEE YL ET RBEEE LD, HE
JEE12,300m 12T 5. FEAE & BVEHE AT b i
DR E P \Z MK AEL B O S A % E R 5 MR OISR
TIERL S 1, ¥BEE puEE LA LA 03 % S 2 HIfE 1,
FRED HMESROMBSIMELI:OTHAS. FL
T, Yo klzov b & D HHL IR EANAIE L
TV ZErs, FEKUMERESEED L & 5P HARI:
HOHBERDIZEA L, YRORIIHEZZEEL 2
HETHLLEZLND.

R

WA O AHER L, 7 F 2 RBEMWE (W5
gD 7 x—F) &7 F AREWREE (FEEEHO 7 +—
) TR S B LA & a T HbE R W E 2 51 AR
BELTWSZEND, ZORRE KRBT WWE &
AU FTHES T ST ET: (HA, 1994). —75, @Il -
VI (1987) T, Wi O@EWITHER (B 25 <,
BIE—MEWE IHREIGOEWIZE 2D EEZ TV,
AR, o oMK TIE, WMEMWRICZZENEE &R
TENBESA—BEILERT 2 2 LBHL 0 E R
D, BEELELLTWS (F - HH, 2003). Kozai
et al. (2005) TIX, WFH OHIERED & [F— O HEHARE
PEHT 5 2 &2 O HEFEFRIT TR O = W Tl
TEY, HORETEUCRERERCHBRR OE W 15
FLTW3., ZhbpZ i, BHEHAINEICEIT5H

HACDARE O KB oA 3" T B 2, 3 L O ES
ZRBEIZLENI EEZREBLTWS,

ZZTHLI)EHRIHARE A TAS L, BHEOFIH
AOHST IO RFEMEETITE, Bl 2 EaE L7
BEWHHE R SRELTE D GUEFREERT, 1992 DR
RHETRIX ; MiFE 1320, 2005 22 &), D7 & d—EBIETHEB
HIELRITEL TV ABEEDH 2 (427E, 2005; HIfE 1307,
2005). HALHAR LVERE HAY HHECYREOREICE L
727 610F, VHRE HARSME O 3R 03H A0 H A O Bl
BREOHBERICHY T2 Z LI 5. 202 &1E, THE
HASNE ICHUSIC o3 5 HEiR I, FILHAROF L
HOWETITIRIE T 2HEREW D, Z OROHIBREH I
XoTHIE - ZEL, BRSWESTHDITHY TS L
Ez o5, FOMBERZ, BIHIFHH O HAEOHL
KIFHICH - 72 e R S s (Ff, 2009; HiF -
#ZHE, 2016).

HHAC ORI - VSR 29 212h 75T, HILH
ATREHTOBENELATWS LTV, AKDOH
HRIITM» OFINE TOLEL L v T 1 v 7 HERER
BEOHE % LR B ISR - BT 2 LT E
5. ZOZEIE, HELOMERZNEIZBIT LRSS
7 RNYF—=UTHDZEEMENTWY. LELEND,
PR HARD & 1o o B/ IE, HALH AR OWET
OHFRITHYS T 2 HEEED, TR O 1 -
72 DITRIET 5 Z EH 6, il 2 OHEOHE % XD
Bl — ¥R ICH CE O THEILT 2548 I IZEE DT
ThH 5.

Bz 1L, U IcRensFy FPEsni-AHER (H
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- M, 1987; MFdNZ 2, 201272 &) 1F, FEERIZER
LA ED LHB LG A OBEIL TWE 2 EEHL
TWa. 7, WEHAINFOHMRD D &, FEilEEHE
D& DT, %< oM CRHOMESL L WERRICH 5
LS NTWTR T 2o R IR, R I R o YR
MARZT A RUTHE (M) 7ow ) THEEEZ
LLEDTHAHI . REGHIVED 7o v 7 BIKPITH
WLTWBEEERFIE LTiE, Basrhsriit & 8 2 2,
Whw Bl ) 2 A bu— 2 (BiKE, 1977; HHH,
19887t &) pEHIL T WS, o CIEHAIZE > T\
R ST HIHEB AN BIRHE D L, BRFEOY 2
FHRAIMED LIZ A T4 B LT D FEE LT 2 Bk
MDD, FOHAEE, WAV AR o —LFAKICR S
A RLT:7ay 2% L VBEOEESSYOMAPERE L
5.

L7:23-oC, PRMHAIEOAHRE b & ITYEOfE
M—IEHEROERTIPELRIIT 2720101, £HTERIC
AW UREAECEL 2 HIE 2 EBLMIZIR, FAfE
EOBRMBRBLATRIZOWTIE, HFERICBEILT:
BHMEEERLED D EFRTILENDS ). I
LThH, REBELZEMEHETEERTD 28561213, 20
FERPIEDEA IV T ERFEL TV 2 EEENS,

Bbbic

HEZITRS vy, BRRFEICBVWTIE—KIZHEIZ
Rz22bDIT U CHEENGEHEL, RSIZRZZWD D
IR LTERBEINDE ZENDPTVDIER, EMELTOA
FOAREIZERT 200d LA\, NaTiE, #HALH
ROFH O RFFEIRE T2, PER H AR 12
BUSII L 03 B I < 4346 3 2 HHLR BISIMERT 2 O /B RE 12
MG oHIED, HE VL - BREISNTIREFSINT
WBZERERH L. LihoT, BEHFEFITE - TEE
TEOWMHAROBEEMHE L, EERLZEIFTSHV
D3, WEDITIFIE L T W 2 AL H AR O Mgt E o 4 23,
EHRACKEIN - VTSR 2R S S L w2 5.

HEROHBFERBE Y V7 O - HAERRETOE
WM L T D 7e 01T, B S L om0 F
RIF%E, 2RI LTIEESERT 7 V=2 AR ED
MEEERLLESL, RELLTWSRENH L, ZL
T, HERO®H AAIIC B 2 BV LA RO 51
ELREMEENL, FEIMEOmWIHIBEETCICE S VT
ToTWRETHAHD.
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ARG 13 2016 4F 1 H 29 H (@)IC R ChifE S e H
KiTAEYERB 16 Efla0 Y v R Y v o (1) [
DIEFF « TEMFEOER L ERAE) | 125V TEEL
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D, AXREMIEREEIZ X 2R EMFEERMBIE& (No.
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REE BB 2ERAL. Lok 4 - #HEIE
BB LLET 2., 4B, KBLUyvyRYT LI
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HEfCZEIc S R EB E S nfz, IGCP434 ) — X —TC
B o T-HCFIF LB AT T T2,

3CHR

Ando, H., 2003. Stratigraphic correlation of Upper Cretaceous to
Paleocene forearc basin sediments in Northeast Japan: cyclic
sedimentation and basin evolution. Journal of Asian Earth Sciences,
21, 919-933.

FERFE, 2005, HULHAOHHER - 8 = RIBGEATIIHER Z ©
MWEEHMES T EBFN. AlEdiiGass, 70, 24-36.
TREFFES, 2006, BHBCPEFHUR O KPR 100 3 2 $hFE R - BE

B[R « RUUE OMBEFLHMIE O, HIEFHES, 112, 84-97.

Ando, H., Kashiwagi, K., Hirayama, R. and Toshimitsu, S., 2014.
Cretaceous forearc basin siliciclastic successions along the Pacific
coast, central Japan: Choshi, Nakaminato and Futaba groups. Field
Excursion Guide of the Second International Symposium of
International Geoscience Programme (IGCP) Project, 608, 1-42.

TEEFE - SRMAE - REBGE - AUEH, 1995, EIFEHERN
BERERE DI R~ TR R AR > 2 7 b —HERAE S HER Y — 7 v R
—. HIZEHERS, 104, 284-303.

WIHEF - moRFIE, 1998, BHRILM, B v ZOMESE -
B OEIT. HIEFHERE, 104, 861-876.

Bt Hl - EmISALET - T8 OSART - R R - IUHRERRD - TSI -
F I — « IUAHRE - MRREEA, 2015, RISHHRARERIC
B 5 RAFAML - U-Pb BESER AR © W s &g EE
RIE. HAME RS 122 £ 2T RRFHETE S, 66.

JTEE LR, 2000, BBRILMACHGERES_LES A HREAE O &
JEHT)E. REEHE, (44), 22-45.

WHEHAER (W), 1992. AAMWEY » 72 (B 2H0. 52p., &
FE, L

Finn, C., 1994. Aeromagnetic evidence for a buried Early Cretaceous
magmatic arc, northeast Japan. Journal of Geophysical Research,
99, 22165-22185.

Gradstein, F. M., Ogg, J. G., Schmitz, M. D. and Ogg, G. M., 2012.
The Geologic Time Scale 2012. 1144p., Elsevier, Amsterdam.

R - N - mE — - KJIEESE - FRHEAET - )15 -
JIBREER - MIFHE— - KRBk 7%, 2013, ALRAL A, MRRIUR
R OINATE OB Y va > @ U-PbERST. HAMEREER
FHA20134FREEE, SGL41-Pl4.

B %, 2006, 10, HEEAD - AR =SACONE R, KRB OE
MMZRRIEE). HAME AR, HAMHMERE4 s,
284-291, #iEENE, HE

Hashimoto, H., Ishida, K., Yamasaki, T., Tsujino, Y. and Kozai, T.,
2015. Revised radiolarian zonation of the Upper Cretaceous Izumi
inter-arc basin (SW Japan). Revue de Micropaléontologie, 58, 29-50.

B - MIIERS - KPR - B A - B0 & - Pk -
INRTFN - DNEARA, 2010 BIER B L 00 1 = CIUEDEREF



{tFH 1025 LI

Eyvav-74vvav-e b7y 7EIESSBEILBEOFER
DOFEE. MEHES 116, 283-286.

BEFREFS - MEDEEE, 2008, 2.6.3 FUEBELHIETES. HAHIE
EotE, HAMFHIERES BIEMIS, 123-126, #EEIE, *
.

AH 8, 2001. mEREEOBEA. BPoR®EME - ZHR
S PHERAECATAEM RS E, 55-57, ZHERIEWEE.
Ikegami, N., 2016. The first record of an ornithomimosaurian dinosaur
from the Upper Cretaceous of Japan. Historical Biology, 28,

264-269.
?@Lﬁﬁ A BT - MR M- SRR, 2007, _EERE R
MEROBIKEBO 7 1 vy ay « 7y Z4ER. MEEHE,
113, 127-130.

SRIEE - SR 7%, 2009. 5. HHEfC - HE=ACOKEIEE). H
FHE AR, HARMGHERGS6 FEMS, 247-339, §igE
J&, %E

TREELEEI « ZHIRAD « AR - KB ER, 2009, FEWHIHN
iﬁﬁ%ﬁiﬁm B 5 BHRIEHICES O R MAREASERED. AMEDmT
Wh4xEt, 74, 560-572.

FHEE, 1998, WUEHGES, W5+ REROEMERF & R
. KRB AEDIESES, &ils, (11), 189-209.

HHEEH - BARFER - F K, 1992, VUEFEO T H R
Vi EMER L EEFE—2 0 1. BEE)IH%o Hil % o ;i
R — h—. EERFEELCE (ARRY), 26, 1-57.

HHEEH - BARER - F K, 1996. VUE B O T H# R
JHEOENHER EEEF—2D2. P HERTHAEROE
WE—. EEBRFRERIFEI AARRI AT, 9, 23-47.

EEHFK?E FE K, 2003, WEFREER AR OHE Xy EJEFF.
R R AR B AR TS, 16, 11-41.

AHE - &N B, 2004, DUEHGEREGESEMNIA GRNE) I
MERE GIFR) OFEF & I HRER. RERMICATREE, Rl
5, (13), 135-148

HHEEW - & 5, 2016. 53 BREWOY 2 I - I HHE
FCRTIHERE 2o HEREAE & AHRRC T v & — iRiEH. 0 A E 2 &0,
HAH 5L pUEM S, 165-201, #HAEE, HE.

Ishihara, S. and Orihashi, Y., 2015. Cretaceous granitoids and their
zircon U-Pb ages across the south-central part of the Abukuma
Highland, Japan. Island Arc, 24, 159-168

A OBE - HIORRSE, 1988. #ERASEE, SEIAUEO THE
MAREEE. FOEFEIERERCEE, 4369, 40, 165-175.

EHESR - VIR - B LFE - PR, 2002, MR
ITBI 2 AMY R T A FHIMEATHRES, 67, 62-T1.

BEERNRSE - AHE B, 2018, fREEOHIE. K, HUUHIEEHE
HaEE, (63), 3-26.

Bk R EE, 1977, MIAEBEEMICBITI 24 ) A X ba—A L
Z ORE. HEFEHRSEHR, (20), 145-159.

DOMEACE - NEARAE - AEFFEER - )1 LAk - MIRUERE - BRI,
1%4%%%LMmEE%%W PG DR, HFRALIEYAE

e, 2, 164-177

E%@%i‘%, 1992, PUEVEERH H R OE A & HERE B, HuE %
FmdE, (38), 291-297.

DR R BRREER - ERH A - BUKGER] - FBEEA, 1986. db
A Lo FEEEREE Y va v DT s v vay e Ty
ZAERL HUEZEHERS, 92, 821-822.

e i - BIESTHE - SPRAKIE, 1996, FHEMEEIZ B 2 BB
HHECR - HTAEROER. HEZHE, 102, 1039-1051.

JIBRE ], 2001, (LA IRIRIEHEIC iob)‘é@%%ﬁi@ﬁﬂlﬁﬁﬂm
H. SPoRBENA - ZHRESPHESBCEREMRERS
59-62, =HIEZIEMAE.

ARAERE, 1979, HASE - 20EgicE2 T B4 (L] H
FEEGDEHA DR, 245-578, 45 ERE, .

A G - AR IERS « NERBAE « IRAEEAR, 1979, FRoA 1L E
REBEORA. Ex RS ESE, (12), 55-64.

AN - EIL &, 2006, 9. HEER - HE=AEALEE K
Bk ORRIUKILTEE), HAMEY 2R, HAMGHEE4

TR, 270-283, HIEEIE, .

AL R, 1991, ILHSIEECEENIC T S 2 HELR O &
RS, MWESEMERE, 97, T99-815

INIMRIT « HEFRS, 1996, FEIRFEE T EERTTE OERF
L HEREERET. MIPHEEE, 105, 67-76.

Komatsu, T. and Maeda, H., 2005. Stratigraphy and fossil bivalve
assemblages of the mid-Cretaceous Goshoura Group, southwest
Japan. Paleontological Research, 9, 119-142.

Komatsu, T., Ono, M., Naruse, H. and Kumagae, T., 2008. Upper
Cretaceous depositional environments and bivalve assemblages of
far-east Asia: the Himenoura Group, Kyushu, Japan. Cretaceous
Research, 29, 489-508.

NSRRI R, 1979, BRI MAG BRGS0 B HEAC DURE o W7 e SE B
s HUEAEAERE, 85, 157-176

INGRRERES < IMRERSC - SEAER - mIRALES - S B - 10 3L,
2011. K EBHEITHMT 2 AR EREROEF & 3%
M AR, MU SAHERS, 117, 398-416

wr R - HHEEA, 2003, PUE SRR T E R E O
“FFR=“FF AT OREBIFHE. RFIEERFEURLE
(B ARI#4R), 18, 19-28

EHrG OB RHEE - REEERAE, 2004, PUE I B R R R
T8 OB AR & A EBEE. RIRBIL AR RES, ile,
(13), 149-165.

Kozai, T., Ishida, K., Hirsch, E., Park, S.O. and Chang, K.H., 2005,
Early Cretaceous non-marine mollusc faunas of Japan and Korea.
Cretaceous Research, 26, 97-112.

& - HRIEZ - BN 3, 1991, SH1IRER - BRI
DR BHER. mAIRSF AN ge s, 40, 223-237.

INE AR - MREET], 2001, IEERIEIEIIA, #5061 S0 L

MG S > FHUSHE OHERH. HuBkRl2, 55, 321-328.

EORETEAD - MEEE - ] s, 1995, JuN sy e R
ERRTE R OHEREAR & HEREERET. HMERASARIZE, (41), 65-83.

Kusuhashi, N., Tsutsumi, Y., Saegusa, H., Horie, K., Ikeda, T.,
Yokoyama, K. and Shiraishi, K., 2013. A new Early Cretaceous
eutherian mammal from the Sasayama Group, Hyogo, Japan.
Proceedings of the Royal Society B: Biological Sciences, 280 (1759),
20130142.

BiE ¥, 2009. 3.3.3, IMTOEMHEER, HAMEYSRE, H
ARHIFHERES ATEEHS, 164-169, WIAESE, HEl

KRAVEEFFER « Fe BT - BREESUHE, 1981, 6. EERMEE. HAOHHE
ZROEEF R CERER ICE T o EAER [HifR], 13-17.

Matsukawa, M., 1983. Stratigraphy and sedimentary environments
of the Sanchu Cretaceous, Japan. Memoirs of Ehime University,
Natural Science, Series D, 9, 1-50.

FAJIIERS « VLR ®R, 1987, fEEIRESH) 2O T EHER OB
Fr & HERRBREE R 1T R O R AL 2 D B LR 2 HLIE L C—. H
HEAHERE, 93, 491-511.

IANIERS « @IEARTF - INFRHTA - BE 5 - FHESE, 2007.
%Eﬁlizﬁfﬁéu LS T =3 H OWFEA — ISR R FREBITT ) 1 HT & 52

TS 2 FRUBRHICER ST, MRS, 105, 147-164.

FANIERS « fBHEARF - INIHERD - BHF 5 - NRHTA - KF
B - bk B, 2014, FRUBHOSEHGE (Bl - BRIE
5i) O OFWRES LfuBfERE G OR%E. HESHES,
113, 417-437.

Matsukawa, M., Ito, M., Nishida, N., Koarai, K., Lockley, M. G. and
Nichols, D. J., 2006. The Cretaceous Tetori biota in Japan and its
evolutionary significance for terrestrial ecosystems in Asia.
Cretaceous Research, 27, 199-225.

Matsukawa, M. and Obata, 1., 2012. Santonian fossils from the Upper
Cretaceous Atokura Formation in Kwanto Mountains, Japan, and
their significances. Bulletin of Tokyo Gakugei University, Division
ofNatuml Sciences, 64, 143-152.

FRJIERS « SEHfE—ED - NRHAT A, 2015, BEROBIERF&
B OB AR & 2 S C FRUERE L O, B
FEREACE HARAR, 67, 45-53.



H AR o H AR - R 01T

A IERS « B EHERES, 2009. [ EFR OB L HERERE 2B
3 % Matsukawa (1983) DR OWFEDFH. PSR FACE
HARER, 61, 119-144.

TAAZRS - NEEBAE - |HRIEZ - KEEA - | % - WJIIERS -
e 15, 1982. ARFBHHRICK T ¥ - FEVERE OXF. (b
F, (31), 1-26.

Misaki, A. and Maeda, H., 2009. Lithostratigraphy and biostratigraphy
of the Campanian-Maastrichtian Toyajo Formation in Wakayama,
southwestern Japan. Cretaceous Research, 30, 1398-1414.

ZEHYE - HYER - mE 8 - REMR - BHEM®, 2015, #
AUV H 2SN E EHR SN B I O B LS.
EEMERE, 121, 447-462.

Miyazaki, K., Ozaki, M., Saito, M. and Toshimitsu, S., 2016. 2e The
Kyushu-Ryukyu Arc. In Moreno, T., Wallis, S. R., Kojima, T. and
Gibbons, W., eds., Geology of Japan, 139-174, the Geological
Society of London.

Moreno, T., Wallis, S., Kojima, T. and Gibbons, W., eds., 2016. The
Geology of Japan. 522p., The Geological Society, London.

ANHBEL, 2016. 5 FRRAE 5.1 BRHONMarTvy sz -
FEflifE. HAMIE SR, HAMGHIESE7 MEMS, 101-151,
BAEE, WE.

L Al 2010, 4.3 Y vR~BHEUREEMIE - FEHERHETEY,
431 BFERE. HAMEERE, HAMGHERZES Jull -
fEHE, 222-227, #iAENE, HE.

PRSI - BRIRTHE - NSRRI SR - SRR - PSR, 2015, 3
LA, EEEEREEE - A ORE MY v a VRS
2 TR & ORISR R & o VI [ o B, A
#E, 124, 633-656

FRIHREEE - BRIBATHE < 3 23§, 2016. PUEPEHEED 3TEOEHEK A
TR EREMEY v a Y U-PbER R R Y by — HHACH A ORI -
HIE O, HAPHMEES, 125, 717-745.

Nakajima, T., Tahahashi, M., Imaoka, T. and Shimura, T. 2016,
Granitic rocks. In Moreno, T., Wallis, S., Kojima, T. and Gibbons,
W., eds., The Geology of Japan, 251-272, the Geological Society,
London,

HEBT - R ER - EEEEG, 1994, FEEAL_LILHAITE -
EHIHOY 2 7 R~HEREF. BERILEYHELE, (8),
29-63.

HAMB 2R, 2006-2016. HAHI GBS, £:8%, #aENE
B

HAAROHEFITZRAS, 1986-1992. HADOHE., 49%, il
i, B

AR o HE BERGREZ B4R, 2005, HAROME  #E4HK (CD-
ROM ). FE37HIER, A, 384p.

Niitsuma, N., 2004. Japan Trench and tectonics of the Japanese Island
Arcs. Island Arc, 13, 306-317.

Noda, A. and Toshimitsu, S., 2009. Backward stacking of submarine
channel-fan successions controlled by strike-slip faulting: the Izumi
Group (Cretaceous), southwest Japan. Lithosphere, 1, 41-59.

BHMEZ, 1969. SN KEFIIERE OEEFEFIE. JUNKE
BTSSR Y (%), 10, 1-10.

Pz, 1994, FNHEEFERZ S FICKI)IER L VEL T 2
HIERA /27 LA, ROWEFEFERE, (1), 1-49.

/NEABAE, 1988. HALHA®HMR. HIERRLYE, 42, 385-395.

Obata, I., Maiya, S., Inoue, Y. and Matsukawa, M., 1982. Integrated
mega- and micro-fossil biostratigraphy of the lower Cretaceous
Choshi Group, Japan. Bulletin of National Science Musuem, 8,
145-179.

Obata, 1. and Matsukawa, M., 2009. Supplementary description of
the ammonoids from the Barremian to the Albian of the Choshi
Peninsula, Japan. Cretaceous Research, 30, 253-269.

ANERRAE - B SEEAE - MINIERS - DEACE - AAUEEE, 1979, &
B H R ORNRG. ENIRAEYAEER, (12), 73-82.

Okawa, H., Orihashi, Y., Yamamoto, K., Hirata, T., Sano, S., Ishizaki,
Y. Kouchi, Y., Yanai, S. and Otoh, S., 2013. Detrital zircon

20174E9 A

geochronology of the Silurian-Lower Cretaceous continuous
succession of the South Kitakami Belt, Northeast Japan. Memoir
of the Fukui Prefectural Dinosaur Museum, (12), 35-78.

NEEESS - RO, 1961, FEERAC L, A TR RANEMT oM
B, MM, 67, 641-654

KEIER - il B WifE 2 - /NE ¥, 2002, =R~ HEH
BIAIHERS 2 0 MU BERGIE « WIS HE S & AR AR T v v v v, A
AT &ES, 67, 38-51.

K 7% - THORE © AR - PRIBES - SLILRAE - M E—,
2010. WEFEFO YV a Y OERDMIES  ZRINHFHK
PO, HIEHEEE, 119, 333-346.

Saegusa, H. and Ikeda, T., 2014. A new titanosauriform sauropod
(Dinosauria: Saurischia) from the Lower Cretaceous of Hyogo,
Japan. Zootaxa, 3848, 1-66.

FEE R - ER—E - AR — - BAZEKR, 2005, HEFHHE O M
B, s BTy (57059 0 LHVEIE). ERTFHE IR AR
Ly &—, 218p.

WS, 2001, WEERBOBKE. BRORENA -ZERE
P ERTE LA AR EE S, 3347, ZEREEWAE.

W SRS - FHOLME - MERE— - HIER - mARGHE, 1988, k¢
REERA T VY= LCORERE, Tyl - RESHELR. HE
FHEES, 94, 19-34.

WHIEZE, 1988. 4 ) 2 bR b o — A OKE & &THET OF
MRS, HUESEHERE, 94, 945-961.

Sano, S., 2015. New view of the stratigraphy of the Tetori Group in
Central Japan. Memoir of the Fukui Prefectural Dinosaur Museum,
(14), 25-61.

Sano, S. and Yabe, A., 2016. Fauna and flora of Early Cretaceous
Tetori Group in Central Japan: the clues to revealing the evolution
of Cretaceous terrestrial ecosystem in East Asia. Palacoworld, 26,
253-267.

ERERsSE, 1986, FEREFME [SIVEI] X DEEH L 7c HHEFCAIK
By LR E 2 oRR. mihEdiiG s, 51, 9-12.

SEHHIEME - U A - B FE—, 2017 HAOREMRRE I %
TEO»? 1R RKE7 V7 OB EELRE 7 + —F Ol
i fba, (101), 23-41.

fRoME - B E - W1, 1992, FESEHERMMERDS
DEFFOMWE LRJE. HEERE, (38), 155-169.

ZSRFIE - AHUEME, 1985, B HUEH OERENR. HEREH
ZEEICE (BRRE), 18, 83-101.

AT, 2006, HAMBHRAR O AL H AN & VHRg H A OB
MR EHEES, 112, 14-32.

FERRAERT, 2009. POREH AN I RET I AR, B A
KFVFMRRBHEE S, S-22, 12.

EIRHEAT « KERES, 2016, - ¥ER OHRSICED < AHEfCHE:
MORCE. {uf, (100), 45-59.

Eif 5 - H 33, 2003 ROREARGERS O AR,
REAMIR RS, (183), 2-11.

Takano, O. and Tsuji, T., 2017. Fluvial to bay sequence stratigraphy
and seismic facies of the Cretaceous to Paleogene successions in
the MITI Sanriku-oki well and the vicinities, the Sanriku-oki forearc
basin, northeast Japan. Island Arc, 26, DOI: 10.1111/iar.12184.

HE - MR B RO - PEATHE RS, 1993, U 7h iR
SR O BICE R & ARSI ALE O 1 —. HE M,
99, 255-279.

Takei, K., 1985. Development of the Cretaceous sedimentary basin
of the Sanchu Graben, Kanto Mountains, Japan. Journal of
Geoscience, Osaka City University, 28, 1-44.

b — B8, 2013, AHBRANER/NLEE 2 S EH L & T
HORBHECR LA R, R RIEEEiiE, (27), 1-24.

s 8B « EPUE—, 2013, PEEY 2 7 R~ FHESE RS
WNEROEF LUh. WHEPEHEE, 119, 68-81.

PP Bk RINELEA « JIEAERES - BH  5F - BHE B - i -
IR, 2015, Y va v U-PbAERD 6 A 7 F LRI
RERE OBESE. MEPHES, 121, 1-17.



{tFH 1025 LEEHS -

FICCEL, 1975, BIEBAt LALEEE S o B HCE O HERE. IR
FTAR, 26, 267-305.

MitS 2%« REBIETE - B Bo- NE T - R - i 52 .
SRR - SHE - fEEFH— (fR), 2005. PRRHEEMIER [=
Beoh |, BIEHIEXFR-1, HEHAERE LY X —.

H 29, 2005. BRARSGE TESHELR . HAOMERMRHER R
2R, HAROHEMEMIR, 324-325, HLI7LHAR, FR.

H 43, 2010 4 - d AR 434 BRIFOY v VR~H
HRIEEHREY g HER. HAMEZSWE, HAMIGHERS
8 JuMl - TR, 251-255, WHATELE, B

M 35— <A - BELT - IME s 2 - FRESE, 1998, U
R SRER © TS A BRI E AR 2 8 . RRA M2 236,
(119), 2-10.

M 35 =D B - @i 5 EARMEE - IMRMRI, 2000, #
] A PR B B BLR O PE O 8 S ALAAH. REAREEECE 24
B, BARRIE, (49), 73-86.

M ¥ - &0 K- ARIEZ, 1984, EE1IRVERA H HGEE
B TEHBECR OJEFF. SRS, 32, 215-228.
M 35 - B EE - —O A - B 25, 1999. EIREEI
WP DR, REARFEELEFCE, (48), 119-132.
M 93 % - WHBEH - =50 - BHERY - REAE -
AR, 2012, ROWEBFE CMRER) HEROE LS v

7. RARFHEFLGCE, BAREE, (61), 29-38.

Tanaka, J., 1989. Sedimentary facies of the Izumi Group of the
Cretaceous Izumi turbidite system, Southwest Japan: an example
of turbidite sedimentation in an elongated strike-slip tectonic basin.
Journal of Geological Society of Japan, 95, 119-128.

SR, 1970, JFORIRIBEIZHERE O RERHL X — € &£ 4 ME.
HEFAART A, 21, 579-593.

HMRIEZ, 1985, PHMERLAM @ HHR—THHE R O3 IUliE
iZowT—. fbf, (88), 23-35.

HREZ, 1994, “WAREICBIAEROT 7 b=X4. &
FNRZEZEAMTITSC S, 43, 43-54.

Tashiro, M. and Kozai, T., 1982. Bivalve fossils from the Upper
Cretaceous of the Monobe area, Shikoku. Palaeontological Society
of Japan, Special Papers, (25), 69-92.

HMRIEZ - EMEA, 1987, BEARRE/AMR LB FEHEER. &
RIS, 36, T1-91.

HARIEZ - & K, 1989. “HMH7 + —F oLzl ItHA L
P HAOHHROMEIZOWT. HERRIY, 43, 129-139.
ARIEZ « IEE T, 1984, FEE T & O T E R O E

LIEF. BEIRFENOIEHE, 34, 11-20.

Tashiro, M. and Matsuda, T., 1982. The bivalve fossils from the
Cretaceous Fukigoshi Formation of the Monobe area, Shikoku.
Transactions and Proceedings of the Palaeontological Society of
Japan, New Series, (127), 393-419.

FHMRIEZ - BFHHEZ, 1973, JIND Wb 2 HETHE B O HE R,
HIBL RS, 79, 465-480.

HRIEZ - MRESH - AUREDE, 1986, FRA LM & & 58
A7 4 —FOFR. HEEMRE, 92, 757-759.

FMHF, 1970. JUMKEF)IZHTT 0 AHiACHE. HEFAERTH
&, (237), 87p.

FYEEH—, 2007, FEFHIBOHIE. 55133 HEACIEESEREY, H
W E s (50520 1EXIE). ERHHIE R G2 >~
& —, 72-85.

FSGEE— - ANACEEAD - BFHIHEZ - PHHREE - SKRAVEEERR, 1995, &
FEEE R O RBULE - LA T 3 X O HIESUE T Ot é
T T MU AEMERE, 101, 19-29.

TAEE - HAA - BILER - R - NUNEEA - BiLE
¥, 2015, b RLMIOBIHIEEL T X5 4 NEKBIER) & T2
b=2 2. EAGWRE, 44, 69-90.

MERRBER - P BR - BOHEE - SIRALE, 2018, TR
T HIEREH B L L CAREH ORiE~IEE R HER Y & 2
Bk TR, B MRS, 119, fliE, 82-96.

MEHEEBER - ZEHAT], 2007. AFERACKES, EIHHERARER
OIEHMUETEF AL A, 72, 215-223.

WAFE L « RIPIEIE - FHEEIEAT - WNEZET - & & - 7
— EHIEE - B EE, 1990. BEEILMEHALEE O AE 2 5
I AR OFE. HUEAEHERE, 96, 683-685.

WA B - KBE 7%, 2000, RS OB B ELLAB TN
ZhiBROHEE & 7 OPIE HARQMEECHNIC B1F 270k, gk
WFoe T, (49), 93-104.

J\B  WEfE, 2009. 3. H e dAF. 34 HEERL~EEEAAARSE
., HAHES2AE, HARMAHIESRS STHiA, 173-192, &
BaENE, #OE.

Yokoyama, K., Shigeoka, M., Otomo, Y., Tokuno, K. and Tsutsumi,
Y., 2016. Uraninite and thorite ages of around 400 granitoids in the
Japanese Islands. Memoirs of the National Museum of Nature and
Science, (51), 1-24.

H)IHE - WEHS - & R - ZBREAE, 2011 FIREAO
5 MBI A0 3 5 1B B RN LB BEAASAE 0 KB X 1. Hh
MRS, 117, 523-537.

FINEZ, 1993 ERERE LSO THABERBELEHOEF L 18
i, HEAEAERS, 99, 29-38.

HEM—, 2009. 2 FeFER 273 AR b WYER. O
AHEFAR, HAMGHEZEe FEH, 102-105, #iAH
J&, HOR.

BR— « MRRIC, 2006, FFRIGEICEH T 2 BHCRKER
OB L RAREILA. MRS, 115, 626-637.

(20164F 4 A 30 HAaZ{+, 201747 A 1 HA2H)




