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0, 20004EPABEIER M F 22N R, HEIZEEA, 4R, ¥4,
IxvY—, AV FAITEORE T VT EETRER, KA
ROMERE e SN TE B EARCEF L B3 2 KA
ORMBENFRITRFT L LR FELL B, ZOGUTIEH
BWRFZOFEBERLENPSBFEVE VLR, 2MOEHFI
B3 2 2R % LR CHET A E T, IhE THRAISHE
HLTEERAAAFIIHTLINELZ T LI ENTEE
L7z (& - /MU, 2002a, b).

NN A WE SR IEAIZENT (KiemPT K M) & FEHi L
RRORFEFRET, 7Y =1 v TR EXNNF LSO
HHeD 3 vy AR R ISIC B W T, ZHRoBRRS T =
294 FERFHEARL, FIICRVARKOERIERZHEDL L L
SR N ATH & 72 % 8 A BCE R O - ) - TH 22 8 %
S22 L F L7 (Osanai et al, 2004). ZORHIEZ, 74 Y
TV FEEGBEEI 70V v 4 FPORRLBERS =25
4 FANOREE T X 20 (Nakano et al, 2004) &\ [
MR 2 W E R IC D D %Aty F L7,

VY LIS A Y — b L2 N A DOEEE - RA
ZElE, NMFLORL R E b L CaERBAL, £iT
K e 2R - KIEAER DN 2479 & & b ISR
%#4T7- T (Osanai et al, 2005 ; Owada et al, 2006 ;: Nakano et
al, 2006, 20077 &), BFEMILE £ ¥ F BBk
IRV BFEER~ ) T AR DOZER  KEIGEN & L ToX
b 2 #t B 3& 145 (Trans Vietnam Orogenic Belt : TVOB)
B L F L7z (Osanai et al, 2008). ZDOHLEHT V7%
HWOMEZREELT 5 LI, T2 TNRNA IV HE LI
b7 VT IS AR SO ERE - IR T 5 A - iFgt
ERLTCEE LA RETIE, £ ORI L > T
DFRERD AEESNBD T WD I ¥ ¥y~ — - Ty 7
Mo, BRI =254 (W6) 2%AT24%L
(Khaing et al, 2021), H7 ¥ 7 HIBIZOWT DAL H %M
REMZZELEDIC, T¥ MY FBREREOMNKER D%
EREHEICLLT VT REOEKT 7 b= AZ2EE LT
9.

4. BB LT T FREOERE

JAREAZEMLt—va v ¥ — 3o HE#EE 2 & — b
SR EHP S, e G ICFE-EPMA, LA-ICP-MS, LA-MC-
ICP-MS7% EDKIIGH ¥ AT ARV THEAINT L.
B % & T R A O B BRI & L CHFZE S 2 5 FIRE O
BHT, TNSEBEDSMO THWIBEO N T — 7 H S
N5 X H127% ) (Adachi et al, 2012 ; BT A, 20127 &),
BWTH o RHERWESHRCRBATE2 91220 FEL
7z.

Z @ B, Precambrian Researchi& T T > F 7 F 5
(Satish-Kumar et al, 2013) ##flErZ Li2%2 Y, ERidobmeE
BEEEZERMELCHICERL2E =0 v 57— RO R EE
A S D TRIUK Y 70 4R AR 2 & 28 B EH O RS B IRAT 2 47 -
T, WAL C580 Ma~520 Mallit Z - 7= KRefij 22 B4 %
o202 L% L7 (Osanai et al, 2013). = #Lichn 2 C,
JARE-39DFE B AL Too S8 72 b — B X (Osanai et
al, 2001a) Hulgi 2 &, HEIRZE S B O CIAMI 54§
HHE - T EE (7)) 1229w TH /N EIS A2
EEA S, EEREBEAH2500 MaTdh 5 & % T
BLFE LA T/, HIENAAOKEDS, FETHEOBER
ERCEHOBEEIZIE, AR O 57 2 KRGS (4050 Ma,
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3850 Ma, 3650 Ma, 3300 Ma) IZ& > THEEIh, ZhZh
DR HHEALEEEZ LOTINa 2502 EBHLNICRD
FLiz ZOX) e FERLELBRERT YV Vi,
F30EAT OMARET VORRIZTFET kL Twiz A v
B =T — VR < ¥ A A B VORI SHICD &
INLIEDHERIN, THETRTOY VI 132500 Ma
DB ESIRZE A IR IS 2 o 72 KB RARLIC X > TR IV
a ORI L, ISR SN A LY N R
B~ 7<) I ¢ O 2 o R£5b7% Vv 3 VIR AR
SNnF L.

FUE, AVFvH - NA5Y FaEBLOT v HkoE
EEBAFIZOWTHH I EERNEr B LE L. £

AR AE M AR L S #9530 MaZ /R LET25 4 ¥~
7 FEREMETRECH R Z LW HRNITRY, TV F

7 FHERENTENA 7Y FERPHBAA—L Y 7V —"7,
T ZERDE - Y TV —= T TE LT EHIRE
F L7 (Osanai et al, 20164, b ; Kitano et al, 2018). N5

K7 WERRICEH T 5 HA BB (JARE) o FH45HMH.
FETEREZ, BESOTLVF—¥Y -5 FICMBET S

2023FREF0

CEEND IV UAURTHIRAMARELIE R E CRZ ) £5.
NASYFERBIOTAA—L T V—FD YN a 32500
Ma7: 5530 MalZ[a 2 WHAEASEA Ofli & 7 5 Kk L 7z b 2 R
FTORHL, TyogthkBI O+ 7 V7 V—7Ti&, 1000
Ma~700 Ma® 55k L 724EA0 TR THIED ¢ HAfE & F50 KK
ARREEZRL, METEL RELINVa b EHRAND 2
EDTEFT. ZONM T FERICALNS Vv a v b
i, %E?FWT%Wéht%mhh@ﬁ%ﬁ%&ﬁm&%
T EmMERE ~ 7 bR S N7 RRE DV a sk
BB L b ehfEsh, BREYVrLBEAET Y FY
FAOKBEM AL T, Rl - 7 ¥ 7 SRS LR S EHORE
WEERSTZINT VN, LOTARAYSUH - N[5 Fefk
DE AR H ORI E L L BRI F L
72, SO XD BBAEE LD S F €T ERICT TO R
WE LAY 5 ¥yl TR SN D a vk,
TR FRERBEERAGTOR T K7 F KEOBKLIB TR -
BB THY, WY FTFKEDPSOMEFRHEETEL R
Dol ENHLHTT.

5.84&, d>K9F, 77, ZLTHXK

S5t 248 % TId, BE4EI00H RREE 2 THERH b
WARERMICEE E L £ MBS EICEKT2FTh
T L7225 HEIEZ—ARTY. HEXRIIERFEREARITMHZ,
HE 727 Y PTHBEOH T EZME 22500y Y 7 ONT
L Tz epnBwilisnE 3. MENEHELCT Y b
ﬁ%mﬂ,&ﬁME,ﬁﬂ%%xntwmﬁﬁmkﬂﬁy7%

THEV, e Fyy 72HVELTROLEEZHELET.
PRELE A =T IEEVOT, IXRTEXKTHI Lardh ¢
A BRI 7230EHE, B H RO 720 O T AN 2 THKT
LIMENZVHINERE L TV E FF. 4~5H 217 THE IR
ORI ENHEL L, BoTERE THEL DS AR
LD ET0S BEOTINBRETIIERAZ AN TE 2O T
B OB & SR A Z WL T, MERCIREZELZ LTk
D EF. LRI EIAE L2 C, R RRR LW EEED
72002, HoTELZRATIV— MIABERY AL, Ba it
ELTBBEOEMINZINTHE2L TINTA22E2bH0 F L
72, HESIIRCHFZE % 4o 72 UMD CRE R H 2 Th o7z &
LTI, HEM, BHFELVWHA EERETWAZED
FETT.

COXIIZ LTI > - ROB%AENE, —H L TRELR
FEENBIZLOOHARZNREM, T K75, 7TIVT7TOK
P - MEALBROMFENEFILLTE T Lz, WE M
28 L SR 2 REHRIUC IO SR A 7 A WS R BETH L &
WCIRZELY BB ERA. Lo L, KFETOWRERZEER,
B % S92 SR IS ERFL A O BEIR % R L 72 A% Sl 4
LW AHA LY, ThFETD X BRI TORI D
D RWFZEEBIEED /A A LS D I/MMREAE & LR TR
PRI RF 72 KB RA S CMUIE2, 2021) @ X912,
L1, THETERLTE RSO EREZIEH, L%
Mo, FHOHARDBEER AN Z BRI ER L we 8
ofwiT iw:ﬁtt%%iﬁtmi,%<w%$ﬁ,%
FHORW, BAERMIIE I OANABIERICR Y F L W
fm<£%$thwi¢

MARFEFE OB SCHk o 15 HiE, https://confit.atlasjp/guide/
event/geosocjpl30/static/ceremony % T { 72X\,
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BAERS
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HELEEE (RRASFMEREAR/BEAXFHEE LY 2-)

1. 13U ®HIC

F#ETL— PNTIAET VDWW BRI, 19954F STk
FL R MR R 20164 REAHE D L S IC A Ex T4 X ¢ F
T, 29 L-HNEREL PS5 BT, HFEEEoGRE O
HizsdZ L3O TEET, £ OMELEOENLYZD
BRNAREINTE T L, SEFUICERET 2Bk
FINCE > TRBBEMEOHMAEECTH Y, FAMERED
AN AN BT B ECTHIERE D SERENEY 20 Y X
FAELCHAT S Z LB EFICB T A EELEE 2
STWET. & A HAWMoFEM-W & <id, Wb T
MM RS R VRS 720, WML OWIE O LD A9 5O
Wi Z e T 5 & L IEWEETY (K1),

OARFI BB B Mk b A1, 19504540 & i ik &
LELTHEDONTET LD, TS Fh < WrkE &
WO RS L LTHER B 720121, SRR D BLE A & K
WREBEEPADRTEL LY T3, KEBEBEREICE > TK
PEd OMERE 2 ] 5202 LT & v ) AR 2 T T
HY, KYhEHEEEZEME L2707 740 Y7, BER
TV bO—BELTTAY ARERLI -1 v I8, F—2
N7, WEKREER ETEBI N, KEMZRORY L E O
RRBFRAE L LI SN TET LA 29 LAKEEICE
BRI SR L, HARTIIAES A S o H 5 L IRA b
WL L2 EBRTE LTERSNTE T L7225, HHEOREH
EREHEHT L VI ETIE, L ORERFEEIEZES LT
F L7z RAE19904EM 2 & BRI e 2 1L L LT 5
EEOMIEH R () ROHIREHAIZEIToHMi® L & b1,
BB B R A A SRl & L 7o i -2 RN v 2 7 A o ffgE
REIROMBREE TR 7 740 ¥ ZICHREBICI) LA TE
FL 2T, ERIE-EERRES R 7 A2 0w THARY]
BCE LR IO WTRAT L L DI, 5%
D LTV — MNHEO R HNC T 22RO W TR E
7.

2EARTO74VECETL—MEEDAX=D2T

LT L — b OMGRA RIS IIIREEE, AV B oA T
T L — bDhIARIZE DT L — MO X - THAE
ENB0, 7= FERORRLERT O EZIRWE O

B SEWRE-R RN S A 7 A OBEER. RGN R TR X
D, HAGEBE ORI & 3 IR O BN 2 R SRS 5 O
LAHVEE,
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BETY. 1T HADOR

ANODL/35G D EET 5 H

HEOHE) R F %2 WS

CLTWL BT, BHTIC

ARG 74V E VT L

— MO E I ISR

HhIERoOoLNET.

19234E D B H M TE D 25 &

Hholt74VEVHET L —

b ERIZOWTIE, H%K#

BOBRBGA R LI THE SN T LzA, Mg
WK EBHEBEEW A A=Yy 73 fTbRTwEEATLZ. 2002
SERED O SO RHFAE O KRBT KRB R WALIF N 70 P = 7 bas
FEHE S, BB 35 TSI CH R R A 2 T
EHMNERD F L7 FEEREEL BTV M THD
AR T HRERG S - WS T e Y 2 7 b (2007~20114F )
THRRFE SN, MR BERMEBH T — 5 0oL ¥ — T D
ToT, ZWILWT74 YV ilESL— 1+ (PHS) LEOEIK
FHOLPICT LI ENTET L (M2). 72, 2010~20124F
FEF CHEM S e TEFF - R o F s AFsE ] ©
i, MBS S 72BN L, HECEES S SRR ToEkic
OV R 2 5 L, Do =il ke S 3
BIREICELWHROER L ERET LI L TEF L (K2)
FREORE T OENAH L iz, BHOAN) =<
F—TNERMLTITI)HEIELL, ZO-OMESE, —
TNVEROIT A VEREZFUL, 7 —7WVIdd H5l& R,
BHROBHCTE - HT 5 &0 ) REREENLEL Y
FL 29 LI L o TS F— 7 DS SN0 TY.
W7 L — MDA RDERIES, Y E—=F Y A3V T A
ARE L, FEWITH B2 ORISR B IE E ol S h E
L7z (X2, Sato et al, 2005). 35 N7z AW IZ 7 L — MBE
RAOPHRBEOBESALOMEEINTVBZEI LD, 2%
DEWIEICSA L TWAZ EXHLNIRY, 29 LR
WEHREB T 2 EOWZEIEH ST E 9. 19234 0 B 5
BOBIZ, 7L — MEERBREIEACR BRI L T 5Ic b B

M2 HGBERGEHEAED S RDOOLNLT 4V E VTV — bt EHOH
& (A) (R, 2023) el PR-=ili k- iatiEc 2 5 I at
LR NI (B) (Sato et al., 2005; #£1%1Z2, 2010).
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BA3 YR Rl Ml % BRI 9 5 I ik Ml PR A I T & BT 2 PR AR
(Sato et al., 2002a, 51 - g, 2010).

DO, R ThWEE LTHEH LI L NS 721E

EPEET 2GR CH 2 =L BRI 7 L — MEEFLR R A~
P LTV B EEEEVwEEZ SR E . BE#zdewsc
AT NEMARL, BERBEDT AN 7 1 S8 5 i
WA 5 2 & LR TY. PHSIZMEL b 5 7 TIdLH i
DIEFFTIRARAATE Y, PHSOALILTEHELZ & 215 IR o5
BHEIHE LTV ET. 2 OMESERIC X - T, IGHE L
LCHaS N ERFEAAH B E 7+ ) € vilE7 L — b Rl
DO S5 L7-WETHh 5 Z L5222 0, EIEEMN
OLTEELRMAEZH7-60F Lz (EEIEH,, 2010). 45
BBz 7L — MERTOERMEBEOBICEET 52 L1241,
BT 52 83d ) $HA.

e ZE AL )7 TIZPHS B, R AEMEA, R AR
o) v VROBREZRLTWET (M2). ZIRETHOE
ER P 2 FUAAHUE BN X o TSN L ¥ — NEERT O
FRICE TSR o725 D TY. 192340 HFZ I
HIHPEMT A LIZL o THAL, BEFEROMZIZPHS L
DOFRIZE > THERERTVET. ZOPHSEHROY v VRO
H5381%, PHSO AL DT AR AR RN IE K S 72 DT,
RO ZMEFHT Z O HOPHSOWILIE I X - T S /i
BeEASR Ve Z 2 5NE 3. ZOPHSOES) I DOZLIZ70
225100 4ERNICA Uz & 2 ¥ 9 (Hashima et al,2016).

3. LT L — FROERERERIR

EFEWEOWEIIIHE R EFWOBS,AS I EETHY, B
JEERE I T BTk 2 M B0, M ISR E R 2 58
EEELBENEOA A=Y v T2 RALLERHY T L7
B PRS2 TREEE X, 18964 ERME (M7.2)
12& b o THEERMIBEW R 2SN E L7z, 19974E12 2 O %
*ﬁ’gﬂ)ﬁi_ﬂlﬂ)ﬂkﬁﬁ% CEDXET, BRI X B Mk s A
ZFERLE L. TREEORMMERS, #EICHEDIZE A
A $ 5 ROHEH RS Y A7 2% VT, flat and ramphik
% 3 DOemergent thrustTH s Z EPHBHL T FE L2A (F
-, 1998), & V)‘i%%ﬂ@li)f@ﬁﬂﬂ:’)wfii7ﬁlﬁ&i 3
FENTwE L7z, #RIIEHRINAERERA 9T 51U
HWTOFRELRY T LA, HTEREY»S ORI RZ LN
T, HBITRT &9 2RO TEWEIHR T 2 Wi E%RET2 5
DO H 2155 2 LA TE F L7z (Sato et al, 2002). Z DOF
A, SRR EA 2 H VR SRR IR & &
Wz E»ELLOERY) T LI
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K4 JLE7 + vy 7 F oMK (BOl-hEiE) (A) &M
B OWEN €27 F 7 4 BIICX 2PEMES A (B). (A) 13,
B 5% I T & 3 RS A S B A MICTERR (EHE, 2013). (B) &
Matsubara and Obara (2011) IZX 5.

201 14E D HLAL ML 5 AR B AR AT 121, & < IC20034F 5 kIt
EFED L D AR EREIEET L L2 T L
20034E T IRIRAL R HE (M6.4) (X, MEOBMD S HEITIZW]
B2 R XN T AT L 22% SO A o s
TRV O A7 B S M A0 E S e Al b & b PR o BF
R EERLZEFPSLNCHY F L7 (Kato et al, 2004).
COWREE, HAWEEINITEE) LUK T o IERETH Y,
B IR A5 i 85 = OHERE i & BR A T8 © 9. 20034FE
HE CIXTE IR oMK E & UCiny L, W o }izEl) % H
2§52 21220 F LA (Kato et al, 2006). [FkEDHE O
TR BN IS DWW TIE, A& TH O K NT-FIRF I E 2 8580 % f ik i1
WL > THERENZE L7z (Sato et al, 2002b). 20074 DFEE
REHEE L, BV AE ) TR 60 AR AT 2 BRI R o A5
FTHEPE) WWEEE) IS X o TRAEL T Lz MBS R MY
BHERED S, HARWIEE o 1B 25 iEE) L 72 TdHh
I ENYISNITRY L (EREIER, 2007). i W8 o
Zeld, ZHMIEFR BN EEONRE LI N 2 LHS
WIS, RIHNTE LR & O A ST 57201
iz, %iﬁi&%’f?ﬂ@&?j’ﬂ—?‘ﬁ“%%t O FET. FFBAEL

PR Z W AWIIHRE 5 2 L2 L), WGBSR T 2
oM R K@%L%ﬁbfﬂ%’f%h@ﬁ/ ZOWTOMBZR/ 2

CEHTEEY. RALHAOWIE T, H AR oW
INEWIE & LCHEEI L TWwBb 2 e %, METHZ IR0 T
L7

4. BlRE) 7 b OEE

HAbH T O B A HEENC 12T 5 = R O F - R A0 A LT
WET. B BB AN T, R e Bk g o
l?&ﬁﬁﬁ&wiﬂﬁé%iLTWiT & AZRRMBLIL R
25 NIEIRALVE O H AR TIEEWHiE = R0 L, &R
%ﬁ@t@@%—uyfﬁﬁu;of,%E@@T%#%%E
FIZAT CTEWRRZRED DA TEIEPASNTHET.
BT 2R AL, L) KREBICHB2OIH T + v~
FICE BB oA Ly 7 F 2K L TwE 3 (Sato,
1994). vl T3 200445 O hB L EE ASTE A L, % 7220074
WCZDMETHBIMIEEAEE L2 2 12k Y, RO 2 itk
WHAESERSNLZ R T L LRSS 0T
Hh R O TR - HF%8). CoTua Y s bORTH
AL 7 o+ v~ F RS 2 BT A5 A R E L, 3

TS ERR A T 5 e ATE S L BEEEOH
TRAHEBERAE D SHER SN T E T, L TIIZIREG

DIEMED6 kmiEETH Y, HERUHO T AT 2 £ X —
VYT 2 EAREET L7 BRIENTE OHEE I IZ R A
JE TORRDHBN A ) 345, Mgl @ otz (P
#) &, BE6kmAEELL ETH ), HERUE T O A E
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K5 E#7V— FRHEo RS 22 ageg. JEHA L HA
O REIEWE T 7OV A (2020; 2021) 12X 5.

T, MEREEH T IR KIS S5 L, RO A TIE
B EZROGAREDNHETH 5720, Z OBEETIZEST
B X B EREENT 2 E LT — Y 2 T wE L. #
D7-OMITNET T T 4 B X HHERMEHTZHBE LT,
BRLZRGEMAICL LT Z0UF L E L. NS 7oA
AN X DB MR E L, SRR LZ 3T TI00M
BEOREZBI 2 VHEROFERMEY MIET 2 LIENL
FL BIINES T 74 — O HEICSEREDH Y, Wi
L7 ERE IOV THFHEEOHVET VRN TE L2 L
WY L7z (BAED, 2010). ZHHICHES 5 HAY B
TIRIFESE I EE SIS T 2G04 (o E T,
SN — TV BRI U, b o BRI T & T
5 Z & THEREOMERN A A=V o E L.

HAbHL )7 R H A ClE, IEW g ok & LT o BCfrs s
BT, WY 7 MPNICIZEME TR T i =
PG LTWE T, FHANES L ERREEENIC X - TR
WO ILREAHELT L7246, EMIS I & 2 IEWTE O JUfinE s 1
FAERERIELZL12hY, BY LBV OFLEE D
FLAHMTEFEA. BIERAOBRHNP L2 L1L, &
SICFRAE ) 7 N gkl O BT RE 1 M7 s b0 O v A e O e L AEUR
L72IEWiE T, ZOESICIEHEREmIE Y 7 s
AF L 72 EAEAE S 5 2 & TF ([M4). 19954F 0 fLJi L g 3
HEDIRE, HRERN SV SN HER N EZ T 74128 o T
L= Muh S WO HEREESH S M E NS LI ICR D
FL72 ZTHLWBEENES T 7 412K BHERET, 5
RALER 7 4 v V= 7 F OFFUEE R O M5k o A AL L
TWBZETT. )7 MHOECHERE A5 3 5 IR o FEis
TlE, MNTA2IEGEERBIERINTYES. ZOETTIER
) AR SR AY R HE AL LT\ 2 5 SR ISR E T
WEF (M4). T Lz#ERELE =2—-Y—-F v FltE®
V7 METHDLIIRRNAANY 7 I TRLND EHIE, T
ER AR DOPPHE D EEL L T E S, T KFIICIZ
DAY F 7K o TR Tl @R S, ST
O T TIEPHEME DK E WIHEREAEOMAILL > T
HEAL T2 0T, ARBEENOY 7574 ¥ 7IGEK S
L EEZ ONTT. bk 2 Lo, &Sdr o1k
FEICELWRCTHETH Y, FEFHREBEOWE I T 2km F
T A H Al 5 TSR 2 W T3 28, BTk 7 bost
FNERST ABLROEIRZ R L T E 3. AREE &R EED
FICALE T A WIEICOWT S, TR ELr S EEn %
FFNCAES S B & o TV E . A oHEREE 240 Y
WALH TR ERED S GATHT enb, )7 oMl
EET B, U7 MRREICESE CE AN E RS
KEEHR & OB E LR SN TR EH WO T (EE
2013). TAabLHLIAOBEWRE L Lo, HARMmERY
DYV 47T 4 Y ZICEIMEIHES L0 EZONT
T HARUEHGR O KB & R o BRI ) 7 Mo
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S OR) EROAF A M5 LT, )7 MBS
NTHUE O 57 5 Mot DB R ER PGB L2 b D L BT &
3 (No et al, 2014). HALHADOHHE=RDEMELLNZ 13,
Tkt ) 7 Mo ciibh T Ed (EfE 1989). Hil
W) 7 b BTSSR0 W E AT A IS B & B WIRTBIC % o
THY, TN HEEl-Wr & O 2 2 L2z Rl ovw Ty
W 3L BT

5 BRBEARICET2EEMBET ILOBE

201 14E D FALH G R R g, & ITHUBIC X » THE
L7-EREEWRIC L 2EE L L, EEOFEWI IR HIBLE O
EERDF L2 KRERMICE LT, RS> TTL
— MERBIEOBIRIZOWTRBEENH S o TWE LA
A, HAWH O BRSOV TIZMEE T VE2HET 20
DIEEF = HRIML TV L7z, S DD20134EEED 5 L
BB o H AR - Sl 7o Y27 PRGBS, Z0
RCHAREE ZORFOMEIRENFEmBSINE Lz peico
WL e S KA R T W Y E RRKA MY —< 7
— TN X BB SERAEZER L, T CTEMSNER
BAETOREZKRE LN ZHERTHSE SN E Lz HED
ZEHTIE IR & AREOHE I A Y L, L CTIREHO 1 2
— Vv rolzo—HXE TR coREEErE/RL T L
29 L7287 7 AR 5 & BRAE O 5 A R0 IR AL O R R &
Wy ANT, WMIBEFTLVEERLELE (K5). ZnbolE
ETFIVICTD LDV THME R HMER O F R FHEAE ;G S Aph Sk
OB E LTHH SN T E Y. HAREIICIE HA#ED
THE L ORBEWE A LTWET. HARMEZER KR &
OB, TIHF LA S A - ARG LT 5
KEEMEA AT L F 9. HARMPIBMEZ | &I L8,
PRI & R PR OBE R ERICALE U, B AW R O
ARBDOHETE L IERENDRE TR L, AR oKk
/MR BE R AR VE OIS ) TS & L CHISEI L 72 b
DTF (No et al, 2014). WifE OMEFHE — M IZASEREE O
BEEZRTOONE L, FEARNICIE H AR O IEWE 23,
MREZEEOMITIZE > TERAL L 72 b 02% <, Hiak LKk
/U R R R A Y 7 bl TIES0ERED AT A b
BRONFES. VR HARMN TS VR HA L AT % IER =T
DI ST E 925, A A Y [ 48 o0 BRI 72 Tk A oA A
MEMGE NS F T, WHENICEILS R S ORMEL %1 T
WE L7 ZNSOWREO I —ABUERT T iE & LT
BLTwET. BE, HABOIHERKEKXIIOWTIE, pul-
apartBlOFERAHEEN L 2 EHNL VDTS, HARMEDOZE
TR E DTCIR P H RS, S SIS L EEoRE 2 R’
AR, HABOILKFENXOKFIZ, Otofuji et al. (1985) 2%
WG LB E B0 25 ) AR T,

6. L7 L — FAMEBEOHETMICcE T T

19954E O S LG fR 2 2 228k & L C, MRS AR 2t
B S, TGS OISR ICE S h A X512 Y
FL 2HLTEmEINEDEEBRE D &1, £2EOMW
Wi o BEHFEMiA T A TwE ¥, 30EDOMET LR L Ko
BNTVETH, BTHEMOTY % HIC30EICE SRR e
ToTwEd. LT — MNORITIREIR, TL—8ERT
DEAEDORIMICKEL R ENTEY, HilEb 7 7iVOEK
M & PIREREEHE O F8 BT %2 F > TwE 9 (Hori and
Oike, 1996). H b5 T3 201145 O HEAL 5 AP ML =2 1if 12
1320034F 7 5 20084F F THIFEM EHEAHRE L T L2, 2ok
S HBIGAIRT H7-0120%, FL— MERTOEEOELE
Al C X 2 ZRICH RERE R EONFET IV E RS L L
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filzd, WiEOBEHIORMTH LA v T L— bR
w7 &, RN R ERS VI X ERETNE T VOB T
HHTELEEICRTWE EEZTWET. f 2 13Jefg
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FRAD, FEHMEFOSHOTBICHHEL TV TS, ik
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HEP->THET. WBE) VA7 TIZBWT, AL
WE300EMHEOBKE DHEMFEHICE > TRE F§. HoKIZiZ
ex BAefE (SiReAl CaZz &) REINAT LICED, Mo
RS HED BB T S e FRENTT. EHERICLD
RO, A LERAA S D X 9 IR 5§ 5
DEBELE L. ZOWMZRICBWCIE, IV F IICELAL
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DIZHHD LT, HUSHROEEIEMIFAINL L ZENTND
CERLIELIEDV T LA ar sy I0EREZES TEfEkL,
YR LELZ. ZOX) RFAMITEZRET, RO
Lo THAL AHDEE ISR ZERRPEHICEILT S L%
RLZ L7 (Oyanagi et al. 2015, Earth Planet. Sci. Lett; 2018,
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M D YPERBBIEEAN L, BIICEIL L TV AT 2 5 00
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— IR A T O SUR T KA AL D TEHEBE 2 55127 5,
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L7HEMRE 25 L TB Y, ZOHM S 2 Hi A < R S I2E
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10EPT CTXIcTF b e TE T LA (Oyanagi et al
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FLIET L E V) bOTLZ. RZEEEWRKkT—22 LT,
XRDGHZHY L, 1HISS0EORB %5 TA2bH0 %
L7, Zo7uy=s Tk, BEINEZI—F1 7 0DHY
F—AHTOEBOIELRLZINTVE L. AL FHEH2S
WEPHLZEZHOLBDICT LI ENTE, 12070y
=27 M, BB, F-LATU—2 TEITTHIE0MmN
SEFEELFE L.

T/, WA (BHBRE) R/PMREREBELE (R
RIT) OBFEVIZEY, WIEMEICSINTAEELVWAEELZ
ERTEFE L7 2017 OYSI7-14H0HE I BT, /N R G
OFEMFNICFIN T A BERMES 2RI L2 L 2 A, RIBEDS
EENTOFE L7z B2 BRI L 72K 86400 2 — b VI, iR
VEmlifERRE X 0 L, A0 - AMEAEMIC X o TREBE
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5L T, WARGE) OGN 2SR K30EFREETH O,
KT REZETIRAPBIISHE L TnWbA I EZHS L
F L 72 (Oyanagi et al, 2021, Commun. Earth. Environ.). i
FEOAAICE, TOXIRFAF Iy 7 AR,
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Discovery of Early Paleocene (Danian) tuff
from the Yezo Group in the Yubari area,
Hokkaido, Northeast Japan

Koh Kubomi, Mitsuhiro Nagata, Hiroto

Ota, Kazunori Miyata, Shigeru Otoh

https://doi.org/10.5575/geosoc.2023.0011

The Hakobuchi Formation in Hokkaido,

Northeast Japan, consists of marine and

terrestrial clastic rocks of the

uppermost part of the Yezo Group. The formation was
previously interpreted to range from the early Campanian
to the late Paleocene, with a hiatus near the K/Pg
boundary. To date, no definitive evidence for the presence
of the Lower Paleocene (Danian) has been identified in the
formation. In this study, we present the LA-ICPMS zircon

U-Pb dates of a tuff layer in the Hakobuchi Formation

found in the Yubari area. Although the tuff contains Late

Cretaceous to Paleocene zircon grains with *Pb/**U

concordant dates of 80.8-61.7 Ma, the weighted average

age of the youngest date cluster was 64.1=1.1 Ma (20),

suggesting that the depositional age of the tuff falls within

the Danian. The results provide the first radiometric
evidence indicating that the Hakobuchi Formation is at
least partly correlated with the Danian, and are essential
for discussing the depositional age of the Hakobuchi
Formation and the geochronology of the Yezo Group.
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https://doi.org/10.5575/geosoc.2023.0013
Tosa-suzuri inkstone of Gendani, a
traditional craft product of Kochi
Prefecture, Japan, has been produced in i
Mihara Village, Hata District, using the El
Miharaishi slate that occurs in the

Shimanto Belt. The slate-bearing sequence was thought to
be Cretaceous in age. The slate is known for its fine
texture that is ideal for grinding inksticks, and contains a
copper-colored powder called “golden stars” that
enhances the beauty of the inkstone. However, the
geological characteristics of the slate have received little
scientific attention. Based on a literature survey, the slate-
bearing sequence is estimated to be middle Eocene-early
Miocene in age. X-ray diffraction analyses show that the
main minerals in the slate are muscovite and quartz, and
X-ray spectroscopy identified pyrite as the main mineral
in the golden stars. Microtomographic and electron
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microscopic observations show step-like microstructures
on the surface of the inkstone, particularly at the edges of
clay minerals, that may be favorable structures for
grinding inksticks. The geological characteristics of the
Miharaishi slate are similar to those of the source rocks of
high-quality inkstones in other areas of Japan and China.
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Zircon U-Pb dating was carried out on
granitic rocks from plutons in the
Taiheizan Complex in Akita Prefecture,
NE Japan. Two granodiorites from the
Main Intrusive Rocks yielded weighted
mean “°Pb/**U dates of 1034%1.0 Ma and 1156+1.1 Ma
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(1SE). Three porphyrygranite from the Young Intrusive
Rocks yielded weighted mean **Pb/**U dates of 11.4+0.1
Ma, 4.7 +Ma, and 4.8=0.1 Ma (1SE). The older and
younger dates can be interpreted as the ages of early and
later stages of granitic intrusion at the sampling locations.
The Pliocene U-Pb dates suggest that the Nibetsu Body in
the Young Intrusive Rocks is one of the youngest granitic
plutons currently exposed on Earth.
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https://doi.org/10.5575/geosoc.2023.0017 - E
We identified subsolvus syenite -
(episyenite) veins formed by
hydrothermal metasomatism in the
Hira granite pluton, west of Lake Biwa,
central Japan. The veins comprise four
facies with different mineral assemblages and bulk
chemical compositions. Feldspars in the syenite include K-
and Na-feldspars that are close to end-member
compositions. Other silicate minerals include holmquistite,
green mica, and chlorite, which are variably associated
with sphalerite and Fe-bearing material (magnetite,
hematite, and amorphous Fe oxides). The subsolvus
syenite in the Hira granite pluton underwent
K-feldspathization, albitization, and Zn mineralization. We
present petrographic and mineralogical data for the
syenite.
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Lake and marine sediments are o
important research targets for
reconstructing past environments and
ecological studies. When the lake and
sea surfaces are frozen, it is possible to
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move on the ice, making it easy to access a broad area.
Therefore, by acquiring basic information such as depth
and images with portable instruments, more extensive
surveys can be conducted during the freezing season. We
have modified the commercially available BlueROV2 to
perform a topographic survey under the ice in lakes and
shallow water in high mountain regions and Antarctica.
In this paper, we report on the operational evaluation in
cold regions during the training at Lake Shumarinai,
Hokkaido, Japan.

Winged formicine ant fossils (Hymenoptera,
Formicidae) from the Chibanian (Middle
Pleistocene) Shiobara Group, Tochigi
Prefecture, Japan

Yui Takahashi, Hiroaki Aiba

https://doi.org/10.5575/geosoc.2023.0023

Fossil winged ants (family Formicidae)

are sometimes found in lacustrine

deposits. In the Shiobara Group,

however, only a fossil of a large E A

wingless queen ant has been described.

Two types of fossil winged ants belonging to the

subfamily Formicinae are newly described here and

identified as Lasius sp. and Camponotus sp.
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https://doi.org/10.5575/geosoc.2023.0024
Cenozoic alkali basalts are distributed
from the northern Kyushu to Chugoku
regions. I present new K-Ar ages and
geological and geochemical data for the
basalts on Oronoshima and Eboshijima,
northern Kyushu, southwest Japan. The volcanic rocks on
Oronoshima comprise basaltic andesite, trachybasalt to
basalt, and basaltic andesite in ascending stratigraphic
order, intercalated with volcaniclastic and clastic rocks.
The K-Ar age of the plagioclase in the lowest basaltic
andesite is 10.78 =0.25 Ma (Late Miocene). On Eboshijima,
the volcanic rocks comprise hornblende basalt to
trachybasalt. The K-Ar age of the basalt is 4.27+0.10 Ma
(Early Pliocene), which is within the age range of
hornblende basalts distributed across northern Kyushu
(4.50-3.51 Ma).
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