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Kagoshima prefecture is geologically important for hosting a number of active
volcanoes along the north-south trending Ryukyu Arc, a regional rift called the
Kagoshima Rift due to the subduction of the Philippine Sea Plate which triggered the
magma generation in the area (Tatsumi, 1986; Kano and Wilson, 2013). Due to the
Kagoshima Rift-related tectonic framework, five dominant volcanic calderas (namely
the Kakuto, Aira, northern Ata, southern Ata, and Kikai calderas) have developed in
Kagoshima area (Kano and Wilson, 2013). These volcanic eruptions produced huge
amount of pyroclastic material that largely covers the Kagoshima area. The basement
rocks, the Cretaceous sedimentary succession of the Shimanto supergroup, are
intruded by several Miocene granitoids. The granitoids are the Osumi granitoids,
Takakuma-yama pluton, Shibi-san granitoid, and those exposed in Koshiki Islands.
This study presents petrological, geochemical, and geochronological characteristics of
granitoids of the Koshiki Islands. Granitoids of the Koshiki Islands lie in the inner
zone of Japan as compared with the other granitoids of the outer zone. These granitoids
are intruded into the sedimentary successions of Upper Cretaceous Himenoura Group
(sandstones and mudstones containing abundant fossils of marine and non-marine
origin) (Komatsu et al. 2014).

The major granite pluton is exposed in Shimo-Koshiki-shima however smaller
bodies occur in Kami-Koshiki-shima, Nojima, and Futago-jima. Some of the
sedimentary rocks lying close to the granitoid have turned into hornfels due to the
contact metamorphism. Numerous mafic and sedimentary-origin xenoliths can be

observed in the study area, which suggest their mingling or trapping by the granitic
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Petrogenesis of the Takada granodiorite in Okuizumo town, Shimane
Prefecture, SW Japan
Sena NAKAYAMA', Atsushi KAMEI' ('Shimane Univ.)
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magma during emplacement.

Petrographic observations show common occurrence of k-felspar, plagioclase, quartz,
biotite, and hornblende with accessory minerals. Some phenocrystic of plagioclase
display growth zoning suggesting their progressive crystallization. Whole-rock
geochemical data from the studied granitoids show SiO> in the range from 54.69 to
64.87 wt. %, relatively lower than the values obtained from other Miocene granitoids
of Kagoshima prefecture. FeO and MgO values are relatively higher than other
granitoids. Trace element discriminatory diagrams show them as syn-collisional and
volcanic arc granitoids. Chemical data (EPMA analysis) of plagioclase show anorthite
content decreasing from core to rim indicating fractional crystallization and normal
growth. Amphibole shows no obvious zoning or chemical variation. Hornblende-
plagioclase thermometry resulted temperature of crystallization from the studied
granitoids of 878 °C from the core domains of plagioclase which decreased to 828 °C
towards the rim domain. Well-developed crystals of zircon showed U-Pb isotope age of
8.8 ~ 12.1 Ma for the granite crystallization, consistent with the age data reported by
Shinjoe et al. (2021). Zircons from hornfels sample yielded age values between 14 and
87 Ma. Ti-in-zircon thermometry from the analyzed zircon grains revealed temperature
of crystallization from 895 ~ 609 °C. The magma which formed the Koshiki granitoids
have been interpreted to relate with the Okinawa Trough activity. However, the
Okinawa Trough is activated around 6 Ma~, therefore, magma that resulted Koshiki

granitoids could possibly be related with subduction of Palau-Kyusyu Ridge.
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ZC, EORRIAICEE LT HIENES T O S Ol % %5 2, Beard and
Lofgren (1991) ORlfiEIZHR & B ARKLAR & 2l L=, Bz ks &, Kic
REF72 50 TRl 5 AR A ETFR Y, KIZHIRN L7z Stk Tl
T2 LANANEIETED. TOBEOIHMEA L MIEEL, Beard and
Lofgren (1991) OMiFEER AL N OFARLE W5 &, KISAREFI7e S0 Clrdkist
B ALOICZ L, 2o Mg0 (ZEde. = HAERPIREA D AL,0; R0 Mg DFARL
TSR AN N E W D &, KSR G DA A L M.

INBEEEE X RS, AR CESEMA A b, BEEmEIRE &
BLo> St « Nd RN LA A 2 7~ 3/ N F S B & ER A L O AR AR &
Ly FRRET Vit Ui, ERio ERiomit 23z, KR
FAFN72 Sk ORlR A JOE U T cE 2 VR 2 T o7, 2ORE, &
HAE R PIREE O ETTRMR A Z O FEIC L > TS FBlEND Z &3
Motz LbEX v @HEEENSEE O~ 7<%, WK 5T
INAF BRI T & USRS A DS LR L CRAE L7 L pvrie
.

Lz U ADOFERIEIED Sr « Nd [RINIRAIEMEE, R <72 H1C
DR THEE LR A~ZE e 5 (FHEIED, 2013). ZAUTYRED FERHc
T L7 iR~ 7= DSl e S, BRa IS Z o 72 &
HETF LTI S, AL TIE, ZOHRERBISEL720D, HLWLTF
—REZDTAZT NI F AL SR=T )V I F 2N LTt 217 -
T T, AT IEBRE IS TREYE L7 R##& B2 (Clarke, 1992). LA»
L, WY U ZAOREEIZZE DT VI FafE (Fhebb A4 7NV )
2H LI S=T I FR) IZlHb LT, HUEROIE S 238 L7k
AT ZOZ LS HERRROMBRUE R RHR L ITEATEZ 3SR s
5.

[BIF3TER] Clarke, D. B., (1992) Chapman and Hall, London, 283p. ;
B - Al - B (2005) HUETAHE, 111, 123-140. ; FEHE - 46 - SUR (2013)
HVETHE, 119, 229-248.; JRAGSE - I - SEM (2012) HUETHME 118, 20-38.
Wedepohl, K. H., (1991) Geol. Rundsch, no. 80, p207-p223. ; il &
o4y - FRATE - A - R (2023) HAHIUET AN 130 AEGRIHE .
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[ZUBIT] a5 E s e B AL VL =2 U-Pb
UL, 100+5Ma (2T 5 (Mateen et al., 2019; Skrzypek et al., 2016). &[]
HUR DAL RAFEIE 105-103 Ma (FAJRAERIS), 107-105 Ma (HE{ERS), €L
T 96 Ma (HHETERE) TH D, TAMRNRE I TEELRS & TSRS
BB UCRET 278, TALE T a s U-Pb 4B ShuTuneuy, 4
TR PIRE OFEUEA LT 5 2 & T, aEl— ko K aIEEh o BisE
B SRR 22 5 L B Z HID. £ 2T, ARERTIEHAERNREE DL 2
o U-Pb SE &% &[RRI L = HE RSB S HIE L, Ao
ERAEDOTREY & Z ORI >V TR 5.

[FEk Lo panik] B RPIRE I H0E Skm, FAL4km 2oL, ABIA
AT VIR & AP A R E BESMICE DB AEMICX S b. BR
EHRIE RO AR OBEEL 10~%% 100 m OFPAICHTT 5. —F, HEEEHE
DRANLEROKRE % 5. EEREMICTUXUE, BRA, A0,
BERNS R DO EEND.

BAEMHIE, B~ EEBORER, FABOREA, EOA%K, Tk
UV ERDOHER SIS, —JF, EEVEHIEA A 2 & ARSI E TS,
FARZR RS AR L BT 5. EREROANA I, LIXLIZERERE:
AT, A &I SE LA 0 O REE R 2 A

[V = U-Pb 4ER38 KOV HE [RINCASHLA] 4 VDA & B VLR O SR ©
Vb3 U-Pb AR L HE RS E 04T LTz, Y — Ry 2y
IR BB L TR A LA T ISR A%, WEHR & bIoob o AT Eh R

FRERA)IMEOZRIIFSEREERICH 5N
S RERMIE & A IEE
ZPARIK ' - R !
(M BIRKEE)
Fluid activity along deep-seated faults in the high-grade part of the Sanbagawa belt,
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Sarutagawa area, SW Japan
Kenta ANZAI', Shunsuke ENDO'

('Shimane Univ.)

[IZCWIc] ZRNNZEREOHEE L~ TO FFIZONT, fET 2 b= R
DOEEPEER SN TS, $7hbb, FEEGEE TR O MO & IFIE
SATIZ S| SIS AL, SRESICHIET 5 2 & T, Mk CITERE I L5

FReE A OBREIC LY ERICHS Lz, 72, Takeshita et al. (2015) (XPU[EF
Y A R A EWTRE I X DRSS 2R LT\ D, WET
JEBOIER)ITRVNE Z O K 5 RIEWEIC L 5 EAT 7 b =2 2D ARG
SN T TH S (213 Yagi and Takeshita, 2002), WifEZ D & O OFE
T b, ARBFZE TR RV OB (7134 b ERER) O
TR Y AN T HIRER T, AU O R & 72 2 o AME (F1,
F2) Z R Uiz, 2 BEEE OBIEIC b & SO TIHIE OTEBIRE A
OVEATEENC BT DR A W T 5.

[ HETHE I & SRR SR E AN D T LA N BERHAL, AN KB
SRIEFEHINC X 0 EAREE RS K O BRI AR & 7o > T DL KT8 FI1 58k
Hhak g WEASZ TS L, FI X0 bl (&R ) IChiEd
LHWE P2 1T SRE R AR OBIE TH H. FL, F2 ORI EH 5 L pERto =
REUCIHEIATTH Y, Block-in-matrix H§it & A HHIE 2 & DWiIEAE 2 HL S
Nz, ZNSIFEET IR DR E e T E o A 2w 0, WiELshs
AT OIBRHI RS &, BT ORE REWE L 72 5.

TNSA NERER A FL & F2 THEEN A 3 DOtk (E&EH M s k
QLI Ao TRl A, fHIK B, fEik C) ICX4r L, &FEROWEEE R EICE £
D APIA OMRBHEE T2, ZORES, A, B OARGIE=7 5

G 2R, BB OBIIIE, B15 < REE AR SRV R AL VR
BEND. ZNHD KAL) 1849 Ma, 180 Ma, 170 Ma DER{EAE 5
iz, —J7, BEEERO 2y a3 =40 MaRA v FOfFEFEENRE, EBA
EFHT 1051 £ 1.2 Ma, BESVEFET 1049 £09 Ma Tho72. FEHENHES
NIAERIEERZERIH C— 8 572, HAMLMPIRE OTFEIREIEK 105 Ma
LEZOND. Fio, £V 3 OFERMETHIIE L 7o QB &8 RE MO HE
FIRTIARMERIE, ZHEH eHE () = +0.1-43.5 & eHf ()= -1.9—+1.1 T, {EEEH
MOTNAEE LT A~ 3. B O VL2 DA inherited 4R
REFSZ LG, BEREMO~ 7 <L, eAEROMGBIE 2150 LIAAT
AR RIB S D,

S E-E s S E T D B R A VL = v U-Pb 4B 100+ 5 Ma T,
AMFFE TG B e LA PIRE S OFERAIIE, S5 E-WH gl e S R
FoOPFTHHWEREZRT. Lo T, HAERRNSS B kic
B HUNCTEE) L7 A Ao —o T, Z OHIRO K RIFENE 105 Ma (246 F -
rlEZLND. i, FARERE, WIS, WIS bl S
Nz v o HE RNCARRERL & A RPIRES O eHE (Vi & B3 L& —%4
%(Mateen et al,, 2019). T Z &%, AHUKOIE RS~ 7~ 1RO ERYE
WZHskT 5 Z L BT 5.
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BY Ao TR T fA-Na ARE Y 4 L Fm, 7T RREN
HEAAE R LI=DIZRT L, FEK C 1 \e T a—>% F~0a, ~—T 26
—>TF VA -Na AT ¢ VTR, T F IR EWI EERLT
BY, Fl #55& LIEMRZR P-T REEOENZ R LTS, £k C D
ESRE TS ORY 7 n GBRRESAE N, Fl NEEAHERRATHD
L HIFT .

(R ER S & RTEEI] F1 OBIRAIEE FBIZE LD A - 70 & JT
R LI A (ONe 7 PIR) RCAZEROREZ T VA S 5 Rk
MESH, BIENOISHA L7 FA» S O i L IR S 5. AP — R
£iREEEE (Holland and Blundy, 1994) %535 & 532£10°C &\ D fERDG 5
Niz. 2oz L, ©— 7 BRIV CWENEE Loy, b LT
GRS OEIRTERSRA LTz 2 & 23 5.

— TR OWIBED T 1w 7HNET NS MTETEATHY, TN
A NIRRT RS ER S N -APIA (32 7 PR —Na fPIA 0 R A
b)) ZAATD. AEIEEIEIEICN > CTHE LML L T D, E7WiEs
DILEHIRA BRI & 5D, DEOAYE, FavA b, 72324 b, v
T (FEFA Mitg) EETe. APAIET "2 A MIAWE L TORFERL
TV, Ra~A MR AVTF L OEEINBIREIO% I COx 25T
TEARAWIEZHA L2 Z & 2Ry, Wifda OIEIC IR AR (Bourdelle
etal,2013) Zf95 & 352448°C L WV D FERMEF I, ZAUIMITEIREEI O
FIADIREE L S 5.

YA EORERDS, =) 45O _EFIS TG U7 AR A IEME 00— &8 I L AE M AE s
NOIEEhZBRAE L T ATREMEDS B 2 &, BT WIS IR AR 2 i
D2 ETRIRIEADE Z o T e Z ERE N,

5 FH 3CHR

Bourdelle et al. (2013) Contrib. Mineral. Petrol. 165, 723-735; Holland and Blundy
(1994) Contrib. Mineral. Petrol. 116, 433-447; Takeshita et al. (2015) Island Arc 24,
245-262. Yagi and Takeshita (2002) J. Metam. Geol. 20, 633-647.
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[FToiz]  ALHE A AR 35U TG X 20 a2 1R, W T
HELIevw ' =Fa— R 15 25 &0 RHR 0T, 1983 4 A A
S 1833 AFENTMIER 72 E0 LTV D (FHERIT, 2013 728). &
7o, TRB LY B HEOMIIE—E] 0 FREE/ N SV, IR A b 7
B U 7= Wb U2 5043 2 1R WP B L 7= HisE & LT, 1793 AR Pa sl
R0 1804 AL/ EV M BINTIR Y, 6 OHIE CIEBE /e Mg O
EbAohizEhs CFE, 1986, 198772 L), LoxLAans, Ehvt—FE
AFCZ AR O IR IZ BT 2 sk re <, ALt AAYERNC 31T 2 Hii, Hee
JERERIZBT A2 HII AR LT D OB TH L. 22 THRA DI NV—T1F,
2012 4E7> HFK IR T BRI TR I W CHREHER I BT 2 AR 2 BRAA L,
WL DD OHIR THEEHER I 2 RS L, RIS L7l OB IS 24
ELTE7 (BIZIE, $fEIE0y, 2019 ; Okadaetal, 2022 72 &) .

2024 45 1 F 1 B 16 B 10 43(28E L7400 6 ERERCE R (Mj 7.6) T
1, AAHHD RIS CHE MBI S D & & big, BRI Z FULITEN
FPA THIRA BB ST (MIEEAHES, 2024).

[P g X OGRESTIE] HRED HILTBIRO B AWEHA A ke
BT IG R DS Wrerls oA L, & OIRENC > TRt LB b L7+
BOMGES . DT, BEEHERIOMRAT STV 2 RIREMD & 5 HlikPAZE &
NWIARFHUIIR S NG DA TH 5. T OHF T, HEEFHEIZOVWTIE, B
FR UL LASHER BT R, (22N EHT =4, S8, (LB IRERERRIII 2R 03 5 it
72 & CHEM L TE 2T R OWTHNANT 5. R—V > 7, 4+

HWRICKDMBEKEREA DX L—HF 6 FHE
BELEHMEDERNL—
AR

(Rt

Mechanisms of Geologic Hazards Caused by Earthquakes - The Noto Peninsula
Earthquake of 2024-
Tatsuro YOSHIMURA " (! Daiichi Fukken Consultant.)

0-8

UTAR, ZERN - MBI Ko THEMSEEDRRA L, TAuc X2 HRrHRKIEENY
AR, SO WA AT 5 &, SEFTAR R (W, 9720 Hi%)
AT D80T (B&78) TRAEL TS, Wi & RO TIREK « 16
WO E L 7ARAEL, Wl N MUBER, $0 i) 0E
BT THABRAEL TS, Wik & Rt O 25 TR S % /3 A
TR, PRI D 31 © 7 (ERY) THESE D 2R 23 L BEN%
AL, TSRS EF O THEICE D A D=L E 2 60D (- i,
2023). wFI3AE8 AZEMICLY, RROVHEO LHREE LTz, oA o
B, fERETH %, BRI Y 1 EAr 2 BT, MITE T Y 2 RAT
BN PR L7 RBLASRRD HivTe. v BEREEIC & 0 o v IR E T T3

S LTI ATAORTEHIN S 1, BRI % LIS0T TR (8 AL

MERH BV, AN 5 4E T ASERNICHA Uiz AT B X A i s
T, RIMNOWZAESCIE TRIRY L) BSRD BN, i (M 4. 03m)
LR BIEE S HEATATRORH RIS, ARRNTE (EETE) 2355456
LCW5. KEBINEROIRE OTEBNE, Kk 7 4EHERHE () 679 4F) L35
ZHNTWA, TFRIKA L) (FEE R 4.03m) 1X, SEEHE (FHJEF 679 45) BEIC
TERL S AT THEMEAS I . HUSEIRRI TITEsgs5ssy) CFele (WERD) 739875 L7z
AN, AR A A = X A CTHIGE (RIS - #1900 - i) 235
LT s EHEE SN D, AN 6 AERECE B HE T, fErelRdblET
13K Am OFEE DS ST\ 5. OIS 2 I B @it~ n
7T INCHENT LIRS R, Wi U0 C 3m~4m TREE LTV 5 2 L 235380
STz, LLED X D ICEER - MEERHC P AN R A T 2 RTINS =G Th Y,

£ 16mm OWAR—Y > 7, IO H AT A Y— EEIED, 2002) BEO
N RaATT—EANT, BE 1I~10m BEO 2 7B 2R L.

06 AERERC BRI B 2 AT, ST, BRI K ORERITIN RS
\ZC, A6 4E 1 A 23~25 BICHE O @ik oM oRlE s, 4 —
b L UL & FIOCTOKEIRIC L > TH 2R o7, EEm IR E A B O
EEEWIE L, WIAAIEIC Ko TRt

[FEAER L O] HEEFHEERIC OV TEL TO L BY TH .
BT L 72AR— ) 7 a7 ilkEn ik, BHISE CTHER L7 RRSOA R E
L MR E U HRIHER S s, W% R e U7 HURIHER I D
FEND LWV FHEDN A OHND . TS HBHER OV D0, Z ORERHEE,
SRR, AR ORR E0n 5, BRI Lo TR SN2 b 0 LIRS h
5. TN OBFAFERICOWTIL, HEMERY O LT OMEIcE h oM
Wrts o UCAERIZ KD, BKIIRALER O J\IEHTE I CIE 13~15 il 18,
P ETE OIS /NEH AR TIE 12~13 il KO 14~15 fibfdAen L2
[0 2 @M HILTW D, B0 6 FFRER S HIERIC K 2 Eu i bt L O
FREBOFRAEICONWTIE, Fox SFTIEZ I 22 7o fiPH T, HW s 3.0
~5.0m, HEOFEEED 0.7~42 m FEECTH 7.

AT, AEEIE B AN B W CHIIEE TITH BT o TE oA X
v NHERE ORRIR S TERRAEAR, B LUV 6 AERERCE B HERIC X A A
OB SNTHE L, AHOEZIZOWTREET .

BHRE  AFEI IR AR Ze . GEIRIFZE (C), MEE 17K01321, 20K05042,
R SRFEZA(E) 2 Ure. SARITRFERFBEOME S F180%, [ M HARm T
WIS TH W02, 2GR LTRSS OEEZ R LE T,
FIFISCHR : BB, 1986, HUERBFHEH, 61, 143-157 ; B, 1987, HhGEAfFHH,
62, 133-147 ; HUFEAEE, 2024, A0 6 AEREXR 1 EHIAR O FFAH ; SiE1E2>, 2019,
TARFAFRSCEE B2, 75, 2, 1.403-1 402 ; Okadaetal., 2022, Marine Geology, 453,
1-12 5 @ HIEDY, 2002, I ==—2A, 579, 12-18 ; FHEEIFD, 2013, AA
MR ERREL 599-2012, HUR RS HIRE.

ORI TWIRAS O FRTEIE] LB D, IR % %
ESELMEREL LTIE, Ay ol (Sibson, 1996) MEZ HND.

)
1@ HINEA Y a (Hill1977). Wikeisd, (RRSIINAS, 5

51 oM

T[ﬁgﬁéi RNERER £
(i By AL Ve ) A v =t (Sibson, 1996)

SIAXH SHRE - FUFEQ023) HEETZ 71(11), 39-41.
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Estimating the origin of carbonate spherulites based on microstructural
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observations
Yujiro SASAKI, Kazuhiko FUJITA, Naotaka TOMIOKA, Yoshio TAKAHASHI,
Fumito SHIRAISHI

("Hiroshima Univ., 2Ryukyu Univ., *JAMSTEC, 4 The Univ. of Tokyo)

IREEHEA 7 = VT A M, AEMORBTIER LI-HERRE (Ews)
UIZUIER B D, HEFRIRES] U 7= SRR O REEE S 71> HHERL S 4105 BRI
BHIIEOBAIRL - T 5. A7 =T 4 MIFEKICIER R SNZE R
MHZNET 5 Presalt SRS CREICRE SN2 Linb, ZORR
MHEH SN, WA OEECHIA S5 T (EPS) 72 & O BT
SEM DN L OB LTz & 3 DA RIRGAEIE ST % (Chafetz et
al., 2018). L2L, 215 ORIZFEICEERE FEMeE (SEM) 72X % H
WSREBIEU IS\ TR Y, EEANRGHLAE KN TWD, Fiz, A7 =)L
T4 bORFIZBI LT, BAEROHRHERIICE D U ARYROKRY
WHRE LTI LIZATZ 2 VT A4 ORBBEETHD &) BES b
5. ZTARZEE, OBUEO U ARY RTS8 &Y THENET
TRk SN AR A WA (reefal microbial crusts: RMC) JEiIZ & £ 5 &
T VTA NOWHIEISEE LS 5 Z LIk o T, A YEERA Y =T
A MERBITHZ L, @FRER TR, MAEDERE LONAT LT A

kD JRFHCERSNIEAT 5 2 & C, MEMD AT 2 VT A MEM~D% 5%
SAETHZ EHHE LT

RMC #EHE, THRBIRACK B PEERIR O A BT GRIEWRE OIS X - CRIEE
Lzt Ffasl) noBgE L, BUR YRkl b ACK B bEE L7z,
I OREHE, RIS S SEM % VN CHGHIEIE B e BT
ol SBIC, MAEMERROREESERHE A7 = VT4 ML, #Hhas

Origin, subduction, and exhumation process of rocks in the
Sangun-Renge Belt exposed at Sasaguri, Fukuoka Prefecture
Swarnaa ANNADURAI MUNUSAMY', Jun-ichi ANDO'?, Yuki
ITWASAKTP, Dyuti Prakash SARKAR', Kaushik DAS'?, Seiichiro
UEHARA*
('Hiroshima Univ., ?HiPeR, Hiroshima, SNIPPON STEEL CORP., “The Kyushu Univ.
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The Sangun-Renge belt is a high-pressure metamorphic belt exposed in the inner
zone of southwest Japan. The objective of this study is to elucidate the origin,
subduction, and exhumation process of antigorite serpentinite, amphibolite, and
siliceous schist belonging to the Sangun-Renge belt, exposed around the Narubuchi
Dam, Sasaguri area by examining their microstructures and chemical composition.

The research methods used were, polarizing light microscope, SEM, SEM-EBSD,
SEM-EDS, and EPMA. Field survey revealed that all three rocks are structurally
consistent with the strike of NE-SW to E-W and dip of about 80°N.

The origin of antigorite serpentinite is suggested as forearc peridotite by the
chemical composition of accessory Cr-spinel. A two-stage evolution can be used to
explain the exhumation process of antigorite serpentinite. The first stage is the
metamorphism of peridotite at greenschist to amphibolite facies condition (400-
700°C), suggested by the ferritchromitization of chrome spinel rims. The second stage
is the serpentinization of the peridotite at 250-400°C marked by the magnetite
overgrowth. No reaction zone or ferritchromitization is observed along the boundaries
of the magnetite-filled fractures within the Cr-spinel grain. This confirms that the
ferritchromite rim is formed due to the metamorphism and not because of the
interaction between chrome-spinel and magnetite. By microstructural analysis, the
antigorite could be categorized into two types. Type 1 is the coarse-grained antigorite
which is a few mm in size, showing developed undulose extinction and dynamic
recrystallization, and type 2 is the mylonitic antigorite, which is less than 100 pm in

size, showing B-type CPO.

HA A2 B — SN U CHIERRE 2 ARR L, A X AREEMes (STXM)
B L OEEAE TBMEE (TEM) & HWC, A - SRR 2 o8 L.

B AR i OTGREBIER OFER, 5 FIXERIR S 721328 % Fr o 72 IR
DOHBERL, SERFSRAHURICES LI NEESEA IR S, RGEEMeE
TGRS 2 S L2 F — o EE S hs (Fig. 1 OB iR v
). [AEEOFE A R TRH1X RMC #UEHPIC O HEE L TR Y, Zhbidky
BHERTHL EEZOND (Fig. 10X« 7D). —J7, RMC H F Dz
FICRBNAA T =V TA | (Fig. 1 DX AT Q) 1L, BEEIThSRES L
T BERER TR S, BT DA 7 2T A hEFEHEL TV D I0IZED
WM AR LT, 2O, BEEH1I78r07 47 A0 b
PAEED LIE LIER® B, ol b gHRICES T 2358 b o7z, 2
DL IRFHIIEAR Y B R ST L MNCRAR Y, AEMIERZ R LD ATHE
PEDSER. FEBKIC STXM ST TlE, 74 T A > MRS S i
WIORTERR & 72 5 IEENELIRIE /1 v > 0 I (ACC), MRS TR R R 22 7EAR
TH D ACC DIRFICHT 5T DNV RF I (oM EH D EPS IE Fh
TUD) ERNS T D A7 bADHER S, ZAUTMEm D EPS &4 L
T IREEYETEE 2 R LT %

I N g Ol 547 D 247 @
AT =T A ORif
25 um &
- SEME{§ ﬁi’tﬁ?g R H TR
B WA - B ST - BT Ak -
(P ATIEN i i) (IS i i) (RS i)
AL DAL FOR HUR )
(PR 2 B CRRME & &) CRkHIE 2 &) (GRRMEEEE 20
e S IR 7/// A B FER DRI
Fig. 1. Sttty )i & RMC JELICRbND AT =T A b.
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Chafetz, H., Barth, J., Cook, M., Guo, X., Zhou, J. (2018) Origins of
carbonate spherulites: Implications for Brazilian Aptian. Sedimentary
Geology, 365, 21-33.

The siliceous schist is predominantly composed of quartz with a minor amount of
phyllosilicate layers suggesting chert as the source rock. It may be inferred that chert
has transformed into siliceous schist under metamorphism during subduction. A peak
metamorphic temperature constrained using garnet-biotite geothermometry suggests
that the siliceous schist has been subducted to depths reaching upper amphibolite to
lower granulite facies. The first deformation event must have occurred during the
subduction, as suggested by the porphyroclasts. The active slip systems in the
porphyroclasts determined by subgrain boundary trace analysis indicate Rhomb<a>
and Prism<a>, which are known to form at 400-650°C. The CPO of recrystallized
grains is Type-I crossed girdle, which forms at 400-500°C. The top-to-north sense of
shear deduced from the direction of the c-axis concentration of the crossed girdle
indicates that the dynamic recrystallization occurred during exhumation.

The origin of amphibolite is reported as MORB (unpublished data). The kink bands
in the hornblende indicate that the amphibolite has undergone deformation. The re-
equilibration of hornblende to actinolite within the kink bands suggests a retrograde
metamorphism at greenschist facies condition during the exhumation of the
amphibolite. The hornblende thermometry suggested different formation temperatures
for amphibolite from the north and south part of the study area as 550-650°C and 650-
750°C respectively. The temperature difference is comparable with the average grain
sizes of 100-400 um and 900-1100 pum determined by grain size distribution analysis
using ImageJ software. This implies that amphibolites from the south are subducted
to more depth than amphibolites from the north.

To conclude, the origin of siliceous schist is chert, amphibolite is MORB, and
serpentinite is forearc peridotite. The siliceous schist and amphibolite formed upon
subduction moved from the oceanic plate to the continental region followed by
exhumation. The peridotite from the upper mantle was exhumed and combined with
these rocks. During further exhumation, the peridotite underwent metamorphism

followed by serpentinization.
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AWFGENE, TVVAZ AT 44 TA RO aIZA FOFEAFHIBID
HIERFIAAIDITICE O . RF 4 74 —L27 0 I Z 4 S OB OV THE
WF D LZ2ANET D, o IRERIONCT L7027 I X4 M2hH
LAY DRFEEAT T2,

I7aISA N, L B ARERANLRDEATHY | ZOHTEH Y
I ZA FBRy FIRERTHDOIRIRT 47— a4 FEFEND
Gridf, 2012),

TDVOVAZUFT 4 FTA M, RFRAZ LT T H=AK O ES R
28 % /3% AL PO LHEHIHT O IS5y AR LT Y | NF A2 T3
FHIZREWA T 4 AT b THD, AV RT L= T T H=AZ o~ A
7 a7 L— hOMOKE RO & 7> T2 (Jalil et al,, 2023),

AWFFETIL, 2 DOEAND TROER ZAER L, LLFOETHOFT 25 2
rolz, MROERREZBETHEOICT VAL~ 7 uAa—T il LR
T AT A= LTI A NOEAREIHL, 1795 2 OIS OIRE
BLORT 4 74 —LraId A MNIETIAEWERR Lz, OAWE
BT H72HIC RAMAN /3@ L BT 7 u—T~A 7 a7+ F—%{if
L7z, Fio, BARMOCFHLE SO X SROITERE, T 2Romdod
% X BT, 7 m X2 A OISR EE T =T v A s n TS T
A F—Z HNTHH LT,

APDEBEHHASILUASEREIN-EFDERE
EHEEICOVTHRE
WL - LT =X - FIEE

(REVL IR, P REVL S RFPEYE - MU AIFZERT, ° —tt
FVENT U A7 > s HilgeR L AIRFZE0T)
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Rena YAMADA!, Hafiz U. REHMAN', Hiroyuki ARIKAWA?>3

(! Kagoshima University,” (former) Kagoshima University Industrial and regional
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ARFFEE,  RoU B HTMARSILCHEENRFHAE LT, Sl bERIRL
T AREL O A EH S OHERRL AR e 2 AT o 72, F72, #E@lod -
- SR OIRERLEHREZRNE L, TORRE Z ZTHETS.

KA EIIM OALHEIALE L TR b, MBS B W TRy RO
T PERE HARNHE, RPN A ARSI & Ky S, & 6 ISR A ARSMEIL
et b =W, BRAH, UG HHICa T big. KoRofss, 17
U TR (R 5 R OMEBRESIETH 203, T 5 A EEIUFL D K LR
JECEDN TV 5. £, ARG~V DDA PCE B ONE A A
& LTRSS LT D, S BIZ, BRREFH CRIBI) CTiEy =7
ALDOMIIRAR < 5347 LT D, KAy IRO RS, H58 = A LLai o5&
A E B> CO D E NS EH LS (2.8 ~ 24 Ma)D KL (I
AT A PA N EHEREE R EOS AR R BND. ZOKITEB)R L OIS
D BEVKORETE - R - OB S Iz L B2 bR TWA. Jull
DELRIEARIFACAERILA  (Northern Kyushu epithermal Au province) & FF P55
$LIR (Southern Kyushu epithermal Au province) & X3 & TS, ZOHT, K
S VR PET 2 G SREREE R T SRR 1AL 5. A ORI 724 1 LA
HEIRLTh D, HHAEGIREFIR O HAE (I EHEOME - 1 45 - LV ME
DETHY, EEIITL IR KRG 035340 L, IO O A RO Ses

WEME LT, /a4 A MRICITETEASEMEA, 4Y B A
NIREPRERTE Tz, £, 704 A MOV ITAY EURE A, A
FTHER STV, — 5T BB OA ) B3 eiim o a2 LT
WA TR S,

= iV A E N R o @ A TAVRNLRASTVE 3 TN GNE T P/ = I
TIECr %L, ENLSADES TSI BI O Mg BEL /i LT\, 71
A A MEEIZ Cr0s (31.38 ~ 83.99 wt. %, -4 54.05 wt. %) HEpK <41, MgO
(0.50 ~ 39.62 wt. %) <° FeO (4.66 ~ 23.94 wt. %) . ALOs(0.14 ~21.33 wt. %) %
GENTCWE, Fi2, BEEA L HEAES O A IRE R (Wood & Banno.,
1973) B 7 B I XA FOFERIREIL 1100 ~ 1695 CTHh o7z,

PULEDOFERD S, 7 I 24 FOWHBREIZOW T FO L ICE 2 bh
b5, A7 4FTAMBLOAFV EUBFHELTNDZEND, A=A MEJR
D~ T POIBR Sz EHET D, 7 17 4 A D O(LERIRESR LIRS
SNz b e — KA (Greenbaun., 1977) R°/L4 7% ( Zhouetal., 1996) . A ~—>
(Ahamed., 2024; Araietal.,, 2020) 72 EDA T 4 AT A DI R I LA | &l
L7, ABFSETHEA L2 v I 2 A MEH SR & 135872 250
FREZ > TND Z &N gmoTz,
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WROBAMN OIS, SN E RS, BHT S EEVKOFE T - 6] - 6
DOFEARDIERL L T D, TS OFERIZOWT, HHTHO A 7 AEX O L
\CHERAR Y A (1912 4RI FM) ZAT - 7R, SHIROMEES Shiz. L
U 1912 AELARRIFREMZ0 A2 FEhE S 41T,

AHFFETIZLL T OFNECTHIZEZIT o 7o, HIOIC, Bl CEAHA 21T\ A2
SENRDN D 8 (EDOEARE AR LTz, Znehoa Akl bEM O iz
FgoF v TEAFRL LTz, ZNENDEGLT » 7 OIFEET 1% Brucker 0L
X MoyHrasiE A V-, FEITHR (AR weight%) KOMEILE (wgg) 2T
{b2FsHALR ST 2 St L7z

KAYUE A E ARSI LOBAHEICIRN T, 5 BHLOMUTTIE 35 ~ 40 cm
DASSENRDERR STz, T QLRI =ALATHERT 22 [L4s & Jlif:
EDNG 2D KIE 2 LORDICEA LT e, BRELL 72 8 s Ak,
KD 2 A THRLTEY, —EIRaOBREN ROz, Ao
AU, EARE CAREEITSREN SRS Z SIS
LR A O BB T, SEARDSMAID HERER L 72 30BHT I TR0 A 3
BT DSHEER OIMINZ T & MR SN T D Z EAVHI L7e. Ez, Hull
ISHENTHIBIICZE L LTz, & I, —EOREHTIE, MIROARA RSN,
oL S OSSR 71 BORE 112 & 2 M SEAROTE AR 2 el L 7=

(LR AT Tl RFAREIEIT 35UV T 80 wt. % B2 SiO: 23k S 4u7-.
o, —HOREFTIL, Aud 10~13pg/g (10~13gt) , Ag #323~58 gt D
BHEPROLNT.

DLEORERD D, MIARSINCET 28R BORmWERERERL, mOR
FHRPFOND LW TED. £, ZOHSRTORER LN M,
Z OHIRIZ I % 4R OWER R U B A HEE 5 OISO LR S
5.
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Group in the Itoshirogawa area, Ono City, Fukui Prefecture, Japan
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R IRRBF THA ) IS AT 5 FRUE R B E N O 1, %< Ol
(LA Z Tl HESORIRE ) ¥ 2 — VOFENRE SN TV (Sakaietal.,
2020). HEIFEHEREIFOREIL, WA D KB E AT s A R O SR
BENLTNDLZEND, KUEOIRE - BBV RR I TE Y (Sakaietal,
2020), FHUEREHER % C b 2 nii] O AL O HIERBIL T ORUREALE) & D
BEhEME S B 2 HH 78 (Hasegawa et al, 2012), & EFEHERRFOXEZ A5
= LiE, HERBIESC OB EBOBARIC SN D EEZ HRD. 2 TARIZE
Tl B A O TR HEE L, STt & Ok a7 - 72,

IR BRSO I EEETH Y, TICHEE, IDE, ALY,
BRI & ST, T OHERBENIZT 77 v L SRTE N, IHE T
BEfE i EE ORI B 7 L ET DLz U-Pb 4 (YC20) A3
HENRTVS (1100 £ 0.8 Ma; EHIEA, 2020). BEE oS -8, #@H
HICEES B (PI~PS) MRS, JBEILK 10ecm~50cm TH Y, W
THEL RO, HDVIEREAO mottle & A TWD. b HHEE I RERE
V2= VR STV, FALCRIEE / ¥ 2 — & ZEET 5 BN
MRSz, AN, o REEE AW i R ER R A WS T 5. Akl 1
REHIREDBIZTIN AT, MIRIC L= BICEMIRIRL - TR 21T -
7. i BEHEOEFME A H1E, Sheldon et al. (2002) & Nordt and Driese (2010) T
RENEFEZNNT, ERBARE (MAP) LAEFHRIE (MAT) OHfE

KBEHhH=BRBRF v— MZH T ISR -
0-14 =/ FY MEBERBFRUILEBFOBRE

HEHRE - R EPTR -
(TR

Middle Triassic radiolarian and conodont biostratigraphy and chemostratigraphy in

the bedded chert sequence from the Jurassic accretionary complex of Japan.

Takuma SHIOHARA, Tetsuji ONOUE, Katsuhito SODA
('Kyushu Univ.)

ZEALDRUEITHE U TR B RO E B Z LTV D, =
FROBIT =T U (VY =T ) LT T 4 =T v (m SRV F T
V)T EREIRE LA XY FOFERR G TN D, 2 2 IO
fbA =y M, FRROBEIRC2 /) K b & o 7ol =B Al o 5 e
PEVE - SMEMAE DO AR LIS D2 B S o ATREME R ST D, LavL, 2
D X5 I WEILT T AMEVEE O R &7 iR 2 xR LTl 0 | Wil
fbA R b EIEPEE - SN O ZARE RERIN 722 b DO Th o T2z o
THERRATH D, 2 2 TARIFE TR, HIZEAL D/ YT s B
DA R hOFE L R L a ) Ry b OREMROE(LE
WRD TN, I RSB 5349 2 SRR O Pl = BR @k T v+ — b (&
7 2ay0) BRI R, 2 R MuaERF &b RF a2 met L,
s var 0 OFRTv— ML, YTy i REIRO VR HER &
BEABNTWD, &7 v a v BRORIRIL, K21 mTh2, dbHL, EikF
¥— bOEEH (Fr— k) 65 E@HEL | HEEO 40 FEN SRIEIT T2,
{B2EREFIZOWTIE, EUEE O FVCHOE Xfordr (XRF) 2170, &
B R ITHRIEE IOV TRIE Lz,
AWFEDFER., 27 2320 TTR 2B # (Triassocampe coronata ) 7>6 TR
5A #f (Capnuchosphaera #) £ TDH 7T SO LA HNRD BN, b

RIrT.

A [BlfeRB S AVl TEIRIBIE ) ¥ 2 — AR LT BUE S £ 20T,
oMLK T HE LA RARE R PL, P2, PS 1 Ultisol, <°<°HIHIC pedogenic
slickenside %7 efE 25 P3, P4 | % Vertisol &% % 5% (Soil Survey Staff,
2014). TEHEHITIC L DS E BRI DS b iR e ORE R, i
MHHEE S5 2D MAP (F, P1,P2,P5 Tl 1316~1364 mm=+ 181 mm, P3,
P4 TIE 1526~1580 mm + 108 mm Tdh ¥, MAT [TF X TOHTHEIZFHBWT 9
~10°C+4.4°CLHEESNT-.

ABFFEOFEGRE, %P H OO 15D 5 130K - 2R B VR ST,
ZORERIT, BHARED DRI TRIEDIREL & i b3 T Lz &
7% Sakai etal. (2020) 72 £ OFATHISE & 13 RAOIZIE DL S A3, P3,P4 1%, Hi
TARBLD ETFENIAE D ARE LJRED mottle X2, §iFE « FRZED THEEOMAEC 1
9 slickenside 237 HA1% Vetisol £ &z HLD Z &b, el &4 P3, P4ATE
PRI VXA - R0 IR 72, BEiE A R o e /IR Ch oo LHEE SN D.
ZORGEOFEHMEEBE T D L, FEEED KL T EARARE O 5
PIFET 2 Z &1E, A7a< & b MAPIZB L CIRSE TR OHERE & 7 J& L7\,
Lo, i HEOERICITEEOKUETS T Tl < EREREOKREN (Retallack,
1991) il | D EHEA 6 DBl & OHEREER BT b 8% 5 % 5729 (Kraus,
1999), KUELISNOZER S I IR G2 o8 biga T o B R H 5. S
Iz R O FALICREEE /¥ = — A nMET U CRET DI HENfFEfES 5
ROBES, HEREAHE T 5 FCTHEIR D, 5% R T 0,
DN AER A RN - AR ORI AL E RIRLIAR L A O T2l BREEHE
ELHEEL, KRR Y 2 — VOB A I =X L HEORF L TnL.

(518 3c#]
FHIZA (2020) AAL AW 169 RIS TR, C02;Kraus (1999) Earth-
Science Reviews, 47, 41-70; Hasegawa et al. (2012) Clim. Past, 8, 1323-1337; Nordt
and Driese (2010) Geology, 38, 407-410; Retallack (1991) Annu. Rev. Earth Planet.
Sci., 19, 183-206; Sakai et al. (2020) Cretaceous Research, 105, 104066; Sheldon et al.
(2002) The Journal of Geology, 110, 687-696; Soil Survey Staff (2014) Key to Soil
Taxonomy. 12th Ed., pp. 341.

DR ARSI, BT =7 U bR — =7 Ttk S
No, Fio, iIZ T4 =T (T 7 v =T ) NoEM I T4 =T v (m
TIVT 4 T NN T, B AR A TR OB LSRR ST, A
BB, ZORBBMBEEOZE T, £ 2 2 a2 0 OREND 10.5 mIThifE
FTHECEAE WA om ) I CRAELZEBADND, TOHRRBELICL
C. Muelleritortis noblisH>% Muelleritortis cochleata ~DJEHEZELE
KO Tritortis integrital™o Tritortis kretaensis ~DEHEZALINFFHK
HIZ I DTz, 206 OB LIE, BRI NS Ttz b 0IcT 5 &
WO IHERR D D, 2/ R MHMEAETERES HIZE DR Tond, [FE
T&za/ R PAVRTHERIIHBHEE LA I LD EREEEN ThH o 72,
(BRI % it L7 s, AR K], e ks e iR E OB 7 B I R
Lienotz, —J7, 3/ Ry bofir & OWEERERMIC ROk % &5
R HNDEMRIRT /% A FOREE P, Ca) 3, Al T T 4 =7 2 (77 v =
T BT T 4 =T (a AT 4 T ) BEREB A THIIL, Ok
HNAENEBIANERIZ IR 72 2 &7 T, S 512, WX CIA(Chemical Index
of Alteration) 7 & ® KM LIEE (Nesbitt and Young, 1982; Ohta and
Arai, 2007) %, HIFHIOCERILDIEINT T 4 =7 TR E 722 L ERT,
D ORI PR L OSRIVIE, —RRICRER OB Z BT 5720,
BT T 4 =7 TR L2 Z & AT 5,

UULEDFRERIE, R Ty FHEEERICBS W TS, fiiZ7 T =7 (T 7
P=T ) LRI T 4 =T (R SNVT 4 T V) OEERAHEC, SRS
WL DOREA N E L2 & BT T 1 =7 SQRELA X2 FRFEES
B EERT, ZIBIE, mY LT 4 T U TOWIA XU b3St T
> PHROUHENEAHEBN) O EREVEO BN & BB OTERZALD & o701 & 72
oo AREM A RIS,

5 FH 3CHR

Nesbitt and Young. (1982) Nature, 299, 715-717; Ohta and Arai. (2007) Chemical
Geology, 240, 280-297; Sugiyama. (1997) Bulletin of the Mizunami Fossil Mus., 24,
79-193.
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TR THUCIRIE FATICHEE L7 S — (bar 5 VM) A0, AR L
DOWIRGAETFTHIN N E END (Masselink et al., 2006), /S—D[E
EEH 7 v a itk b0 S TnD (ex - P, 2008) 23, Al
XIBET DB S TRY (B, 2013), TOBET - BEIA B =
R LIHRIRHATH D, &2 CTRFIETIE, N—DO RN - B2 —D
AE A Ty = A DA g TR « HERP RIS B Nc 5 2 2 AL L
Teo A= XTI, B2 2 a VR L ORINER L A ESCZEHE
72 EOSMOERAEHECBHR L T D Z LSBT,

IR BRSFETY - F - BT ZFEME L, 1 HAZ— L TONR—D
SN - RAIZZSEN L BEZR 12 K DAMOEIN AR~ 5 BT A) (fiicE
B W TERERIIRAT 24T 5 72, 2022 4 8~2023 4 10 A ORI THF 11 42
DI GEZ XD « 7 - ©—F OILFIFIINLET 2 HOILTFE% &
F60m) OHRE Lz, ZOBIBICIZ 202249 H 6 HICHEE 11 57289 A
19 HIZ 14 5, 202348 A 6 HIZHM 6 503k L7z, PRSER % Mt
ZHINTLLFOB) €) D) #fTo7z, B) ¥V + 7 - E—=F TOKME (E
HEABBREDORIE, H27 > a v ORlE, #FRMORE, 0S50
ITRER) ATz, TEOEMITEIC 10 #His (55 WTRBRTIEzZ o
HATCERER L7238 CEREHIIE LTz, €) |NFERRIC L 2 FEEREO
HHFEBR AT T2, 77 AF v 7 BOBHMERIEB IR 2550, o
L, KRR, SRR A A X N ANERBREEE V., T
DL TR AMHRE ZHE Lz, D) HEki =7 OBIEIC X 5N
WEOMRIAEAT T2, FEFIVEE A TE I, S—TEE, ~—R T
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Age of the Kumage Complex of Mageshima, North Ryukyu.
Yasuhide FUKUDA!, Takashi SAKAI? Hiroki HAYASHI?
('Sanwa Geo. Engineering Co., Ltd. ,>worked at Kyusyu Univ. ,*Shimane Univ.)
JLHRERINOTE -, BA R JOW BRI G R S REEE
BEAATS 2 (IR, 1983). T4, - RI2R0 2 FEIEOSHREF,
HYE RS FS L OVHR -« Bl EAT FLERIC 1 2 VTR G B S, K
SRR, BB E D2 D HERE L, IRIEERE A FkE T2 250
HIBRHC KRR TE D Z EBWALNNT > TE . FiFISREEa Ty
A, BEEFMER 2T Ly s AL LCTHER S (@H - 5IE,2009;
,2010). LT, BRI QNGO Rf=2 T Ly 7 A
2, BEFAMI YT Ly 7 AR 5 (GHEES2,2007 5 J3£,2010) .
AEFREEAT 72 BEE (K1) 1FEFRBOE K 12km (ALE L, HE
#92.5km, FEALK) 4km /NG T, (IEHRULEIC S 72 B i (5 1E) O
B 71Im SRR TH S, BEBOWHHMHEOSRT, EBEbE
AL, B - iR A . —RRICEIE OFETH. RO
— S TIRIRAIK B O EUE BPAE LTS, LA — i O£ T, PEfH
A LA ONEE 295, EHBIOMEE b Ly RiE, EEBOREED
Ty 7 AEERMLTWS. ET, KBRS (F) A b2
br—2) (TRO LNV, BESOHMBIHE, ERENLRDREET
Ty 7 AZHAETE B, HERBORMER TIE S TARUBRE OIS A
TP CHERR S AV, T DEBTFHREE D IZA T T Halh & ZXBITE 5.
ARFFECTIFHERRZ B ST 5 BT, 6 HuSA IR A H O
BB AR L, VA Lo 21T 072, ZORER,  PETHEIY
(N4 #HF) B HBId % Paragloborotalia continuosa & Globoquadrina
dehiscens D3RR STz, & HIZRE—FREIO 1T N6 H O R BLZ R~
Catapsydrax dissimilis 3 X O° C. unicavus DFEH BERTE /2. ZDOZ &0
5, PR EHEBEORE LT Ly 7 ZFEHAIH O NA-N.6 HHk
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TVEI 2 AR, G4 ROHEFE) = 7 A AR I L T2,

ZORERLLTF O Z L BN 512, SMIERIC L D3 —DBENZ R
LT, MENLAFINTTL 7y Ab Y 3mfRERMXICBIHTLZ &,
RENLEFINT CRAE, aE, EHLICHBET52 L, R
SINTHHIRE < BB Z L3RV L, RINERTHLY 7 2 a i
BILT, ¥7 v a v ERABBREIXIEOMBBER S D Z &, 7 ay
LHUF KNI B OB 22D B AN T35 &7 va vkl
DT by AR F ORI RN EY 7 > g Vs KB ATREER H D
Z &, PNEREEIC B L CoN—ITMIRERD 7> © HURERD 72 & DI VR - TR
SNTHY . BB S/ NEDBO a2 BE LTS RREMEN H 5 = &

Eita b LI R—DFE E BN O TEZD, ¥U - T - E—FTiX
PN R ECBENT 5 2 AL L Ao Tond, JeATIE R & ClE N —
XA B8 % S WE SN TND, WliE ORE REN T A=
FET DAL Th 2, Al FH7E L7 Hilsi 2 <& v ks
1/1000 &FAXIHIZARRN TH D, WA S ITBBIT 2 Bl N Ch 0 iR
M 1/100 EMXNCATH D, FENMERTH L7 v a VB LTHE
TFARRLAMEN T e B A= DO HIPAE S D B EB & TV 2 L EERIC &
DI BN S TS, DFE D AN—OBENEZ O L 5 2RISR &
S THBEZIT COD ATREEIVRIBE S D, F T HRIORL - O UG RHE
ZHEV T arOWELTL D N—DOFRMESNTND Z LN T
HEns,
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Masselink,G.A.Kroon & R.G.D.Davidson-Arnott (2006) Geomorphology, 73, 33-49.
e x B - R BE— (2008) ¥ T amSCHE, 55, 1176-1180. HILLEF: (2013)
W T A, 69 (2) , 641-645.

a2 EBHLMNTeolz. Teds, FETREIEREOEFHXTIE, N
4 5% 757 Globigerinoides cf. subquadratus DFE & Catapsydrax dissimilis 3
L ONC. unicavus 3FFHATE Y (Fukuda,2015), FHTHEAITIO N.4-N.6
WX TE S,

BBV 7Ly 7 AOHERIFHRIZ I LA PRI E T v /b D
FREHT K 0 P EbAE A~ AT it & ST & 7z (HIE,1982 5 Fok
B+ AKEE2007 ;5 F9)1EA02018; PEF - ##,2020) 23, ABFSEIC Lo THRET-
EPHOMEHIX & & BIZHFITHET 5 5 EE E CPHHYINORE
DT DT ERPBNI IR T.

—7, M= 7 Ly 7 AR B O HEH S BB AN TR < 53
T 5. fEEHEH O~ HEHER T OIS A 7 i b IdHt
WIOEEEE A LR A PE L, ERRMOBRIES» DDA Y A MR ha—
LOPRE~ bV v 7 ZED ST PH YN A-N.6 47 DI EA 1L
AL ST B (Fukuda,2015) . 206 OHFEE, UEERILRED Z7
71 U BT L— b DOFILASAR ORI 25T 5 ECEERR N &7
5.
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Depositional features and eukaryotic microfossils of Mesoproterozoic
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Chitrakoot Formation, Vindhyan Supergroup, the central India
Abhishek Pandey!, Partha P. Chakraborty?, Ryoichi Nakada3, Fumito
Shiraishi!

(! Hiroshima University, 2 Delhi University, 3 JAMSTEC)

The eukaryotic clade is composed of stem and crown groups, and the
emergence of the latter is gathering particular attention because it
diversified into all kinds of eukaryotes that we see today. Based on
eukaryotic fossils reported worldwide, it is widely believed that they
emerged in the early Mesoproterozoic. Among them, Mesoproterozoic
Chitrakoot Formation, lower Vindhyan Supergroup, India, recently
gained attention for its well preserved early eukaryotic fossils including
red algae, i.e. crown group (Bengtson et al., 2017). However, there are still
some uncertainties with Chitrakoot Formation: (1) the inhabiting
environment of these eukaryotes is unclear, although it is important for
understanding Oz demand of the early eukaryotes, and (2) the depositional
age is not well constrained because the upper part (1650 Ma; Bengtson et
al., 2009) is older than the lower part (1406-1483 Ma; Kumar et al., 2001).
In this presentation we will describe the lithological characteristics,
depositional features, and eukaryotic microfossils from Chitrakoot
Formation. In addition, we made an attempt to constrain the depositional
age using Sr isotopic stratigraphy, and some data was conformable to the
ages of the previous studies.

The lower part of Chitrakoot Formation is composed of granular

BHEETREICAHTI=ERLABOI UK
DT UB-A LRI T UBEREF LRET URE-
T=IT7 URSER
BN " - PR

(KBRS B SRR, 2 REACKE)

The Induan-Olenekian and Olenekian-Anisian boundaries of the Triassic Kamura

P-2

Formation, Takachiho Town, Miyazaki Prefecture
Takumi MAEKAWA!, Gengo TANAKA?
('Osaka Museum of Natural History,2Kumamoto University)

BRI RN AR, FEAEDTIANCHKY 200m OBE A FE O AL AR~ =
BEROAPRERAD, HAR— IR S AICH 2 knlZdo7z o THARIZHME LT
W5 (JERIEDN, 1979). ZOAKRERT, AL ->T, FALEY fhi-~r

LREFE, BV AREZEIE, ZER EHEICK STV, EE
7> (1979) 1%, @ RS S FOFRBEE O FARNEIC, EIF 35m Ot
svay (7 vaviIll) 2FEL, EHBICEWT R~ EB=8R0=
7 Ry MEaADSERHNCEL T 5 2 LA WE L7z, 20, Koike (1996)%°
(2019) (TX-T, #tr g rnb, ~Lhf— =Bk
SO & okt b TR AR e IR AN AR LB RS R Shuiz. — 5T, 50

Zhang et al.

w7 vavidida s Ry MEAOERRZ LKA Y, EREOA v K
T VA LR T SR (I0B) 1, WERBEFRNAALOTERALIC & -

TR &N TW5 (Zhang et al., 2019). F£/o, ALEXFTUHE—T =7
CBEBER (0AB) 1IAEEA L SNTWAHA, BEIES (1979) 1%, L0 HMO
vrvay (Brvar 1) T?&Eﬁﬁv*ﬂe'/‘/wg%iﬂ‘: J Fv Mz
WEL TR, FrEOGUEN T LRI RonDRetnd 5. AWt

TIE, ELED (1979) OB 7 g 11 ffﬁﬁ’&é“l’#l 2T, 10B & 0AB
EELEBZ DNDHBUHEDAM L FEHEAZRE LA Lz, LLTFICZORs
AT OWTHIET 5.

T 7 3 BT, JBIER) 30m ORI A1ERL L=, FAZ225%9 13m
O H AR A, BIEK 8n o Bk g Ak o<1 MEA

dolostone (it was called peloidal dolomite by previous studies), glauconitic
sandstone and intraclastic dolostone. Some horizons of granular dolostone
have chert matrix, which contains many microfossils including spherical
with meshwork, smooth ornamented, and multicellular filamentous forms.
The depositional setting of the lower part is tentatively considered as high
energy and evaporitic environment.

The upper part of Chitrakoot Formation is composed of bedded
dolostone with overlying stromatolite-bearing dolostone and phosphorite.
The latter is partly deformed by slump folding. The stromatolitic/oncolitic
phosphorite contains filamentous structures representing probable mold
of filamentous microorganisms. The depositional setting of the upper part
is tentatively considered as a relatively low energy environment with

flourished microbial mats.

Elliiba:

Stefan Bengtson, Veneta Belivanovaa, Birger Rasmussenc, Martin
Whitehouse (2009) PNAS, 106, 7729-7734; Stefan Bengtson, Therese
Sallstedt, Veneta Belivanova, Martin Whitehouse (2017) PLoS Biology, 15,
€2000735; Anil Kumar, K. Gopalan, G. Rajagopalan (2001) Current
Science, 81, 806—809.

JRAE, TEIEK) 10m DK ARG IRED BI85 . fEdEAPCAETE, e B 5
TRV FACEDRER LI 0D, VLAR-“HFEEEZ LR, Ka~vA b
BAKAEDNS H, EHEEEX bRA. Na~vA NEAPKEIE, LT
AN U R A LT BB E N Ch 503, AL TR O
HIGD A, TR A BRI 72 5. IR ABIRAIRE TIE, 50
HECHIR IR B A 1E D S EAE N L BN 513D, 1~2 mnd> K B kA D%
B (~Hiem) BEEEREND.

WLy v a v o2 JFETAPCEREIZTEL, Mibnsmililz. ke
~A NEARRAEPGIE, A R T v #arda/ RYMEATHD
Neospathodus dieneri, Ns. chaohuensis 732 EDRPEHI L=, F
7=, mEENS waageni DEEH LT=Z &inh, K7 v
3 A2 I0B 3E END FREMN B 5. JK AR IS B I, milA Lx¥
T % IRT Novispathodus waageni <P Discretella discreta 7 & SPEH L
7o AR, B LR T U A R T 2 s R MEaESERT L2 LD,
LD Fa~A NEARE &1L, NEGERICHD B2 bND. Fa~v A b
BAKE L OBRPHH 6m A H 5, R RE LICER DA PCET
Y — hOBEEELREHEN DL, %A LVRXT VWA IRT Triassospathodus
B, 7T=VT7 UMEIRT Chiosella J&<° Gladygondolella J&MD =) Rk
fEADER L7c. ZORBEHEIE, AT TE Y > a > I Mo Shi
0AB |35 L &2 BIDN, Triassospathodus J&D = ) R MEADREE
HikohE el S Tunienoic. L, aiiiALxx7 o io= s Ko
MEfZETEEE RESICEY, TV Ty lloa ) Ry MefapERd
HEENG, AL v a BT, EA LR T ORI L T
HEEZLND. Triassospathodus JEDFEMIY, FHEEE /2 13HE FH oAIK
SAMATHRT DR BV E B2 B D,

concavus, Ns.

Novispathodus cf.

5 FH 3CHR

WE - KL - T (1979) FERSE =R Bd2 R B RL&R SCHE, p. 127-137 ; Koike
(1996) Tran. Proc. Palacont. Soc. Japan. N.S., 181, p. 337-346.; Zhang et al. (2019)
Palaeo-3, 519, p. 65-83.
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Conodont and radiolarian biostratigraphy at the Norian/Rhaetian
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boundary (Late Triassic) in the Inuyama area, Mino Belt, central Japan
Atsushi Oshima', Tetsuji Onoue', Yuki Tomimatsu?, Manuel Rigo® ('Kyushu
University, *Fukuoka University,’Padova University)

B =BA L —T 1 7, PIRKIEFEKRCEE A X (CAMP) (Z351) 2 K#
B ITEBIN G & 4 & 7o o CTRA LTz S B R R BRI AT LT, R
TR OHIENE Z S T2RHR e LT HALTW D, B =8k, —V 7/
—T 4 T VBT, IRBRNARE OB RE I, RERRIEEEY (B2
X, fRea KU b, 77U A b)) Oftaics LU ORI 3 His S
T&El. 2055, [RBFENMKLOADRE L, MDY T v FilFaE 2
TR T REOFBEMmM KL O, Ab-ER, B EROmi i CrigkSh Tk, it
SR RFARBROEBNR Z 27252 BN TS (Rigo et al.,2020). Z
NOHOBM =B L —T 1 7 > QBB 22 AR BEE AT L, W3
ATy YU R CHERE L 7 RIEHERE) Cd D A ARD Y 2 T fAHInk T o
JERT v — MBI EIN TS EHEIEND. LrL, Vo ZhfHikpo
JEIRT v — M T ECMEA TSRS TRERIERS 2 S TEBY, K
bEfA CORFEITCICHV LD EBIEED T e A bRa s N Mea
JEFE & DX AT TV, ZOT80, JERTF v — b &g
— VT /=T 4 T BRI R D BRSO At b 21T ) 2 &
IFTE otz Fi, BUEL—T 4 T v OMEEERT HARE LT
Misikella posthernsteini £\ 5 2 /) Ky hMHWLNTWAD. LavL,
Misikella posthernsteini \ZIZFRMIZRERENTF(EL, /—U T v/ L—TF ¢
T B R ERT DR L LR L fe o TV DL B T AT, Ik
BIASCUT OAE A REER A B 5 B B =R — V) 7o~ L —
T4 T VERT v — I BEH L3 2 Ry MBS X O s b E % it

BREBEFHICAMT IEEXAREDHEIRE
EHRENR
WEAE KL - PETE2 - AR

CIRBREE, PURPERFTC R EHAS)

Depositional environment and age of the Torinosu-type limestone in Seiyo city,
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Ehime prefecture, SW Japan
Taketo KITO, Ryoichi NAKADA, Fumito SHIRAISHI
("Hiroshima Univ., 2JAMSTEC)

Y 2 TR~ T EEROSREAAR A, BN, dbiddtigE £ <
IR Z3Ai L (HFT, 1960), — MDA CUEAS 70 & DV el 3 2 U A2/
B RL LCRET 2. 2O L, ¥ a T 5%~ iAo & 2 B
W2, IREBHESE DO UGS S PRIFREE M O RS B2 I L1 5 A < R s
=T U7 KREERRFO LRI EWFIE Tl 2 572 2 & 2k 5. St Thise
TIE, ZOBEAPLIERA 72K ERSSERB bR S12H D EHEI L T
5 (Kakizaki et al,, 2012), JSHAF A 1T UIE UIE FALOfYERSE & OBER
BIAZRNTNWDZEHH Y, RS O MG EIINCE - 72 FURIE A5
ICER S TRV, ETe, ZO X9 RNy b, B BRI IR
IR E DD, ik b L EWHIRICHERICEE 20 0» ) 1ElD,
RIS DO BAG BRI E S 72N Z E& L5 5 X TEETHY, TD
TeOITITA IS B IROHERFEZ SR CIRET 2 0ENH 5.

AN IBNT, AR T i) | BT CR R 21T - 7o & 2 A,
BT B & AL ORYBA ORI LZ AL, Znz ity
varvd iz, A7 va BT, AIKE - BEEORKERE 2 5
2L, EmPEETx LT S FNIRE P2 4au M 5 2 & ¢, BRaRE
TR DB « & TICE S 2RI OV TSN 2 & BARIZED BT
b5

)l g VEITE, A DRVETRS EE, TR - b T AR
RIEEE LS W, BIRAPCE, SERAIRAE~E2b L. #rEss Lo
XRD HTIZ LD &, FPEE TALORE IS S0%FEEE D s 3 FI1 4

L, /=07 /=747 VERORERERS O & R Db afl (=2 R
b, ) EAHEET DI L EHE LTI R T 7.

WFZEDFE R, Btk 27 v a 26 SkirtF X° Praemesosaturnalis
heilongjiangensis, Livarella densiporata s O~/ —V 7,
B L —7 0 7 2 A w3 oMb 13 J8 24 FEASPEHI L7z, T okl
— U7 OFEEfR L ST X 7= Betraccium deweveri 1%, fitt 7 a v
HECHEMARERS N, £loa ) Ry MTOWTE, %) — Y 7 v amd
Parvigondorella andrusovi=° Misikella hernsteini 72 2 J@ 7 fEHEE &
ni=. Bate 7 va D B deweveri Itk FEHHIBUERIT TIX, Misikella
hernsteini & L —T 4 7 v DIEEITKIL SN D Misikalla posthernsteini O
RO REZ RO (L posthernsteini s.1.) OPEMAFRD ST, M
sl EARTL#E S (4
posthernsteini s.s.) &IXEIp DIEENIFHE A A L CEBY, M hernsteini H»
B M posthernsteini s.s. ~ETERENELT DEBEOLOTHDH EEZ BN
TW5. F£77, M posthernsteini s.s. |IfiTt 7 2 a O FETEHNED
BNz ZOZENS )=V T /=T 4 T UBRIE, ik — ) T/ —
TAT VEEROIGEL SNTEZ B deweveri BefPEHIBUEL V) & BIT AL
WALET D 2 ERBONE o7, ARSI T ) =) T/ =T 4 T
BRI M posthernsteini s.s. ZAWTHIIE L7208, X0 EMEREYEAR T
THDIZY M hernsteini D6 M. posthernsteini s.l. B IOV I
posthernsteini s. s. ~DHEALHIZALDIBFEIZOWT, BN, Kbt a
BEEDZEL L BEDETAR I LRIFHAVBLETHS.

ElliiBa:
Rigo, M. et al., 2020, The Late Triassic Extinction at the Norian/Rhaetian boundary:

posthernsteini M posthernsteini

Biotic evidence and geochemical signature. Earth-Science Reviews 204, 103180.

MBI O AL bE LTEEN TV, —HORPKETIE, FfanEic
YEREVEA), BEME, T—A RELTEERTOED, TR 70 m T
A - BABK S%aEh Tz, ZhBORRIE, Atsva iy
T, AREDIEIZE > T RIS O BAG EIINAS, FRHHHKHEDIR T
o Tl E 722 L BRI T 5. F72, FPCAROTEDHIEA LIt Bh
WO L, BRI (2005) OFIEIZESNC S RN AR P4 L
72& 5, 1475 (20.5) Ma &V O HEREERDMG Dz, AR T, hbd
DFERIR LIZHONWTEERT 5

Elliib'a

Kakizaki, Y., Ishikawa, T., Nagaishi, K., Tanimizu, M., Hasegawa, T., Kano, A. (2012)
Journal of Asian Earth Sciences, 46, 140-149 ; A5 A, FIREEME, EfEsiR &
ACHER, A IES, RARHEE, AP, JFEFEEZ0 (2005) HUETZAMERS. 111(10),
610-623 ; HIATSE (1960) REAKZEFLLL, 8, 1-40
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Additional specimens of the Late Cretaceous ammonoid Eulophoceras
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(Sphenodiscidae) from Koshikishima Islands, southwestern Kyushu, Japan
Akihiro MISAKT', Yuka MTYAKE?, Toshifumi KOMATSU?
(*Kitakyushu Mus. Nat. Hist., 2Koshiki Museum, *Kumamoto Univ.)

[ H AR NS T T ALK NI 7 E TR R TR T = ) T 4 AT AR
T ) A ROACKNS & OPEM ITMD TH 7R3, HHIRTEA (2016) 1,
YIS SRR | N TH OO RIS (oA 3~ % ¥l FiRAEIRERE L 0, ARHTE
F% Eulophoceras DA 1 ji (BEA a) OPEM ARG Uiz, 2 E CIRIEIC
DATT DFREEED DIIARO AT = ) F 4 27 AMFHIJET S Libycoceras
M1 RS TR, TS L2572 Eulophoceras 1%, AFto L
CT 4T AMRHIBR T AT A RE LUK THID TTH Y,
HIRTED (2016) TIEZ O AYHPL AN ERIC OV TR E T > 12, D,
FELE T HICHANRE 1T o 7o/ R, RBOBINEAD 3 ff5biizoT
Wi 5.

BAMEAR 3 D55 2 50 (AR D, o 13, #IATEA (2016) THE LIotE
Aa LR U PR P ILHIROEOWEE D, 5 18 FEAR D) 13REH
FEOTERIOWERE HRE LTz, WO s, BEICIEHER o=
b U-Ib 235349 % . A= M UIE LI M % B o IR Gl a 7 B Ak
0, SMUBEII CHERE L 72 2 B2 b T\ A, £z, EENbHA /T ARES
TUE A R, BN S =T VT~ I S h b
Eulophoceras I3 U-IIb ® FH LV EH L, ZOEHEIIED o 3=T R A
7R Sphenoceramus schmidti 735 £i15.

DIRTRES 21T 748 a (HIR1ED, 2016) 13X, KB LERERS B ART
SHVTZEREK) 145 mm OFEAT, MERROBERFHA~ZLS, HEAR>T

tEEEFARIMIEIC ST 5 LB BRIBRER
FRNBOMMBILRRERF
e INRRIN > SRl CR - S Gl o
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Radiolarians from the Haborogawa Formation of the Upper Cretaceous
Yezo Group in Kotanbetsu area, Hokkaido
Haruto OHKT!, Toshifumi KOMATSU?, Osamu TAKAHASHI?, Yasuyuki
TSUJINOS, Chisato ANAT4

(*Kumamoto Univ., 2 Tokyo Gakugei Univ., 3 Tokushima Prefectural

Museum, 4 Marin Core Reserch Institute, Kochi Univ.)

JeHEEACPE S A PRI 1, ARSROBRRIERED 04 LT 5. R P
B A A 2y PEA BRI I TVRAE T & R & 9 2 MRS e L oo I 1]
ERLLSBHLTNWS., Fa—a=T o~ =7 UlEE TR E 35 PR
JIEE, 11 SO 2= k (Ua-Uk) IZX57 S 4, BFEHIEC & 2 FEAI) AR
Wit & Z DT I HWSLIRFEAIE, BECE R A Bl oBRIRSE 2 572 5 UF
2oy MEWEIESAEEAEFRE TS Ug 2=y PN L TS (R,
2009) .

AWFGETIEEIPBINED Uf 2= b & Ug 2=y WO AIKE ) ¥ a—
JVEBILLT, HRILERC &0 il U 7 st A & o SRR LTz,

PN D2 SFAG ~ AR OO B-CIESL IR DI 5 B ONR R FEEH A HERER L 72
HIRE ) 22— D>E Amphipyndax aff. tylotus=<° A. stocki, A. mediocris,
A. ellipticus, Amphipyndax sp., Dictyomitra multicostata, D. andersoni,
Stichomitra sp., Stichocapsa sp.,

Stichomitra campi, S. wallacheri,

Theocapsomma sp., Orbiculiforma monticelloensis, Orbiculiforma sp.,

Archaeospongoprunum stocktonensis, Archaeospongoprunum sp.,

Falsocromyodrymus sp., Cromyomma(?) cf. nodosa, Patulibracchium sp.

72 ED 10 J& 21 FO S A & PR ISR 72 Silicosigmoilina sp.

W5, RimEMIT, DTN LIZIERICHWENE, ~ZF0FEb Y LMmEmst
DT ENAR DTN B D, MEATRIZHEMHEMTH .

Bz LI O PE DR H1F HIAEA b %, KA BEER LK
KERLTEY, SOICKEMITELIC LY —EnLbn T\ 5. #afTix
BAFSNTOWROD, RIFSITODEORKRERIL 1251mm TH5H. £
BAZE D OENTHEL oo T0DD, ARITHEOCHRROB TH 72 L B
bid. B TRDILWINEF D, £12, ~ZDFE bV MmEIMIIEF 125
WIESEDH 5. AT EMTH 5.

7] U < Hrz i P L O 1 O B 5 DIVIAEA o (ZBTATREEATIZ
HDHN, HAFELESR, BERIT106.6mm Tho. dIEMOIRIRT, 55
WihE, ~Z0FEb Y B LOMIEIMUOIE IZHWZERE SR TE 5.

WY UT O P RIOWERE HREH L7AEA d 1%, B RFEShIZRFE S,
JBUGIZ K 0 — 3o T (B b7 D, TR RS, BRI 164.1
mm TH5. [EEBIFHRCTIEmA SR> TWED, (EREEIE AL 220
MEHEDHL 72D . BRARESL, REHEMITIEE A EREET, MEGHITHRE
HHETHIE O foliole <PHi 6 A7 foliole 3% 5.

DL EOBIEFEREND, PILASHELNTAEAR e, b, o (LFAFET, AT
FU foliole 23FEEE L 722\ \RCHER I EEA ORISR &5 Eulophoceras DAFLHL
FChDHLBEZXLND. £z, WUNHFHI BIEL U7 d 13, AR
R foliole XM 5 A/ 72 foliole ANFEEET 5 M0, WHAKEREEZROK, Kifi
ERENIZE A ERFELRVAZREDDS, LD O SIFHIFEORGLHAE L &
Zbh5b.

LT 4 T AERONRE, =7 27 IR O T F AR
RENTNED, Fo h=T7 Vi~ =7 CHIRENCIE T 7 U b3S
VB TAINE CTIRN 2122 EDIREN TN D, QRS 2 B Eulophoceras
PELNIZZ LR, o3 =T VRN, ARG L0E R
BRI E T, 2 OWHK CEEOMMARZ =2 EAH LN ERoT.

51 FSTRR
HIRTEA (2016) HASH AR T2 2016 AFAFFRE TRAEE, 41.

R EDRAAALREHGERE Lz, A7 A Z V7T HEREB B LA OF Tl
Amphipyndax & Dictyomi tra SN2 < FEH U7 ARAXA72 D multicostata
X2 ). andersonil%, TFiih /=T L i~~—2 MY b F7 BN LERT
HIENHMBNTWA, A tylotuslE, BHH =T oi~~—A K b
FT AR IRTIECRTH DY, AFGED A aff.  tylotus [T A
tylotus & WA TRBEALONOROMHIAY T diagonal ridge DFEELHIL, LV K
WC1Ld 5 b OO FRKRORHE A 3 IR B AROFIR R E RO T
WA o R=T VP~ — A N Y B FT OB SIS STV D (LR, 1987).
¥, PBYIEREDIRMIT, FrFHARD A aff. tylotus 1V H/VITHY,
Z O &S A REO T ITALUEE LA O B AT AL E b W St A
tylotus MO T L LI TV 5 (Iwata and Tajika, 1989).

PBIED Uf-Ug == hOHEFERIIIAULAIZESNT, kY b
=T UREE SNTE N, UF 2=y b LR D multicostata
LA aff. tylotus G BB LA REENHER SN2 Z LD, lga=y
MIB o R_=T VBT EEN, o =T s B uR=T U UF =
v MIEREN TS HREMER B 2 b d.

5| FSTRR

HEFZRZ (2009) MUETFHERE, 115, 122-129 5 |LIRFES] (1987) MRS,
93, 403-417 ; Kenji Iwata and Jun Tajika. (1989) Jour. Fac. Sci. Hokkaido
Univ., 22, 453-466.
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Stratigraphy and fossils of the Upper Cretaceous Himenoura Group in northern
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Shimokoshikishima Island, Kagoshima.

Yuka MIYAKE, Toshifumi KOMATSU, Akihiro MISAKI, Osamu TAKAHASHI
(*Koshiki Museum,’Kumamoto Univ., *Kitakyushu Mus. Nat. Hist., “Tokyo

Gakugei Univ.)

THES OB, B EHCRERERES M L TR Y, v AHEOA /'
T LRI, T ) A N E O E~ WA OB LA & S ET D, 2
DOHBEOIHIETEL, A /& T LA LD T A RIS 5
BRI HE & DXL D, BN =T VE~~—RA N e FT7 Ul E ERE
LI TERE (MEDy, 198972 L), LinL, KEOH~—A R eFT
UREE SIUTW RS OB RSB A I Lo Th o R=T7 VR
FIRETHZLPRENTZZ &0, R TH 2 KEGEED LB TR
M HEHEREOHERFAMbAZ AW CTRESh-Z LD, ThET
OGN H 5 = LB Sz, £, BEBSIED DITEFEICZ2 > T
s E e BT MBI LA SCRERE N R R SN TR Y, Al R0y
T VT KBEDORERE & OBIfREE 2 5 1C, IEMERIE T %t o EEEA
LTS UMAIED, 201472 8). UL, EEJEZ O L OO E R
DD ENREEL N, O TFICOAMT DHERUE D BT Db Ll
L oTC, MR AXIET 2 HERH D, S HIC TGS, BEROWE XY
b7 ey 7 MOMERREETH 5720, HEKSORET, BER EBEE
ICRELS B> T HEBEIN TV S,

2 CABIZETIE, TSRO SIS CHUEFEA ATV, S U
R LT BT, TUE /A RRoA /& T LA EOREEM G & kb
b ZRE L, TSI A0 2 MR O 572 8 - B R A B

ERERBEIEHENHE=RLRESEHIH

P-8 B oEH L-EFHEYe R & HERBTICE S

HRREOET
HTERAEA" « /IMRESC! « B5ARUA ® « IR - =%
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(REACKEE, P BIER, °[ESCRSEERE, * mEE) iR
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Vertebrate fossils and facies analysis of the Paleogene Nakakoshiki Formation,
Kamikoshikishima Group, Nakashima, Koshikishima Islands, Kagoshima, Japan
Rintaro URATA, Toshifumi KOMATSU', Takehisa TSUBAMOTO?, Takanobu
TSUIHIP, Yuka MIYAKE?, Daisuke YAMASHITA*
("Kumamoto Univ., 2Ehime Univ., *National Museum of Nature and Science,

4Satsumasendai City Koshiki Museum)

FEVLS REE A S OALERIIE, 5 =R FEEBREO PEE A oA LT
5. FERSICOAT 2 REE O, WAL B LA S s S Tund (Miyata
etal,2011). L8RS & hERES O PICALE S 5 h iSO hEEN b &, /AL
OO 72 EIR DD TB Y, FEEOEA IOV TIXREE)TNTHER
a2 — U7 MIRE SN TS, AR T, PEEOFHEM LA D 5 b, /)
ROWEHPET 2 BUEALA DREIR - RAFIRIE A &4 Wik L, & OHEREEREE
IZOWTHLNZT 5.

TR AL B ST & HIC 1 km 1FE DR E S THRRICHEE Y
i LTS, REOFEREI, Boa, i, T 520, FRERESIKER O
ROV DR C, 01| DU A 4R 2 B ORLRIRbAS & il
JRZERK L T e &8 2 B DRI E-PTRE MR 0 3K LT 5. A
OhEEIE, BENDR LY 140 m T, EMAS NSO°W~N70°E, Ei#HT
10°8~20°S TRl 2777, F 72, NOO°E~NT0°E A1 0 f 22 W A3 iy
DALE L FETBICRE L TV .

HERSFRMRAT RS B, HEREAH A~T1 0D 9 SOHERSFE A5 L 7. HERSH) A~C
DAY S LI HAR AR & R S, KL ORIAEE % 0, JEIEHD

HINTT DT EEMROARE Lz,

R A OB U oA 9 D R E L, WD L VRE A ER THEE R
FEOEEMEEICEE 21 5 . AR T, EHERAL ML BKEaD)es %
FRE T DR () & RREELOFEE U7 JEV WD E SRS 72 Rl 4
Mg (Amano, 1957 ZZ8) 2Ky Lz, WHARMRL, FEMEESATE (K
FR) CRE U SRS S (RFR), IR S EIE (PR o 3 e
\ZHG S D . HVEAREE L, BEARAR AL oo RIS C, EmITRBIIC WNW
T TALIZ 10200 R L, ALFRIE & B OME D37 % 23, NW-SE [
Wi 23S B 7=, ik %A L CIR UgHERE 0 K LT 2 Hk b & 5.
PRI EE, Y b =T U TR R =T VR '
A RO Eupachydiscus haradai <°, A /) 27 LA TN /3= U BEOFREET
¥ % Sphenoceramus orientalis, T171 2 7X=T L BED Sph. schmidti 7¢ £ & ETe
RO ERCTEE D D> TV D, b1, EMAHROBE A L
WETHBMLE L, Ty =7 BT H Y 7 Amphipyndax
pseudoconulus \ZIMAT, P2 F=T LB~ W B2 =7 L BEO Kb
{EABEERE ENTND. ZNEOIFERURD G, HPILIHE FEIs FEs o8
=T B LR L R= T CREOBER R E Y, hLiE S & iR,
P L R=T UHETH D EBEZIBND.

AT D PE U2 B, ~ T HED Crassostrea sp.X> Corbula
ushibukensis 72 & DVFEKAEOHENP LR b AR L, FEICWENOENTS
Glycymeris amakusensis <> Loxo japonica % Tk &2 7 /V—"=7", “Eriphyla” sp.
X2 Nanonavis ¥, A /& T LA AR ENS IRV IRENSERT 5 7 NV—T1240
Fond. ENT S ZHEAORRND, AGRHEHE T 1 BOWE~E
HED RIS HII A HED LB S 2 — L 3l T & e,

5| FSTIR
Amano (1957) Kumamoto Jour: Sci. B. Sect. 1, Geology, 2, 51-75; NIFHIZH> (1989)
EAIR AR, 38, 157-172; /MaIEA (2014) HEEHME 120, 19-39.

IR RRNMERESND Z LN D, 2 OFEIRMERI 1T _E 5L
bR LA E UTRIRDES, BEHIER 5 om 1F & OB R A il ff ~ il [
T, VT T v T T A MR bE NS, HERHE D~T 1R
LRSI, HAREEDTHEREY), 7 L SAT v RV ~7 LARART L—HEEW)
BARHHERE D5 72 o T B PEE I RHBI 22 R SRRk DR T
HERERR 1T ISR S A, BHEC L 0 h ) — TS, R MBI S,
(L3 A T2 IR R AR & RIR S 5. E T2 REWICE A 72 BEATEE (HERE
AHH) b B S, BRI L B2 b s, — MRB LT
o RARDTEIEN b OHEREAR H « T OFREHICHEEN DT TIEL T
DREENRD Y, OO HERTE D~G) IXHSKEHERC 7 L AAF
T RN~ LSART L—HERY) LRI S5 LT RHERS S K <R L
TNB LRI LARARF ¥ R ~J LARZAT L—HFEM b8 SN 5 2
ED, PEIHAT 2 PERE XA ) CHERE L7 e B2 b b, F7-HE
T T ISR R IR TR O A U — T 1, HER W R C Rt~ eI
BRI ChHo72Z &

FHERM LA L, WL LA 2 S 0IEDV IO RS-0, dlE
i3 &b 5 BOFHBMILAGHIEN B Z LR SNl
FLBEAT 2 5D 5 B, — IR O & B = v VST R E Lo
K FHREM M £721E M) ThA. b9 — DI FHE O TE /I
W~ — REIH (P-M) MRIF SN TS, KFEHRO/RT 2=y K3 A4 2
=y FOFIZHLOSEN, " Aa=al v KRR ha=y RIE
UNIg ORI B, JFAAH 2 NIBEREO b 072 L B2 bD. ks, Thb
O/NHOWPED FI1E, HERHE G - 1ITHYS T 2 RK O EHCEOE EH
BUNTIHE T OIRE D DIAENNCIEH U, % < (i L7 KRB A CREH
LZHENLV. 2T ERE VRSN TE I/NEO > (~3em) A ETe)
JE73, EKIREI RIS 2> DU U B SRERBAOILIE RIS HERE L Tk Aic e o 72
=oEBEZLND.

Elliiba
Miyata et al. (2011) Vertebrata PalAsiatica, 49, 53-68.
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The main part of exhibitions and usage for Amakusa Museum of Goshoura Dinosaur

Museum

Hiromi KUROSU, Yasutaka HAYASAKA, Koji HIROSE, Hiroaki UGAI
(Goshoura Cretaceous Museum)

2024 453 A 20 H, AEARBERREHHPTHAT T (& CRETNCHEET
THREO B A —7 9%, ZOMEEE, 1997 I FERTICBEEE L
TAEIFTIH A A RHEDN 2 ) = 2 — T VT 5 b O T, IEFRTFE 2, 718 o,
JEORIERE 749 ni L 72V, ZAUE TICEORHMIE TIE LT & 7249 2, 000 JROIEA
R EOERINERIEREND

T A AR, KEO A ORERRE L E LI KETHME—~DH
SRLROEEMETH Y, BIEELICK, Rkt & LTI TR, REICBIT
2 Mot A OB FEE & L COREIZ 0> TE . Lo LERHED
Mgk e LTodmiia<, MpnmBRseat s & — (GOEFtX = <
a=T U H—) O—A#) 330 nix 20 FELL BRI S ClIEE A1T - T
BY, BRAN— ARSI, EAEERESIT, (EESITR & O -
R %< o7z,

B LOTEREE, EETH A AR EHEORH 25 S LT, Bl L7z
PO A Y, TRE 1 {EFEOKHIOERE D WG], TREDH
RBEIEBOHE R, [HFTHEROZROS) L0 EATHEOL &,
), WU, Ml L, REHIRO KON & Z A% Erstg L 35721
T<, BRROREDEY DR BITH 2L T, KVRFELIERLZERE
SOOI & UCHERE T D liak & 72 5.

BRI, THIERGEA D> O RE DR~ TR O RS (%84 322 D IR
DALF ) THAEROKRE TBROKE] L 520 ) 7IZHl T\ 5. [HiEk
FEAIN D REFE DR~ TlE, HIERFEA:= > b REHUK O HE DO FCERDLAE YV
ThHAMHRETEA T A b EERELENRREITo TS, THHFREOR
BT, EERR SN REOREAZIILD, H< LS T
727 A MESCHELA/ E R ER L, ZRUERMROREDEYI il D

R F LIS T 2F—XAVERLEE~) Y
FaT7EBETHOMEMERICHLEDHEEES
RIEDEE

BT SFA EARFAZREARRZHER), M B3 (B
ARPFIHREMERR), LTy P27y (BERFE
FE0), LA #6A (LEERFAFRBIHENR) , ¥~ 7
1 7v (Rt LBEREYE)
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Paleovegetation and paleoenvironment changes from the uppermost Na Duong
Formation to lowermost Rinh Chua Formation in northern Vietnam inferred from
palynological investigation.

Ryota TANE (Graduate School of Science and Technology, Kumamoto University),
Toshifumi KOMATSU (Faculty of Advanced Science, Kumamoto University), Julien
LEGRAND (Faculty of Science, Shizuoka University), Toshihiro YAMADA
(Graduate School of Science, Hokkaido University), Doan Dinh Hung (Vietnam

National Museum of Nature)

R FLEDT vy VEARICIE, SEZR~HBE=ROF—IXVEL
HEZROU Y FaT7BINHELTEY, F—X v RIEOIESL CHE ILE
BEICEHLTWA, F—XVBE Y Y FaT7BIZOWTE, BHALED
HRENTEMME B AR WA 5 274 > TE7( Trung, 2000 ). LAHLIh
S OFATHR T, MRS ORIVEECRIVM SN TETH S Z £+,
ST LIRS D e CRMB E B RENTWEWLHDAE L, KR TIE,
F—RVRIEADF — XV BREE~Y v F 2 TERTEHOERREER L
LB O - RAEZTVIEMML B OBE#RY S 5L &L EREDVEE
HRALNCTH I EEMEOBNE LT,

RN ORBHI T — XV OR LD 6 b, Vo FaT@oRk T

ERHAKD. B E X2 HMROCAE] TIE, T4 7/ LA 7R E OB
HEIILD LT HREOLYEHE-CEMEE R LA BRLTWD. Zh
DL, REHENSEH LR Eofba GglEss, 1997, 2000; HH
1Eh, 2014; 72 Y) LA OREE T D 2 LT, REOHEMEFEES
LROT o AL LN TE D, £z, fHNICH L% — ME, =
LD B D 7 0 A% L0 B2, REDILAIZ DWW T ORME
WOLHEM L LTHEATE 5. THERORE] 1%, REfpmods =%

(EHTE) OIS HR Db, MiAZIELo e Lo/ ~iliosaa
7R EREOH FEROER, REHEBOIEHRIZ DN T OMYEERTH
5. ZOMIZHEHEH L Vo ENTHEMBSRONHEND, HURO
b £ TS TBROKE] T, Kz BT SEE FHm, A\
g, W TME, REFRBOFEMBEZRNT DITROED, Wk b~
B0 205 A% BRSO EOREAR L LT LTS, RO
R RECRHEEL, FRCCEE, M, RREER CTHmiEO%
JHHHEATH A=A L LTHIAT 2720 Ta <, HUBEROAT 5 FHEA ~
Vel LTHAHTE, MlloREIL SR & L COEMb RiAEn 2
I RTURLFEI 2 =TT AV a vy TRH Y, AREFEA~OR - BLO
M EEH D L3I, HIORPES & D= TR EWR S 2 LT, EEZT
Te<, BihEAFET ZHIRERICO IR HMIEOBEREIRA D LN TE
5.

Flo, BRAR=REFTRL, MWEE 2 Sl s LT, g, &
JiE, SUBHLELSE, FEARUES, (LA Y —=0 7 REFRIT . e LTk
{EADT LR — a ROFIE AT DO S, K77 b Py
—, HAUWEER A ATV D, TS ORI, SIEMREOR X v 77
T, WSO AEM 213 U & 5 Keilkoo B RRE0 BF ORFZE
& HIE T A4 ESHREEIC L O RIHATREL A2 5 TETH .

DAL, RECGHSAHPHHAE O BHEEEE, REOHIE 250, FICRKEH
B> B IR AR BT 5 7o ORF ROt & 72 B 2 L AR S LD

FIHSCHR
AgHuE (1997) FPHHOHE, 116-118 ; 45HUFA> (2000) FIFHH H AL
PERME, 1, 23-27 ; BAUTA (2014) BIFTIHAMACEEEER, 16, 5-7.

H2s 7 BUEHRIRL, MG e LT — XV @O FE D 1 R AR L
7o GTORER, =X EOR EE D 20 JE 24 FELL EOIEM A & R
Uiz, F—R @O SRR S XD Cyathidites minor (~=TFH) T, KT
THEN D Liquidambarpollenites sp. (7 VENTd 5 Z L5, Cyathidites minor -
Liquidambarpollenites sp. AEREHE & LTkl L7z, 2 OGRS Tld/ N
L HEORA R RIRO Y EE B TWD. F7, INEEE VA L B
DI OENGCHERUC LY, T — X 8 O HEREHR R IRIE 22 2 ~ B DR
BETholtBZEz BN,

U FaT BOR FEAHIE 26 J§ 32 Ll oz Lz, Y
T2 TSRO EFERIIH A D Quercoidites spp. (7T, RWCH-Ed
@ Liquidambarpollenites sp. C & % Z & 7 &  Quercoidites spp. —
Liquidambarpollenites sp. {EMFEE LA L7z, s & R oEkh o
Ak S <, AEETII T OIER MR CTh o 7. S S ITHE T
DRI Z T, ~ Y B OIERCUIEN: D Fraxinoipollenites sp. (&7 A F})
DAL 7R EDBITITER LT Z LM s, U o F = 7 [EHERERe O R AR 33 E
DFFHED SALEA S L O LHE I ORI &L L TN, i S
AR LT 2 LA BN Ao 7

7ok, Wil CLPE LT= Cyathidites minor \IAR/E Y 4 Tl D~ TR ORI H
Kt BLEEZBNTVA. £, T—AVENBITE ~A BOREFTR L
HEIET D, 6o C, WiE OREFERZ I RSP, RAES X0 b7
DEMMBIERL SN, ZOWRIZE L~ A BARE LW e bHffESh s, £z
TEMBEEORE LOHEIC OV TR D &, B UAMIEAE TS — X B3/ g
BL VNS CERIBZIRARBREE, ) T 2 TEIT T — R VI, BT
TS TR L FBIMEDEA TSR Ch oo L B2 bib.

5| Ak
Trung P.Q., 2000, New documents about BTPH in HT Na Duong (1), 18-27.
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Depositional environment of “algal limestone” in Bihoku Group revealed
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from calcareous components
Manane SHIMIZU !, Ryoichi NAKADA 2, Fumito SHIRAISHI !
("Hiroshima Univ., 2JAMSTEC)

PEHECIT B ASHICIR S HEBMBA LI Z EXMBNTED, Zhucftks
TR IR =R « SRS AL RE A HERS U 7. (b i T o, wb
i, TR T CEERYE VRS 2 TR L 508, LIRSS R Lo fIKE
EHHZ L EEND. FRTERTER) RO HRE 7 & a Tk, ARER
BEOPSE UTe “BHEAIE” VIS RIEL TV D (ANED, 19905 (LA,
1999). LInLZARRG, 20X 5 RAKEHRED B BRIz 0nzon
T, B S N T, 2 2 TARIFEE, Hliik 2 va VRN
THPKERESRCE B LI E i & 17, ARE ORI E o 7 i EREE
WK ZHEE LTz, E2, 2O LD BRAREBOOR S NIZOnE W) IE#RS
KRAEB 2D )2 THERETHDHIZD, K7 varnbiET 50 FHealc
R, EAIED (2005) DFHEIZHASUNT Sr [RIEASE o i 2 3 A 7=

LA (1999) 1P IR PRICEE 3 2 iRt % 5 SD& 7 v a AT
TRk L7223, PR v a 32 oAbl isic 7= 5. AE T, PEE s
23 YOI 200m 35, BEET S HE 2 g L) 50 m E TR 500
m FFAEPEE L. HUE IR AR O LT TR R L TR Y,
b e AT AR S, FHARPHO PRI I FEE OBE B L
THEY, LIFUEHRAEOERNEZRTA 7 ) r—2a VR0 b, £/
AR - T 7 BRI AR A S BV TR B LIE UIESAET 2 2 &2, MR
IR ThH D EEZ BND. XRD M OfEE, b omaEidmase -
EAICIMZ THIEA BRI T-33%E £ TV, MBS OME, Fffaix
WEOEAL M LUTHEELTEY, AREEBITEENTW o7z, 20

ERhHEMERERICENT IHhIHHROE
e FER
ERER ANFIR? - ARk 2

( BEAZ R REDRERLH - 2 BEAF IS

ERHIEERIE R
Lithology and age of the Miocene in the Sakenotsu coast, western part of
Tottori City, Tottori Prefecture, Southwest Japan
Sucamort Yoshiaki', Onmura Takahiro?, Marsumoto Yuki’

(‘Dep. Life and Envi. Agricul. Sci., Fac. Agric., Tottori Univ., “Dept. Regional Env.,
Fac. Regional Sci., Tottori Univ.)
Lxtwic]

Ry HUR S BT VE R o 1 TR ~ i 12 3 S BT B R
KILEEE B L =9 NPIRE O s E o gt L w2 (N
th, 1963 : 4%, 2023). 2D 5 b AR OFFKILEHREIC 2T
3, ERRIES (2023) TZOMEDHL SIcE NI, ThE Y
DR O SEUERC O W LI 2 it 4 <, FERD b o T
WIRBLIC B 3. AHIFSE C X Pl o AR o S IUEHRHIC > WOl &
T L LB, —HOBELICOWTI A3 v D U-Pb FUEHIE
L72DT, ZZiHEL, HTOFEEEMA 5.

e sta]

ERAE A O WK LS RE 13 A, BRE SRS Bl s X
CRIE~TBCEE OB AL D b 72 5. HBIES 114 et 1
S T RIEEBE DR % &5, BIREESR0 b 5. FiT T,
ZHE L MRADS S Roh, BIehiZx & oZEIYIC X - TR
NEFHESROERPED D,

KA AT A, M LREREETRICHE CER L, BEo
JEX 2340 cm AUF T, WA IEERE, AT EIPOREZEL,
WERE I IR PATERABIE I NS, MR T 1 03~0.5mm ©
REIT, filldoTHY, MEACHEMMEL, HEEOKILE R FD
7%, KEJFEANAA TR TAXA 2575 2BV RETIC X
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BEAORPNTIE, XM N %2 < G I OWEENEL L TEY, L
LY =z G 2 L DUPKERECHERI LIz L B2 bnd. ZOEE
W2 SRR T-50%E ENTRY, ZIUTAKE®RESOEA Y ML LTE
TEL T, R CIE, S OREBO M IEREN RO, Rk
BONLKBODXINEENDZ END, TRHUFKERE THRE LI LB %
bND. ZOWRERBITIIFRAIK 0-11%EENTEY, Uik
ERERCHIRIE E U CHEFE LTz, AR S G AL OB 8 38 H
LCHY, ZrudmdtEmo s/ gz LT, S HICHo “BEa s
EHELTWDZEND, WK > THMBSLRPEFEL WD b0 EBEZD
N5, 2o WHEAKE 1, FERITH R E0A LA ST eI A, HU
THEZE - Tz, BPCEIEHRADHR 96% TH Y, ZIULTITHESHD
AR TH | TENDME SN TN ZZ LMD, WIAKEREEZ R LT
Wo. APCEILT LA VA M= ~T FA M= S, o TEEKIT
FUHIPEORHE A 7R 2 LA G, PRI B R L X —BREE Tl - HER L 7= 2 &
PHEE S5, TS OFER LR HED OHBRHEE S E 2 D &, Pt
DOl 7 ¥ a T, HEES Ko THERIA A i~ L BREEA AL L, Wi
2 Ko TH o TEDENT - il S AL CHERET 5 2 & ¢ “UEEAIKCE” 2B L
Bz BN5.

—7, Sr FRCARREFIZE L TIE, A= a 3 bf O Fe - Mn #BERE <,

T Rr~A Mebiio THRY, FERIEICHE S 202 LAV L. JlE
Sz Sr FRCIRECIE, SJEATRIFZE CHEE ST AERIZB T UK O L Y B
TRRNZ LD, KIS OREEZ T TWD AR B 2 bhd.

51 Scik

SRTIRDL - EHFIEA « A — - R — - L - A1 - AR (1990)
EmiR i b AT IEE S, 17, 51-59; LA IE (1999) HERELZE, 53, 202—
216; AN « FYRENE - TREES - AHETR - )RS - ARREVE - A LR
S FREFRZZL (2005) HUETEAMERS, 111, 610623,

> CERME N2 IRBTRHERN) & R L 72, BRRRES L oBfRicow
TIIFBHERMD =0 R TH 525, B OFEGICHED %, Wi
DT IR [ D WiE DFEAEAHEE S B,

B RAS & B E R TR e A8 L, —af I i S 2 Fro &Il
B~TECEE O KIENE AL T WA, FiF L OoBEROE AR, 76
MoBER T N24" W, 90" , HMOBEIFRIZNTO® E, 90° TH o7z,
BEBICEATZLDIIERE P ABRLN 3. BEAEOBSRIIRES
ERBHIE B A, EPRERT L2355, —HoMERIRE
W&z R L, fffh, BFOCERINTOIGE8H 5, HE IR
ERETERTEI R AT Y T 4 v 2 HikE RS,

[EASD U-Pb E4R]

BIHAS ICE AT 2 RIS ~TACE-E KILER O va v o U-
Pb ERDYE % [ K FIHKAE L 72, % DFER, 19.97 £ 038Ma (2
0) DEAFFFHHENR (MSWD=0.86) %57,

[#%]

W % B < TFZEHb ISR o IR K LS B 1ok P IR & 7z
LIERE N HEER L S EATEY (Uf, 2007), BKERSTRS
HJE % BT & L2BRUE S 0 S EIRITH 5. ABRAS
B X OCEIKEW SRS L O BAERITRTH ICE AT 5 KILEOE
RERT & F 2 b g, FREK LSS 3 ALRERE o R o s
THH WL, BEFRIZD, 2023), SIS 72ERL VR o E

(21.5~19.4Ma) NTH % 7= (P - LLEK, 2019 ; PIHIE 2, 2019,
2023), BHASZ/EERE L RIS L7z Ex 5N 5.

[>eik]
BILE2, 1963, Mg EgEwRs, HWEFAENT, 66p. b - (LFE,
2019, HUEHE, 125,685-698. ; b2+, 2019, HUEAHE 125, 867-875. ;
SPIHbIZ A, 2023, HUETHE. 129, 341-354. 5 EARIE DY, 2023, HUEHE,
129, 45-60.



J\REIZE T 5 KH-18-3 RIAZEALEH (1 b+ PCO3 T
BERMEn-REFARIEEN SHEE SN L HRER
b )
e - JeA AR

(BENRIBRE)
Sedimentary environment estimated from benthic foraminiferal fossils
collecyed at KH-18-3 research expedition site PC03 in the Yatsushiro Sea
Karen SHIRAKAWA, Yujin KITAMURA

('Kagoshima Univ.)
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L ZLoic
g (2020MS), SFE (2021MS), 75 (2022MS) TiE, AILB(bAN S HEAE
SKHALARE DK AEZS B0 IR OHEREBRBE 2 B L TR Y, Theh 1
AOHZD 2T R LRSI EAEG L BEA THEE{To72. 22T
ARFFETIE, INRUERGER T Tod 72 KH-18-3 WRAFFEMTHE CERIR S 750
R b a7 RE A L, WEREOSIEE L LTSN T E 2
FLidb A b )RR O HERBR BE 4 B 24255
2. BB J5E
KH-18-3 YRHIFZeAiiE CERIR S U7 B & b o= 73k POO1~PCLL DF 11 A
DIBIE, FEH K 50em IFEIZ 2ecm DJE S TEEFDIO01TDIT10 & LTE
71110 BB R S LT, ARBFZECIE DI0237DI032 0 10 3Rk L7=.
10 0B BH 148 63 u mOffi ETKIEL TIER G A BRE L, W/, £
D%, WS ETAREENEIL, 12035 2007300 fEARDEARFL
A AR U7z, BUEISE LRWEEIDE, 3 TOfEEERVH L.
BETOREEITV, TIOLELEN 5% EBA 5 b OIFMORIEE 7
o7,
AR LB
B 55, DI023 GFHET 4 cm) ~D1025 ([F] 100 cm), DI027 ([7 200 cm),
D1029 ([A] 300 cm), DI1032([F] 445. 5 cm) 75 EAEA LA LA D EBRE S Tz,
L2 L, DI027, D1029, DI032 {233\ TidA FLIR O EEAE i L 22>

e

EXAREY [ARIIER] (BIBER) (28T
BR—1) T a7 ORI KFRERI ORI
HE I HEBWBOEDEE
FRLERERY - RHFEZ? - AnfEE®

(REAIFBEAR, *RRAK A E b LRTEER - T TE8
Bl d—, CREARRFERFBEIR AT TET)

Activity history of conjugate faults based on correlation of Aso Pyroclastic Flow
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Deposits in boring cores at the national natural monument “Futagawa Falt Zone
(Tanigo area)”
Shotaro WAKASUGI!, Masayuki TORII?, Hiroki MATSUDA?

(*Fac. Sci., Kumamoto Univ.,2CWMD, Kumamoto Univ., *Fac. Advanced Sci.

Tech., Kumamoto Univ.)

REARIRZSIRIT A I, [k 28 4 (2016 4F) REAHIEE ) (T X v R
PIZ 2 ROIARWITEASHEBL L, R HZRIIE O BRI BIE ¢ & i HER
Bil& LT, ERSKEE THi W) ()1IX) & L CERi30 422 A
R Sz, A OIRWTEIE, HPEER & AR ER O 2 ROK
@iz kv, el - d - Bl 3 oo T ey ZiyElsn, ey s o
M EIEF R T\ oy 712t L, $hEFAICIRON T0em (LR L, M7 = >
IEECRK 40em PEF Lz, A7 )BT S B3~ 2 304 <, 28T i@ ©
DN FIRET DA 28 AFREAME ] &7 & 480 e )
DIEBA R S CaEIED, 2020), FIASBHTFRo N Lo FilETHE,
T COSNE T FZENTBIE [k 28 AEREAMIEE ) ICPE D B L W K& L, &
PO BFEVEAHER ST (BEIEA, 2018). & 2 TARMFIETIE, WJIIHK TR
SRS I CBREER O ORI E N5 ROAR—Y 72
TREENT, 2 ROWfE & A TORREA R b ONTRENEREZ 1 &
MCTHZLHEME LT, a7 3o A AR A BT LAk o
VERR, 72888 ST KFHEREN) O E O 72 DI BRI AT & KL F 2
DERMIHCFERARAM ZAT 572,

ZORER, P 5 ONCEIT 7y 7 D=3 73k (Nos. 3, 4and 5) T,

7.

DI023~D1025 F Ti, #HHRITEVLD 2 3 BHEA MR 2 ICITZ ki
HEYRSNT, BEIIAE KB L TV EHEE Lz, HOLBORE
W BLEROFE T d 5 Ammonia becearii <0, PNIBYKIKO RS EHE
T 5 Ammonia tepida 72 & OALMHES FEVY Ammonia J&, W] Nl ER T
% Bolivina striatula 72 £ Bolivina J&I%, WM& & bl wi sz
FABE T THH I AR L, Yl PCO3 1TIRFEDOVUK Th - 7= L HEZ &
N5, WHERAITH BTV DI023 « D1024 TiE, Bulimina denudata A3ER
Cholz. Larl, KK, (2004) (LT, JMRHEOKINGYLIFIE
S TIIR Do T2 ZOREN, THYLRITRMESR L 72D Z NG SN T
BY, KAIFH, (2005) ; ALHE, (1981) (2L % &, Bulimina @O HICITEE
BRICEAEBIAET D ZENDhroTWA, ZhbasEx b L, Z0E
HECERIE 72 Bulimina denudata [3HERPYRHCAE L TV b O TIHA
<, KERBYLIEIC AR L T2 b O 0iEE S L IFERTH - 72 Al
B b,

ALV S N S BUE OB =720, b L RIS o Tz
D1026 (7] 150 cm) ~D1032 DHEFFARAHE, FALRDAEFS L IZLSIOIRIFIC
WSV Th ot EZBND.

FL

DI023°D1025 DMK X ZRBHEOZE iLAe <, PCO3 1H)I DA =
FBWNBREOVUKIK Ch o7z B X HD. F72, DI024 HEREARHIIN
IKDFTRAD G > T= FTREMEDR B 5.

a7 REHIE £ 2 EAA LB LA TEED & )RR O 10000 4
< OHERBREEOHEE SN7223, ABFEORERIE | KD a 7R B0 L5
B ESNEAGILBEAIC L2 b0 THS. SH%IMOY A boaTnbd
BALRERIL, IR A2 BN S 2. WK T DA FLIR O A A%
DRI, FEHLEL - W L OFER &, JiAFEAOREHZR L TH Ff
EERHT 2R H 5.

[

3 JEUEC RIHER 358 D, S5AH AR, 72 5 ONC BT L
SE, TP D, Aso2A KFERHEREY F 721% Aso—2B KIHER YY),  Aso—
3A KRETEHEREY), 72 5 ONT Aso-3B KWEHERIIC KT S D, F T2 Aso-
SA KMFHERE OILIEHIE, T m v 7% LR 7 v v 2 Tk 5.58 m
EVMIEICH Y, EloFR7 ey 7O No. 4 27 & No. 5 a7 ORTIE, =
D Aso—3A KPETTHEREN) O FEETENE, VEMI0D No. 5 =27 D5 7349 3m ARV iz
WZhd. —7, T ey s oa 7@ E (Nos. Land2) T, Hk - A1~
oy 7 TRIEESND Aso-3A KIMIHERIIIMER Shp\u . 2 2 Cal, 1
W, EIOHIINZKIUA T 2D TR AR T % FEE L 7= fb 5,
M7 1 27 D2 7 REO KES31E Aso-3B KFFHER & T Sh, =7
TS Aso-3B KWEAHERIM L B2 DD, ZOZ Enh, ilT 7k
P m oy 2R LHISTRIIC IR LT B B HEE S LS.

PLEOFER L Aso=3 DHEKA R R 120ka IZREE 722 &0 (IMARIZ
73, 1991), FEMIT |y 7 3R T e 7 (2% AR 0.05 m/ky THERE L
T ERHLMNCAR otz —JF, AT 7 v 7 Tl Aso-3A & Aso-3B ki
TR O FUIHER T E RN b oo, dLll7 e v 7 iR T ey 7123t L,
Digd Lt 16.65 m LLRIERE L CE Y, $HEFIRIOLRERE L 0.14m/ky LL
LThDLEHESND. Fio 2 KOG TIL, PR 28 FREAMIEE) 5
KRH R SN R IO L b R E RBMNQ T CHgd a2 &
WD, BARRRL TS Z EIEMFETHY . £z 2 ROIEWIE OZEAHE
FEICEN D DHESND.
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EEED, TEETERSE, 52, 1-8

AT, 1991, HIER(LZESGERREEE, p.11l.
HIEA, 2018, TSWTEATFSE, 49, 31-39.
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ZIC KD VAR - HEMET RV IZED il x1E Johnetal. 2009) 72 ED AT =X
APBEINTND. @EY2—REXT A4 ML, ZNUOORERTT 5 5
ZCHEHELEZONDH, LAROBEEREHLEZRNTRFSNSZ &iT
i Ch I, ISHREFESNTOWDEIEY 2 — RZX 714 hofl
L LT, I A EBOERBENET O OMNZES B, BEERERLA L RS
it L7z Ca-Eskola BN ETeA Y 7 7 AMA~A 7 074 Rib 1700°CH
ERAHEE STV 5 (Deseta et al. 2014) .

PR A ARORER 22 SEE A Th 2 ZH)IH 5%, BEETILy a—
RE X7 A MIHE SN TR, HEBLT 7 0¥y 4 MERIZ =) H O
AVEEIROZE RS D723 ClE, feb sl - mE (675-740°C,2.3-2.4GPa)
IR A FER LTS (Miyamoto et al. 2007). fhid =)= rm Py A K
LIXSL72 Y penetrative 72T A K. AEHRO AT 7 0 Y v A FHIC
SER 1 m BEDO—FDY a— FAF T4 MERORZ MR L-. BT,
FruaOE— REKICL VRIS h AT s oYy A hoOfEE >
¥ — O 5 i & 2B BIRICIRAET 5 BREESEERSND

(53). BMEITTIL, S-C W% & DIEMEBINrE O I ig 5 mm LLF
OMREE (WEAH : v a— REXT A MESIZIHE) bbb, S-C A

NRERE Y NAFREUMOT F -2 X T i
IZEYT HIEREEDERZNR CHERFI P HIHZR
TE—r FAT R AL NT =X Ve L BT R
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Petrology and geochemistry of granites from Wadh Khuzdar area, Balochistan,
Pakistan
Muhammad HUSSAIN !, Hafiz U. REHMAN', Muhammad Ishaq KAKAR?,
Mehboob ur RASHID'?, Nasir AHMED!
(' Kagoshima Univ, > Balochistan Univ, > Geosci. Adv. Res. Labs, GSP, Pakistan)
This study investigates the petrology and geochemistry of granites within the Wadh
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Khuzdar area of Balochistan, Pakistan. The region is characterized by a diverse
geological setting comprising Indian Platform sediments, the ophiolite suture zone, and
overlying sedimentary rocks. Field observations reveal the alkali granites are exposed
approximately 15 km southeast of Wadh city, associated with basalts and serpentinized
peridotites, and surrounded by Late Paleocene Wadh limestone from the Indian
Platform sediments.

Petrographic analysis indicates a dominance of potash feldspar and quartz, with
minor plagioclase and opaque minerals displaying various textures (Fig. 1a). XRF
analysis of 13 samples indicate SiO2 in the range of 62 to 76 wt. %, Al2Os in the range
of 11 to 14 wt. %, whereas K2O contents show a narrow range between 1.4 to 6.6 wt. %.
Based on SiO: versus FeO/(FeO+MgO) values, the studied granites fall in the ferroan
field (Fig. 1b). On the basis of 1000*Ga/Al and K-O/MgO ratio diagram, the rocks
indicate A-type granites (Fig. 1c), suggesting their formation in a rift-related within-
plate tectonic setting. Geochemical classification, based on Y+Nb vs. Rb plot (after
Whalen et al., 1987), show the studied samples as within plate granites (Fig. 1d), further
confirm their A-type origin. Zircon saturation thermometry (calculated from the Zr
contents in whole-rock powdered samples) show a range of temperature of the magma
crystallization from 780 to 969 °C.

The observed petrological and geocheical characteristics indicate a potential origin

ZHOWS T, Py (EAEMR 2L RHL) oAy 7 7 AaA (v
VTV H 4 Mb), A (271X Mgerichallanite), [ AZE RO TEREER)
AN XD S HASEET D, @MEAFIUIHNAASY 7 e fiDOR—7 41
7T A MDD B, T OAEFHBHMITEE SO b D L —ET 5. mE
FRHEO I IZRIEE 1020 pum FRE DR Y TF/VROT AL K, fELAA, N
v 7P, RREAICERE L TR Y, MMRLOR A A SRS IERD 6 72 2 fElk

(1 um FEEORT ZEte) BFEO L 5 EE2 TR LTV 5.

RPEDY 22— R X T4 MESIT ERROREN W LW E TH 5.
W AR O 48 B ARICIRAE T D FEANR & 7 6 40 5 M CHit B 7> & BERIA
Rl U72RIREMET & 278, BRSO~ A 7 1 T A MAFRAF LTl b J il
WUV R I~vA A hThDH. ZOBMREMIBE L TL, =7y A b
FROFLIDERE L TR, EERDRAILAA A PLE T O S A I
BLTNDZ L, oy a Yy A NEROERIBREELZERS DL, =/
VA M GRS 75 km BRE) ORI AAAPEHE (RS 30-25 km FRE)
O EFRHIEME BT OE LD R IC L VB S h- & B2 bhd.

BIJISCHR Deseta et al. (2014) Lithos 206-207, 127-146. Hacker et al. (2003) J.
Geophys. Res., Solid Earth 108,2030. John et al. (2009) Nature Geoscience 2, 137-140.
Miyamoto et al. (2007) J. Mineral. Petrol. Sci. 102, 352-367.

of the granites as a fragment of the Indian continental shield, possibly obducted during
the emplacement of the Bela Ophiolite Complex. Further research is needed to fully
comprehend the geological evolution of the region.
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Fig. 1. Photomicrograph (a), and binary discriminatory plots (b-d) of the studied
granites. Mineral abbreviations, kfs: alkali feldspar, pl: plagioclase, Qz: quartz, Opq:

opaques.
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temperatures of metasediments from western Himalaya, NW Pakistan
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ur RASHID 24, Muhammad HUSSAIN?
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This study presents Raman spectroscopy of carbonaceous materials (RSCM)
conducted on carbonaceous material (CM). The CM occur in rock samples of low- to
medium-grade metasedimentary successions exposed in the Western Himalaya,
Pakistan. The aim of the study was to assess the thermal evolution of the Himalayan
region. Ten rock samples, affected by regional metamorphism, were investigated using
the degree of graphitization of CM by means of RSCM thermometry.

The study area is characterized by low to medium grade metasedimentary sequence
known as the Lower Himalayan Sequence (LHS) at the south and medium- to high-
grade sequence termed as the Higher Himalayan Crystallines (HHC) in the north.
Petrographic observations revealed two dominant morphological varieties of CM,
referred hereafter as type-I and -II. Type-I CM represents low crystallinity or dust-like
morphology and was the most common in LHS rocks. Type-II CM, corresponding to
continuous (thick) fibers or layers, was dominant in medium to high-grade
metamorphosed rocks of the HHC.

The degree of crystallinity of CM and subsequent metamorphic temperatures were

estimated through the intensity-based R1 and area-based R2 ratio parameters. The low-

DOYSEAPIALT 7 F ) IR OEGERPGRO B DA, T b ITHEAEA %
RRLTEZbDOTHD EBZOND. BB EICHT- 2 FEAER S TR
5P, WAERZESERITE LTV D Z b, IKRERIER 2~ 72 L 135 %
12< <, ZAUT AT RIS L D HAERIEH OB TH Y, TOREIT
AAREKICIEBLATOARNWEEZ bR S,

ZEBENA VO Si0, B A RHE, 45, 1~46. 1 wt. % Tdh 5. TER - KFni (2017)
1, HIATERPIRES & 12 & A TINS5 W ERE A Ao EE (kA P9’
HUBIA PEE) OILFHE A S L, Zh b OHIERMEFRRE = L. 2N
VVEOALFRARE, ARLES ORI B DL AU R 5. S10,/A1:05-
Mg# (100 X Mg0/ (MgO+Fe0") ) KTl SE DHEFREBTTD DL HHBA P &
HLL L 7o LSRR 2o g, BB VALY, EERE IR R ORI R AR
FALFREE D Z EAVRIES LS. Ti/1000-V ppm XTI, HERENEIFE
BIDRE D THKA P IIMNE A B~ &'~ ORI RS % o~ 3
S, EEEVE LT B &, KL LRAE ~ 7~ $pkns & HPoifg
HEYHAEB L O LA E ~ 7~ RICB LS. L 2 RIA4 R TH
AL U TREOCR N2 — 3, @A TRUCRICE A, BEATECRIZZ LU,
F72, EOEBuEZENBEOOND. ZOR¥ =13, fREAOEREIZE > TH
BIRMRECTH 2. T b DL FORHIT, ZHENVEDRF 2 —A LA FTh
LT LETMNTLLDOTHD.

Dbz Lan, AT, AffERERIC AT L TR I EA
L7 8RE ~ 7~ DHMER Ch 2 L EZBND.

ElliiBa:

R i - RFNEIER (2017) HUETAE 128, 1055-1060 ; ALEF—F - i
(2012) HVETME, 118, 801-809 ; AMIFUHERIZZ~(2021) MUETHE 127, 447-
459 ; fhIFURERT - sk — (2013) HhERAENSE, 67, 21-36.

grade samples from LHS, consisting mainly type-I CM, resulted RSCM peak
temperatures between 353 to 420 °C, using the procedures stated in previous studies
(Rahl etal., 2005; Aoya et al., 2010; Kouketsu et al., 2014). The medium- to high-grade
samples from HHC, having type-II CM, yielded temperature values in the range from
461 to 561 °C. Petrographic evidence from the studied samples as well as the tectonic
events recorded in the area show consistent results with the RSCM data following the
regional S-N progressive path of metamorphism. The RSCM data demonstrate gradual
northward metamorphic gradient, transitioning from (lower) greenschist facies in the
south to lower amphibolite facies in the north. The extremely deformed faults proximal
samples from the LHS, produced relatively higher peak temperatures, suggesting a
dynamic metamorphism that was likely associated with the reactivation of the younger
faults, resulting into CM recrystallization and elevated temperatures in the adjacent rock
bodies.

The low-grade rock samples belonging to LHS exhibited transitional, whereas the
medium- to high-grade rocks in the HHC had well-crystallized CM. The petrographic
details as well as the level of crystallinity of CM, and subsequent RSCM thermometric
results indicate a progressive metamorphic sequence, showing (lower) greenschist
facies conditions in LHS, and greenschist to (lower) amphibolite facies in HHC,
exhibiting a deformational Barrovian style metamorphism in the region. Our study also
confirms the broader applicability of RSCM thermometery of Aoya et al. (2010) to
regionally metamorphosed rocks, despite being formulated initially for rocks affected

by contact metamorphism.
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A review of the geochemical imprints of carbonatites exposed in Peshawar
Plain Alkaline Igneous Province, northwestern Himalayas, Pakistan
Mehboob ur RASHID", Hafiz U. REHMANDY, Hiroshi YAMAMOTO",
Muhammad Jawad ZEB?, Nasir AHMAD", Muhammad HUSSAIN"

( Kagoshima Univ., 2 Geosci. Adv. Res. Labs, GSP, Pakistan)

Carbonatites are enigmatic rocks with a controversial origin concerning their
formation and crystallisation. Scientists are eager to study them, predominantly
focusing on their origin and the presence of Rare Earth Elements (REEs). This study
presents a review of the geochemical variation of the four distinct carbonatite bodies
(Jambil, Sillaipattai, Loe-Shliman and Warsak) exposed in the Peshawar Plain Alkaline
Igneous Province (PPAIP), northwest Himalayas, Pakistan, using major and trace
element geochemical data obtained from the studied samples and gathered from the
published literature. The aim of this study is to differentiate the geochemical signatures
that provide insights regarding the origin of the magma from which the carbonatites
formed. The results indicate that the exposed carbonatites in Pakistan predominantly
exhibit a calcitic type, with Loe-Shliman tending towards a dolomitic type, as revealed
by the CaO-MgO-FeO ternary diagram. The CaO content in the investigated
carbonatites ranges from a minimum of 25.50% to a maximum of 59.80%. Similarly,
the MgO content varies from 0% to 20.95%, and the FeO content ranges between 0.02%
and 14.50%. The binary plots of Sr vs Ba and Zr vs Nb reveal distinct variations in the
data for each carbonatite, consistently falling within the carbonatite field. The average
Sr values (in ppm) are 5184, 9470, 3228, and 2920, while Ba averages 928, 606, 1084,
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The composed rocks of Fukuwatari mafic rocks in the central, Okayama
Prefecture
Keiichiro MAE, Yousuke NOUMI, Yuta TSUCHIYA
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and 265 for the respective carbonatites. In terms of Nb, the average values range from
186,617, and 418, while Zr averages are 280, 202, and 94 for Sillaipattai, Loe-Shliman,
and Jambil. The Zn/Pb vs Ba/Nb binary plot was created for Sillaipattai and Loe-
Shliman, both falling within the domain of alkaline ultrabasic association of sodic types.
The average range for Zn/Pb is 10 and 11, while Ba/Nb averages 31 and 17 for
Sillaipattai and Loe-Shliman, respectively. The La/Yb vs EREEs binary plot illustrates
the position of Sillaipattai, Loe-Shilman, and Jambil carbonatites within the carbonatite
domain. The average values for La/Yb are 80, 124, and 95, while the XREEs average
values are 2297, 2130, and 1817, respectively. The assessment of Rare Earth Elements
(REESs) potential in the carbonatites involves plotting XREEs vs Ba and comparing them
with the known mineralized REEs hosted carbonatites deposits of Bayan-Obo,
Maoniuping, Lizhuang, Laiwa, Dulacao of China and Mountain Pass of USA (ref 1).
The carbonatites in Pakistan demonstrate enrichment in REEs and align with the same
trend as Maoniuping. This alignment suggests a proximity to the mineralized zone,
highlighting the potential for significant REE deposits in the studied carbonatites. The
geochemical data from past studies reveal a correlative comparison indicating a
common magma source. This suggests that the carbonatite bodies underwent
fractionation of magma and subsequent alteration by later vents, potentially
complicating the determination of the true age of the carbonatites. The reported ages for
carbonatites in Pakistan span from Silurian to Miocene. However, the overall alkaline
magmatic activity in Pakistan is attributed to the Permo-Carboniferous period (ref 2).
The carbonatites may likely have a probable origin in the Permo-Carboniferous era,
aligned with the alkaline magmatic activity of that time. Nevertheless, to draw a
definitive conclusion regarding this hypothesis, detailed and comprehensive studies are

warranted.

References:
Ref 1. Hong et al. (2021) Ore Geology Review, 139, 1-21.
Ref. 2. Le Bas et al. (1987) Geologische Rundschau, 76, 317-323.
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batholith before rotation in vertical axes, southeastern Kyushu,
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ZRE L TCWD, EOMITE & bIT, WEEZHER T 2 B ER ORI 50 1
m 100 pm OAFERZORIREZIAT TIT<, EEOEITE & HIZ, sk
Fifs & RO LTHtRIAL L, 22 BERSERET 5, dH L2 AERT (100)
MBEWIRNC PATICESI L, KEEIC72 D & RARAE mm D HERFO B OIS
A X5 PR Y —T VEINIE AR ET D, 5) BITH O PN TR
T& DRHBM AR IS, WDa A AT D A SRl 12 D OV S iR 72 A
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