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Unraveling geological structures of several regions in
Japan and the World.
Hiroshi YAMAMOTO (Kagoshima Univ.)
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FEF DT R > TE o HAR JOMRAHEC O MRS IE I B3 D AFJERR )
DR LTREE A, WFEEAT - TERERIINTIR - TR 2.

PREERETIOT A b

YA IERRILVE R B AR & T LM K 5y T 2 BB A HYAREIEEE R ChH ),

ZOEET—MERNTHThOESANECTHS. 1A - #H (1990) &
Yamamoto (1994) 1XAHs O hdLiER MIL) 2> THfi T 5~ A rnh
A bOFMR Y v B 7 EIRRERRAT 21TV, <A A B AMEA O]
WIS TR EE 2 L, TOHMBMIL IZX > TSN TWAH Z AR LTE. 2
O DNTHRERMN G, <A B4 bad MIL OEHEZREY TIER0 LR L
7=

IA—EREVURADTI b= X

X AL OISO A o RO DT 2 HIIIE, BXRE 1 EERT
22— F U7 REFFDIAFE LTSI SR T 2 HEAR S H 0, Rk o> 3=
BRHA NS a— b 2L VEIIEIFIN TS, a—k AY VB2 —F
T EA Y RIZEENTNT, KB AT O HERESE & KL
WG L, PN CTv 7 o 7 Ip IR & R MBS 5.
FAREBICIZRERL Y T =2 T4 N~ 7 4 v 7B RS L, THIEE
MO T L ZDOE FO L~y M OWR THL & ENTWND.
Yamamoto (1993) 1Z=r—t A & o B\ oD @ B AL Rl HE 2 SRR SR A L
AERAVEFA DOFE IR R 2 B S 00 LTz, $en T, BRliE s ThUCBAT S
TR EEEIROENRME (Yamamoto and Nakamura, 1996; Yamamoto et al.,
2005) &1772-T, FT—ERAX IO THMIEIEL 90 Ma tHE TR LT

HERIEERALSYEEA L P2 EE DR
— g TARZE L IR B ORISR E ATREIC S B 1= 8Ic—
WARBHR OU—T VAR )
Developing earth science education utilizing natural monuments
—Utilization of locally available teaching materials—

Masaya SAKAMOTO (Kyushu Lutheran College)

ARFIETIE, A HUBIAFET DI - B - TR E OB R R %,
FIHE BT DM & L UEMT 5 AlREMEIC DWW TRt Lz, 3¢
HEFEA (2018) OFEIRHEIEE I, W - AR SR BRE OBDY %
LT, BROBFCHUIMEAZBYR L, BRE KON 5 RBE-ORF AR
TOURH - e NEERT 5 2 ERERSNATND. LA LBURTIE, HHEEH
\ZHUEA ZAFTE S 2 HUBE B0b O B 72388 8 7 1A RCHEEA T B~ 2 A3 +-4312
HERENTBLT, 74—V KU —2 ZH0 A7 #RHZ o Elia s wifE <
bDHLVIBEMER SN TS (BlAE, =ik, 2008). —J, HEROME
TEFRIRFLRIE, MU ECF IR AN AN IR B, HEEEE bHERIZA
JARMENTWD SIS H 5. 72, Ukt & L TITEUC K k7 ()
R LD, FERKGLEIT, FREE B TR L ERIC
EATE 2EMARCTHSH. EL, FEDLR BT, A& Db Y
JERHE R EO TRBSNATFETH Y, BIEE - Lk - JEHRE & W o 728
FHIZRERICTE B 22975 C b FRIE L oBRED B,

ARFFETIE, BA G L LTS RE AT O EEE R ES N 0
W7 ZHY B, B0 HEE R Lz, i PRE, £ 2.9 410D
N KABGEHEREAD OISR 23 FKIZ K> TRESHBR ENIHATH
0, KRERHERI OHERRIR DLW - JRRE O, R 2 — i ThRE
HCHBER C & B AR D i W HIER U T 5 (K, 2018). “#ifE
PR GO, 2018) LOMIGERD &, /INFRERR 4~6 fEAED T
HDS< Y EAHE) (TIIT D KILTES), HERE, REOBIRA BRI ER i S
DHME LTERWVIEAEERA LTS, # DR T, kisiHER oftE
Widi% [RIRDOR—Y 7kl & UCBISRTF, MO & ZRIEIC
BIETHZENFHETHD.

0-2

JESZ LU CRIEM S 7 =274 NB L, 80 Ma BHE TIZAPISHOLM:
TCHEMICEE LIZZ LR Lz, ZRHOERITa—e 27 VBl
—Z T AR UTERE & —B L, A v Rea—F 7O LD du.

hEERICEHT- LR H2RE 2T RS

Ueda et al. (2017) 1%, FZ & Juic M PSR O IS s RS EE S
LTl BECEENESCE AR T a—T Ly 7 REMR L TND L%
R L72. Yamamoto et al. (2022) 1%, ZHU5 OFKRIELEIHO Y L2
U-Pb AL HE [RNCIRLLZJIE U CRHREO T 2 A > TIZ KT % alREME %
FEA L7208, A2 lERIc b & SR E W S BER S o 7. AT
(2024) 1%, ZOBEREE TR ATREZAR TR SO M WA L, 2B
SR 4 PUEAR I ZE a5 HHAC B D IRZE K — 3928k ik o
Wi EAic 7 U o LTER LTV D SRR L, ZRetEE —fE LT [H2
JINEZERAEER) &k Uiz, WG H#52 & o CHEj B Aok,
Z)EERAE G & L ATREAR B R R ASTRD DR, 22T, [AIE»

(2024) [ FH2) EZERAE SR D S3AR AN A B 7= 7 AR Hoc & LT [z
) LD T EERRE L. R BHOMRIT 0% bERL TRY, T
1372 (2025), 12 & 0 2RV E OULEE 43 600°C A B2 D & L TREH,
BED (2025) OREYED L 3 AR ALY M X B & F2IEERES
RDJFE DT HAHIA T 2 FIREMEDN R E LTS,

LA HEH, 1990,  #li KA BRI ARTYEM Y, 16 256-47. 5 Yamamoto,
of Structural Geology, 16, 61-70.; Yamamoto, 1993. Journal of the Geological
843-856. ; 1996.
Geological London, 153,
International Geology Review, 47, 1035-1047.; Ueda, et al., 2017. Island Arc,

1994, Journal

Yamamoto, Nakamura, Journal of the

2005.

Society London, 150,
965-969. ;

Society, Yamamoto, et al.,
26. €12199.; Yamamoto, et al., 2022. International Geology Review, 63, 1-16.;
IAIEAS 2024, HUFHERE 133, 447--464. 5 FBHE7, 2025, HAMEFRW 132 4
EATRSMEEE,  T6-0-2.3 BRIy, 2025, HAHWEARG 132 4R R
H, T6-0-5.

O XS I BRI, AR SRR IR B D b O Tk e
<, VAR - AR AETRREICAFAE L, Mo BARBREEOR Y 31D & BB O%
WTW5. ZiUE, SRR, RIS Ko Tl E o K5
7R HBTR 2 B OB SN T & 7200 & R T RARIGEHIL T H v, Mk E A
ORHEZFIET 2 5 2 THEBERTHNY L0 b. FFE - F - (2012) OHSL
WCkiud, R - AFITAEE LD Obh XA E L TESI LT, FEN
Ka THSF) L LUHERRT < b LS ThY, HER UM OIEHIL,
HIEROD RV EE S & S R & 2 BRI 22 itk o> B8R & A O TR &
592 THTHS. F7z, Wbt & Ui Sz AR cfilin 5 1281,
B RE AT LIRS 2 2 THEIC OV TE 2 2520 L b7y, H
BB AN - mERAIE 2 (I 5 B2 b .

7208, MBI EGERRSE B A o ML EEICHL L TR0, R

BOEME LTI ITIFZ L OREENHE D . SUBU 2 EEICTERT 5720
121, b & L TOMECIRED B A B E 2 oo, W - AR
OREABERICEUE L CNEZ TR T 2 LR S 5. 2070, UM R#E
OIS L, MBS & FREE SO W T IS TSV TR Z HE IR
TEDLNOBERNEETHSH. 29 LIZ AL, FREE & b T8z >
FeHE LT, W - AAEICHIBRORR Y 35 2 SIS B S, koo H AR
R E HE T HIEE L TR 2 %E 2R vz 5.

[RtEE] ATEE 272 012dr= 0, AR, ISPS AHfFfy (LEFFEC)
JP21K02232 DBk 2521 7= b DT iz 0 feLs L i E.
[5E30k]
SCEAREE (2018) < /NERSFEFREEGE (CFA 29 HHE57R) MREHERHR. 167p.
HEHIREE,  HO
SUAET (2008) : /I - HEESEREHC U D Mg O BPAMBIZR D HERE,
B, 114, 149-156.
RARNE (2018) : BIEERAKGEY Nk D7 ACRIRATHRE . 55 2 [
J NIRRT R A SR, 3p. BRTTHBEZEES.
FERRIEZE - AFsadh (2012) « EBHEEICBIT A AEE L FENE LD Y N L v
ZNZBAT BT, BARVEHE TR, 27, 61-64.

BT
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The Origin of the Kumenan body The Yakuno Ophiolite in central Okayama
prefecture
Keiichiro MAE, Yousuke NOUMI, Yuta TSUCHIYA

(! Okayama University of Science Graduate School,> Okayama University of
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Science)
iz

AARFIENIZ IR % 2R R OB A0 L, FICEA 7 44T A L L
IENBEAEEREEGT S ON G HFEIFIED, 2010 72 &), BEEEARE, AL
B2 O KBS RPN 20T CTIFFE L, — BB b LTV D. 20
MRS, ~VAROEHIBE A RS ECTHETH Y, FHC [RAHA T ¢
FTA BTN D S~ FR D RO S E Y T D ORFHED, 2024 72
L. R LR R b BER E ER O SRR RS T 528, BRI
IFZ LV AR T, HUERRA, ERERSEL ST, Yrar U-Pb
EREZB L, TORMRKNEREE B L.
SATRTEHRL

DKFEERIZLL T QAN DI S, LR —FEEHFRO Y =7 2> T

v TR TERL TR TR 0470y 2Ky SRS,

SERCH © MEACA S & DM FIRHE S JEE T S

BRE ARG - A D A7 EOKRHRkE T

B E RO R EMR L, ARG, RHRA, BREa LSS, —HTE
WLt R =S D

BEREA : bV LIERPIRE D 50 5. HUEEERICAIEL, 2 < BE
WeifkE A4 5.

RLZ4 b« ZRE : BERARARZ A L, HIRHEAORR A DR 2 51,

WRUER  RAIRST, KILEHBEE GOBES DN 5.

1995 £ “BRDTE OFREMB-FHBTETI
2B 5 ERHBO S f—

EATRI

(B

Mechanism of “The heavy damage belt of the 1995 Hyogoken Nanbu Earthquake”
Tatsuro YOSHIMURA " (! Daiichi Fukken Consultant.)

0-4

FUINACTE N 5343 B ke 2 ) 11785 BT O W4t A3 0 #8280 Ty i
PR 20 U 7o R, 2 RO WTELHT (51 5RIBTZLE: & FERRNTESH) 2kt L7z,
Z 0 2 FEHOWZEEY, EEEAR T HLIRO bR D V. [ERTE A T oW
TEHTALHh A 0 KL, DRI - s - SRR TR 2 DA S,
ZNEITEWTE L RS (K-1). 1995 4L LR IS - 2000 47 S HUR
HFE - AGEENTE O VEWNTE — SR ORREEE, 500m~600m TH 5.

1995 4F S SR FE i AR O BRI F8 A4 L 7o s oW 4R Pkl Y, B Ry
EWHENTZ (1K-2). #F TN TIEBAB R R IR S h T, RO
DOFEUFIR & LTI, B OIS &2 5T\ 5. SURHEHEGRA ChR
SN E IR BT OWAEER 2 K-8 1R, EEEE AT UE)
B AL 540m (ZiF THI8RIIEGE ) 2304 LT\ 5. YHOTERTE L,
-2 OFARD TRE T~ 7) \SRHET 52 &b, “BEOK BRko TN
Ik THIBRIIEGE ) GRIEWTE) L& bhb.

RBRT

s
A

-1 () 1WA, IWERBIC T2 EMENEEE) 13, IS5
FHTHATT 2. () BT IR 31T D i RE A & RS54

LM

mg# (=100xMg/Mg+0.85Fe®™) vs. TiO. & A it % W =Tk OfFHz L v,
AR OIS, BIZRAAB) ) B F S5 Z ik S (MORB) D filk
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AR5 Z & TR L 9. 2O E FICHIBHFE A TV, BRI
(FHEEIEDS 2015) A — "—L A L, TERKETH. TERITIESNT, &
BTN D 4 TR CBUHES A 247 > CHVE 2 VER L7

FIEHUEE, TAHIE - BEHE (SRR 2000) 258 LC, BiAk - ) -
S O MRS (R TEHERD JE, & U C At A4 2 A Ca e HE
) B % X5y UTe. SUBHE S X OV O -VEAEE I D T, Z9REEIE ) (2015)
Lo RSN DOEMIEL, =B~ 2 7 hEERE s (R
M), Vo FIMEa T Ly 7 AR O Ml R A R - BRI
FACaaRIC Ry LTz,

B, VERR L7 HUER & 4 100 HA AR - i PRI Sy 0 BEfR % H)
R LI b DT, Ko, BiROFASUTMER & T ) — @D 2 2 47
P~ PR RN 5 & 2 AT, Hiff - S8R & OB iR
Zikte b O, WREITHERIR A B E RV b 0O, # LT RIS Tk
WIS - RERIUCE > TIT ). 2L ZUE, s ko 20 S ste

BEEHEESHT TR SNIhEENE L &KT
BHIEMEMNEED MRS & UM
ARIZED < HF%E-

ZRGE—12 - JEERR! - Swarnaa ANNADURAT MUNUSAMY! «
4% > 2« Das KAUSHIK"? « FJsiak—pp *

(MIREKR, *HiPeR IRER, °UFAEMTIEBIRE B m &1 = 77 BIFZERT, LK)

Seismic faulting under greenschist facies conditions followed by aseismic faulting:
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Insights from microstructural and mineral chemical analyses

Jun-ichi ANDO'2, Ibuki TUDA!, Swarnaa ANNADURAI MUNUSAMY', Naotaka
TOMIOKA??, Kaushik DAS 2, Seiichirou UEHARA*

('Hiroshima Univ., >HiPeR Hirosima Univ., 2JAMSTEC, 4 Kyushu Univ.)
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Au-Ag gold mineralization and study of the fluid inclusions in quartz from the Yuki
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Gold deposit, Hita city, Oita Prefecture

Hafiz UREHMAN', Rena YAMADA!, Ryouma WATANABE!, Tatsuhiko
KAWAMOTO?, Hiroyuki ARIKAWA3

('Kagoshima Univ.,> Shizuoka Univ.,* Arigato General Incorp.)

This study presents detailed petrography, whole-rock geochemistry, mineral textural
and geochemical analysis, and fluid inclusions study of quartz from samples of the Au-
Ag-bearing quartz veins collected from the Yuki Gold deposit, Hita city, Oita Prefecture,
western Japan. Preliminary field survey and petrography, conducted on 8 samples
collected during the year 2023 from several vertical to sub-vertical ore-bearing quartz
veins in the Yuki Gold deposit (Rehman et al., 2023; (LI [ {tl, 2024) provided
promising results (Au contents ranged from 10 to 13, Ag contents ranged from 23 to 58
ng/g, respectively), through the chemical analysis on the cut and polished sample surfaces.
Following that, 16 additional samples were collected from the ore-bearing quartz veins
during the second field survey, carried out during the year 2025. Detailed petrographic
study on thin sections, prepared from the quartz vein samples, showed two dominant
textural domains: (1) coarse-grained, bladed or feathered-type quartz crystals mainly
oriented perpendicular to the strike or extension direction of the quartz vein, (2) fhe-
grained matrix domain within the blady texture. Opaque phases (including Au-Ag ore)
were spotted randomoly throughout the samples.

Geochemical analysis were conducted on whole-rock powdered samples using the
Hand-Held XRF (Bruker S1 Titan 800). The results showed > 90 weight % SiO> from
quartz vein samples and from 64 to 81 weight % SiO: from the host rock samples (dacite

A4 Y FEEER Jhamarkotra BIZRo5h 3 VEs
BRA ~OT M54 FORRBERE
AR - T ¢ TTev = e F I TRLVT 4 X
LB FFERRSZ Y - SR e AR

CIRRRSE, 27 U — R, P BURLRAE,  EET IR B R

Formation process of phosphate stromatolite in the Paleoproterozoic
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Jhamarkotra Formation, India
Kuon SATO, Abhishek Kumar PANDEY, Partha Pratim CHAKRABORTY, Akihiro
KANO, Ryoichi NAKADA, Fumito SHIRAISHI

(*Hiroshima Univ.,2Delhi Univ., *The Univ. of Tokyo, JAMSTEC)

A rm~ 74 MY, EEMEDREIC X o OBk SV 3ER A OHERT
W HREE CTh 5. ZORBITIREEEI ) DIk S D208, FaUuz ) Vg
Wb b0bd5, LSS TWD Y VEREA ha~ b T4 R L
T, 77 VNVEIRAR Salitre JEB3 LU Rl RART 730 R
Jhamarkotra JE DBIAZET B D, FFARO Y VEREA ha~ h T A KO
FRAC I A ERURE A BAR LT 5 L i ST % — 5 C (Shiraishi et al.,
2019), EHAERT 78U BIEROHERIERIE 2.1-1.7Ga & HFE D il ST
WRWZ &M (Deb and Thorpe, 2004; McKenzie et al., 2013), 2EREHETH
Lt a—a=7 KM (2.3-22Ga) EBIRL TODNIARHATH L. £ 2
CTANFFEIE, Thamarkotra JED Y VB A < b T A MZOWTEIREITV,
FFAEROF LT 52 &C, VUBEA e~ N 74 hoOEERRE, B
L OENDHIERBREA T & L0 LD BT 200 e d 52 &% H
HeT 5.

ABFFETIE, FIC Jhamarkotra FEILIZ R HALD U VEMEA hue< R T A b
TR E Lz, Z 2 TIHES 10km LLEIZH72 > TEER 13-37m DU
VERMUETEN A LTCE Y, U LIERHNC K> Tt sl L Q. £
T « ZERRAEE /R TIT Y VIR I S TV Y, ABRA e~ b
T4 b EEEICK L COHTICS EIEE SN T 5 —07 T, A1 - &
FRAVNE VB b —EETRONE. Y UEREA O B & FAAZEICEIRE T

to rhyolite or their highly altered parts). Majority of quratz vein samples showed Au and
Ag contents ranging from 5 to 47 pg/g and from 98 to 488 pg/g, respectively. These
results indicate higher prospects of Au and Ag contents in the Yuki Gold deposit,
suggesting its high economic potential for the economical ore deposit.

To understand the morphology, textural relationships, and chemical composition,
EPMA study, using EDS spectroscopic analysis, were conducted on individual ore
minerals withi in the polished thin sections. Backscattered electron imaging confirmed
euhederal pyrite, chalcopyrite, and subhederal to anhederal Au-Ag-bearing ore phases.
EDS analysis further confiemd the Au-Ag compound known as the "Eletrum" through
the chemical analysis, that showed content of Au up to 60% and Ag up to 40 %.

By applying the homogenization thermometry (heating and freezing experiments) on
fluid inclusions trapped in quartz grains associated with the Raman spectral study,
conducted at Shizuoka Univeristy, we investigated the formation conditions of Au-Ag
ore and fluid source that formed the ore. The fluid inclusion's study showed a temperature
range from 190 to 345 °C, with the salinty value of 0.2 to 0.5. These results indicate that
the source of fluid was dominantly from a fresh water and the temperature range for the
homogenization experiment showed consistent values to the gold formation conditions

commonly found in other well-known gold-ore deposits within Japan and elsewhere.
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Subduction and exhumation history of metamorphic rocks of
the Renge Belt exposed in Sasaguri, Fukuoka Prefecture
Swarnaa  ANNADURAI MUNUSAMY!, Jun-ichi ANDO'?,
Kaushik DAS'?, Dyuti Prakash SARKAR?, Seiichiro UEHARA*
('Hiroshima Univ., HiPeR, Hiroshima, *Yamaguchi Univ., “The Kyushu Univ.
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Museum)

The Renge Belt exposed at Sasaguri in northern Kyushu contains high-pressure
metamorphic rocks that record the subduction and subsequent exhumation of both
oceanic and continental crustal rocks. This study aims to elucidate the subduction and
exhumation history of serpentinite, siliceous schist, and amphibolite of the Renge Belt
through an integrated analysis of field relationships, deformation structures,
microstructural observations, and mineral chemistry, with particular attention to their
tectonic association and the potential development of a serpentinite-matrix mélange.

Serpentinite in the northern and southern parts of the study area differs in terms of
field occurrence, mineral assemblages, and microstructures. In the northern area,
coarse-grained antigorite serpentinite forms the dominant lithology and hosts blocks of
amphibolite and siliceous schist. This serpentinite is characterized by dynamic
recrystallization and localized mylonitic zones, indicating focused shear deformation.
In contrast, serpentinite in the southern area occurs as lizardite-rich serpentinite blocks
enclosed within amphibolite and shows block-scale variations in serpentine polymorphs
while preserving pseudomorphic textures. Cr-spinel chemistry indicate a forearc
peridotite protolith. Ferritchromitization at approximately 400-500 °C occurred during
or shortly after serpentinization, during which magnetite overgrowth developed on Cr-
spinel rims. Zoning variations in Cr-spinel among different blocks suggest that
serpentinization and associated fluid-rock interaction occurred at different stages in
different blocks. Whole-rock geochemical data further support a forearc peridotite
origin.

Siliceous schist occurs as blocks within serpentinite and consists predominantly of
quartz with minor phyllosilicate-bearing layers, suggesting a chert protolith. Quartz
exhibits porphyroclastic texture and subgrain-rotation recrystallization. The c-axes of

Deformed migmatites and leucogranites from the Indian
Karakoram Himalaya: an EBSD-based study
Dripta DUTTA! and Takeshi IMAYAMA?

(*Hiroshima Univ.,’Okayama University of Science)
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Migmatites and leucogranites formed by partial melting provide key constraints on
how melt presence and migration influence the rheological evolution of the continental
crust. The 10 km-wide, NW—SE-trending Pangong Metamorphic Complex (PMC)
comprises abundant migmatites and leucogranites and offers an ideal setting to
investigate melt-deformation interactions. We examine deformation microstructures
and crystallographic fabrics in two amphibolites (LD29, LD36B), three amphibole-
bearing migmatites (LD30, LD43A, LD43B), and two quartzo-feldspathic
leucogranites (LD33A, LD40) from across the PMC. Amphibole in the amphibolites is
dominantly magnesio-hornblende. Amphiboles from LD36B show a broader range of
tetrahedral Al contents (TAl = 0.32-1.34 apfu) than those from LD29 (TAl = 1.06-1.48
apfu), sampled from the PMC core. Sodium occupancy at the B-site exceeds 0.2 apfu
in LD29 amphiboles but remains <0.2 apfu in LD36B. Amphibolite samples display
strong shape-preferred orientations and well-developed crystallographic preferred
orientations (CPOs), with <001> axes preferentially aligned in the XZ plane and <100>
axes in the YZ plane, whereas <010> fabrics are comparatively weak. Quartz CPOs are
weak in samples from the PMC core but strengthen systematically toward the bounding
shear zones, indicating increasing strain localization. Plagioclase exhibits moderate to
strong CPOs overall, with stronger fabrics in amphibolites relative to leucogranites. The
presence of strong CPOs, abundant subgrain boundaries, and crystallographically
controlled low-angle misorientation axes in amphibole, plagioclase, and quartz
indicates deformation dominated by dislocation creep, with no evidence for pervasive

grain-boundary melt during fabric development.

Keywords: Crystallographic preferred orientation, Deformation mechanisms, Partial

melting, Amphibolites

recrystallized grains define a Type-l crossed-girdle fabric, and c-axis orientations
indicate a top-to-north sense of shear, implying that the dynamic recrystallization
occurred during exhumation if the oceanic plate was subducted in a northerly direction,
as it is now. Subgrain boundary trace analysis of porphyroclasts indicates activation of
Rhomb(a) and Prism(a) slip systems, corresponding to deformation temperatures of
approximately 400-650 °C. This suggests that the first deformation event of the
siliceous schist occurred during high-temperature subduction near the peak
metamorphic temperatures of 600-800°C (at 5 kbar) as determined by garnet-biotite
geothermometry.

Amphibolite occurs as blocks within serpentinite in the northern area and as a larger
body in the southern area. The origin of amphibolite is interpreted as MORB, based on
bulk rock and zircon geochemical data. The amphibolite shows re-equilibration of
hornblende to actinolite within the kink bands, partial to complete replacement of
ilmenite by titanite, development of retrograde chlorite (pycnochlorite) along grain
boundaries and fractures, and epidote-plagioclase symplectites dominating the matrix,
altogether metamorphism  during  exhumation.

suggesting a  retrograde

Geothermobarometric ~ estimates indicate peak metamorphic conditions of
approximately 550-750 °C at ~4-11 kbar, followed by retrograde chlorite formation at
temperatures of about 250-400 °C. Pseudosection modelling constrains both peak and
retrograde P-T conditions and delineates the inferred exhumation paths.

Based on the spatial distribution of lithologies, particularly the occurrence of
amphibolite and siliceous schist as blocks within serpentinite, the Sasaguri area is
interpreted as a serpentinite-matrix mélange. Serpentinite derived from forearc
peridotite records progressive deformation, serpentinization, and alteration during
exhumation, whereas chert-derived siliceous schist and MORB-derived amphibolite
experienced high-pressure metamorphism during subduction prior to their
incorporation as blocks into the serpentinite matrix. Microstructural and mineralogical
variations among the blocks preserve evidence of their diverse protoliths and

metamorphic histories, revealing distinct subduction and exhumation histories.
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Integrated stratigraphy across the Norian/Rhaetian boundary from the Upper Triassic
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pelagic sediments in southern Italy

Shotaro OMORI!, Honami SATO', Kento MOTOMURA!, Katsuhiko SUZUKI?,

Akira ISHIKAWA?, Tetsuji ONOUE!, Angela BERTINELLI*, Manuel RIGO®
(*Kyushu Univ.,2JAMSTEC , 3 Inst. Sci. Tokyo, “Univ. Perugia, Univ. Padova)

B=EA S — U T y/v—T 4 T VB (NRB;~205.7Ma) T, JEEMEAE
W OHERR A HERBIE T O RFFRNAELLOARFE RRE SN TS (eg,
Lucas and Tanner, 2018; Rigo et al., 2020). ZAUH DA E LT, [AIFREHICIEE)
L7z Angayucham #E7K LU O KBS L2, Rochechouart 7 L—# —ZJfK
L7 RARMEZEA R N & OBTEMED R S C& 72 (Rigo et al,, 2020). L

L, &HuslZ 31T 2 @i O A8 A+ I CHESL STz
W, B2 v a VRITOREREFOR LR, FHEA N b & AP - BRI
) & ORFHBIRIEBHRIC OV T, RIEF—HRIFCE > Qg 22T
ABFFETIE, NRB i30T DR A ER L O OFER 2P 60025
ZEHFHMELT, A4 Y 7S Sasso di Castalda &7 > 2 ZH#HT 5 EE
ZESRIEPEMEHER I 2 O o BRI T okl - = Fu MesER
ARG, T BEETRIREE T, ARRABIRNIRIL T, 42 X 7 A (Os)
[EINEAREE M H L OB CR  (HSE) IS 21T 5 72,

RFFROFER, 7 — VT VRKND L—T 4 7 RN T2 Betraccium
deweveri Zone 35 1. O* Proparvicingula miniliformis Zone \Z & £ 415 H i hFE A3 E
L7z, &5IZ, B deweveri Zone LH(» 1%, L—7 4 7 VHLEOMEEL S
b=/ Kb Misikella posthernsteini ss. 3 FEH L, Rt v a 2B\ T
NRB % @S CRRETE 5 Z L3 B E 72572 (Omorietal., 2026). F7-,
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Mammalian fossils from the Upper Cretaceous of the Gobi Desert, Mongolia
Tsukasa OKOSHI', Kentaro CHIBA!, Masahito NATORI', Ryuji TAKASAKI', Rei
NISHIMURA!, Akio TAKAHASHI', Mototaka SANEYOSHI', Buyantegsh
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SERBUSAL AT 5 B AERIL, ZEEEAZIZ U & Ll
BELHET DL ETMD CTRRAREE R TH S L2 & TR,
IS DA RS A AL O NI IS 1 2 RO ME( L %t % B D
L 725 TND, LU, IRAFED BAFZRW AR A O PEH TR 2 F2 1A &
T DR L, BREO SRS T 238 U 72 RO 258 O 3G LR &
. B AR AR A E U LEME O GER RBROLS Lo T B,

O XD REE RS, MR RAHTE L IARET AT I - EY
SERFZERT & U AFZER 23 Ll )/ 722\ Bayanshiree JE38 L O Javkhlant @
At L LT LM 217> T2, M) e 2 Rk & L, it /2
~ =T ULV =7 IS U (Kurumada et al., 2020), &1
NEBGIEI YV b=T LV HINO I o R=T U HIOfEHEE Shvd  (Eberth
et al., 2009),

TR ORERL, Mg U B OWFIEE B Lo, $2 < O/NUEHEBILA D

FERE N7, Bayanshiree BN HIX b U T= v K EITIMR AT L= FIHIR

fif U 7oA A m 3 Bl b -Pia (s & ) < BEE SPEI L7z, F Bk Y
T=y NI IR, BiEL27m ba=y FEBERICKERT 7
b7 VAT ¢y REF->TEY 205 OJBRERIEIFEPED FEH (Lopatin and

/= U7 VRN B NRB AT T, FRIRRIFENLALLIER 4.3% (NCIED) X
U%J 3.8% (NCIE2) DlE% b TGRS TND Z LW BN E o7
(Omori et al., 2026) . #FIZ, NRBE FIZ{Z{Ed % NCIE2 XTI, [l
JRE S C & 5 CIA* (chemical index of alteration) @ k%35 X 18 WIP
(weathering index of parker) O F 2SFIFFICERSD B, #HAFHIZIIT HILFR
{EAMEHE ST 2 EAVRIBE LD,

Hgext G A %58 L 7= Os [REHRLL (M0s/'0s) 1X, 033 2°5 0.76 D
PHCZET L, TS EALZ2NT T, (1)NCIEL JEE TOMEN MK T, (2) NCIE2
HIEIN TORMZMET, (3)NRB FifIZH517 BV MEOMRE, X0 (4)NRB
L0 LA TORTE &S R 7R Bh &% LTz, HSE EECOWTHE, 42
HBELTIrBLIORuIZZLL, PtBLOPAICETe—F, Os FLRLEAMET
FTHXMUCEBNTIE, Ir, Ru, Pt, Pd OBREEARIINT HEAAARD Lz,

PA/Pt-Tr/Pt (X% AW 2R ORER, At 27 > 3 v RO Dk Os RN
FEOARTIE, RIREZE LD & KILTEBNC R 92 WA M 2 & VR &
N5, Eiz, FFHICNCIE2, CIA*O EFBLOWIP DR FARLND Z &
735, NRB Zif L7 BB K OKREERLIRE ORIINE, KREULZ A
IHEENC K> THIE | Z Szl @y, 512, Os FRLARIE T XH
Zxtg L LIZHEE Os RN OB I SEH L JOMIb A8 T2 6, 2ok
ILIHBNILA 200 FAER (59 206.8-204.7 Ma) #gE L Cu = ATAEMED R S U7z
LU, $3 =Bl fiis S QD Angayucham Btk LS OTEBIE (214
+7 Ma; Ernst and Buchan, 2001) & 1 ZRFIANIC—EL L 72\, 20728, AHFET
O BTz Os FNCIRELOIR T3 L OBREEAE)NT, ZhE TlagE & T
WK ILTESA R MRS 5 ATREER 8 5.

Elliba N

Ernst and Buchan (2001) Geol. Soc. Am. Spec. Pap. 352, 483-575; Lucas and Tanner
(2018) Chapter 15 in The Late Triassic World. Top. Geobiol. 46; Omori et al. (2026)
Palacogeogr. Palacoclimatol. Palacoecol. 681, 113395; Rigo et al. (2020) Earth-Sci.
Rev., 204, 103180.

Averianov, 2023) \ZHLIF %, HEHENZA 5L DIMBIERE, Bimm RO
A VB DA T EEE Zalambdal estidae [ZHFA0 & SN D HE U ORE &
—HT 5, EEEILEARA R P & Ll R 7 R B & o 7o ELER
SRR OIRE S 95, Javkhlant JEABIEHHI7R THE AR S M,
R IRAEIR DS B  FERBBLER M IREE7Z 23, CT i KV e A2 IRAF9° %
K75 5 =/ N & BN 2 6 85— KR BT ORIC 2 2 iR 7e 5 NS
TR A A% 5 NS E D AR AN HERR ST, IO R D IEREN &
Zalambdalestidae (ZIF BT D ATREMEAS IR S U, SRR/ D b K FF Sz,
B AT EETHHAE T LTCWRW 2 0iEMAR T IBIEAATH 528, KA
B OFEHE & B0 b HEEICIRIB T 5 WTREME DS RIB SN D, T B OEEARD T
GRS HING & SATIFE ARG T 5 & ilifE O FLII TR MIE O — £
A (Rougier et al., 2015) ZBRE, FHEMEICFE SN TVD (e. g Lopatin
and Averianov, 2023; Okoshi et al., 2025),

ABFFEIZ L > CTRIEE 1D Bayanshiree B33 KON Javkhlant & OWFLEER
I, SNECHAFULANSE L CEXakfEE ER L T2 EICR b D
% WL PET D10 &R TH Y . PRT T OUEREOW ) BRE %
FikE L= BESA#ER (Averianov and Sues, 2012) <& F/VIEOMIRLE K&
OVHTREIR O plJE &2 B & U= FERFA MR (Lopatin and Averianov, 2017)
LA LT D, A, & 0 EEIAREAIOBENC L 0 T v FVE O BE A
RIZBT DAL A 55T 5 2 & T BHEERO T U7 KNk
BT B A ORI T 5T 5 Z LR S b,

Elliba N

Averianov and Sues. (2012) J. Stratigr., 36(2), 462-485; Eberth et al. (2009) J. Vertebr:
Paleontol., 29, 295-302; Kurumada et al. (2020) Terra Nova. 32, 246-252; Lopatin and
Averianov. (2017) Paleontol. J., 51, 1293-1374; Lopatin and Averianov. (2023) J.
Vertebr. Paleontol., 43, €2281478; Okoshi et al. (2025) Acta Palaeontol. Pol., 70 (1),
193-203; Rougier et al. (2015) Cretac. Res., 52, 167-177.
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Stratigraphic affiliation of the Tsukudani Conglomerate Member and surrounding
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geology in the Saji area, Tottori City, Southwest Japan
Toshiki HAJI', Yoshikaki SUGAMORI, Tatsuya NOGUCHI?
('Geological Survey of Japan, AIST, *Tottori Univ.,)

SHURSETEIANTIZ I, FAECEE & TN DBEE T D (RIED,
1963 ; LM, 1966 ; &M, 1973). AJEFHEKE, FMPHHISSH I TV
B, TOWRHUT 53 Thrhrotz. A8, JERHIRIB O Z B IS ik
OB 2 FENE L, ML e RS8O iRt~
TEREEETE &R L. £ OMER T, A O EE R B R LA SR
K OPHHSBUEREN\FIBIZ OV CH I RS b NI 720, I TlET 5.

[SHE AL EE (WA ]

VEiRHEE, S IEE A LS Jesi AR AR & M L B D ME— o
M CTH 5. WK, WEIIREARE ST, BIERILR &I LT,
WriE B A MR LT RA I B, ThEARGR (X2 97210) Wik &5,
ARERWIEIL, ENE-WSW &), EAdUERic, 185 3.5 m OBy 2 1
5. BFEARNREED G, SAEZEAES 250 m L EOAHETE D L HEE SR D.

P LS O R~ T =R ARSI, SO a—L Ra U sk,
STV 5 (Imaokaetal.,, 2011). Atilsliod SHEEHAILESEIL, fdh <8
A T HRCATATRE K I LB 5 > © 70 5 KR HERE D A TR S 5.
FIBNRORERWIE CHAR L L T D 2 o d, il & Rkl = —
b RBa B L TO S AR R S b,

S BUE e\ G8E (P ]

AR O NG L, ik B e & CRHER L 72Hhi 7 28 Los L E
EINDIR D . M IRRIE KIS &5 T RHERE I TR S h,
TR & 52 DN DBLRO KIS &, RIEBPLORE U 7= BEK

EU-FEREMHEOTHERERFREHOERF

LIEPIERBEDOBAZNER

AR - A - 50 3R° - WREE - REFEILS
(RETHEZAS, MILEBKRY, *EILmR A,

EHRSIAE AR, © AARY)

Stratigraphy of the Lower Cretaceous Tetori Group and stratigraphic implication of

0-14

plant assemblages in the border area between Toyama and Gifu prefectures, central
Japan
Yusuke SAKALI !, Masato FUJITA 2, Tasuku YOSHIOKA 3, Teppei SONODA *,
Mitsuhiro NAGATA *

('Ono City Board of Education, 2Okayama University of Science, *Toyama

Science Museum, “Fukui Prefectural Dinosaur Museum, *Nihon University)

FHUERE (ka8) 13, i ARG T 5 KU A& T 5 By 2 5
F~TEHAMIRTH Y, ZONAMEIE, KB ALK & Ao rh@Ex
2533 BTN S, Al OFEJERE (Pe38) 13, FRR P A #RN 57220,
TP A % S PET DI RGERE O A 7 E OFHEBI, Z<Mlc M HD
fbAaZETD W2, W - BEE, 2022). AOFETIE, MiEXOFIUEH
P CTHII R AL SN bR A 5T 5 & & big, WHOZ %
T % b CHEEREE C b B EA BRI O R UE SR OO IR PE A MY
OO THET 5.

el B U2k s L e TR v Ml | B3RS, 2R — KRR i L 9%
FHUER ARG 04 LT D, KIS LA LT 5 2 &3
HIVTWD2, FEMIIAHTHD (RILIEDY, 1991). AR THE, AL
KENB DO EFATT TLERRIEN DI 2T VIGERR L, VX HD Gleichenites
nipponensis, Onychiopsis elongata, 7Y ¥E® Nilssonia kotoi, A 2 VD
Ginkgoidium nathorsti, ERFIHD Podozamites reinii 72 ¥ DFEHNTRD Sz,

PO FEUERNE, P Y, BHIREOBRIREES S E, PR
SRR, WAL || AT O B AR, RV TR, SRR
REESHIEIZ Xy ST g JRINEDy, 1991). AWFFETHE, AKbEILTF O

A WEOEE) LD, R IR < B S.

Ak 3\ SERE /AR O Cdb 5. sk T, [FIEANEECH A A
EETRETDHILH 50 (A, 1986 ; PHUED, 2024), EiBHIETIEZ
IHIERWEESNT, FHEREMEO KIIRE S OB DR S iz, B 2 Ak
L7z KILEE OMEH U, ARHEE LV 657 ICHEE L7 ATREME S .

BER A K IR 5 O 20 = U-Pb AEAIE 21TV, 203 = 0.1 Ma
Q20) &5 (OHT: BF) F# 7 4 var s hF v ). ZOFENRMEL, \GE
JEOFEARMEIR. () 21.5~19.5 Ma ; Bl 20, PIHUZDy, 2024) EFRFINT, 4
FRHIFI D357 7 [ JE PR O HERAARIC IRV 2 5 2 2 b D TH 5.

[Fruead (i~ T ]

ok, FABLEIE &I TEBSE I, ERSEOROEEE A Bk L L,
W R E D . BRI, ATk LR S RS~
L, SOICRIEEREICEDbNS. £i2, —MTIXRES LHERT5.

ARG ENGEE TS T 5 L B X DR CERD, WEiciEEZ’H 5
ZEAHIIL. E0IT, REOEA EICER D KIS LU,
SHUBRE 2 RS 5 LT~ TR = s R R
fHFBRTWD R, 1973). L7223-> T, BAEEEIIN\FEICITE ST,
HRIERIET 2 LM SN D, T, FABLSE &5 HUBA T L,
HREOEHO—2 L LTS 7y, [HEBEEHIE) LU, [FE AT
LEEE LCHERT2008RYTHA D). MF4 O HT--> T, HI6
J& A AR D MEIE & Ol Al LT, SH%OFABRANBLETHS.

VEIR RIS IR 72 B 0 TS558 L TN 5728, B0 i
FRBEETEONAR LA Uiz, R IERE 2 BEE 2 HHER S, Frvitis
ET 5. IBICEALZEVEENER D, 2D O - SRS O,
R NEBIZ TR0 AR S AL, Hig- =0 28E U5 TREMEAM R S v 5.
Elba N
g (1963) 5 75430 | G [REALES - B 5 (LE (1966) 5 75455
O 1 HWERE PEEE) ; BEE (1973) HWEYEREE, 9, 159-171; /a4 (1986)
HUETHE, 92,269-287 ; Imaoka etal. (2011) J. Asian Earth Sci., 40, 509-533 ; JJ#hi%
7 (2024) HWETME, 130, 189-198.

BEMIRVORINEICHE N T P RREGETEEREL, VXY HEO
Cladophlebis sp., Gleichenites sp., O. elongata, ~<FF 7 AJAD Dictyozamites?
sp., ERRJED Pagiophyllum sp.OFELZRER LTz, SE3RoTeBifEO%EL H o
AV, MRL D KR A ia R ORI ER Th 5. lEX T,
L B e ST LR O FEUEEE L D W STs Pagiophyllum sp. (F721%
Cyparissidiumsp.) FIHIVTNDA GEHIEDY, 2020), ZhbITEEAHHE
WMENTW D720, FEHEEIRP L SNTWD. ZiUsk L, RIFETIE,
IKEBTEALTT O RIS S T E KV Pagiophyllum J@DSFET 2 2 L 238 572
L7220, MR OFREEICBT HRIBOEHEEDOREICE o7,

PRI A 1, I B IR AEBR TR M O S A B (T4 - PR, 1958)
ICHINS T 5 & SNTWD. RABICIEW T, SEATEYREOMKERTH 5
AT T RIAD Pilophyllum? sp.OPFEHFEERD 8 5 (A« BFR, 1958). JT4E,
whi D “FERIE” (2T, FIE, A, U= EANUOFHEEML
FEZEETLR— Ry FRERISNTEY, F—r_y FLY FAZOEK
(B 51, Hauterivian #1275359 127 Ma 020 = U-Pb 4R35 BT
W5 (FEEEAY, 2025). 2o REkET X, mE (MR ICkDl, BRA
JEEMERLIZbOL IND. ZOMRIE, FIfeif B8 ORIKE ) DA
HENTVDHI 120Ma D=1y U-Pb 4t (Nagataetal., 2018 ; EHIFA,
2025) LJEFFE AR PIE L7,

DXy, FnERE L RS e OE AT, AR O
WERRER 2 ST CENT 2. D% Y, WiEXKO FEEIERTINCIE, HE
FEAR DD SR AR OB E R DB AFAE L Qe Z & &R T 5.
IO L, B - AR RIER AT L S D U SRR EE ORI LA
PITAHET D2 L LB/ LA,

Glliba N

A - R (2022) & ILTTRHERE, (46),93-96 ; JFILIEDY (1991)5 Ji5d 1 Hi
BE TR ) 5 SERIED (2020) & ILTHRHEERE, (44),43-48 5 G - BFR
(1958)5 T34y 1 HUEEBAiG THUSRAE) 5 EENEA (2025) HARHADFRE 174
[FIF 238 T R4E, 30 ; Nagata et al. (2018) Mem. Fukui Pref. Dinosaur Mus., (17),
9-26 ; RHIEA (2025) & ILIAHER, (49), 29-32.
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Triassic radiolarians from mudstone and detrital zircon age of sandstone of the Hikami
(Takatsu) Formation, Ultra-Tamba Terrane in the Fukuchiyama area, Kyoto Prefecture,
Southwest Japan
Yoshiaki SUGAMORI (Fac. Agric., Tottori Univ.)
[iIzr®iz]

PR B AP OB PRI L S~ oM IE A R E iR E L,
HEERY _EALANS UT3, UT2, UTl 2= MIXSEH T % (Ishiga, 1990, Pre-
Cretaceous Terranes of Japan; Kojima et al., 2017, Geology of Japan 72 £). Z® 9
HUTL 2=y MIKEE?RL2Y, SIRTREAEY v roaxEKkET5
JEBFHILTHD. K EBITA VL LR E SNTED, ZORILE 72 Db AT
BN B 5 2 L MR STV D (T, 2025, HIETHHARATJEm L 72 &)
B (2006, HUEHE) <> Sugamori (2024, Rev. Micropaleont.)i%, JK_ L& & [F—d
FHE AR o Toib s & b O RIFFALEE U O A 3 L OV A L s od |-
WA T Ly 7 AOMESEN D Z B i EEd ke 2 s g s L, 2
o & ZERPOMIES R L 72 LTV 5. Liznd> T, EHEDEHET 5
K EJE OREAE OHERFAR S~V A Tl < ZBALTH 5 AN+
ZBHS. Alal, FUEBFHEAILHIROK LIS 35 mEE OTeE b =&
Al T AR b s & & b, T 2EOrEEY v a s (UL
F, DZ) AL k= T Ly 7 2A0WE O DZ AERERET S
PELNZOT, TALEREL, HTOBLRETS.

[EHEE b@ar 7Ly s 2]

dEE CRA - BOK, 1990, fEEnLHUOHIED) (Iis 2 ke L, BF
DOHERHEIIES &, PEOBEPEEST v— b2 A LTS, A, Jes
"B Pseudostylosphaera cf. japonica <° Eptingium sp.%137=. P. japonica ODPEH]
L' (Sugiyama, 1997, Mizunami Fossil. Mus.) (Z3-3< &, JEa0FERIZ=
Bttt ~rit: Camian A & B2 HND. TNODILAZFET DIREIEICHE
T Db D DZ AR ARG L7/ 5E, YClo, YC20 (Dickinson and Gehrels, 2009,

LREESHEFLERE @) ASER LY 4
0-16 RIMEOEHES (F%)
EHEA L - FAER?
(FEEEMIEE, RN EAiER)
A preliminary report on the rhinocerotid footprint fossil from the Pliocene Ueno
Formation, Kobiwako Group.
Naoto HANDA, Yoshiaki OKAMURA
("Lake Biwa Museum, 2Shiga Fossil Footprint Research Group)

FHEO—HTH 5 A FHIBVER S XM ST 5728, HUERHMRIZE
WTESARARFENER L Tz, ARICEBWTHEH & W o 72 bann
SOMEHLTEY . KEED D BIEDO HA~OB ARG ShTnd
(Handa and Takahashi, 2024), L7»LZOLAREROZ IZHEHFHHOHOT
B0 | EERTIEHERI > 6 DA TSI A2 0 Z L, — )7 TRMEA I 2508
RENTEY, 22 CTHHEEEBE LIE O IHEROEE» bt S
T2 (RED, 2016), BBMLAIE, ZORRENFE L TR S 72
ZOE LB ATEREY A REEMRTT D2 FMH0 LD, £ 2 TBUE,
IOV A FEWMEA OFEHBERIC OV TR L TR Y | A TIEZE 0
PR EWET 5,

AIFROKMGIERIT A DbV | T CHEERNIERE LIS EH Lz (7
FEDN, 2016), EEMEA BARIT T TR L TRY . RIFECIEEDA D
HEIRY L7z v A MRS TRRE Lz, AEARIZZHE O BB Ch 5, T
RO =R KE L FIUTH L TERITHOD /NI OMBEAMRTT S
Do EIARGFOBVEHRTIE, RIER OISR —T7 %<, 2
OFEIL =B O R AD S b A O R E SNHERL T Y oD
Rhinoceripeda J& & —%9 % (Lucas et al., 2024), ZHETHHATVD
gD Rhinoceripeda J&134 =T D7 Y (Laetori) 76 it Siiz
BIOT T %, ko TREAITSEF O A EHRBMEA & LC2HIH L7 D,

Rhinoceripeda JB\Z1%. HH =N OEHT H/WUFED Rhinoceripeda
voconcense, ¥3 X O =2 BEHT 28I Rhinoceripeda tasnadyi 7%

Earth Planet. Sci. Lett.) 35X TN YC3o A% (RiTA>, 2022, HEH) (LT, @
7413 26 THEID) 1TZNEHN, 239.0£1.1 Ma(n=11) , 242.3%0.6/0.9 Ma (n=36)
L 100244.07+0.551.11 Ma (n=49) TV, HERLAFR LTI TH o7,
a7 Ly 7 RIS E FIRE L, DREOESEAECT ¥ — ek
9. F v — R BIFEVLVLFE ST XL E T A Capitanian DL REA, TE5
A BIE=EAdHHE Anisian OBEH LA EL LTS (Sugamori, 2024) . 4
[8], #ED DZ FREMRF LIZRER, YClo, YC26 B LN YC3o FRITENZE
AU 2382+1.6 Ma (n=7), 241.7+1.0]1.7 Ma (n=16) 35 KT 244.99+0.72/1.52 Ma
@=30)TH Y, FHI YC3o FMRUITHEH UL ANTITHENR L L —ET 2.
[E%]

AR ORI LA DEER & DZ O FRRIA R TR mEE R 5O
W22 ORHERETH D N EARIE Ok, 1988, HEHE) ORYEE OREREERD
SRR LB RATN CH 5 2 L 2 RRT 5. A E TICA B
JED DI BINHOT, #9251 Ma O DZ Ok TEROERD BT S
TS GREIED, 2017, HEFPSGEHES ; UL, 2025) 23, AEIORRIT
HRFENRZ N L VIR TE 2 b0 L B2 ON5. BAED b =Efdirito
DZ OFASRIFEMOFERDIE STz GERR - K, 2022, SEUhES
HHHEE) 2, T4 EZERE LI 25, YClo, YC20 BLTNYC3o L
LT, 232.243.6 Ma (n=4), 240.7+1.3|1.8 Ma (n=20) 33 J1%245.74+0.78/1.23 Ma
(=58 N EHNCEN LG ST, LT3 > T, AR SR RIS &
OWEEASE OHERAFEARIZIN T, @ - 0 EWE, a7 Ly 7 2850
EBAREZXRT 22 LFEELLS, ZNSORFRTIE RIS Ho
LisEm o ens.

L AT, P (2025) IEEEHE - A LAE LA - DA AR BRICT B
WUE (AR, 2006) <CBERDE (Sugamori, 2011, Placoworld) &\ \o72~YL AR
MR a T BFETE ZF U UTI 2=y b Ckbhar 7Ly 7 2) 1280,
gLy 7 ARCEAE A FICHRE L2 UTO == MIEHZ. L
L, 540, EROERMEEZE ST, BEa 7Ly 7 2008, ik -
0 EAEE UT1 2= K, UTL 2=y b & SN2~V AROEEF T
UT2 2=y MIANDRELERD.

BEND, AHERDYA XL R voconcense XV b KEIT R tasnadyi (28
%, —J7 T, REAROE ZWHIEAFD R tasnadyi DZNEY B, F
7255 HEFs JOGEIURBEN S = Bhlcx L TR D\ & 72T 720, BRI ORES
JRVVRTCHRR D, ZOFERITEMORE SN TODARE & A FHOATIZB
W5 EHZXHND, van Strien (1986) (2 L DBIEA~ kT Y1 ORBFORE
RERRARIZ LAUE, KDDLV JRE RIS D BT, RIBEAYAAS ) BEHI
JEN D E LT D, REARD EHZIRIT ZAUCESEL L, E 72 2BMba OfFES
NIHE OEFT L MERD LA TH D, T HDZ bbb, AR
KGDZL FULIRBEM I NI BN ThH L LEZBND,

TEEBEClLd D3, A & BUERRO R & YA XD Ll U7-f 5, Bk
131 ¥ R A BRIV ¥ VYA OZRUCEY, XY EERRHFNSLETH D
M, ANERD B T o 7oA 1, 2 b OBVERIZIT MEY A X Th
ST AIREMENE Z HND, 736, EEEMNGEEN L7c A RO HIRE oA X
VIHEFREDD Stephanorohinus 3 X OV v UHA O AR\ OV A RERL 5
(b b - $54%, 2018), A4ttt R A BN, XY #HED D LKA X
EATNZL,

Elliba N

Belvedere et al. (2023) Historical Biology, vol. 37, pp. 59-75; Handa and Takahashi
(2024) Journal of Asian Earth Science, vol. 276, 106357; Lucas and et al. (2024)
Vertebrate Ichnology, Tetrapod Tracks and Trackways, 980 p.; 1 | « #54 (2018) {t
TIFgeaEE, 513, pp.15-22; FHED (2016) {LAFSE4EE, 48 3 pp. 26-38;
van Strien (1986) The Sumatran rhinoceros -Dicerorhinus sumatrensis (Fischer, 1814)-
in the Gunung Leuser national park, Sumatra, Indonesia; its distribution, ecology and

conservation. 207 p.
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Miocene intrusive body and surrounding geology in Fuchimi, Wakasa Town, Eastern
Tottori Prefecture
Toshiki HAJI', Yoshikaki SUGAMORI?, Kyoko KANAYAMA?, Daisuke SATO!

('Geological Survey of Japan, AIST, *Tottori Univ., *Tottori Pref. Gov.)

P-1

S BURAGE OFRANTR FLAIT IS 1L, A O K & AR BRI ~ TV B
NEBATT D (ERNED, 1979). AR, ZOBENEEROTR « 5540 - F4R
Oz B, PEEZOHIER 3 kmxfALK 4 km OFIPH CHUE A 21T
U, MBI VERE - ERBIES - BIRBERCHL - v = o U-Pb ARARIHIE 2 FEht L 72.
ZOFER, BASRICIZ TEZHEIC OV T RN E b, ARETI,
IS OFRERBRIIESE, MU LR & B RoORN 2175 .

PRAHTOHET Y, S % 22 AARCEE® 2 W IEFHEH Y = Z et
WA T 2 \HE D _EALIT, REGTHCE K Fes, TEi s BUEeE (5%
FERIOBEAE), REOESRERENEEL, INOEIAEABERICHS.

[RESriihce ki ]

AT IS B TR BEIR A B 5 OV ITEEEE IR S s SRR S 5. A
LJEFEBIRIC L B AR, B 4km LUEICHTR T 5 AEERSIEE ()
I, 2013) DG CTH S, BURE T —/L Fa 2 L TR,
AHUNT 53419 2 KB 137 D3 7 &R AL B AT B 72,
T U N7 a—HEREY T H D TREMEAMER S D.

[P S U #E]

AU P BUB R, Bt - W - TRE DR DAL, BERE~
PRI B AED DRSS, 530 L0 LA CIERERT it LA O SR A
DN D T2, YR TS R I RO MR & ST (ERED,
1979 ; 56K, 1981). LA LAEIOFRAEIZ LY, WEEOSHITHERD R LY
B, AR LRI 2.5km L EFH L TWD Z EAVHIBI L7,

BEEES - IR AHT S BEREEES
FUBBIE : KiTILA 74454 FOFEEM
TR - (PRS- RIEE V2

(EARKT:, PIUNKE)

Ultramafic rocks and amphibolites from the Ebi area, western Tottori, SW Japan: a

P-2

possible occurrence of the Oeyama ophiolite
Shunsuke ENDO!, Akinobu ITO', Nobumasa FUITWARA'?
('Shimane Univ., 2Kyushu Univ.)

[1Z C i) B (Hida Terrane) & BEERILAGALTIE | LA OREERFIL
P B AIZ R 55— OMEER CTH 5. AEIEA (1991) IFTREEIMEAT O
PEHER L LT, BEUREEO NIRRT 28208 Lz, NIRMEE) (X
HGEM CTREALK 1.5 kn OfE% b5, A ClFrS e NDRAERS) L8
L, kI = 7R EBARCE & @ flE Tt 5. NLRARERT ) PIcis,
F B A B OB ~ e ~ TS, RIS ~T A YA M B X OB DK
Wt & o YRS - KILCABICN 2 C, B aeA a2 ENDAT 5 (f
BEH> 1998) . JITHIEA(2003) (T RARE RS D /L 2 U-Pb 43R %
WL, ZoHuko NLRARS) 3B 2 bicy = ZRERTIER< A
AR (68 Ma) DILIRIERIEETH D Z &, HERE - KILEEOHERFER
KREFERIZAIRE THD 2 &, REEH LMLz, —F T, MAaaAlis
72 E ORGSR - WEREE ORI OB & LTk Sz,

[HUVETARARES] RSN oK ITHERYS (AR, W, Jes) »
5720, ARV THTESREUET (DA DA, D EOEREE), A4S,
WE~RE R ENDeba=y b CLF, {LRx=y b) Bofidd. LE=x
= ME WW-ESE HANCHER L, [RJFMOBIEC & 0 Ao (iR
EHLCWD EHEESND. WThoEA b i H A EEORRE RS IS X
DB ER Z o> TN D

BANEE, 6k MHRA%ERE (RED, 1979)) 2L LIRS TE
TR (LA, BIRER) &, D3R/ NEBUEIR - SER S 72 5. PREIRI
PR 1.5 kmx LA 3 km OBUEZ RS, FIUHT S FHRISH 500 m 5
5. AR A P A B S B SEo A Pl ~ s Th 5. I CE
IFIEE TR L, —EICITRAE R &R 5 A5 BE b0 HiLd.

ek, PIRAE RIS SRR ORI O KIS Tt S (B2,
Furuyama, 1989 ; [LI44, 2016) , & D&/ FFHINLE-SIHIARE Th > 72. 4la],
PRAARD 2 3 BHZ OV TP a v U-Pb AERIIIEZFTVY, 14.8+0.1 Ma B8 &
W 14.8+02Ma Z15372 (RS @ 20, WIE : R m#E7 v arv - b7
v 7). T, BEROEEANIA K-Ar £EUE (15.6+2.8Ma, 20 ; 4
- PR, 1989) SIEAMIT, FAAERBTER CHD Z & ERT.

E6IT, WEAPIAEICETAM LK 15 Ma &9 TBREERIE, I B i
A TRNZEN T, HEBERESITE S e L e o frk &
—E45 CHuZs, FIRIF). 2oz b, PRARITEERETIERL,
BNt LFE TR D~ 7= 1HENC & 5 B TdH 2 aTREMED .
[RS8k By ]

PR D AR R3S EIRAE DTS 5. LR Y, A DA
BUIIERD MR L VR E o7, BEIEORESIT - CEfA LHEE S h, i
RARFOP R A IHIBHER O R EVWREE Ch o7 B X HND.

ARHIIR D LA D EHRERAE L, RERT ORI R 22 s T & 7213
B~ A LRSI BT 5 L S, Wb Zla L LGRS
Tz (EFNED, 1979). L LAEIORETIE, LM CHEFlo7e
WV, DA B AGHERE BEICEDMA D AG LA S bR S Uz, Lt
D DFERTIELARE O KL SRR O E DR B 5 .
5| FAScRk
LANED (1979) 5 550> | HUEE THRE) 5 JEARSEE (1981) 20 430 1
MBI TR ) ; Furuyama (1989) J. Geosci. Osaka City Univ, 32, 123-173 ; 4
- PER (1989) HYEHamdE, 33, 317-341 ; /NEIEA> (2013) HIERENT, 68,
81-88 ; L4 (2016) BSHUMZAEE, 20, 5-24 ; PHuEH (FIRIF) HEFHA
WFFEHR .

[iTR==y FOEmRER] DABAERE, DADASK, B, Cr A
FAMBIRY, IPABAADO—EREA v 2 RIERCA ICERENS. r A
FOVIIAHEATER &7/ L, BEEREE L L T2 7 1% Crif(0. 30-0. 69) &
Mg# (0. 59-0. 35) BNADHR Z 7”3, £7HKIOIK AL A0~ 7 % 2 A7k
N T Ly R~ ML I04, 732 b, BIRA ORI Z LS 5%
TR RRAE 2521 T B AHURIEL S A I8 S DA b AAITENL IZE
FPIEIAPIGE (w7 ARN T LU R), B L RO AR )
H7e0, APIAOERESNC X D1 - SEENEET 5. (LR =y hOWE
~RETEL, PO T D Y 2 TR ARCE & B2 T SA RBER
B E R, BRI ERIC L RO BREREZAE T TS,

(i) ITR=2= v FODPA S AMED Cr 2 B FILOTGRERAL AR IL
FT7 4 FTA RO NR—=T o f MERIT S, PELHO KT ILA T ¢
FT A MIVEHE (R I, WS, RIEILE AR &) &Gk ymil,
B, ERCR R L) (2O THMT 5. TR =y MIMEIZIE, KT
A7 ¢ AT A FEERHED 20 km DL EALFITALE T 528, SRR E D
ZRAEM (Nozaka 2014) 51T TV DU, Te LA RGOS ARITHHLELT
5. L=y MOBEERE - SEEEENKILILA 7 4 474 MURB T
L03E D D ORWHIIE, 4151354 DS OB - FRERRE b LB TH
59, Fiz, L=y NOWE~JEE R G, MEEERGE O RREERH Y,
PEEED L 2 AEROBRF B LETH . TR2=y MIFAENRTEZA LT
WL O—#TH D Z LIFMATHY, FHEIRETICIST 2 TREH & O
BEROimENrE L RS oAb, Ya 740 LR 13
REN TV DB D kO G IZHl S 5.

Elba N

AT (1991) EARKEHE A FEH T, vol. 10, p. 53-56;
FEIEA (1998) HEFFAFER 52 [l 4N A2 1— X, p.6-20;
JIENED (2023) HARHVE 25 130 25N RSkl &, G-P-9;
Nozaka (2014) Lithos, vol. 184-187, p.346-360.
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Geology and geochronology of Cretaceous volcanic rocks in southern Fukuyama,
Hiroshima Prefecture, southwest Japan
Daisuke SATO (Geological Survey of Japan, AIST)

W PR B 1, A HR B~ T RO 2R 00 KL B ORI DY R
<oA%, WEFPNHEALTEES (RS RPEES) K OYCHGE (SRR (2k0
TP E B G2 v # —FA(TD 5 J553 0 1 HEIXIES>Y /L 2 U-Pb
ENREZETGHERNE (1 21F, Tidaetal,, 2015 ; B4 - HIJ, 2016) 73%< 4
FKINTWD. —J57, TRACEO RS AT~ ] LG ClE 5 3530 1
VRS HEAE DOHA IIF & A L Aav. AIRA RIS B & IR e
NIRRT D 720101, HUE - HEH AR o022 Al 2 8D 2 B 8 5 .

AFELTIL, WU PNHE LA SALE 5 L8 AR LT R R oD I fif ks, 4
WKIEHZ DWW, R & A TGS 5. RILATREE L o ML,
BEEER D LBFHE OE A (IR 28k LT, Ao kilE - 18
Wi, B RO - BEEH O DRILE, B ORI Ok S D

(KAHI1EA>, 2002 ; Ito and Sato, 2024) . & (LT FFRO K LA XS L Cofii g
% (K1), ZOOLIT T, Mk & IEHOME L U-Pb 40Tk
5. ks, ERIER D) T 4 v ar s MFy ZICRELT.

BILTHEES  Thih O MU B OB, K ILESEEICE e OVEEIR f s, VAR
EEPR O S, TR A DVA < 53T 5. Sy AL Clidbiz o Bphs
L ORI - THIRIAE RS SRS AT 5. RIS D5 95.0 £ 0.2 Ma
DY U-Pb N E1S7-.

W OO IR ERE, PEHORER & BEROBBITICERT A YA b
VRABHEIRE, LG IR A N H ST OB AN B 72 5. FHOT
A YA NEEFEEE DD 94.5£0.5 Ma DY /La L U-Pb 4B & 4572,

RRIESHTI=2 MY SAUEENREDEER
LR - SEiE R
('R 2 A/ S — 7 HEHEREA, * AR
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Redefinition of the Oyama Quartz Syenite in the Oki Dozen Island, SW
Japan.
Sena NAKAYAMA, Shunsuke ENDO
('Oki Islands Geopark Management Bureau, 2Shimane Univ.)
[Izrwic]

R E5 AT O30 6. 3 Ma (TARE 7o 7V U KIS EHC X 0 B3 &
, POBIZIEME— DOEBCE R & LT TRIAENERS ) B39 5. Rilfr
SEPIRIA R Rk A A T 2 BEK LIRS & OV ERIBIMR, 3o L Oes
K-Ar 40 (]9 7 Ma) 12X BRIOKSEEDO LN CHEICEWEREEZ D
Tz (THIZA, 2000).

L7 L, Brenna et al. (2015) 3 X UFScarrow et al. (2022) 124V Bk
ML S (6.2~5.7 Ma), KILIASEPIRA (6.3~6.0 Ma) D /L= U-Pb 4
RBWE SN, WHOEREIIEREZ SN THZ LV EWZ LR 5T
Tpole. o T, FRIEERTOBEX LIHLES & RILASBIREL, 70 UAEH
D~ <R AT AOBRICHE L7258 THhDH. L, Scarrow et al.

(2022) ORINATPIRE O VL3 2 U-Ph BT —2I2IF, HEFHIBIGR &
— RO JE LToBE X LTS & 0 #5700 5.620. 2 Ma OFERIEAE E TS,
ZORMBEROMY, X OO KSIEEOMRDT- D, AT TIE, Kl
YPIRA OIAA, MBI, B L OMMEIT 2170, SROHERY
BIlieodz.

o aAs G R ]

AEWT, TNETH-OARNEEHNORDERE SN TE T AR

TIHTT, EARRRITH 1.0 kmX 0. 2 km OHIEDE > = HH 27858 L=,
Ee¥erie )|

B N OREITHA Z O TITV, 1 REHT D& 2000 KA v el Y

v MLz

KM FEIS B SLR OB E DR T 5. BRI K LB R
~ERRAMEE 2L S, MR A3k A & % < S DIBCEEREBERE 1 B 72
%, FOFHCAHEEIK DS 91.6 +0.4 Ma D /L L U-Pb 48 & 1547-.
RBEF 0 OVRHE A OFESH R 28 H SE-DURCE TSRt M UMk LIRS
ZERE L, JLEE O —ERILER A A 1 D7 D . 3T CIIB PR &
DEEFIZI > TT A YA NEENRDS BRI AT D, ST RIS 7
513 87.2+0.3 Ma DY /L =1 U-Pb 4ER & 157,

e FEHORRARS T BBIET DT A A MERS KL & o
FHE I E DR K LR E D D7 5. Wb FALICEERE
TRV UERE SV MaZfEd . FEOT A A MEAEKILEEENCA 5> 5 86.7+
0.5Ma D 2/L =1 U-Pb B A 1G7-.

RO KA, DR S &R DM - ERUER AR L, kil
ZERETHMN LI-HER R 2 70T, Zhbo b, HiEa & oBERICih-> T
W EAT ARV SN D72 E, —HOMBIEI LT T HEEIHH
S, ENEHRTL COM L CW D AR B 5. BERE HARD I VT TR %
5 KITEB O OTEENIA 95Ma Th D (B2, T3 - B, 2016 ;
VEEIEDS, 2022). Ao K ILTEBIZIEIC 95,92, 87 Ma (TR L, sk
BRZH T TR 5 Ao KITEBI D3R Hib.

e

A - [ (2016) HAHUE
SRR 123 AR R
i5; lida et al. (2015) Island Are,
24, 205-220; Ito and Sato (2024)
Revue de Micropaléontologie,
85,100751; FARIEA (2002) | | p, M L
20 7400 | BTN (g | N oA
S B (2022) 575 :
S0 1 HUEIRIg TRs .

[e- A0 Bl
e R,

ta

RIL R FRRIC B 0 5 R RS 0 T
QO DIAAY —LL ZHE RV2iC R4 2 )

BV SEMIERICT AN ) B, RERA, Ak, BER, HAEA, A0
T, B & U TRBHEME L OV L a s SR bivs. P
TIFEL Y =E~RREOHEICT e v Fanb.

PIREMIZEICT VY B, fHRA, A, BES, ARG, BEibEax
EH, B & U CRBASME OV a r S@n Hivs. QAP XTI
WEE~T NV H ) BANR SOOI ey Fand.

[geb534]

B, BIOEAOEHERIE, T2 Y = SMIIES & i LTk
D ER R HREE A RisR LTV D, S I, PIREMIEE Y = A L i L
THRENNT v RICET. £z, BERO AL & MgtOBUR b FHIIR2D F
LY RERT. SOOI LD, MEITRRD~ 7/ ~HkThD Z LR
S,

[Fam]

AHFIETH BN E R oTiB Y, EENOFH RS O — MR Z R
CIMERLNTEY, 1ZEAEREL Y =E~T AN Y EANESDE—
FRRCER LT e, LIehio T, B4 TRIa PR % TRILPIRSS )
LT,

PIRAHH & & v Y =B OWT, SR DR D~ 7~ kT
D T LHURIE ST, WA & BEK IS & ORTEZBIRICBEI L T, PIRS
ARVEBEK L RS L STV D BEEBIZR S, ZHUSBEFIF IR O VL
SEBIR L G L. —J7, B A & ek L T O B BRI R
TETWRV. 72721, AREFHOKIT Scarrow et al. (2022) ¢ 5.6+0.2
Ma D)V = AERE R LW o 7OV O & 5.

PibDZ &pns, RIVKES, IHERICEN DD NESHE T =05
FHCHERR S D Z L AR Sz,

51 ASTRR

Brenna et al.,2015, Contrib. Mineral Petrol., 170, 22-43.
Scarrow et al., 2022, American Mineralogist, 107, 1545-4562.
FHAFA, 2000, 1/5 TTHVEIME Tiio%)



Permian to Cretaceous history of the rock assemblages exposed in
Mimasaka-Doi area, Okayama Prefecture

Toshimichi ONO!, Larissa Ngombi MAVOUNGOU'?, Kaushik
DAS', Kenta KAWAGUCHI'

('Hiroshima Univ., 2Ivindo Iron, Australia)
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The Mimasaka-Doi region of Okayama Prefecture is known to expose rocks of the
central zone of the Paleozoic Maizuru Terrane (Tokuoka et al., 1987; Ishiga et al., 1996;
Kojima et al., 2016; Mavoungou et al., 2022; 2024). The spectacular linear near-
continuous belt of Maizuru Terrane in the Inner Zone of Japan holds the rock records
of the opening and eventual closure of the back-arc sea by pulsative debris-flow deposits.
Depending on the lithological assemblages, this terrane is divided into three zones, i.e.,
Northern Zone, Central Zone, and Southern Zone. The present study area primarily
contains the rock records of the aforesaid Southern and Central zones. The Southern
zone is mainly composed of mafic and ultramafic ophiolitic rocks representing the
basement of the Maizuru back-arc basin, while the Central Zone contains Permian to
Triassic sedimentary rocks, clubbed as the Maizuru Group. The sedimentary rocks of
this back-arc basin are dominated by black and massive mudstone. Apart from the
mudstone, the breccia-dominated Tonoshiki Formation is also exposed in the study area.
This breccia-dominated unit revealed two pulses of submarine debris flow in the
Maizuru back-arc basin, separated by a tranquil phase characterized by the deposition
of mudstones and sandstones. The first debris flow event occurred at ca. 259 Ma with
the deposition of mafic clasts sourced mainly from the Southern Zone (+clasts of
Maizuru mudstone), whilst the second debris flow event took place at ca. 251 Ma with
the formation of felsic-clast-dominated breccia (+clasts of Maizuru mudstone) sourced
mainly from the Northern zone of the Maizuru Terrane (U-Pb detrital zircon
geochronology). This Permian-Triassic boundary event closed the Maizuru back-arc
basin at the northeastern Asian continent margin by ocean-continent subduction, close
to the present Khanka-Jiamusi massifs (Mavoungou et al., 2024; Ohkawa et al., 2024;
Kawaguchi et al., 2023).

Moreover, the present study area also preserves records of several younger dyke

RUWERIHHT 5 FREMPIREOER L2
P-g  EiraEn
THSTURERS | - ZRECAIBARER - MEFRE]"? - SRR - J1I%F
RIF"
CHRERAE, * (AM) ALTWN T =AU ERBUTE], * AEA
ARMHRELE, ' NZIERSE)

Field occurrence and whole-rock chemical composition of the Hirao
Granodiorite in western part of Adachi Mountain, Kitakyusyu City
Masaki YUHARA!, Yutaro KESAMARU', Keiji UMEZAKI?, Kazuki ABE,
Yoshinobu KAWANO*

('Fukuoka Univ., *Kitakyushu City Foundation for Promoting Arts and Culture,
3Department of Planning and Development, Kumamoto Pref., “Rissho Univ.)

AT O RNLILTEEEZ L, /NABEAE) TY (RNILAY) T ) A3 ATE
T5 (&, 2024 72 &), MEAYITHIZHEN T, ZNHAYTHOEADHM
BBV T — 2 BREO T2 DIV AT o 7. Z OIFET, HiTiEA> (1998)
12K o TR T % & SRR PR 238D TRV ViR Iz BRE S,
KBy % 158D 2 WERFJE BEVE A P BRI A e PR IR S BT 5 2
LR B E otz AWETIE, PRALRPIRE ORER & SR LB
WCHET 5.

JENT L O AL R POk X A A M R s O B RIS A 5. EICERE
FEOEMEINC K 2V EESBO bivd. RKER3 cmlZ#ET L0 X
ROWESE KA A OAT 5. Sbhic, Wb REETS.

SN IO RACRPIRE L, AR RERAEEPIE ~ F—TF VE B
5. AH-T VA Y BARHRAR T, FRAERIRE A EOT— RERO
HPANICH 578, EERES-REA- (R¥a T vl ) ER) KTk, MEo
SERALRBIRE L 0 b ESREIICZ LS, A¥T AL ) RAICEDE—R
FRRZ R, BT CIREBRRLI R A R L, E& UTRER, A, Tl
VEA, BERNLRY, RIS E L CREANA, A, Yray,
B, RBE & G, APE0T VA ) BAICEE S BEIKA O—EiE

rocks intruding both the Yakuno ophiolite rocks of the Southern Zone and the massive
mudstone of the Central Zone. These intrusive rocks have recently been studied for their
petrological characters and U-Pb zircon age, constraining the age of magmatism. At two
locations, apart from plagioclase feldspar phenocrysts, these intrusives are rich in
subhedral to euhedral phenocrysts of chlorite and calcite. Similar minerals are also
abundant in the matrix. Pyrite (+ chalcopyrite) is abundant in these rocks. Anomalous
presence of such hydrous, carbonate, and sulfide minerals is restricted within the
intrusive, making these magmatic rocks extremely intriguing. As a result, though the
loss-on-ignition values are high for these rocks, they hold the chemical character of
andesite to basaltic andesite of island-arc lava affinity. U-Pb zircon ages of the intrusive
rocks yield a weighted 2%Pb/>%U age of 81.3+0.8 Ma (n=16). All these pieces of
evidence suggest a Campanian andesitic magmatism in the Mimasaka-Doi area, and

possibly a peak- to late-magmatic fluid interaction of unknown origin.

References: Ishiga et al. (1996) Earth Science, 50, 125-137; Kawaguchi et al. (2023)
Lithos, 436-437, 106955; Kojima et al. (2016) The Geology of Japan, Geol. Soc.
London, pp. 61-100; Mavoungou et al. (2022) Geosys. Geoenv., 1, 100080;
Mavoungou et al. (2024) Gond. Res., 135, 36-56; Ohkawa et al. (2024) Gond. Res.,
133, 216-238; Tokuoka et al. (1987) Mem. Fac. Sci. Shimane Univ., 21, 189-205.

FIRTHS.

SERACRMIRRA D Si0, G4 B, 67.9~68. 8 wt. % Chied THHBHIIHA £
V. ZAURERAL R BIRE TR RO AP (61.8~67.6 wt.% : FTEIED,
2020) £V HRRENE OO, FHLF v v TIETRD HALRV. ER R H N
PR TR OELKTIL, (& A EDITLHE TIEAROMRE R DIER
Fich D, HBEERIZ0.25~0. 39X 10°ST unit Th Y, MEOFRIEMIR

(0.20~0. 56X 107°ST unit : flFIEDS, 2025) &[AERIS, T4 8RER50IC5y
HEND. Cl 32 RIA b THIME LRSI o VR AGRPIRE OFy 50
FH =L, BATEUCRICE R, B TEOCRIZZ LWA TR 0% —
VERL, FEEROSZ =2 (KEIED, 2020 ; HFIEA>, 2025) ICHEEIT 5.
F9VVAD Eu BEABOOND.

Db Z &an, BN AT 2 FRACRPGEE 1, TR RIS
TR~ <2 E VP LIRE Lick b ok Lo d@Ala 22t A EEER
W I BEFE LI DO THDL EBEZBND. SRMER A DFEND~ I~
DEADPTRBIND ZLnb, BHEOHBITNSWEEZZHND.

MR TS T, drhioS s A - BB RE R PRS2k & LTl
DHENTWS (MFIZAy, 2025). ZAUcxtL, @Sladl T8, ik
DOEERIERPIFEI 0 SN TW S, L3> T, il NEIROAEIZ
BOTH, ARICEAXBINARETH D B2 DD, BIMIIAYTH T,
RIS 3T SN T8 TR MR T E TV RS, B3R5 LT
W57z, MEAE TSR TRERAMITERD Z LN TE o7 mlhE
HERE. ZO7, FHEICBWTEOMAFEITR SN & TSRS,
5| FSCHk
LR (2024) AU TSR SUALAR B AR SU LA AR S Z0Ad 22, 38,
13-22 5 RS> KV EA> (2020) HWETHME 126, 679-695 ; L FMiEn> (1998)
NI O M HIEURERTIZ > (2025) ALTUM T2 SOALARBLEV RS ki
A EEMTSOACEE, 39, 1-16.
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Field occurrence and lithology classification of the porphyritic fine-grained quartz

diorite in western part of the Adachi Mountain, Kitakyushu City

Yutaro KESAMARU', Masaki YUHARA!, Keiji UMEZAKI?, Kazuki ABE?
('Fukuoka Univ., 2Kitakyushu City Foundation for Promoting Arts and Culture,
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3Department of Planning and Development, Kumamoto Pref.)

LN T O LI EE I, INERBIEA Y T35 (RALIA O T ) 23 (e
T 5 (&6, 2024 72 L), WEBAITHOFAE FEIED, 2025) ([Zhi, &
ST T 355 CHAR S N i M O HERBL AR RS A I 2 5 72D I B A &
1Tofz. TORER, TITIEH (1998) LiXHARY, REHDBIE ML, FRlt
i PSS O/ INERUE (R & BEIRATRL A TP E SRS E AT 5 Z E s B &
7ot ARG T, BRIRABRLA SEBIRE OFER LB KNI DV TR 5.

BEIRAR A F B0 B RE, JEE 0.7~10 m FE T, MEEREOTREFIC
AL — e P~ A — AT, SAICEAT S BEODEAERE L
THhkaE BT 5. BRIEK6 D Ly RROERE A S EET 5. 5k
HAA SRR EOR RSN EA STV h720, WE Thd EE5x
Hd.

BERHIRL A PR 1, BEAR OSSR DOEDENDNS, BRI ER:
— W A DA A PR & BEDGHIR S 4 PO A A PO Ky S d . B
ERf— A P O PR I T O, BRRIAREE R L, BRI IR A,
L@ANA, BERNSRL. BEMIL 0.5 m YU FORER, BER], 67,
WABAPIA, FBWIMN~A 7 07T =2 Tz RT. RIS e L
ToNa v kgte. Wi A A s BRI 2R U, BRI & LT
BHEA, ERANALRD. EEIT 0.5 m L TORER, A%, LiEA
P, REMSN~A 7 0l T =a 7 —HkE R B e LToL

h—=T7 U EMERHETH/30Y 5 v HEE
EEOMBMEBRSHFLE S VEYMAEEL

LA - R A

CRERE, UK

Radiolarian diversification and faunal change in the Panthalassa during the Carnian
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Pluvial Episode
Yuki TOMIMATSU!, Tetsuji ONOUE?
("Fukuoka Univ., 2Kyushu Univ.)

A 2 3200 TAERTIZIBVT, 200 FAERMICHTZ I LW BE-IM6E
7= —=7 %44 (CPE : Carnian Pluvial Episode) 232X 722 & 3%15
TV (Simms and Ruffell, 1989). CPE F&/EMIRITIZ, EERYEIET T v
7 ADOHIMIRIE(L, WEERREELR &, W ERRRICEA e A -6
AR MRS TS (Dal corso et al., 2020). H5EiC CPE F&ZEREDR]
WA —=7 2 (2 ) TV) EEMI—=7 2 (F 230 T 2) OFRHI T,
o) Ry MRT VETFA M EOREFEEOWREAY ORI ER L TH Y,
ZHBOFKIEA — =T NEH LT o7 ) TERKEEAAK (LIP :
Large Igneous Province) |ZRHi#id 2 LRSI TvD (Dal corso et al.,
2020). L2vL, EEEUCAER Lok R o CPE BHZds) 2 4o ic>
WCIE, HalcHLNC SN TEL T, MR LA L 138720, ZEMEL
T A[REMEDSBH B2 72 W 928 D (Tomimatsu et al., 2023). AHFFETIL,
Rt T T IST D CPE R COEBIROAMRZELE BN T 5720
12, AARICHHT 5D Y 2 T RMIER O T — =7 VJgIRTF ¥ — F &%t
R L LT, CPERHTIST 2 BB B EABI DWW T OMET 21T o 7.

FHAHIEE, ¥ = T AR T & 2 BRACHTEEA LML - Pefftiek, FHEH DY
YRS, SRR RS - BRI AT B — =T VBT Y — R &%t
Gb Lo, SRRSO Tl L72f@IkT v — h2SBHT 5 —05T, 20
ot s va AL T, PO LERT vy— b, SRF ¥ —F, w7
VA, T vy — FONRICREL, ) T -T2 T UBRMBITlE~
UHUPEDPAET D, KRV a VCTRRLEZF v — FitElB L O~

ARG LInLAND, %< ORA TIIEEN R, BER & HHAR A
DRRAAGIZ £ > TERR G MHEECTH 5. WE (28584 A AR IRRE 2 5
72 % . FEE QBRI @4 PG A S POke & e~ GIRLC, 85 F TR
MR L, BRREIIAHR S, WEANA D25, FEEENE 0.3 m LT O
REA, SlANA, A8 RBEWIEMN~A 70l T =27 —ilE Ry
BRI E LCT 352 A N EETs.

BERATRLATSEPIRES O Si0: A L, 58.4~64.9 wt. % THY, Fky,
PR TR TR —0 b Ly REoRd. ZEEORVEER
A P A BEPORAE, 60, 9~61. 4 wt. %, iR A IEPIREE, 61,5~
64. 9wt. %T, A KAAREPIEE O Si0 A RAE. ME O Si0. 5
HEITML, 58.4~58.8wt. % TdhDH. BERHRLASEPIRES OHEERIE, 0.64
~3.34X10° S1 unit T, Z{LIENRKE V. BEOBNEHOIF E A H
5.

PhEDZ Lt RSLINTEEEI /3 2 BERAIRCA S PORka 1, BER— 3
WA AR~ 7~ & SE AN A RE E~ 7~ 0 2 FoR
LI BERESN, BkE L CHEEREPICEA LI LB biLD. BRIk
AR A PRI O L LT ORISR EE 2L, BERME T LT
bbb, LIzioT, AETEAZHITT 2B21E, 2D OANRIRHEA %)
Thb., IHIT, WREELHNIEEE 25,

e

LR (2024)  AETUIN T 20 S CAR BLEA L SO LM A A AR e A0S, 38,
13—22; 9T FNEA  (1998) /INAHUEOMER (5 H5y0> 1 HEIXINE),
HOUEL AT, 126p ; AEUHERHE>  (2025)  AETUIN TS50 SO b B A o] R S
{EMFHA IR, 39, 1—16.

HEAREHI S UCOKERMET N Y w7 AL (Onoueetal, 2024) %17V, ik
Haba o - REEZIT -7,

ARFFEOFER,, =V T > ORI BB T, S fbn oI
T 28 FlN D 23 Flis SR RIBAMBEINRD bt FhucxtL T2 7
IR O IIHIMEAICEE L, Fa N T TR 3T L2 ) T To
SERES A BE D 2 E BB LT od Bl Y T AT W, Bk
L OPEHEAREIIZE L 72N DD, Deflandrecyrtium sp. A= Elbistanium
JB7R EDFHEENTIE LTz, S b OILADERT HIXEIE, Z24Y 7 LIP
KAIEBOTETXE & IE—H L TBY, LA KRB OFEERE
LR D BAREM N D D, £ Y T RGBT, FanNY T BT S
LA DS B LAY D Z Elbipolz. DX A I 7132 ) 7 Uitk
N X T S L O RE L FIEFRR T H D Z e bW B Ao,
SHIZF 2anY 7T, ENT DR A OB LI L, FaNy T
VO REEEDEEHIAGRO S, TS O/, ) 7 gL T
DB L Z R LT Y, RIS 52 Ry hoT7 e A
b LV R 2R A L A 7R3 2 L b o Tz,

AW T B2 & 22 o T AEWFRZEIE, CPE IS O BRESASBI X3 2 ik
DRI B 2 R LT D RN 6 5. ARFFEDRERIL, NPT
P31 DB RS, RIRECAER L= 2 R R, 7oA MIHRT,
CPEIZRED BREEA b L ADEEEZIHIL Do T2 alREMEZ ST 5. F 23
T ACBT DB RS OFIR & LTI, Hi RN & 3 2 iR o
AT EO—WAEEENRM E LT Z 8% T 55 (Dal corso et al.,
2020). CPE 38/:WDZ 47V 7 LIP KINEBNC K il L <77 KT
DOALFRACAMIEE U, HEEPICREIEATRIHT 5 Z S 10 k- T, fididic e -
TORREIRHIEE & 7o Tz aTREMEN B 5.
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Simms, M. J. and Ruffell, A. H. (1989) Geology 17, 265-268.; Dal Corso et al. (2020).
Sci. Adv. 6, eaba0099.; Onoue et al. (2024) Sci. Rep. 14, 12831.; Tomimatsu et al.
(2023) Sci Rep. 13, 16316.



EERBLMEO I HMERHOT 7 U HREHF
P-9 SHIEM S EH L= ~)L LICHTHME RIER
AEFREE - BRER (REOCHRYH)
Early Permian radioalrinas from strata with Mnaganese deposits in the type II suite of
the Tamba Terrane in the Sasayama area, Hyogo Prefecture, Southwest Japan
Suomi ARUGA' and Yoshiaki SUGAMORI' ('Fac. Agric., Tottori Univ.)
[Iztwic]

AAFED Y 2 T HHIEAHICITE R~ > TR H Y, PRER T
L O T PUPFHER STV D (A, 1973, AAMGHREE). 2
NoOFLOZL < F T HHERH G L, 2 OHROTEHFERIT = EAdHr it
Carnian, ¥ = 7 fi i %A Toarcian 35 K OV = 7 ke it Bajocian LARTD & D
D&Y, LIPs Zff5 7 m—/ SV RBSAEN X > TR Sz 2 LAvRR S
N (FhaiEAy, 2016, HUBEMEZR L), —F, 1 RMIERFOMENY 0D
IWRHERE b~ o PRIUDMFIE LTV DD, 205 OFRR OB AAFRITAR
PTh 5. £ 2T, PHEH IRHERE IR 5~ o R OERE BT 5 )
2L, ZOREOMIICET S L2 e LA T o7z

[T

FHEHF T A A3 2 ZBfd g~ Y = TR AET, 1
e MRHERAC RSN D (A5, 1983, HIEME). %FIXSHIZ5 2Rn
L 6 DOHITIZHIy Shd (21, Nakae, 1993, J. Osaka City Univ.; 7%,
2006, HWVECHE) . LU PRECEE LT HCEIC IIAR IR L FS JOWINLSEILo 2 >0
< VA ARERRB Y, ST Ly 7 X (Nakae, 1993 5 H1L, 2000, HUET
) (SRS D IAT R == b OFRIED, 1991, RIHIKOHE) A
2. ZOBFHILIER G, AKE, Fr— b, BERE, EEREB
L OREEN LR DIRIEME R L, ARACH I~ = T f i iz AT TRk
SIVIEHED B0 % . WIHLILA IO MU AL R < TR 2 B RS 2 5.

[t v a v efmbiniidbal
REILLITIE 2 2OE 7 ¥ a Ui BAERWE AL i A 21572
FD-A &7 & a 3~ 2 75 HERW) (IR 30 em) 35 LU D Lok
¥— bk (205 cm) 757225, Fv— b2BI, Pseudoalbaillella scalprata

BRI/ Bgc BT 5 EB=ERERT v —
b DO#EIRFH £ R REE
WAL AL ! - pi 7

( falRE)

Depositional age and formation process of Upper Triassic bedded chert in the

P-10

Chichibu Belt from Enoura Area, eastern Kyusyu, Japan
Yukari MASUOKA!, Yuki TOMIMATSU' (! Fukuoka Univ.)

HARD Y 2 Z IR E 5 il AR T v — MY, BEEREEY
DENE LIRS Y T FUREPE O TRIEHERM & 5 2 4L (Matsuda and
Isozaki, 1991), HERPYRFOHERELA X b &Fe#kT 5. JUNHTHIC T 5
B Y 2 ZRIIMATR OJgIRT v — b b1k, =EfICl & 7o BRE
EBOTEEIWT LG ST Y lxIE, Muto et al., 2020), =&fd
AROBGN R BB O T IR S D . ARBFZEIL, BAHY = ki

RO _EE =B REIRT v — b OSERCE#E T L7 LE 2 ©a RIS,

FEHT Dbl L O 2 Ry MO X0 @4 2e b @ e o sk
5, RZEA L LA OB 2R L, B O BB B ORI B e
BT — 2 OEREAN LTS,

AT, RO IRHEA LT IAIET 2 EW 7 v a v Thh. Ak
V3 VTBSCHHL  HEICR L, ZERERT v — MBS, R
BT, B LICEEARE U CIARRIRK A ERR L, kT +— F & 40
FUBHRIR L7z, BRI U728k T+ — RalEHE, 3 mol/L dskEe{k) h U o AL
BT Lo Tl - = Ry MeRZadlit L, FIREEITo 72, BIg, G
20 FURHTRF L CHOE XSRS £ I\ C BB T R E T 21T 72,

AT BT DJEIRT v — NI TSRS, KAz 2L, ¥7var b
ERC D, ROTF v — bafte. B2 Vg VRN, BECHARGETF v — b
L, TOHE EICBAEBRRET D, ALFANOMRICIES &, BRESEIT
U ERE LTy — B ONDLID, T~ R
FESS. fgdbaide 7 va U ARTEN L, SIRLET v — halk 40 30
o, 26 BERND 14 J8 14 FEO R bR, 1 o= ) Ry MeazRE L.

Holdsworth and Jones, Parafolicucullinoides lomentarius (Ishiga and Imoto),
Haplodiacanthus sakmarensis (Kozur) 72 £ %137, ZiL 5 O{bA OFEHRIUIZ
HSE, ZOF ¥ — MIVVLRI AT YT UM Sakmarian i~ EEO
UAZ4 (Xiaoetal., 2018, Earth, Sci. Rev.) (Zkftb S b, FD-BE®Z v a3 UE T
R~ H AHERW (A 10em), Fv— b &S RS LK ; [ 170
cm), JERF¥—bF (ASsmPlb) 7672s. EHEEICEPNSF v—
WZIFBUKIEB 23 20 7 4+ — AEMFERD D b O 5. HEEIRAEIC
BENDTv— b 2 3R B2 5HIE, FD-A & RO L ATHES S i,
UAZ4 ISR SN D, LIe>C, Wity v a vy 5 @i oL 2%
T AZ U7 2 Sakmarian 7D _EH A E A TN D, HEIEE D L0
RF v — b SIT=BA PO RBIBME A DLz, BEEEIEE LR
F v — b ORNIIBIEATHET 2 b O LTSS,

MLEELCIE, TR SHRF v — b (F120em BLE), ~ > U HiRi
ZETEERS (A 1200m), 298 L7zJ@ikT v — b (A 120em LLE) 225
RRHHENRR OIS, BURT v — MaiZan 7+ — AR b Z &
N5, EEBIEEN O ITHEESLILI OEEBIESE A B v/ i i b A #ttE &
FRRORENRF B, UAZ4 Ik,

[B%]

AHFFECTH SN R > To~ U AGIRITAET 2 I OFERIT, Wb
YL LRES AT Y T Al Sakmarian FEI~HEITH o7 FROFER D~
T ATEOHUEIERAF R I = » b OYIEAE (Sano, 1988, 1. Geol. Soc.
Japan) SCRACHF DOE FLIL T > S—JL IR (Fujinaga and Kato, 2005, Resour. Geol.)
TROLN, NV T T T OREFED RN A U7z rTHEMEN & 5.
WA D~ o 7T T & TR (R EC L LTS B2 B 3o 2 BOK VIR & ik
L DORIGEDFER T ENTZEE X LN TEY  (Sugitani et al,, 1991, Sed.
Geol.), Z DUFIEEKILILLIP THh D Z & 2355 ST 5 (Ichiyama etal., 2008,
IslandArc). L72A3>C, Sakmarian O~ > H > OHEFEA X ME, Carnian <
Toarcian ¢ %} (Tomimatsu et al., 2022, Marine Micropaleont.; Komuro and Wakita,
2005, Resour. Geol.72 &) & [RERIZ, LIP JERRIZLE 5 B 28 Bh o (F7E 2 e
5.

vrvary FEMrLIE, B B0 —=T7 aillicxtk s b
Capnuchosphaera HH\ZFHEH B LADEL L, ©2 v a U HPEnbIE,
T —=T BN & D Poulpus carcharus R 7Z2 i B A A3
FEHI Uz, Ak 7 v a v OREEILATERFICIESL &, —=7 VR~
BT, ~ o MV REREILICHY TS LB bhD.

T - METHEEETORE, Al-Fe-Mn MRS S ZAX AT 75 4
IS &, fEODRIREAT v — MIBUKMET v — N TH 258 SR
o7z Mn, V, Cr OREZAIZHE B LR, Wn i3~ 2 0 RISV Tl
FIRIEL, B2 v a v BRI TR HIME 235380 bz, — 5T
V, Crl3BUKMET v — MW TEWIREZ R L, < 2 IR CRHBRA
PATFZ7R LTz Mnld, BMERBREEICIS W ClR ki & L CHERMICIREE L, V
& Cr (TR THBREC BV KB ECiR b & L CHERITICIRET S, L
oMo T, BUKMET ¥ — MET CETAMRIE L Ao o 7ok, ~ o IR A 5T
I ERBREE A~ L LI e B2 b,

K7 v a o~ BUBERPER LT-EBEx N —=T o H
EIZI%, >4 U7 LIP (LIP : Large Igneous Province) KAJEEHANEZ -
Tz tTbhd., BRTHESN TV D I —=T VBT v — R~

SEB A UPRE, T )T LIP KEIEENCE D RO BB 0O
WETRTIBREN- 2 EAVRIEREN TS (Tomimatsu et al., 2022). =&
R AR EARTE 7 > 2 2T 5 &, RS A ORER D
HifET 5 Eh, AEZvailBNThHL T Z U7 LIP KkiEEh
L7 RBRBE O L & 5ok L TV D ATREM RN B D, A v arv o~y
BEBO T 1 A0, YREOUFEBREE 2150 5720, & HICFHRME
JLF A LHIC R DPREE AT 0s FNLIRELIZ DUV TR 3D 2 0B 8 5

El)ibeai

Matsuda, T. and Isozaki, Y. (1991) Tectonics, 10, 475-499.; Muto, S. et al. (2020) Glob.
Planet. Change, 195, 103330.; Tomimatsu, Y. et al. (2022) Mar. Micropaleontol., 171,
102084.



EILRABUETORERBT v— MIHOND
BB ERDER
FNWES" - eiAE ' - A=

(i B
Clastic intrusions in pelagic deep-sea cherts of the Akiyoshi Belt in western Okayama,
SW Japan
Tomoya MURAKAWA', Tomohiko SATO', Kazumasa AOKI'

P-11

('Okayama University of Science)

AT OWFET L— MERF (OPS) ICEEN DT v— NI, miEs CHfs
T 520, —fRIRBRL T2 & 7200, T — MNalCHIEESIRSE AT 5
BIAHE SN TS (e.g. W - 16, 1987), ZD X 9 72mlkiE, EHEAYEI
BT B EIMERO YIS R A BT 5 L CEETH D, Lo, HARF
DF v — b OFEFEEEC, BAE AT D A% & BB RGEFE O
X, REFSITA SN TOR, ZOBRO—2 & LT, BHEN LR AT
—IVOFEZRFEAR O RN RS b D, & 2 TARIFIETIE, T v — hPIciyE
PEENRAS TS HHEIAD— D Th HEKEH (- LALAEHINER) FF D B
T7 v a ACBWT, EROFEMRTREAITO, TOBAT 7 AOfEI AR
Il

i LIS PE 2 5043 2 5 F IR I, IR v — P AR L L, ~UL A
BHORE LT RIET S (EEHED, 1987), 209 b, AT =R
~VE =R D BT 7 2 a T, IIITAVISKI 90 m 127> TF v
— MERHTH L, EEOBEMEEIRPEALTWS (Ito & Matsuoka, 2016) .,
ABFIETIL, BIHOH m~%L cm B TOFEMRBIZICIN X, BREL -0 -
F v — b OWABILS L OPRT — R E1T o 72,

A ORER, Bigt 7 > a v Oit 16 HUSIZRW T, BYBHEEIROF v — b
JE~OEADGED BT, BIROERITIEIC LD 820 Fy— Mg T
IFEEK 5 em OIVIREB IO, £ 2 50T 5 BEENR DA IR 5illd 5,
ZAUCK LT BT, JEEICRIEET 5 L o R HA R B D kD 5
g 2, HIROZ ITHEARWEIRTH 503, 1 M8 TRRER 5 om

RELBMIZHTT DIEFHKEERE & Y HFH =LK
Ek7 M b dOEIIERE S
EHAK! - HRRE?

(REAK « B2 - B, *HEAK - KIEED)

First Record of molluscan assemblages from the Eocene Shiratake

P-12

Formation, northern Amakusa area, Kyusyu Japan
Keita YOSHIDA', Gengo TANAKA?
('Graduate School of Kumamoto Univ., 2XCWMD of Kumamoto Univ.)

FJUINVEEIIAZES 2D REHIRIE, $5A (1890) 213 Utb, 130 LA LIHT= >
T, HEPETFZE SIS ANTAT DO T D, ARHIRICIE, F & LT I EIR
S = ROMEREENAL DA LTV D, 205 b, WH=ROERR
B R LA EE DR SN D, WEOBMRIIEA TH 5, AR TH
2 AR, R BRI ERETHE T A S e 35, AEEI.

EROHR AR L . BEOREROBIZITaRON#I G Eh D (RE,

1926), JEEIE, #930-230m DL EEHERIS LTI D L B - JBEOMIG L LR
BL, HUED(1980) L0 | KETFEBOHAWNSEONI-AIRE T ) 7
T MACAOBERRICIE S E | AERORHUE REIAETITEE LT D,
ZHUE, Mivake et al. (2016) 12X - CREL EESOFRIGRE K FEH#E &
7= U-Pb ORI (49. 140, 4Ma)  (ZFE-3 < B CRIAAHET IR I & FJ& L
AN

K FEOWETEE BIE) DI, BEEO%E R Colpospira 1 LUK
LR, FRCHECEEN D BT cm OIRETED D A v R eT =0
WERIT U L LI FHEBM a0 EH T 5,

Alal, RE LR ALV o vE BiiKe SN 0 AHE 6, “HESE B A
LU & LIIRE LA TR ST 2T b AR A R R LT, (b
FEBERBITHEIR U BRI A A Sz, Bl R b s srid o
v V—varTELLELLTEY , (baoflnNEgEch 5, —J57, Bk
EHATBEE 2L, FREABILL T\ D, 2T, JALER L 0 b aRe 2
VTV T U, V) ar A AEFCTRIRD 28 kot, 20Kk, KU

DF % — M B L UEEIESE O AL GBS IRDGED b, SABEORM
BORPEIRE F v — b OBEFUTIAME OSBRI T 0 | SRR
MBI R O Ng o7z, F v — MEIZEAT AR (0=5) TW\Th
LI~ TR ORFET LA b TH Y, BT THS T — FHBICH SR
FEIIRD D oTe, iz, At va rodbdii 200 m i@ HT 5 OPS
oA (n=1) b, WEIREEER —OHYT— RFkE R LT,

BEENROER L, BOBARHCHENEDOT v — b LOEEERENRT T
IR L TW 22 L &Ry, £7o, PUBMESIRE OPS AR EE OFRHE
RO—FE, MENFE—ORFEEZ O L ERET 5, ZNHLOHEEND, A
T v a VOREMEEIRE, T Y — B L OB I A S HEETICBE LT
BE. B DV ENLEO IR TR ENTZ L EX b D, T v — Mg L
IZRWTAREZ GBS EEJEHE TR v, Pl CIEE R EIRD
BT 52 L EBRT D & WREMHI COEIMBIZHEN, OPS EATIZHEE
SHVIZREFEOWH, FALOEEEIESE G K OF v — a2 L72end b8
AUTFREMEDSRIE S D, —H T, Fv— MNE FEICR B D ENRD > L
PREEIE, DI TORIBRKED LRI X0 Flhil L7y, Al i
DIERWERINZIN > THEALZZ L 2R LTS, A7y aiiBisb
WEVEEIROIER 7 0 & A3, A K> TRARDATREME L H Y | ZOFHIC
DNTIES SR DMFEENLETH D,

FISR
U - P (1987) JLKERBFS (HUED) |15, 153-166. ; EBF1E7 (1987) HUET4E, 93,
865-880. ; Ito & Matsuoka (2016) J. Osaka Micropaleontol., Spec. 16, 95-104.

A b= 7 B AT, Sk O TR A BE ORI E % 3 Fr T,
ZOFER, Colpospira okadai DR FRDIED, ZHVE THERED LG O
W 2L OZHBEITMA T, A XY HAFEERE LTz, ZhbOEAERWTh
BT, BEFRRCRIRR S AL, L0 A DR & b IR L, HERT L7
bOEEZ BND, AMEABEEZFEICHET 5 2 & T AEEND Loy
TRETHHEARE~OBREEOZLAN LV TSN D L SN,
AFETHERINREB AR, R LA RO AEEIC, R
A LTEY | IEERZSBENIREECH 5, A% RIE, AEEB L OKREIZY
9 % H 8 ZROHEREOMADIL 2 B AHOEE =R OUEELA
BEORINCEE R A2 b B2 bND,

IR RREY, (1926). JUNEE =fEoET (Ko 1-8). M, 38,
(3), 115-130, (5), 263-269, (6), 317-323, (7), 369-373, (8), 457-461,
(10), 596-603, (11), 663-671, (12), 706-712. $5AML (1890) : REAIREP

TRMERA RS MEEW, 1, 1-142. BRIEZ - MR - F @ - K

B (1980) : RELF Ryl —SRIGEE A O AT )2 /b DR R,

e, 86, 139-141.) . Miyake, Y., Tsutsumi, Y., Miyata, K. and Komatsu, T. (2016):

LA-ICP-MS Zircon U—Pb Dating of Acidic Tuff from the Eocene Akasaki Formation,

Amakusa, Kumamoto Prefecture, Western Kyushu, Japan: Implications for the Age of

the Land Mammal Fauna in Japan. Paleontol. Res. 20(4), 302-311.

F—U— R AREE, KRR, B, TR, R, HERERE

M. EREHEBWEREELOL— v~y
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P-13 #BMILEEHEOREE U-Pb FAE

BEIERER ' - HAR— - FTHERRAKES ! - Khishigjav
TSOGTBAATAR? Buuvei MAINBAYAR? Batsaikhan
BUYANTEGSH? « i %15 !

(R UBRRE R, 28 o ABET 1T I — I AEFAFIERT)

U-Pb Dating of Carbonates from Upper Cretaceous Vertebrate-Bearing Strata in the

Eastern Gobi Desert, Mongolia

Yudai FUJII!, Kazumasa AOKI', Kentaro CHIBA!, Khishigjav TSOGTBAATAR?,

Buuvei MAINBAYAR, Buuvei MAINBAYAR?, Mototaka SANEYOSHI!
('Okayama Univ. of Sci., 2Inst. Paleontol. Mongolian Acad. Sci.)

B2 TVE T EEEO T ARG ORIE N O 13, R A STk i
B & T 5, ;m)mtm%: BN TS K OISR A oo kA
i & AR R D D T2 I, TEREZR B BIR O BAR & (RO
OHERTEE DA A KTKT&%D L, Zius g D2 < ITREREH
%%J’E*ﬂ HEZE RS TR IS AEGE C v I BRI LS T 5, &6

T KIERRE D Z UL — 7 AR E o b A B2 & D HERAEA
n‘\wb@&)ﬂ_]?ﬁ’c&)éo Z DTz, AR AHEBI A PE L E O JE FrBafR IS &
OHEREAR OMEITIL, RIS 0 R & S &z, ird, Ttk

Eetfis (BAF. ) —F) hodifiifi a5 & Uiz LA-ICP-MS U-Pb 4RRHIE
EDREH S AL, T ERELO B ATRIZISWO T S 2O AR S T
% (Kurumada et al., 2020), # VU —F %3 A EBICHOM L,
EREHLR OS5I DA ER S LA ST % (Watabe et al., 2010),
L7z o TN EHEHTEIE, SRR OB FERICH S
T& 5, LTI TAMRTIE, Ty IO T 5 EHATERO—>TH S
Baynshire JE O#EZM Bayn Shire Hilliz %41, [FITEE A LHERHE O
HEE & AR R 4T o 72,

Baynshire JE 34736 L OUEELRAE O K-Ar ERAIEICE Y, B/ <=
Ty h=T U HIOHERE L S35 (Jerzykiewicz and Russell, 1991;

W RBREHREICH DDA R MHEEYIORK
R & MRER
ROEF- L i,
TEARIZ !, i1 !
CTILERR, *AGREA, IR 4 —)

A study on origine and depositional age of the event deposits in the Tobishima-

P-14

BUREFETL?, HABEE ®,

island, Yamagata Prefecture, the eastern margin of Japan Sea
Shoichi HIGAKI', Mikuto SUMIDA', Tomohiro KOMAGINO?, Akihiko
UEMATSU?, Toshiyuki FUJIKI' and Takanobu KAMATAKI!

('Okayama Univ. Sci.,’Hokkaido Univ., *Yamagata Pref. center for Arch. Res.)

[FUHIK] ARG T, 1833 4EEPNMHIEE, 1940 FRPPEE
WA, 1964 AEFHEHIAR, 1983 4F 0 AVEHEHIAR, 1993 4FALHE:E e VG iR
7RE, 19~20 HALIZHE & PF 5 KB I A R 2 L34 L, TRREIBICHEER
BEEEZ LIS L (B2, FEEIED, 2013). T07-0, [LIEERREH
IO S « FEIE PGS A B 1T, il FEOHEIIBIE AR LR O SR
WAMET S Z LIIBOTEHEETHSD. L L AARMERGE CIRIT AR LT

HEEROHI T B A SCERTSRIC T LS (FHEZEIEA, 2013). 7, [
SRLAR A U7 HEoHER (S B DA, HI R 2 et & L7zl it
BEHFIE D DAR, BRI AL D & O BT 2 MR DB A 1 & 5T
FTHEBREH T 2D TVA. L LAaRs, AAREIGHIE TIIATE

FER & FA~HEHERRI SR OB D 7o & and (Bl 203, SEIEA, 2017).

LIRS ORK FE RSB Al 9~13 HHACEEI S HEE 23 T2 L 7= TRk g
s Tnsa (ILEED, 2014), ZOEUET5 LIEE 2720, £, &
IR0l 8~9 ihfE, 13~14 l_fa, FeIChiiIC Eiénf:ﬁif?&fv&%ﬁ%@

AIREMED B DA R MHERI) B IS STV D (BT, 2015 72 L)

51 AU CIIEE IR O FTREME 2 & oA <V MR Y %%(mw
TWABR, < IFRIKDBRIEE E VIR TH S, SEIED (2025) 13, .%
THLNDA R NERICEENDHEDA T ) r— a Ughins, %
DR RESE &5 ATREMEAFE L7, — 5, TR TIdA o MR & Hede

2000), FCIC—EAER DS, Hfigfa U-Pb ARIIEIZ L DK
90 Ma DAEMABHE SN TW5 (Kurumada et al., 2020), AWFFECTHU-
FEHT 2022 4536 KUY 2023 AFE O UBERI R - INVEVET BT L — i A
FFFEFT OB RFAEKIC L VRIS iz, Bl D Y —F B L0 k3
ATRIDER ) ¥ 2—NVThD,

WAMHEEBIZR ORI, FICHIB LOEAD DR D RE R DO IR % 7t
T2 HMAPHEREN, 22754 "D ARTA MECEERMME T L
Too FEfo. L OWEIHESIIIAEMIIFETH Y . B 1-5 m FREOERKRA S
WERRE 972 /) ¥ 2 — /LOFRENGBD BTz, TDO—J5 T, — iAW
L Fﬂbné% B0, TN RN 22 AR L ORI LR bz, &
L EBRBHIOW T T ~ L4tk JOVEPMA S3Hr ATV, R iR

[anm %%ﬁk SNTWDLZ L afER LT,

AERIE DFERL, 2 3B B EEMOHEEHRERISE LUWMAZS 5 Z LT
iz, — T, MMOREHIWIER ORI R E | ERIEEHEHTE RS
O, HEEHERER LY E L BWHE R THE AR I, FERIERSE O
2 FEHE #5U/%Pb LAMEWN S DD, BN THEICEANTHH Z Lo
B, YR E B IR S NI A OISR Z Bk LTV B SRR S
%, ZALDOFRRIL, EPICRARRR T OILA O AR BT, hoREs
S LRI OFRRLRES K ORI A & v i/ ¥ = — ik, WIER7:
WA RFFL TR Y . HREROHKICHE L th 5 2 L 2med 5,

Shuvalov,

Elliba N

Jerzykiewicz, T., and Russell, D.A. (1991) Cretaceous Research, v. 12, p. 345-377;
Kurumada, Y. et al. (2020) Terra Nova, v. 32, p. 246-252; Shuvalov, V.E. (2000)
Cambridge University Press, p. 256-278; Watabe, M. et al. (2010) Hayashibara
Museum of Natural Sciences Research Bulletin, v. 3, p. 41-118.

HUE P2 DR TR T LTI Y, 2O HEnMER ST 2R A 9 it

fEEE LTWD GREIZDY, 2014).
[ & OFREFEE] A sk LR VR TR S AL P A & L

7o AW CIE, BEIZA (2025) D3HEIEHERIY) & HEE LT DA 0 MHERE
WORKN & HERFER Z B SN 5728, REALHE RIS TR g iERs L OB
FEfi ko y MESc L 2MEEZ BT,

[R5 L IR]  gasifds L OMREI L7- &y b OBEHE 28128 LIRS 8, A~
NAEFEY) 2 JER L OMUE LIRS E EN OB AR LT, SR LA E £
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Prefecture, eastern margin of Japan Sea
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[IxCwic]  BKEEFEEICALE L, B OBIILS HIZoE o AS)IE
DHUETIE, 1801 4F (ERIEAE) EICHMRILICHRA Lokl Ly, X
BB BOKEE R AE Ue & STV (BRIEDy, 2017). S 51T, 1804 4F (X
{botA) GEBMETIXAS)INT OMTICB W T, BElHESIRATZ E SRS

CPLS, 1986). —J7, ZOHBETITHNE S I = b—ya URERMD, dgn
W 230 LI Lz arietEidiR v E o 2 (BEIED, 2021).

F 7, IHEOTIE T, ICHET ZARMIX T A S RO UOKHERI A R
INTERY, TOHFRFEUT 11~13 LT EHEE ST D BiEEIED,
2019). Z ORI SN2 BOKHERIIE, RHEILALEEIZ IR DY B KL EERR
HOD S LTS O TS ST B K ILRTRHERSY (132>, 2015 ;
Minami et al., 2019) &BHEL TWD JREMED D 273, ZOFEMIZH H NI
STV, SRS (2025) 12k DL, A% b KIBRPAS
JINB OO R ARSI BET 2 aTietEnid 5 & ST A28, kIR HERY
DHSFRFPNONTITFER SN TV, ZD7=%, TONAAHEIAOIE b i
IROBFS R Z R 5 ECEREATETH S,

AT TIE, BRI ANETT =R~ HHX A 3BT, A <2 NERE D5y
AP Z B SN L, KILTEFEONEES 2 FTREMED BT 24TV, R 725
SRPRICE T DHE 2RO % B E L, R—V 7% 520 L7,
[FAERSR L ZOMR] AR NEH AoV, %= 7tk
BBNTA XY NBIE, EONMEEOE NG, FilalE, EibE, i

HEERBILBHALUTERORRS
i S SRANEAE - SRATERR Y - SR HIEGL
2 FEHLE!

(" BB REE « 2 S ISR
(Tuff beds in the Ohyamashimo Formation of lower Cretaceous Sasayama Group)
Mitsuhiko TSUJT', Haruto FUNAMOTO!, Koshiro IZUTANI', Yoshihiro
SAWADA!, Tomonori TANAKA?, Mototaka SANEYOSHI'

('Okayama Univ. of Sci., 2Univ. of Hyogo)

3%

P-16

SR IRAGIC A5 T AR BRI TR, R A e
D ERRIRBHEEE AR ZHE RS TRBY . {7 U7 oAlifdlBT D
WATEROMRIAIC B CEEZRME TH 5, AEOHERFENRIL, KIET O
JREEHF DT a D U-Pb AERICESE . 1121 £ 04Ma EHEESN TS

(Kusuhashietal.,2013), L7>L, ABIHAE SN DEIKCE OHEREAW) - 5 a
SRR IE AR 72 50320, B OALARECHEREER ST OB AT 5
T2, KRIIFEESEIC OV TR D DHERIC B D MU 7 n e 2 & 2
DOFFMEAFERERASDICTT D Z EBRRERFARTH S, T Z TAHIZETIE
RINTFIE RO 255 L LT, 32 B RLil A S PIIR & BiiEE
12 & Z5#k, EPMA IC X AR~ v 0 7 LA O E BT, XRF I L D
PEACFITEAT o T2,

KINTEHD 3 )V— b OFREZIFExI G & LTcpd, 2 2 Tl cd
HRILTF— MZBT DEIREZOWTHRET D, Av— N ORI AEIT A
JEIEA 1im C, K 4m OB ARG 250, JEIEK Tm, 20 == hh b
2% THE (SSY-1) &, BEHKI3m, 6 2=y hinb7ed EEE (SSY-2)
X5y S, W ALOEEKEE b BRI & Rl 572 5, SRR LML
DKIREED D720 | babble wall BLK LA 7 2B LOKILE A2 ET,
S ORHEA S | SR ITHERDRIE CONkIR & DFBEIT E A EZIT T
RWEHEE SIS, — 7, JIRERE wave ripple ODTF(ED B IR IROFEEEE 521
LINBICHERE LT L B2 LD, ETo, IREHTS hyperpycnal flow 7 &, 7K
BN TRAET D EIC K& DHER) LR S 2 HERHEE © & 5.

B, THEO 4By TES.

ARy NHEREY) B a JEERS LOVFERIEIE, WHRAN S NERINZ A1) > THIRE
DI ST DT Dotz £, A N2 N E T D)
R ORMGEEHD L, HFE VMBI TRB LT, M S0 O
LIXRAR DR A BND . — T, AT)INIRORRLT- & K AT R A &
ND7w, B aBIXAS) RIROVOKHERD O FTHEMES SO &Blkr Lz, T
HBIZOWTITZ DR L BRI D, SREAY (2019) THE STV DK
HEFEN) B3 JE LoHIT L7z, E£72, ERBEMEUC L ABERICB T, WithoA
N NEDS KNSR S LD Z £ A5, Minami etal. (2019) 235
RIS L0 TR Td 2 K INFERRR L NI 35U TR U 7 kLR TeHERS
WL xtb S D FREMD S 5.

—J7, A2 NHEREY) B b JE s KOV E I, B C X HEIPH CIIHE O
JEE DHEHU O ML Tl B IE L, PR 2> TREBICHES 72 0 B AT D
LWV R A RO, Lo T, ZORHSE B G, SREIEN (2017) TH
HENTOHHIHERMELE & B2 8 & ZnThoA X2 MNEITxth T 5.

BB AWIE 2D 512725 C, [ IERR R SRR R O BT
WHEZ T - TS E W& £ Lk, s W T, 1I2oNEhi=
F~FERHX OKEOFEE O 2 nbEA ST TN EE Lz, A%
ZiE, BIERrscl (ARRRZE (), 24K04366, U : BUAREFEE) 2 L
FELE BEDHAITHL, ZZICRLTHEERLET

3 FSCRR

SRR S hatss, 2025 5 315, 1986, HUBERFICATHEMR, 61, 143-157 ; K
1E7y, 2017, 72, 27-32; BiEEIEDS, 2017, HAEERSUE B2 (BT,
73, 2, 1.445-1 450 ; $fEIEDY, 2019, TARERFHE B2 (R L), 75,
2, 1.403-1 408 ; F§iF7A>, 2015, “kil, 60, 1-16 ; Minamietal., 2019, Journal of
Volcanology and Geothermal Research, 387, 106661 ; Ji01%7y, 2021, AR50
SCE B3 (EEBR%E), 77, 2, 1.91-1 96.

KILEEEY & U COREYDOFEREZ I 5T 5 72 DITIIKIC L D50k
D Z > TORWILREER S AR T 5, BLIRELK X babble wall Lk (11
HT A, Kb, A, BEEE LR, MR OEE N LR 5, K
1A F ASRHET 1% 2 RS AR ST D, Al TR AT L T2, R85,
ToREA b Var, ey b BER a1 LR5,

H—% v FOMBITLL T O X S IZSHETH D, ALOs=24.9-16.9w%, FeO =
35.4-7.9wt%, MnO<11.8wt%, MgO<8 9wt%, CaO =23.6-0.7wt%, SLHLILIHpR >
VBRI T, F 2 BT E EN TV,

DN ATREROIEBERIR b O (ATGER) & bR ihiE 2 R
THO CGEAEHGR) D224 FI2Xy &b, EPMA ST OREER, B
1 CL EHEIZ B\ CHIF O BAFEE DI T » . WDS 12 X 2R~ » &
UG, CLEEORERILY BLOPICEL (K), —F, FEARESTIE
[FROEANIBRZE T2y, MARIZLEL T L0 Th 5, HEIZB], IEEE
filidh & B2 2.0-1.3wt% Th D, B IFAEEIE Y205 <0.35wt%, Fe:05<0.09wt%,
P:0s<0.83Wt% Td 5, FHEETMMIL | Fialin H Y P
Y20:<0.09wt%, Fe0:<0.06wt%, P:0s
<0.30wt% CTd V) | T IAENTRD &
iz, BIEAERITEERA 2 e L~
IR HAREM SR E L, R
WBEEZ R T ZEND, HICE T 2asivan HE Y P
FERAR S b A5 T B WTHENE b & ,P-

Do ZOHE, Y DOFRDEKE,
b b HREE ORI L 725, A

SRIREER S TEER B C, b ARIFLL T O L35 TH S, Si0:=78.94-
74.27W1%, TiO2 = 0.10-0.02wt%, ALOs = 15.21-12.09Wt%, Fex03 = 1.82-0.94wt%,
MnO = 0.04-0.02wt%, MgO = 0.94-0.29wt%, CaO = 2.20-0.40wt%, Na.0 = 5.09—
1.01wt%, K20 = 5.04-0.94wt%, P20s = 0.10-0.02wt%,

B0 &3 ¥ m

m %

i

100 4m

53k
Kusuhashi et al. (2013) Proc. Royal Soc. B., 280, 20130142.



WERBZIZETERI V- ) —FEL BN =R
BEEEEICHTHER - EHRETORE
EFeAl - FAEE

(" il L AR A )

Outreach, Public Engagement and Future Perspectives in Earth Science

P-17

for People with Visual impairments Using Screen Readers
Motoki MOURI', Nobuhiko OKAMOTO

('"The Inspection for the Geological Committee in Okayama secretariat)

IXUHIZ Windows WEEEF{LY 7 by =TS CHMHELEL ixdE
FEOMER LOHIR, 2ozt - SSEEICHO DT E ) UL Lk
5. =R T RRT UFY =Y XA (LT ETT AT —
U S, 2023) LD Y — U T OB DA REEE M 2 L
(R 2 ISR TR HH ~ O HERRHE O BT HE % 18 < TR B T WAL RE
BHEREEO VAT A ROBILAE 2T LER D D (FF, 2024). Fik ASLAR
B CORMH & F OBERL - Biddii L 7= R OS i xtiib a8 272 5. Whtod
ARUEMS-Word & PowerPoint CHMRECRY: « RFBEARFHROE I F— /L0
Fetiey - FRRER LD L EFIEo T2 b O & FHEE (FM AL EET,
LR OAIFER OB, CERB A ML LIAS LD & U TRERMICHTART
<T2%) BIOPDF AL L TR L7z, HeHic M AGEE IE L BiEE 51
XA T V=2 U —ZORRIE (72 & ZIZEMT AT LB, 2019 : My Support ¢
@Y — /LT % HEEEDMRIE R L) R MS-Word (23513 5 [Alt+H+F+R] DT
JRAF L DRETLEEITOZ LD 5. R HREEEO2I 2
=7 4 GERREHEEN AR T A boNT AR O A X=XV 72 %) BT
2024 49 A6 2025 4F 12 FIZH T TSR GE 31 /F) 24k Lz, ANAR
B COH LR BE AT F S POF &3 v 7 L - FEEIREIOE
B e W7o 7 —~ i T IUACHIA - WV & HARIEED Y 27 | TG
TPTERTAIT (2 BAE T ORMERRIT 2024 4235 LTV 2025 45 9 HIZEM L, [T —
~OMERLERET ) & BV RREREEE 2 X 2 =7 ¢ L TOILEIT 2025 4R
6 HICENE L) . AR ET A 2 —TOA X hiiseel Working

TL— rERBETOERBA H =X L : HhEF
MR EES S aL—2ay
B 1 ZHE— 1 - Kushik DAS' « Dyuti Prakash SARKAR® -
PACEMAE

CRRRS, PIIRRE)
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numerical simulations
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Characteristics and habitats of early eukaryotes in the Mesoproterozoic succession of
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The Mesoproterozoic era is generally characterized by persistently low atmospheric
and hydrospheric oxygen concentrations. Such a view is seemingly incompatible with
the emergence and diversification of early eukaryotes in the Mesoproterozoic. In this
regard, scientific opinions are divided: one opinion suggests that early eukaryotes
evolved within small, localized oxygen-rich niches, while others hypothesize that
many of the early eukaryotes sustained in anoxic (including sulfidic) environments
through symbiotic relationships with bacteria and/or archaea.

To clarify this disparity, the Mesoproterozoic Chitrakoot Formation, known for
yielding early eukaryotic microfossils, of central India has been investigated to
reconstruct the paleoenvironment, particularly redox condition. This study identified
diverse early eukaryotic microfossils (acritarchs) within the silicified peloidal
dolostone, showing morphological features like polygonal to honeycomb-like surface
ornamentation, fine processes, and intracellular inclusions, resembling well
established  early  eukaryotes, ie.,  Dictyosphaera  macroreticulata,
Shuiyousphaeridium macroreticulatum, and Dictyosphaera delicata. Preliminary FIB
and STXM based microanalysis of eukaryotic cell wall detected four C-NEXAFS
peaks around 285.2, 286.5, 288.6, and 290.5 eV, suggesting the presence of aromatic,
carboxy and carbonate carbon. In addition, calcium is also detected along with organic

functional groups. Occasionally, some internally silicified peloids contain well-
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Petrographic, geochemical, and inclusions study of Ruby found in metapelites
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and carbonaceous rocks of the Kaghan Valley, NW Himalaya, Pakistan
Mizuki TATEISHI ', Hafiz U. REHMAN, Hiroshi YAMAMOTO ', Nasir
AHMAD', Yui KOUKETSU*

('Kagoshima Univ., 2Nagoya Univ.)
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preserved spherical microfossils, morphologically resembling coccoid cyanobacteria.
Such observations indicate close coexistence of early eukaryotes and oxygenic
prokaryotes in the Chitrakoot Sea.

Sedimentological evidence indicates that the Chitrakoot Formation was deposited in
a shallow marine setting during transgression. In particular, the peloidal dolostone
member, yielding well preserved early eukaryotic microfossils, was deposited in near
coastal region. This observation indicates a clue to the potential habitat of early
eukaryotes in the Chitrakoot Sea. Geochemical proxy, including relatively flat REE
distribution patterns, characteristic of coastal depositional settings, also supports the
sedimentological interpretations. Although no true negative Ce anomaly is present,
peloidal dolostone samples exhibit a true positive Ce anomaly, suggesting that Ce(I1II)
oxidation occurred in the nearshore waters. Together, these results imply that, despite
a largely anoxic Chitrakoot Sea, localized oxygen rich microenvironments, likely
produced by oxygenic prokaryotes, existed and provided suitable niches for early
eukaryotic survival and diversification.

Since the depositional age of the Chitrakoot Formation remains poorly constrained,
future work will focus on U-Pb dating of apatite in phosphatic stromatolites associated
with the Tirohan dolostone member, which offers a promising opportunity to resolve

the timing of eukaryotic evolution.
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