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An attempt to generate a geological map of Saturn’‘s

moon Titan by machine learning

Kumpei GOROMARU, Hitoshi HASEGAWA (Kochi Univ.)
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Advanced Tephrochronology Using Fractional
Crystallization Process -A Case Study of Ozu
Paleo Natural Dam, Western Shikoku, Japan-
Muhamad Raihan (Ehime University), Masayuki
Sakakibara (Ehime University), Michiharu Ikeda
(Shikoku Research Institute Inc.), Chisato Nakamura

(Naiba Co., Ltd.), Tomohiro Nagata (Naiba Co., Ltd.).

Tephrochronology is the study of tephra correlation and dating to
understand the relative ages of geological events (Shane, 2000).
Tephra is typically identified by phenocryst assemblages and glass
composition. Tephrochronology is particularly useful in island-arc
tectonic settings where many tephra layers exist. However, this
method is not applicable to all tephra layers because some tephra
layers have the same mineral assemblages or have already been
eroded (Lowe, 2011). In this study, we will further develop
tephrochronology and create a new method utilizing the
characteristics of fractional crystallization of magma to elucidate the
age of a paleo-natural dam event in Ozu City, Ehime Prefecture.

In the Tokunomori area of Ozu City, a stratigraphic succession was
discovered consisting, from bottom to top, of paleo-landslide deposits
forming the dam embankment, the Ozu Tephra, coeval lake sediments,
and fluvial deposits laid down shortly after the dam failure. At the
Shikoku Research Institute, we performed high-resolution SEM-EDS
analysis of phenocrysts and their mineral inclusions (plagioclase,
hornblende, magnetite, clinopyroxene, orthopyroxene, and glass
inclusions) in tephra samples using a JEOL JSM-IT700HR SEM-EDS
and an Oxford Ultim Max 100 microscope. The EDS analysis data
revealed that all glass inclusions have SiO> contents ranging from 74
to 77% by weight. This suggests that all phenocrysts crystallized in

rhyolitic magma, and that effect of fractional crystallization on magma
composition can be observed with high precision.

The Ozu tephra then will be compared to Shikido pyroclastic flow
deposit (1.1-1.7 Ma; Machida and Arai, 2003) or Benbu pyroclastic
flow deposit (1.2-1.47 Ma; Ishizuka et al., 2005) wich all originated
from Northern Kyushuu Island. Furthermore, based on the fission
track age (1.5 Ma; Kakihashi, 2007) of a tephra layer correlated with
the Ozu Tephra in the southern part of the study area and a new
tephrochronology method using phenocryst assemblages, glass
inclusion compositions, and fractional crystallization the Ozu Tephra
is thought to be correlated with the Benbu pyroclastic flow deposit.
The EDS analysis of Benbu pyroclastic flow deposit shares the same
trend of Al03-S102 melt inclusions composition inside the hornblende
with Ozu hornblende melt inclusions. However, Benbu pyroclastic
flow deposit shows a higher amount of MgO from melt inclusions
inside the hornblende.

This study demonstrated that the accuracy of tephrochronology can
be improved by using glass inclusions in phenocrysts. This method
will also be useful for elucidating the tectonics of western Shikoku
and may contribute to future disaster prevention.
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Liquefaction occurs when sediment grains lose mutual support and
become suspended in pore fluid (Obermeier, 1996). While research
on recent liquefaction has advanced significantly, studies on
paleoliquefaction in rocks (pre-Pleistocene) remain limited.
Moreover, previous studies are predominantly focused on continental
tectonic settings, despite the fact that island arc environments exhibit
high seismicity and tectonic activity, conditions highly conducive to
liquefaction events. Notably, paleoliquefaction structures in island
arc settings are typically preserved in fine-grained layers such as
sandstone and siltstone. Preservation within conglomerates, which
are generally highly permeable and less likely to retain liquefaction
features, remains poorly understood.

This study aims to characterize paleoliquefaction structures and
explain their triggering factors and mechanisms within the Kuma
Group, which is distinguished by widespread conglomerate units,
high sedimentation rates (Siregar, 2024), and possibly influenced by
tectonic activity. The research methodology integrates stratigraphic
analysis and soft-sediment deformation structure (SSDs) analysis.
Stratigraphic analysis at the Tobe Thrust Park reveals a facies
architecture of Gravel Bed Braided with Sediment Gravity Flow
Deposits, comprising three facies associations: Sediment Gravity
Flow Deposit, Sand Bar, and Gravel Bar. SSDs were identified
through field observations, focusing on grain size variation, gravel
content, and gravel orientation. Six localities of SSD-like structures

were documented, including gravelly sand dikes and gravelly sand
sills, all occurring at facies boundaries. Detailed analysis of one of
the SSDs indicates that deformation within the conglomerates
involved fluid-driven injection from the conglomerate matrix, which
modified the orientation of gravel and led to the accumulation of
sand-sized matrix material. This dike structure has a height of ~1 m
with a width of 15 cm and injects into younger facies; this
characteristic resembles structures formed by liquefaction-induced
fluidization (Obermeier, 1996).

Genesis of liquefaction in the highly permeable conglomerates
should consider the short-term undrained behavior, which allows
rapid buildup of excess pore pressure that is subsequently released
and expressed as liquefaction structures. Potential triggers of this
liquefaction include rapid sedimentation from sediment gravity flows,
seismic shocks associated with tectonic fault activity, or a
combination of both.

Further research will aim to identify alternative fault zones
responsible for liquefaction and assess the spatial distribution of
liquefaction structures across the Kuma Group Basin. This will help
to ensure the liquefaction trigger and determine whether the Kuma
Group deposits represent syntectonic sedimentation. Through this
study, it is hoped that research on paleoliquefaction in island arc
settings, particularly within conglomerate lithologies, will continue
to evolve and strengthen its role as a proxy for paleoseismic and
tectonic evolution.

Reference
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IC 3B\ B RIERE SR EL O B ER RS o A

FHE B2 EHIKT) - NS (SHRY) - GHgET
M (JAMSTEC) AFlcHEsE (BAIRsE)

Raman spectroscopic study of paleo-geothermal structure

0-7

around the Aki Tectonic Line in the Shimanto accretionary
complex in eastern Shikoku

Ryunosuke FUNAHASHI (Kochi Univ.), Satoshi TONAI
(Kochi Univ.), Motoo Ito (JAMSTEC), Masafumi
MURAYAMA (Kochi Univ.)

[xLr®ic]

PUESRPY G 47 13—, AR B0 & 8 =i R BRI IC
S S, W U R EE 2 P AIAME EliE (OOST) T % & & hn
22 ED% W (Bl 20, 28K - 1L, 1987). £ @ OOST (3 L= & XN,
VU T o ERGERER 2 E 2 3 LCEEAMEL S5, FOBBEN S
FiED— D IR RS 23H 2. RENEZENL A E KA WE 056, HEERE
DEWTEELE TRORSWARELRRZZ LD Y, EBICKEMERE
&t DU HE Y JT 5 o R IC D\ T, A IE S0 3 I T MR R & AT 2 (i
biTws (fHlz1F Ohmorietal, 1997 ; KA, 2018 &L, LA L, FUE
RER ORI T I, MU A, PARE R TE BV AERR T & v, iR o
HEWHE D\, Lo 2 L h LEEROMBEIIAHBCH 2. 2 2 TR T
1, 2OHIKICE T, T~ virltiEE Aoz RE R T A b SR o fr
EBAWET 22 AHME L.

[k - ]

A HbIR 3, SRR A S EGET O iFRAHE T, 25 i CE ARk & R
WMLUERZERLZ. chbdROI B 238 r b I~ v AR PAT— 2 %
57 (WiTec $L# 15 5 < V BAMEE alpha300R). BRI OHEE X, R<2
frv—2D 1 2TH23 DI v FoLfEE (FWHM-D1) % v 2 iR

10

(Kouketsuetal., 2014) Z#fEH L 7=. —o oA HERY 2~ 0 35 @FrEHIL, *
DA % % DR D B R AR S & L 7.
(R - BE]

7= Vot OfER, RIATILREE O A <1k FWHM-DI 2% 100 cm™
L7, ZDfE#% Kouketsu et al. (2014) o R CIREHE L -84, ok
EFTCHMORBIORER 13/ 40°CE 2 5. LA L ZoEATE, BfTifgtic X
D HEH X 7z AR o L ERER o ALE (2 E, KA, 2018 &G5S0 &
HHH) TR, —77, G0 NEERE <X, @GRS T3 5iIcon
T FWHM-D1 flA31& % 1A L, #RHT K HE caiucg Rk (1) 20°Cid) 32
GRS 2SR T e, T AUTHRENEZEAL D K & 7o ALK o i bW 237
L, REHAEEORE R ZMERIZ LTI LEZLLNS. ZOffiEd LHEE
I 50 EMWTfE X, Ohmorietal. (1997) 23R% L 72 ARG OOLIE & FHFIY
TH 5.

ML DA SN R 2 5 KR OM % KEREM A E B & # 2 854,
ZERE - LR (1987) TR X L7z i b A Ic B D S MU AR X 0 2272 0wl
IC OOST BfFET 5 C LI/ b, T, EEZHE L 2 KA (2018 &+
i) ICXoThINT, REEIRESER%Z/ES OOST @ I HRER 2
FETHLVIMEL 8T 2. Lo L, @A % & L 72 Hara and
Hara (2019)Tl%, OOST o T# (FEfll) ic A% & HE =R OERMBEFEET 2
CIERLCWwS., 2ol hb, PUETE M HAiii-FEir o 5 R ATHE T i,
e R L WHERBER O ER B L a2 b, 72, W& ORLED
Gic X o CTRE 2 LHTRBIND.

(51 FA>CER]

Hara and Hara, 2019, Journal of Asian Earth Sciences, 170, 29-44.
Hara et al., 2017, Island Arc, e12218.

Kouketsu et al., 2014, Island Arc, 23, 33-50.

Ohmori et al., 1997, Geology, 5, 327-330.

ZeR - LR, 1988, fHERYABEELRMLE, HARE, 21,
KA, 2018, BRKZEKRERE, BAimsg, 50

107-133.



BT > a ZFERNOE 2 DTV — MR
S IE DARTERE S
REXE (BAKRF) -
BREL (BRKF)

Propagation path of convergent plate-boundary faults

0-8

fIERER (BAKF)

inferred from analogue experiments using granular
materials

Towa AMANO (Kochi Univ.), Hiiro ABE (Kochi Univ.),

Satoshi TONAI (Kochi Univ.)

7'L— MUAIRO — 5 TIXILAIAR T = v UINER S LD . i
OV y VIEEICRIET DIRAEOWEEZ —KIZT a/~ LI
W, 7= ERETDHZENZW. T a~ PN L)
B LNWT B H VAT A RNONY VAT A NERL EEDZ &
T, LAHAHT =y VIIREL TN, 20 L%, TalvDLiE
RN TIR AR IA Tt T &Ik 2 C, MEPEER L AE & HEfE g o5 A &
BT D01 S, HefEE P BIE T 256 5 H 5 (Bl 212, Moore
et al., 2005; Shiraishi et al., 2025). {=FERIRZ oD 5 BN %%
WA, BiREEHWET e ZERIIAESTHD (Hlx
I%, Noda et al., 2023). Z=ZC, AWFIETITME= M7 X MIHEH
LCTHRT a7 EZRae Rt Lz, £ L TELNEAITT —#
MG, BRI N T A NBRT 3L~ OIEFERIEIC RIET Iz o

nﬁ’\f\_

EBROTFNEIZLLTOLEEBY THDH. £, 727 U Ees (IFE 118
mm, £ X693 mm, &S 158mm) (27 7 Ui — REREo =AM (U
T,N—X)%%%,%@LK%@LE%%E%EE%%T%%%
Wiz, MEBIXTALIVE /8, B JE, KOE=jEe L, F 8
E =g B (1R NO%Om)T O E A S b~ A
7 a e —X (££45-75 um) OIREW TlE-T-. EBRI LI, F _J8
PED B E~A I 1 l: ;«0)/}% EZEx52L7T, ETO
BEOMTELLMEa M7 A MUEWEE-EY-. £9 LT,
NR— A Z K2 0. 125 mm/s O S T 250 mmA | W T, B RE & [EE

11

BEICHR AT A Z & CRIMEENET A T2 v PR E- 7.
WA ETE L CWSBEF MG N T O H NI AT TIRE L

T U2 VG FEES L (Digital Image Correlation Method: DIC)%
FNTEMR OERINT — 5 23R, BRI 2175 2 & TF 2L
~DIEERB AT, mEaL F T A R RS LEER T,
FANTEN—A LEOT 7 YA~ b & OSR % (R L
TWolo, ZRUTH LT, BEa M I A M2 RELS LIZERTIE,
B EBEMTICB N TR—2Z FHOT 7 ULy — h EE—BO5ER
IR LT o<, EERENSEEN-EATICRBWT, F—E L
B EOBIMEEL TWEFRR N, oL X, oLt
FEERIRDIEZ R, BRI BICETe E, T a /L~ ZEEROEH 5y

MO L THURN—=RA LE-BOFERZEHE L THE, TORK,

Y OFIH CHTE R BEEROEEES. ERELT, HkER-72w

= VONEMEGEIL, 2 T RXAMENSLS LEGA & THEHE
278 o7~
AIIETIT T2 EBRN S, T 2/~ DBV TCHEE & A

FHOREEDRE L T A MPRKRESEETDHZ ENRBINT.
DF VY, [ERERKEE 2 LRI, %%):ﬂffﬁ‘ékb\ofﬁ%&tﬁ
TIEA+757T, koyiEb@mﬂ®ﬁéﬂ\j_kéfC%ﬁLiifh

B, o, BEaY T A MNBELUTY, §59EOAEIC

TT al~DERHEREEIEDD EEZBND. £ THHITL, %%J:'
DIEEZEZTZEREITO ZENEETHD. EHIZ, ZhHDIR
FEREE 2 IR e b L72 /X T A —F — & o TRIFIE DO EERAE R %
EaT A EnTENE, RO T L — MUK R IET DILAAA
HT oy E DG FREIC 2 D EHIRF S NS,

5| R Bk

Moore et al., 2005, Proceedings of the Ocean Drilling Program,
Scientific Results Volume 190/196.

Noda et al., 2023, JGR Solid Earth, 128.

Shiraishi et al., 2025, Marine and Petroleum Geology, 173.



BERENERAY DA N-IVARRBETEFICETEI=ZER/
Uas&k (1)) BERBOMBBRERFRVEHEEILE Os
R {R B FF LR

Wik Brth (BREAPAZRETZHER - FIR (BEXF
HETZHEM) -#H X (RRAZAKBEHER) - 20 &
—B} (RRKZRKBFHAERN)

Radiolarian biostratigraphy and facies analyses, with comparison to

Os isotope stratigraphy, of the Triassic/Jurassic (T/J) boundary chert
sequence, southern Chichibu Belt, Shikokuseiyo Geopark, Ehime
Prefecture, Japan.

Tokiya YAMABAYASHI (Ehime Univ.), Rie S. HORI (Ehime
Univ.), Ryota MURALI (Tokyo Univ.), Junichiro KURODA (Tokyo
Univ.)

BRICE T FRBEHEBBETO=E2R " Da7% (/) BERBHRERF
F. ShETERHFRILUMIE, EEFEEMIZEO. SHITHRRXFEMM S
HEINTEL, BERFOAN—VHEREBTE, PERDL1FKED
AMADRLELLAMLTHEY . RITHARELT. COMBOBKRFvy—+ (B
Weoay) BT T/JVEROMENRESNATILVS (Hori et al.,
2017),

AMETIEH., BREAFHHALE - EFEE (WEBEF A /\—I W)
IZHRFTE5RERDASREAMEDOF ¥— FBICHZICREL-EHH

ML E22av) @RI, BREE -MILEEF - BRRBRLKER -
Os AIABFREMTEER L1z, BRSO EIRICE D (MBI RBEEDH
HMEAICMA, 2/ FY MEBEDOEY ERLALEBFELLEZEAELE
TRELEER.T/J BRIEHH M) £ > a > OB NML+28 & ML+29
DEICHEBET S ENHALMNE G Tz, ZDHR. UTOREMNGE LTI,
DML £ >3 > FHIZEWT, LEB=8% Rhactian R R RILEH
Globolaxtorum tozeri HEMHER LIz, QT/VIHERELICEIRTHC25%K
D Pantanellium tanuense HZHREL. LHM=Z=2ROTELL D
Livarella@h\Y 1 S#EERERR (Pantanellium cf. danaense, P. cf.
tanuense, ¥ 1 S4CE! Bipedis|B) LE£BET I LALLMz, @
=&# Norian [ZH#ER L 1= & S TNz Capnodoce J& AR thigi D

12

Rhaetian OF v — FEMNSEH LT -, @Livarel/la inflata, Atalanta
emmela. Zhamoidellum sutnal. Spumellaria indet. gen. E sp. A of
Yeh(1992) EDEEFF v — FEHLRBEDMERILATEZHER L=,

® EM=FBRERTHaATIRTFY— MIBTEERABERICE D THEK
RETPMIVIADELDEENER SN, ©=ZERLAD 0s R
HOBONGZEDEFHA—TITHEV T, MBBREBFICES T/IERICEN
T 0s AALDRBLGEDR /A VMR otz (Murai et al., 2024),
Fry— FOFERBEOERMN D, DaFRICBYETDLLIERET. HHRBRE
MEE LT, £z, HEREMNMET L-ATREMAEZ 5N, T/J BRAET
BTHRRXFFY— FOHRBRRENEILLI-CEAHALMNE G ST, Fi-.
QD #ERM 5 Capnodoce BIE=EHLK Rhaetian) FTEFEL TSI L%
FEZE L 1=, Blome (1987) IZ & N IX. Capnodoce BIFIELBEMIBIZEET S
CEhn, AEDEHOHEGCHBBEAEOEL MR ATETEXR
wF Y — FEOHBRE (HEE?) OBVERELTVSLHHSh D,

ML+10 EH=FEZRFr—+ W+29 HTFEZ21F3FRFvy—

518 3CHk

Blome C. (1987). Biostratigraphic significance of Lower Mesozoic radiolarians
from the Broooks Range, Alaska. In, Tailleur, I. and. Weimer, P. eds., Alaskan
North Slope geology: Bakersfield, California, Society of Economic
Paleontologists and Mineralogists, Pacific Section, 1, 371-380.

HoriR. S., Yoshida N., Kuroda J. and Ogawa N. (2017). Triassic-Jurassic boundary
in the Chichibu Formation chert, Ehime Prefecture, Japan (Abstracts of the
Annual Meeting of the Geological Society of Japan) 124th, p124.

Murai R., Kuroda J. Yamabayashi T., Nozaki T., Ogawa N., Suzuki K., Ohkouchi
N., Hori R. S. (2024). The massive weathering of the Central Atlantic
Magmatic Provinces reconstructed from marine osmium isotopic ratio records.
EGU General Assembly 2024.



JEEE EEPIE ARSI =y hASER LY 1 S
BIEADER R b A DEEEBR AR & Yamatoum J%G)ffﬁéﬂ‘
R RX (BEA-H), 1§ flXR (BEX- k- EBI),
Bk % (F%ﬁﬂ]‘f’&éﬁﬁéﬁﬁ),
ABZE (EERAMHESIZER)
Analysis of the Faunal Composition of Early

Middle Jurassic Radiolarian Fossils from the Otori
Unit, Northern Kitakami Belt, Japan, and a Study of

the Genus Yamatoum

Hara K., Hori R.S. (Ehime Univ.), Muto S., Ozeki M.
(AIST)

A F RIS ST 08 Ean KRB =y FOBEREIIRAIZIE~ v
HURIBYE ) ¥ 2 — VR EEN, V= 7R iaidi o b a2 B i
TRRIPIRRECREH T2 Z E A HE SN TV D (Muto et al., 2025: Muto,
2025) . LnL, ZORBHEHEEAREIC DV TOREMC ) e ik
FHI T TV, F7o, REEEICITY = TP tai 2R & T 55
@E’Jiﬁ CHEZFFD Yamatoum BN G EDHD, T DJEIL Takemura (1986)

W2 X DR, R e S ERL A HE A TR u,

AWFETIE, KE2=v FhOEHLEEHRbA Zxtgis, (1) B
R D FREH A B & 20 Uis AW BRI 72 G35 2 &, (2) BESERL AR AR
Hrin e Yamatoum J&DZHMERFENEREZ A ST HZ L2 HNE
L7z, BHEMBROMEHIIE, KRS, RoKBE, B EUE/ER, K
IR O fggcR T — 4% VR, 1997 ; B, 2001 255%) MV, & - fL
LB ER B AT 7. K=y MR ENE NI RO~ o0

IRERHE ) > 2 — BB 5T Vamatoum JEIZDOWTIE, AL CHETIH
WA RN CEREEMCEEL, T L ol a2 T 7.

F9, RERIEL LTARYE SN D PantanelliumJEFS X O Parvicingula

B, FIREHENRIEREE RO Yanatoun &
ik Ccli Lz, d#EdLEFERE2=y N TIE,

WCEAL, BLLOEHES %
305 il {5+,

Pantanellium )@ 4. 3%, Parvicingula & 0.7%, Yamatoumg 2.2%, D
fiL 53 J& 92.8% T o7=DIZHRF L, Il (2001) 1T X 2 3HH /N s

(400 fE{ER) <UL Pantanellium J& 11%, Parvicingula )& 5.2%, O
83.8% LA SN TV D, S BITAMFEDOBIEZT K v /N IR Tl 270 ﬂﬁ]
K, Yamatoum JEBS 5.2% % 5925 Z L BRI N2, EREMRFHT
Parvicingula JEDOEREIGIIELBHFEORECL Y EVWVELZRT Z & 75‘5@%
T& 7. Parvicingula JBIXEBEFTEHLLTWI ENMLNTEDY

(Pessagno et al., 1984) , dtEpdb b#rCoERWELRBEISIIRKE2=y
DOHERES 73 /Nl FUHUEIZ B~ C K0 KR BRBEIZALE L T ATREME 27
45,

Yamatoum J& (417 ff, FRBEMS ELe) ([T DM O LI TIE, K
Bo=v b LS X U\ﬂbﬂ(@‘ii’ﬂﬂifﬁf ITHEFE AR D b n—7,
KE= v b &/NE RS X ORI ClX Yamatoum komamiensis,
V. connicinum, Y. spinosum® 3 HI@FENZRD ST,

AL, /N R RLiIR 2 5 K 0 2 < OFENEZ BN L T Yamatoum J&
DOBIEEEEZ L, V2 TP AT O Yamatoum J& O 2 A% H]
ZALEH ST LT E L.

SBIRISTRR > = mm oo oo

< B i, 2001, FCECRARNTIC & DR, 2 o T e R R
BT D A B X E TV ORRGEE. 2001 4F 3 A 31 B BREKF
PR AR 3 Rm 3. 23p.

« Muto S., Ito T. and Ozeki M., 2025, Middle Jurassic radiolarians from
manganese nodules obtained in the western part of the Kado District, northern
Kitakami Mountains. Bulletin of the Geological Survey of Japan, vol. 76 (1/2),
p- 31-50.

* Muto S., 2025, Accretionary age of the Jurassic accretionary complex of the
North Kitakami Belt: new data from zircon geochronology in the Kado District.
Bulletin of the Geological Survey of Japan, vol. 76 (1/2), p.51-100.

* Pessagno E.A.Jr., Blome C.D. and Longoria, J.F., 1984, A revised radiolarian
zonation for the Upper Jurassic of Western North America. Bulletin American
Paleontology, vol 87 (320), p.1-51.

+ Takemura A., 1986, Classification of Jurassic Nassellarians (Radiolaria).
Paleontographica, Bd. 195, p.29-74.

<\ B, 1997, ¥ = Tl — R R b A R D A8
Jorrzk, FERIS, #5010 %, p.155-182.

FLZ= Aicd

- R fea it



HEH T > EF A b Damesites DAL RELERENT
MoTREI NS ERN "R DR e

HLEIR (BEXY) - B B (BEXF)
Sexual Dimorphism Indicated by a Fossil

P-3

Assemblage Analysis of the Cretaceous
Ammonite Damesites.
Yoshiya HIYAMA (Ehime Univ.),
Takashi OKAMOTO (Ehime Univ.)

Damesites J&\T® / ~=T BN b~ A MU v F 7 UETHAIC T TSR
LT AEETAROT VST A R THY, 6 L 1 WENHSE LT
% . ABITEFFOISEG NS EBEICERT 5 2 0D, Ao E
AT 2 H=0, BEEREO 2L SN D (Nishimura et al., 2010). L
ML, FORHEREECATE I OV T HICEfF STV AR,

Arlal, AR B AR EEAT MU A B /NEEE) 1 3, PERABIIR O & 5
IZWR T DR Y o b =T VBB T Damesites HMEHHJICHELE
Lic /) Va—nERA L., K Va—WIIMRERENR S, KEfEKE
SHE I, BEEMEOMATICHE LB THh D, AWFETIE, A/ Va—
JZEEIND Damesites FEE DY A X5 FEMICHT L, ZORERND
SRR EN DR RN OWTCHERIE R 2T 7=,

BEEEMNTICR VT, B A XOFEIEL LT7 7 7 a— v ERE W,
355 IR D Damesites = XtG YA RFH AT > 7. ZOREER, AN RS
LY A AR EONTZ. RV A X054k LT Silverman fR7E #1T
ool A, ZIEMESAREICAERE (0 =0.6% Thd I LRI,

COZMEMENHBL LT RE LT, 1) MR TH, 2) ERGOEL, S5
123) —RMEHDIRY OD=2%EL, ZONMAEHRTHH 2 ThrbAHHE
7RG DR AR Le. FREDRILITILL TO®EY Th 5.

1) MR AL RIS BT DH T, B =D, MO R
A R NF 25 mm, 55 mm SIRE L=, 2) AREOE : BLE 10 mm

14

R TN RIS 2 2 &0, EIRFEED S 5 BIET, fadiEE b
EICER L THE~OBENELZL O EEE L. 3) —KMEERDRY -
B B OILOEBEMEIEE LD LI, SeORTHRICHE 2 XM D Rk
PERIFERBAEFE SN Z L2 BT 5. ZORMEZM- I, —kikrIC
WY BHEIE LT EBEZDONREHNTHS.

VL EOAREIZ IS & BRERE A K454 O FEBL 2 iR - i R, SERk oA
O ZMEWESAM ZRTH T Z ENTE 2. — 5T, M TRAEBE LR
WTCZ DS MEBRTAZEIIRNHETH T, 2D LI, Damesites
(R ZANIER D B & T 1R D RUAR (B 21X Nishimura et al.,
2010; Tajika et al, 2025)ICHFEICRMNGH D L aEREBELTND.

40

B

2 4 8
75 7Fa—rERE (mm)

16 32 64

5| AR

Nishimura, T., Maeda, H., Tanaka, G., Ohno, T. (2010). Taxonomic evaluation of
various morphological characters in the Late Cretaceous desmoceratine
polyphyletic genus "Damesites" from the Yezo Group in Hokkaido and
Sakhalin. Paleontological Research, 14 (1), 33-55.

Tajika, A., lida, T., Wani, R., Landman, N. H., Ikuno, K., & Klug, C. (2025). Does
intraspecific variation in juvenile Late Cretaceous ammonoids correlate with
their systematic position, longevity and paleogeography? Swiss Journal of
Palaeontology, 144:51.



ERENMLTERIEZROMREBHEEEENCELT S
Campanian O fE¥E1L 748

£ K (BEX) - EXKA (BEX) -

B R (BEX)

Campanian elasmobranch faunas from the Izumi Group
at Dougohimezuka, Matsuyama City, Japan

Daito TOYO (Ehime Univ.), Takehisa TSUBAMOTO
(Ehime Univ.), Rie HORI (Ehime Univ.)

P-4

[755) R /@ RET AP 300 km (2P~ CTHART 5 HHR—55 =%
T CORERETH D (%I 1T 7>, 2020; Nakagawa, 1961 72 &), Z O P {]
WALE T 2 ERIEFEOT R EREREE I, LaRZET L ERMLN

TEY, INFETITY AR EObanHiE ST A (Uyeno et al., 1981).

2021 FEITITH IS RREOBEREE S EH L2 2 &0 S MR OE B IS E
W ORRJEREEMEEDRICOWTIZ LY —BEARRSA TS (B’
ED3,2022) . IR RFFLEEE S o — 2 UL, BT 2 AR E M A A 1T
WINE TSRS LG 80 SUUIZENEH L, T CHEBIE ML HRE
SN TWRVEAEDFEH N R S 7=, AR T, 2 O A
D - Rt 1T 9 LRI A ARICEBT 2 REE(L G OFZEN H £ 0 {Th
TR o 72 2000 FEREART OB R IR O SeATF RO FRET H1T - 7.

[BE9] BRI T 2 (A OREHRE TP LT oA T&ETnsd—
U5, WESRE D LREARN DI BTN A, KB LIZEAN SN &
2O ERNTORBBRGAEEL W E WS BLRS B 5. JEE eIk
Western Interior sea way {35 CIIMRARIAL A DWFZERHEAL TWD DD, K
VPR R D OWRE AN IR IZARI R AR L. ABFE T, BREZND
% PE$ 5 Campanian H1OV A $E{bm (80 &) , =1k (1 5) ZHiE
T5. S5, Y AFECHET D2 EGTONFEFLNIME LR E 2, AT T
[FIE SN2 ERIER OV A B A O 21TV, E%EROREE A
RED B AT 5.

15

(RS & igim] Heicat OfE R, ERESEOREELAHEILS BH 8 B 8 &
8 f& (Meristodonoides sp., Hexanchus microdon, Squalicorax sp., Carcharias sp.,
Cretalamna sp., Squalus sp., Scylinorhinidae gen. et sp. indet., Ischyriza sp.) T
MR END Z Lo Te. £T2, FATHISE T Orthacodus logidents & S
T2 b DL Carcharias sp.<° Cretalamna sp. DFEARINE X > T 5 & Al
L7z, EREROHREERIT OV TIE, TFHE - B (1973) O L TR
FEIZ Shenoceramus schmiddti, Inoceramus balticus D3 FEH, U7 1E DN IR B R
TR BRI PET D Canadoceras cf. kossmati 73FEH L7= Z & 725 middle
Campanian TH 2 EHEE SN D, BEBESHEILADH 7+ 7 2 —IZ2O0TIE,
JEEH9 20 m 13 & DIEHEEE EOJeEE A DALa R EEN L, — ke
YHEADRER SN DTMAVASARIEETE R L O D. AVIAGFRIESTE) D
1%, Nanonavis, Parvamussium, Trigonia $87¢ & O “FHINZFE U Inoceramus
R & Sphenoceramus =00 = f, BRARFAL A 72 EDMEHMEITIRIES . N
2T, TNHLORERBIZITFEADENDEZL EEND. —T, TILALER
2R S RWEE X Nanonavis %1% & A E& F 720 JAVIAGERE I XHEEL
MR TE 5 2 &b, HIFO BREEHER S I ITEMIC RV iR s 4 T
AIREMED N & 5. R IEER O B EHERES T I oW T, etk “#HE Ak
ADBEHT D &, MO REMZ: EICAERT DAL A NEHT 5 Z
EMMDINEY TS LB X BN,

SEIOFHET, ZNETITHRBEHFANOR L TRHRBINTHRVWE

(Meristodonoides, Carcharias, Squalus, Ischyrhiza) DFEHNHER I, EH
RO BHEEIL, FREREOR L EE Bt a R EN T 250 Ch
LENPHA SN E oo, REERD G, YREO FIIR & BE Rk V6 i & 12 1k
WL 0 SRR EEENER LTV Z LRI IS,

[ 51 3cik]

BRIRA TIEIE 2> (2020) J. Geol. Soc. Japan, Vol. 126, No. 11, p. 639-644
Uyeno, T. et al. (1981) Bull. Natn. Sci. Mus., Tokyo, Ser.C, 7(2)

e AEIED (2022) AN AW FRE 171 B2

Nakagawa (1961) Journal of Gakugei, Tokushima University

Pz - MRIEZ (1973) WWEFHEES 55 79 % % 75 p. 493-495



EVIVHBRED Al Y ) 7 7 ¥ AOWH LERT
% AHEiAT OAELa #iD 7 2 7 Wi R o RESAEAE A )
OJIGEEMTF @EHAR), BRRIEGEHKR), RS (kR
WE), AR (FERRH), =112 (FEFRWT), Heimhofer U. (-
J — 7 7 —K), Ichinnorov N. (& ¥ Z VA, BAJIIE
(BIRK), RIS GRIRK), I ERER(LTER)
Reconstructing terrestrial vegetation changes during the
Cretaceous OAE1a by Al-based palynofacies analysis

OKAWABE M. (Kochi Univ.), HASEGAWA H. (Kochi Univ.),
MIMURA K. (AIST), ITAKI T. (AIST), MIYAKAWA A. (AIST),
HEIMHOFER U. (Hannover Univ.), ICHINNOROV N. (Paleontol.
Instit., Mongolia), HASEGAWA T. (Kanazawa Univ.), KOZAKA'Y.
(Kanazawa Univ.), YAMADA K. (Yamagata Univ.)

[iZr®»ic] AP RA CO IREDIRED 4 5L LETH - 728
BEWTH Y, B EREFEZ(OAE) & M 3 HiBRA o BR L 4
Ry P BIEEEFEE L 72, OAE OFAEJRK L LT, BERABEX(LIPs)
DIGENIC X o THUH & 17238F 7 CO.28, FEI ML & b2 (L 1E
DR Z I %, W 2 REWE K Icfiig S h, REEVEEDOHEK
IZ X o THERERAKBUDME A L 72 & T T B (Weissert et al., 1998), L 2»
L, OAE o BRI A ), FriciiEZEDIGE X ZR 40> T
R\, R TIEE Y IAEERERICHM T 5, OAEla HHYJE % & Tk
Jg (v47 % 7%E) offifla7Hk (CSHO1,02) 2SR e L, Itaki
et al. (2020a,b) CHAFE T N7z Al HREEFHRT A T 22T XY ) 7 7 &
2% T\, OAEla R4 IC 31 2 FEHE A Z B DOEIC & il A 72,

(OB 3R] AL I V72 30RHE, 2013 4E 2 2014 fFIC v A 7 X7
Mt G ] & Au72 CSHOL =2 7 (F9 150m) & CSHO2 = 7 (§7 190m) TH %,
CSHO1 27 & CSHO02 =27 FHBix, WIRFERORELZHSEE Fr~ A
MEOHJED L5 A4 7 X ZTFICHIS L, CSH02 2 7 E& I % £
T BWMNEED» S %57 77 ZTEICH)GT % (Hasegawa et al., 2018,
2022), CSHO2 = 7 fx &R ICATE S % BEK A © U/Pb X (118.5Ma) &,

P-5

IR FE DR BZRIMAKZES) X% — v 225, CSHO2 2 7 @ 105m JBLH8
OAEla DRI Y T 2 LFFE S Nz, AWFFETIlE, CSHOl 27D
2m X[ Z#) Sem MR T 40 kT L, StHEDNY 2 7 7 o K
DFENT % 4T > 72, KIZ CSHOI = 7 % H\WT, OAEla it % & 160 m
X[H % %7 75 cm [HIFE T 220 80K 2 947 U 72, BURH I B 1 BR AL % 17
v, HEREBYR T2 E T2 X5 KT h vy 22T TL 8T
—FEZERL, FERIERED R T4 FA*+vF— (NanoZoomer S360)
TT Y AN L 72, 2 Dk, Zffifbic X 2 il %~ oK FE{ROY) b H
L&fT\, Y10 L 72K F {5 % F v C GSJ PA Training tool CHLATE 7
A RESE L, GSJ PA Classification IZ X Y Al 0 8EZ 1T - 7=,

(R eEE] F3 CSHOl =7 2V CHUOBIEM R L Al HfS
RERKLZE A, RUCTHEL 2EE %2R 3 DIz, Al 78RR
DITBAEMZEAL L RAHIGL Tz, B, @ik 2 n 3 HEEET
FAE PR R 8% <, ARBIKALO K~ 4 b EHECEP IR 2 5 B
f% (Charcoal) 73% { HLb 47z, RIC CSHO2 227 % F\»C OAEla Df
BRRT# T 220 iBl D AT XY 7 7 7 o AT & FEHE L 72455, OAEla Bl
RIE IO PRI 388N 3 2 — 77 <, BERMBEZFCHI L, £V
TAFFHIERIZE L B AR o722 EBHL 2T o 72, Z ORGSR
% AT ZE DTE M /A 5 (Hochuli ez al., 1999; Zhang et al., 2014; Cors
etal.,2015; Wangetal.,2022) & HESL 72 & 2 A, OAElafdfftkice v o
VERER 721 Cld 7e < hE T b LS ET L 72 —T5, 7 F RT3
BALL T/ 2 LR E iz, £ 72 OAEla ORFICIE, 79 T HNEE
e 7 F AROM ST IR~ E Tz, Th ORI, TYTH
PEFR D IR I £ 5 BEFREIE O AN A3, 7 F RBCIR I IS 2
o TR R BRI DS ICH G L 2R 2 RIR L Tw %,
BIFSTHR: Cors, 1., et al. (2015) Geological Magazine, 152, 632—647.; Hasegawa, H., et
al. (2018) Island Arc,27, e12243.; Hasegawa, H., et al. (2022) Scientific Reports,
12:21894.; Hochuli, P. A., et al. (1999) Geology, 27,657-660.; Itaki, T, et al. (2020a)
PEPs, 7:19.; Itaki, T, et al. (2020b) Scientific Reports, 10:21136.; Weissert, H., et al.,

(1998) Palaeo-3, 137,189-203. Wang, X. X., et al. (2022) Australian Journal of Earth
Sciences 69, 876-892.; Zhang, M. Z., et al. (2014) Cretaceous Research, 48, 23-38.
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P-6 FESEFREHIHE O FHRBEE LA ICE TN HENAL
ADERY
WROBE (BAK BT -4%) - ZRIEM - (850K -
BT - £Y)

Ichnology of fossil faecal pellets in a fossil crustacean
burrow system in the Pleistocene Kongochi Formation,
Boso Peninsula, central Japan
Satomi SETOGUCHI (Kochi Univ.),
(Kochi Univ.)

Masakazu NARA

Tt e B Iy A 2 TR < Wl Hh g O I HERE M I E T D,
Ophiomorpha & %\ M& Thalassinoides 2/ 7=+ B H340 (HH%ED) o
BrAbf & B 2 b D RELEAIEA O NBEFREAERYIZIX, JeEH
Y6720, BEE 1 mm 65 WIEE ARO[ RERLREED & £
NHZ L. TEREAREMNITENEO T EHIMEHERY 555
AVTRDIRHRE X, B 0.8 mm, B4 mm OMEREEZEL, £0
WERIZIE, WS o A =H AROKmEZAa L, MEEEEmES
MIZESHEWERPROND Z EDBRFETH L. 25 LICBENEr
Bz <, HHEOBEIUEANIEICET 2 2 e, ZOMEITE
REFERH Lo LA L EZXBND.

—RIZ, FHEBEOIERLAE, TONFEITH T > THNEZ E < 25

(BFv) OESLH, £ L TENLOEMMEENEHRIND. 20
AF L, HBAAOHING P ORI SZZINT 5, HHREREDO O
TERMEEIC K-> T S LS. HIEO W E TG, PisE L T&
6725705, A LER I NZIHEE NSRBI ETN, OF
I & 2 H B PTE O OTSRAEEIZ K - T “THIE” SHHPIBICAS.
Z LT, PIBTIRELENEDOHEL & REFR ORI I Z b,
BB TIES HITKRGBRIN S, LGRS S (McGaw and
Curtis, 2012) . #RID B F/U0E, LFLO X5 ICHFE O OFERAEEIC X
ST EINTZHDTHDH (Felgenhauer, 1992) .

HHEOERAL A D O B, BUEARNE SNHNKRMIREITIE, B
NOWE A MEH 2 WEkHE B2 23 % Faveeina J&, —HAEO
Palaxius J&, 2% 27 % Helicerina J&, —fE% 23 % Parafavreina

17

JEN&H D (Bronnimann, 1972). F7-, 08I, BERIS v~ 7 &R
%, FROBEANZHFRICHE T ML FHOFELER SN D

(Brénnimann, 1972). Ak DJ@ITZ0E KW,  Thoronetia &3 #H1
DIENOE S LV b @B EORFHN G2 DM v v 70 ET D
LR TH D ABHIETH O R AR, BRSO A=A
TED 1 F VTR T b, JEMIF v v 7% /K< Z &5 Palaxius J&
WZRES LD,

Palaxius J&\Z1%, BUE 22 OGN H 50, 20N HT-->T
A OH L ZEFIRIELE, FRCWE COME L = A B s B
<7 AE, NEMRINTE (Kietzmann and Olivo, 2020) . ASHFFE T
DERALAIX, AT NVE S 10T 2HND, BUTOARZEOH T
I& Palaxius colombiensis \Zfg bW S DD, F1F VO ZEEHIELE D =T
B D, 7272, ANROIE Y, B F MATFERIIE A O i 7 RS 2 S e
LD THY, b EbARENEEEL L OI@EciIRn. &6
\Z, BRVFEOEFZES34G  (Senowbari-Daryan and Kube, 2003) % .2 &,
ENDIXT H LA mT e D, BT IVEREOST D ERIE
5 O OTERAEE DTEZREIZ B A0 & 22D R AL FRI 72 3, 4y
FREL LTOBREMERNI LEZRLTVNDS., b0 Lhb, 8
TEE DD &5 78BLR T Palaxius J& % 717V OFHEIZES W TR LA
NTHIGET 2 2 813 b T bE®RER ST, 4%, BETLH0EDN
HHIEAHD.

5 A>Tk
McGaw, Curtis, 2013, J. Comp. Physiol. B, 183, 443-465. Felgenhauer,1992,
In: Harrison, F.W., Humes, A.G., eds., Microscopic Anatomy of Invertebrates:
Decapod Crustacean, 45-75, Wiley-Liss, Chicago. Bronnimann, P., 1972,
Palédontol. Zeits., 46, 99-103. Kietzmann, Olivo, 2020, Rev. Assoc. Geol. Argen.,
77, 353-365.Senowbari-Daryan, Kube, 2003, Paldontol. Zeit., 77, 115-122.



SEOBIZH 1T 5HROLERER
BROBRIZONT

HHMA - SRR (K - BeBT) - #itEs (B
)« MR (BEIRK - BElE) « AJNZEA (BEIEK - B
f2)

Comparative anatomy on the muscular system of arms in
Aves: relationship between flight style and musculoskeletal
system

Mikio NITTA, Takehisa TSUBAMOTO (Ehime Univ. Sci.),
Takanobu TSUIHIJI (NMNS), Naoto KOBAYASHI (Ehime
Univ. Med.), Hazuki MIZUKAWA (Ehime Univ. Agric.)

RITRZAILERHE

P-7

W L MEEA] B4 % (Neornithes) 1%, 1 7 1 THEIC L SEEEME A
Hh, EIEA R LS T AB/EME—OREHETLH D, T DOLEEMEIIRIT
RESIOMESA3m U CARIEMSIER L, ZhUctE- TR, 6871, RO
RTITAZ ANV LT Z EICK 26N TS, 29 LIS boid
FECIE, HIRORESERIZENRITHEICIES U CEEICHEIG L TR Y,
B R EFRATAZ ANV ORIIIEERBEERH D EEX LN TND. TR
1TICIE, BERY TAT R &, BE2ED BT a/MagnEICHN G
5. FD, ITEITHI BETIE, Zh 0B ET2EoEs
RN —RICHEET D, — T, BRI F AL EEEEN XL
SEELTBY, BEEEDORE SOLTHRITEIT> TW=DNE ) i
MW 5 Z LT TE R,

[ B0 & &R RATICHE R i ORE, EEEEOFESRKE S
BIn5. LML, EBIZEFORBATITICHW LN TW 0, EE

(CAET DR OREBREBIC L > THIlTEh D B2 6N 5. AT

BUEBHEORIZEBIT W% & BIERE, £ L TRITHERO BEMR % bl i)
LICRET L, R b BB 0 S RITRE SRR E HEE T D72 D
MG 2S5 Z L2 RME L. AU TN, £V 3a FU (M),
v (), 27 RUZENE L, EheE e & B oEsh b 5 iRk
EACBIE L. BN E WA Y b 3 RY OfENTRA~ ) v EEREA
ZRWTITY, KIS - Bl s Poic g 217 - 7.
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URESR] —froic, B maris o AR ERE K& OWMAl EREIZ X 2857 il A o
fhh (origin) MIFMET D. ZDO—2—DIZHENREENH Y, BAD B
XEREE, HRIZE DR E (i) OFEWERAREL 78D, HikofE
B, AT OBE WIS KHG L7 RSO Z ISR b, £9, 4
T Z 8 MIEMR PR ERATE E L T8, BEBOM 2 HIE
EAREINAOFEIIRERN Tho7-. UL, £ Y b3 R TIEE
BT O/NEN Y AT AL, BINAHEMAIICHEEL TV e, A Ve da R
VIEIZREBOTDIZT A AT VLA T7T4 F (BEREEHET) 21720,
WESCEIREBICITMREZENIZE A LR 6NT, ZORITIZFRI 25 E s
MEL L pneEEZLND.

=7, UIXTIREFEZEAEI XA T Iy YT Y oI LT
BV, ROEAMEL CTHRFT7-00MERE, & < \SBEUITFARM A D3 E
N ThHoTo. 7o EBg s Ml EFEOZEH A E L <, Wi oM %
RBEL T e, E6IC, FARBIEI O HEAG M mE ~ g dhf B2 b FEERTRD &
, 7IFXITEMS0OL KEW. T, BOAMACHD 2 8425 2
ETA—A T EREL, EREZMBT &2 b 0B Hb. LDl
T, UIXaD Xk ) ICREHBEICIEZEE 2T 2 HEIC L > T,
JRFRREE W CREBINICHERI T2 L 0 b, TR O X > TZE
WCHEOIIRZ B S THERIT 2 50, “XVXF—HEEZMLZ o= EE
bbb,

L ED XSz, BABHOMEBMHANC LD, RITAY A NV EHEKRROE
PRI BARR SRS C & 72, ARBFFEIC L D AR, fbf Es oFREN Bl
SEORATR IS AR EZE T OEOAMRIBEL 25 Z LnlifrSnD.

[(FfEE] ABFEICIRW T, BIRRFRAI OGRS L ORI L
RAEEHE TH Y JIINHAZOMEMEEN D, BRI 21T > T
YAV



FREFE. ERSBERBEEICHFI 0PV E
P- ERPE (BERY) - EFRE (BHEAY)

Rodingite from the Udonohana ultramafic body, Western Ehime

Prefecture, Japan.
Shoma IWAYA (Ehime Univ.), Satomi ENJU (Ehime Univ.)
[izC®iz]

Ay EITAEERICHEI REPIHEL A BERIST 52 & TERS
N, BREICHE-STETSZELTCallEA S ICZ LY, KERBA, N
A7HR, 7N/ oRT, BEARETERI N, EHICK > TEERAIE
HEHE %R (Bach and Klein, 2009),

AFAEHM I L FTA T T74 MERBEOIEDL OERINEE
FrRBEKE A (Ichiyama, 2015) T, db~F & CcREHFIRIEREE. MEET
REWRIEEL Ao, B VENRIET 5 (B - iEFH, 2024), KHR®
TIEIK, &\ L£EOOY 50 RFECEREZRASICL, BHE
DIEHEDERET B F A HRBREOERE1T > 7=

(R FE]
AEHIF O b R TEATEE. B L OFERHRIE 1T - 72, RIGAKU &3k X
FREHTEE Ultima IVZ AW TEBRELORE % L. mABEHEEZ RV Tl
BERR %17 > 72, £ 72 Oxford L EDS % %&35 L 72 JEOL BEE B AR JSM-
6510LV = AW 1Lk Z= o7 L 7=,

[((ER - EXK]

A v EIFIERCE R 12 40~200 cmD ik L > IRICE L, 2E 5K
ERCE TIHIK, &k, KEOOY U ENR o, RERRIERE TIELEE
DHE LN, BV EIGEER. 7Y /707 KEGRBR (K -EJEFKE).
HBWETIHICECIKERGRE R (KE) TERR S N, RERIRIBHEE 1T 5 K
BOOYVEIIRATIAA b BIKA, WEkELz AT, 1BHE & DER
T 10-40cm D RIbHmZRL, 7> F 374 b, EER. KEKEEA.
Wiskihz &L, K. |EE OO Y VAL A FEER (200-300 pm) D FiLfE

19

ZBH27 0/ AT TREBRBREOEANRoN, KEOAT
E ISR A EEA (50-100 um) & RBEDREKABAENBFEELZ Y /70
THRET D, RIGHIE T FIA74 e BEESN-EEG TERIN
FIN B PERZ BRI HIE D 5 BT R,

Grew et al.2013) & WEBEOAY Y EFDO TIICELCRBRICEIT X
oA {Casl[Fe,*1(Siy)0,, ¥ a—0 <A bCas}[Ti,**1(Fe,**Si)0,. 7
AREBE{Cas}[Ti* Fe?*](Si;) 0y, DEAHMEKR DG Z KD 7=, REHIK
ERCE IS D b DILIRBKABAERD 82.77%. 3 —A~ A b
5.02%, HIAGBAEMD 12.21%TH HH'. FERRIEHEEITHES £ DI
57.03%. 14.46%. 28.51% & Ti ICELABADIEEGL,Z . —3BIC
35%. 21%. M%DHEAERBAEETIERLBONT,

AYYEDFELEYIIBMNLBT 27-OKRENBRIRSTEIZFELL T
WBEEZXLNDN, KB LK - BRETERBADENCEER D HE
B ERERCHEBISCEVWA R o7, REORY Y EhoARBAIE T ICE
HRATZAHA P LRONDZENDOEARICTI OfGEA»H -7 E X
LD, FEOOY VEIFEERIK - REHERIEEONATROoND
DIZH LT, K- BEFRERFBEFRIEBEOATH Y, BO - LEH
(2024) TIFEBERIK - REIRIENE CIRBELERZ 2 T 2B HH,E
BHEERINTWDEZ NS, AP VENMIEREZ IS BEENIR, &
k. RETELDABRELDH S,

(51 FA>TEk]

- Bach W and Klein F, (2009) The petrology of seafloor rodingites:
Insights from geochemical reaction path modeling. Lithos 112, pp.
103-117.

- Grew E.S, Locock A.J, Mills S.J, Galusklna 1.0, Galuskln E.V, and
HalLenlus U, (2013) IMA Report Nomenclature of the garnet
supergroup. Amer. Min, Vol 98, pp. 785-811

- Ichiyama Y, (2015) Petrogenesis and geotectonics of the Mikame
ultramafic body, western Shikoku, Japan. JMPS, Vol 110, p. 35-46

PO - IEEHEE, (2024) B B, ERSBEKESHD FIKIEK
B EHRIERCE D ER. BARIYRIESR 2024 £F = - #%, S2-05



REBRENTIC L 2488 b 7 7 BEHIKILK DO EHEX S
EBEREE (BAAF) - BHFT (BHKF)

Formation

P-9

Mechanisms of Seafloor Hydrothermal
Deposits in the Okinawa Trough: Insights from Logging
While Drilling

Shintaro ASANO (Kochi Univ.), Yohei HAMADA (Kochi

Univ.)

WIEBVKILR I, BUKAEIE FAIGER T 5 v A7 LAOEM THigh, $h. 8
72 EORALSEM TR L TR SN D DT, AR OB REEN &
ZENOLEFRBRIERRE LTOEENREEZ > TWD (A - IiE6, 2020) , A<
WFECIE, BH THEw 5 ) 2V SILEESE (P2 7)) ©
WIS KL R G IR A BRI O R 7 — X fifthT & L 3B LT, BUKSLIR DK
WREZMHT S Z AR ET 5,

PR N 7 71X VE R S O AL TN AT ICALE S 208K 120km, JE R
900km (27 2R OMHL SRR : b T 7) TH DO N7 7 3%
B DBIEICEDLETY 77 4 V7T DIRENN e iR L LT
MO, KREMZBROMIET 7 F=7 2% KT 5 EMEROEEN R LN
TW5 (A8 2020), F2EMHFAESIX, W N7 7 CIRIEER 22 BUKTE
FRBE RN TR Y | MEBUKILR DL EITE TR L TW2 5T
HHENPHALNI SN TWD (Takai et al., 2015),

INE TOEWRES CTHEENHL N E 2> TV D 3 DDOTFEIREUKME
R A B Teiikic BV, BUKil £ 0 ORERE T 2 8 ki O ZEMIIER Y &
T2 2 2B E L, 2014 45 & 2016 4EICHEHIR THXw 5 ) IZL D1
HIFRAL 23 0 S 4172 (CK14-04 #fiife, CK16-01 filifE; Kumagai et al., 2017),
Z AU B OfiifE TR A [ R 8 (Logging-While-Drilling: LWD) 735 S 41,
HART v ~#t (GR)., EXILIHT (Res). B, FESDE 10 4 M TH
BFENTz, 205 H LWD THRE R DR SN 7= B0k 1k (C9016,C9023)
gl U, RUYA Fo a7kl & oblem b Mgt 2 £hi L, At &
53T DHEE 23T,

a7RECIEWTNOY A MCBWT LA, KRR, e, &

20

WA LI FEIRARGE A DVIFED M BIZE STV D (Takai et al., 2015, Kumagai
etal,2017), LWD 5 — & QT L itdk & o 7B oWt T — & L O k)
5. 2RO OEHIZ LWD I2BW TZENRER[(DIK GR-H Res], [(@E GR-H
Res]. [@K GR-F Res]. [@OfK Res] &R tb S D Z EBRHL M E RS2, 2
D OEHIFIES ISR LT —RRICIEnAm L TR O, KM st =
= FEBRETICE X 5-20 m QBN AHRANCHE D KT 2 & DR S vz,
—J7. WA R EDIC@EHEE -@O&RBES (Bn) —@HEEHELW)
JBFOMAEDEN R SN, TG KEE L THREL., Buko
BENC X - TESL - B2 B L T2 D% AZET % X 5 72, BRI
SNTHRIERDFER & U TR S 7z, [RIEkD 7 1 & R 13N THURE AL
FRTHHEGBE SN TR Y (Nozaki et al., 2021), 7l & T 7 TOIKLKLD
FHERANN=ALTHDLEEZBND, LA L, LWD Tildk S V7 IR R
WX, BT L b ZOEEE - BIRET (BA) —EEEABOWRE LT
P, ZOX S RIIREEDBIEBHEIT L THD DI OEHEICH E D
ATREME b AR STz, SRITIIREIA A —UOWHIT — 2 2 HWs L v i
722 A FRREH A B DR T2 JRRIE R A 71 = X L OB Hk T,

5| FSTER

ARG — B, THERAEEE (2020) T EOKFLIR O HUERE RO BRAE, M PLERA,
573, 7482 H

Takai K. et al., (2015) Cruise report SIP-HOT 1 “Pathfinder” (SIP-Hydrothermal
deposit in Okinawa Trough) CK14-04 (Exp. 907). JAMSTEC, Yokosuka, Japan.

Kumagai, H. et al., (2017) Cruise Report SIP-HOT II "Explorer" (SIP-Hydrothermal
deposit in Okinawa Trough) CK16-01 (Exp. 908), JAMSTEC, pp. 443, Yokosuka,
Japan.

Nozaki, T. et al., (2021) Formation of highly Zn-enriched sulfide scale at a deep-sea
artificial hydrothermal vent, Theya-North Knoll, Okinawa Trough, Mineralium
Deposita, 56:975-990



RN RE 2 PO 7O BE AT T O E — RIS
(Ll SRk k=

LR (AR - REKE (FHIAE) -
FEPNE L (BAAF)

Observation of mode III crack growth pattern from multi shear

P-10

planes using dry sand layer
Hiiro ABE (Kochi Univ.), Towa AMANO (Kochi
Univ.), Satoshi TONAI (Kochi Univ.)

BIEAIE 280 T, BEED Y 7 v 7 OENIE 3 DOREARE—RT
EZDHZEMBZW. ZoHR T, T—FRILY 7 v 7B IO T v 78z
SATREN T, TORMTEZ ALK (£— FIIEE) 23RN THD
72, hoT— R TEFBESEMEIC /00T v, L, HEMK
By PHB OSI AT ICB W TE— FITARITEERICE Z 5720, 0
HEIXEETHD.

FENFERICEZ2E— FINEEOBIEIL, IS ERROICEZ T
HxDFERIZOVWTRBEXEHGBETELZL00ATH L. HIZIX
Lefevre etal. (2020)1%, #bJE DJE S 228 2 THET LW 28R 217\, MatkeE
WMOERHEL VO ZDESDOENE /AT —2a v DORICKELE
W7 - L&A L=, E£77, Visageetal. (2023)1%, BEAFAEI O R & E
— FIIEFROBHRIZOWTFE L KRR 7Z. 26 OSATIFFE T — DR
&R E L CER LD, EEROBEFE RRICEM T D& TOE
— FIIERZ DWW TITFE L KBRS TRV, & 2 TARIFFETIE, #i3K
OBEAFH % 3% E L2 35@ 2 VW C, BEfRH & T — FIIAEOHESE), & O
PEREIRIC B DR S ORBICEH LI BNFEREIT- 12

FEROFNEZ L FIORT. EEIE, 727 VAEOEE 2 > fllad by
7=HDOT, EEROHFHE 1000 mm x 430 mm x 200 mm TH 5. ZhHDH
FOEIZ, Bl EVATIZT 7 U L#E (8 mm x 8§ mm x 800 mm) % 48 AR X
T, TO RICHBE U B A AR% T CRE L. Zhicky,
e ACECE ) LTZBC T 7 U VBRI A3 ACEBIE L C, Matkfikcdh %
WHEIZE— FIIEENE Z DA% Eolz. ERIIWEOIE X% 0 mm,

21

30mm, 60mm, 90mm & X T{To72. 2 TOERIZHONT, FHEDOE
NOHE % 0.057 mm/s, AN EA 140mm & L, BROKTE2 SHIT LIk
ety L, 7 ¥ 2 VB FEBIE (Digital Image Correlation Method: DIC)
ZHOWTENGORRINT — 2 2 ROERFHT 21T o 7. £12, WEOEED
OEEM L7277 U VR bR, M+ 5 2 & T, HEROAfFmn & iEE
T OFENZ DN T H AT,

EBORBR, WTNOERIZBWNTH T 7 U VR LII AR K%
ETRY AL L. £, 727 VAERLEOE X Z LICHE D -m)E
DOREOERLHEE L TEY, SF 0 IIWERE THAHARNLET D
WPHER S T2, ZAUTK LT, 727 UABEWREOMOT R IZZIZE
REL T ehoTe. BROPIIZIHEWNT, WEREILSEK TEEMIZ IR
T5. TO%, ATROBRAPEHE DL, IDIZENOLMRERE L TH-o
T RARZ BRI 2 ST AWEBOE R S . BT ORERIL, Z o
WA U 72 ST B O KN 3 40T, RBANCARLZE TR &2 25
ZLlaRLI.

— 5T, WEDEIDEWILLEBRE = DEWVS L. WE
IRV DB OBUIWERE T E D2, Fio, 2 O8]
DOFFALIL, WEOE XD 0mm BEL N 30mm (2 L7ZEBRTIET 7 U D
FOLEIZIEFATTHH72DIZH LT, BWEOE X% 60 mm 1L 90 mm
WL ERTIET 7 U ABRICK L TRIZ L Tz,

H— ORI CIT - 72 BT T, WREREICENDEITROBZT
BEROEGPEL LT L A EED R 72D DITK LT, ABFFETITMETIR
OEZNHERE 2R TEN 2 Fife LT-. ABFREORERIT, BEFmHOKCHh =
FNE— RMERDONRZ — NI REREEL LT T 2L a2RT. 5%,
ERIZONWTEVFHELHANTWS TFETH .

51 RSk

Lefevre et al., 2020, Geology, 48, 844—848.
Visage et al., 2023, Tectonophysics, 847, 229704.
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