AN
B Kechiluniversity

$195 SM3(2021) F&

SHXE BEIATERSHARE 2







FZMNE Preface

BRI o TR Ay 4 — LUTRVF— L
FES) OFFBEEOIEBREFEZRRITL 7.

A o Z —13200094 A 1A OFENILFIERR & L TF
AL E L, 2003F i3 E LR BRI L T
BAEGET, 200996 A 12iE, SCHEHEREN D THIERYEH]
BREILFEFIA - EEFZERLE ) (LT IR & FE5) I
HESNE L2, ZOHILPRITHESNTND DI,
FNTIER a7 ¥ =034, £z, ME4ROESL
KT, £ THLED D 9 HOVE-DTT, 20164F1C
REDHEF 2T o1eD T, SEEPRKFEETT. Y
H —OFENIIRHNC L > TH LN IEE2 7 ORE1 7
fERT 238 L C, HIERBRBEEEI O EN, VRSN DR
RSCHE R A O A TEMRIA 2 B & UT2RZE L 205 217 -
TWET. E, B Z =T OB - BEERE
XU & Lz, =27 50k AT O RS E T
B L TTH Z & FEERERNME—ORIZeEERE T4,
AAE10 ATV EEE3 B ) BAZHIRIC 38 17 2 WSR3 2% C,
U LIS & U TSGR R REP DB L W2 &
FL7&.

At v & —ILENIHFE RS IEN T H 5 R TR 4%
1 (LLTHEHE L IE5) L HERRERA 21T TWET. ik
L OWHITEHEDO T T, WEHRE RO, 2HriEE ok
FR LTz CEEFEHOUGEICED TEWVWY £ LT,
HERAREIR R 720 TR <, HERAEGRIFROERO -0 IC
BE+ 2 a3 2= 0 — L QR OHEE, KA
T OFFEER EE AL TEE L.

NETIE, FEEEROMILE Y 7 —EOBRRICH,
BN TR - B X —ROBGICEEZ T L. £ 12,
FEEER OB ORI, REEITBEAE 25
WMy 2 FPETT. IHIT, ZEMIEEE L BMAEND
DOFEEPH L TRAEZER1IL ORM /i L £ L. B
P E AN & T34, R E B & Tl DA 44 DR
EEHERALE L. ZORER, SF3EERTOHE
%, s, WEERL14, 24, DIEBAOAELA4
LR EL.

HE T, 36 - LR oBsER I L ER LA EE L £

U 7o AR BE O AL o F EERRE O BRI 513714 T,
MEAEE I D ML E L. ZL T oo FHmoF
THILFEFIA - EEPFFELEIICERL LTz, RS
BICRRELIza 7T —4% « 7T—0A T &HYT 5 [
a7 LRV MY —EHE] 2L GEELELRE.
Tz, @ Tty —HEERIEA O A T A DR AE
Ricky, HEELFRSOEHENIRAEZNEEE L.
ZOWNFITAZEL0M, IR BERE 1M, FFIH 124
DAEFBSHTL 2. ERBOFE XV BAAA L 7o L3400
#T7uP s b IHEEaTEy 75 =4I X D RkH
RoOWMig) FSEETETLELEL, #iHa 7T LRV b

U —iE M E TR KL 800050k 2R E L, #MFIREEIZ
7M. E e, [FENEHT a7 LAY N —
T—H R—= R T, 7— & O ARG G E
LEL .

WIS TIL, AR T v =7 NN, &
AR TS 7w ¥ = 7 b THIERRZEILS ) < T4kt
EEEERFAR e Y= b METLELE. 20O
FERL, REITIR (O BbEF DV 8oR, EIRGES4R) D%
WL b 2 IFOEEICHEE L £ L7z, 2011-20214F
DTop 10 %im ST, fBFI35H (v ¥ —HTHENEEN
%% D32 fi, LFEFIHHE S DAL DD D) 1ICDIEY
9.

FEPRAZHE 1L = v 8 TR 28 2 e N IARFH T
L7ein, 8ot v 2 —BBENA T4 L IEXOEE
SIS - BRLE L.

TURY—F T, REELFERSSCAFEHBICZ
FANZE LTZ. 772, YouTube AV 1 b TlidA o &)
PEHUCEME L £ L7z, X 51T, Facebook % FlV 7= [E 33
EI31014: T, BIEEIITHBICELE LK.

WEAERE D B 2 v 4 X 2 HEFIH O H B &2 Rz <
I, FIAEICSRZIMELZRST LI L%, i
ZED TRBEOWELET. 4% L b, BlEkisRty
H—DIEFFNCOWT ZHEW - X, ZER, ZE%
W55 2 &L RTE TN TT.

BAIKY HEE 2 TR AR v o —R
=2 A 7]






A SFM3IFEEELGHFEE Highlights in FY2021

OkFHARFt 2 —RuE

FELYIEVI—R-ER-RE-RITB RSN SR LTHHIZ
FERIFEEMBRICHARM T IEHFH U —R

OX L HRMiE

O E # T SCORE fiiE3ENE OSCORE fiig> T 5 I8—TF ¢
- R

X - — 1)

W E TS XS I LA EITHEZ £ (5 - MR Z0%) . A—  SCOREMEMIREI=T DY TV 78 —F r—%12 H I Bife
A=K O B AR B0 X — A NSRS (BKRA U, B (248 . HEERBHEOSINEZ OIS, FELOBRIZITE
WENT 7 W SE) AR 0 7= 8 0D Y5 i g O£ B il 2h & RRDL OB T,



OXL&K=FEF

OKCC t = F—xtE & OFf1EKCA—Tots+—

an R THEA TP 2 /5, AR ER RO 2 A RPICE R LA T4 2 ATy PR ORERE LD
SRR OB 1T O 7 L, SREWFRE DR & 27y LT L, KCC EXF—D—&%, =TI —L LT A7V R

T2k a2 B U= (BRRIE 2021 £ 7 A 16 H OFET). TR, SNMICH AT 2B A BIMA L7 (2021456 A 26 H).
OfFLTHXAES OREHK %4 J URC-DES Annual meeting * & /<

T T UADLOREE T 2 —F (G BRI ER) L HUERHRAIFL L RR R LRI R T £ 4 (2/28-3/1, 2022 ; AT
NTERTEGE A, WRFERR A %63, WSl (H5%) OPLETBG L A B T 3 ANFAEEEZE, EREHICIIRETmEE
7= (2021 429 7). 10 At & —oEREZEE & LTikY, PIBME, 2 2=T A NEDF &2 X —EEO N« RIAHR
P2 Llo B L7z (~3 A) {BIC K &8 BB O b 21T 7.

OXNLEER=E - HHRElR

OSQUID BAfM R %

OMAEMBBRBEIH OX #REAM RS R

-




BIPRITHY, MEFETICRVBLTELEEPRZOXEEZRT, XRE - BE (B4 - 448 -

KRR KD - 443k

HMREELGLE) OBERFEL, HBOBRETL, o2 —0OHRFA - LEARKFRIEIZEZ DT

OFXB72r)—FiEE

O TRV ERFE) FE

JAMSTECS0 JEAFFLEATHI /1, (95 Wi H7[E | KCC CRAfE
YouTube BHHEFEME H1T-72 (ERtidRER) . 2FE XV 50 AR
SN, BERT TR E5a KN ) ORFRNL KT, MBI 5
JEMRSEE OB S OY | O @ RS 7 S Ao

O#/ RILT 4 T v XA5ERL

Aood  HOTARE

JAMSTEC mina 7D CE7m@mmare sy 2 —#H/ ~n7 47
v AN5ER (7 V7 77 AL [Kochi “Cats” Center], EfME, {E/X
v F) (2022453 A 15 H). A X0 st A <> - CRUATBRAG

OEMEWLHKEI7T U2 —HES

HoEHETTOFREM D2 T 2 —.
EIHIZZBLNDT 72 RAHRE
https://www. city. nankoku. 1g. jp/dl/dtl. php?k=3&i=224

OLive Video Event with the JOIDES Resolution!!

P77V 3¢ 10DP %5 391 WwEEY 1Y =7 Mg o JOIDES
Resolution 5 & ARSI/ NE RS, Mo ¥ —5 A4 T4 UL
T, TATA_ FEEHR!

O M XaifERHEERE] Hik

L
ARTHERMEEESE |

%3 Wl 6 EMSENM L C &/ [ ook A REEREOAILE] 7
1Y FORKRAE U COEEEZ M EHIRO W) %15 T T
(2022 4£:3 /1 31 H).

OEMRMMERALE IFER]

ST Lr

. e et

PEFERAIIZEET (o IET) HVEREAREE CHAfE SRR TRt
DI L BIE, & U TR —WFFERATRD D D LR — h—] (2021 4F
8 A3 H~12 A 26 H) IZETH.



CONTENTS

FAME Preface
O#z : ¥F0 3 FE XM HESE Highlights in FY2021

1. #BIZE Overview 1
1-1. {5 History 1
1-2. {4y -#&%E| Mission and Roles 1
1-3.  SE3WIPHAEHE - ] B AE Mid-term objectives & plan FY2016-FY2021 2
1-4. ‘&¥FR-JEE Management 2

A Organization 2
ZE %> Committees 2
1-5. 1%/ B Members 5
1-6. 3 EIEEMEDN Progress in FY2021 7
1-7.  WFFERE 7 A Research Topics 9
1-8.  SR#fiF# Visitors 11
2. HWIKERIFZEFFIR - HERFTHROES) JURCDES 12
2-1.  EFEFIA - L FEAFZEFREELR « Ehik % Nation—wide Joint Usage Program 12
- RSO 5y i 12
o S RNSEEFE AT /1% 2/ R L [RIR A - S R e LS B R — 13
- JLFRIFHOS DRI 15
- JE[EFI - FERIFTEICRE T B2 R U B O E itk i 15
s BV UIRTT A, AR RSO BRI 15
« WFFEE USRI R E LT L TR DA D FE iR 16
< ERIUARTY L, ABHERESS, Mgk O —ABEE D BRI 16
- AR R 17
- BRLOFI A - #R AL - ki 18
- T —HDVERK BRI 18
2-2. 1ODP/ICDPH;5I 3 #2583 Special Support Program for IODP/ICDP research at the CMCR 19
2-3.  HUERIBAIR S ILEF - LRSS SE 7 e = 7k JURC-DES Research Project 19

3. ZAEEFIA Kochi University Sharing Facility Services 23
3-1. FNILEFI KDL Users 23
3-2. N ILER IS LA 5 S B TR S - 25356 3 Graduate & Undergraduate Thesis 23
3-3.  FNEREFIIC L AR Publications 24

4. BRIAT 2D REBELA T X7 LA KCC Open Facility System 25

5. &EHEEE News & Report 27
5-1. T—riay WIRERSE 27

6. BB - BHEF AMERK Education and Programs for Early Career Scientist 31

6-1. FHELH) 31




CONTENTS

6-1-1.  REFAEFOZ ARG 31
6-1-2. HEEMFICATE: sk AR L O A B LT Kb A 31
6-1-3. BHEAEDRZ IR 31
6-1-4. A FISEIE 255 - (&5 - L 32
6-1-5. fRFEHNE 34
6-1-6. A7 EBIF— 35
6-2. KCCt37)— KCC Seminar 36
6-3. a7 AZ—/L J]-DESC Core School 36
6-4. M HE T =27 72 Woman Successor Tenure Track (WSTT), Kochi University 36
7. EBE - HiI%EHE International and Regional Collaborations 37
7-1.  [ERR - EN S GEBE E ORI International and National Academic Collaboration 37
T-1-1. A E Agreement on Academic Exchange 37
7-1-2. [EFEAHE International exchanges and collaborations 37
7-2. HulEEHE Collaboration with Local Communities 39
8. MIREEHFRE Faculty and Staff Annual Activity Report 40
8-1. HFFEEHAT Research Topics 40
8-2. =Afam S Publications 42
8-3. TOP10%im 3L 2012-2021 Top Cited Papers in Scopus 2012-2021 48
8—4. FAMFZEMHIUFEF Research Cruises 50
8-5. ¥FFF Patent 50
8-6. £t EHE) Professional and Public Service 51
9. 2H Awards 53
10. #}E Press release and Media report 54
11. F& Budget 56

()
T3 FELARFA - HRAMERRKEE




1. #&EE Overview

BRI a TR v 2 —I, eI T o
e WEHEERITI LD L L, R O 2 7Rk 2 H
W SRR 2 SIS AIZE £ TR — B L T 9 ENME—
D ENEHRTH D,

H BRI BRI B4 B ME— SR REFIH - HRRBFZEHLE
& U T, ESEPERRATSEE N RS2 BRFE S JAMSTEC)
OWHDOL L, BRPSTE RN E A ANEE L CEM
L T 2 I EBR SR HE HIFHE IODP) 238 /) IcHEdE L,
HERBREE > A 7 LA H), BERHBEROWERER L XA )3
7 AT DM AT T LR D L
T5.

F 72, IODP LIS OUIEHEREY) = T Xom A 2 7 Z iz
HERFLFR O FE R OB LT L L b, fLEHEED
BEALEKD 120, ENSOBIENTEEES & oEEE A
HESHicmib L, EERICY by 7 LUV ORFE 2 HE
T 5.

HEEHIRIZ OB EZ LB RAE I I =T s OEZE
WIS 2 5L, A7 —0E#l L -lR&EEE2ERL
T ALRIFIF - SEFBFZE 24TV, FobSE 28 oo H Bk HIR
R Z DR S B OWLEAL - HEEE XD,

1-1. /RE History

The Center for Advanced Marine Core Research (CMCR)
is established and equipped for cutting-edge research in
various fields of Earth Sciences such as global climate
change, geodynamics, evolutionary biology, deep-sea min-
eral resources, by using drilled core materials obtained from
land and ocean. Cooperating with Japan Agency for Ma-
rine Earth Sciences and Technology (JAMSTEC), our cen-
ter operates one of three core repositories of the Interna-
tional Ocean Discovery Program (IODP). From 2009, our
center has been designating as “Joint Usage/Research
Center for Drilling Earth Sciences (JURC-DES)” by the
Ministry of Education, Culture, Sports, Science and Tech-
nology (MEXT). We provide facility and equipment for sci-
entific community to promote various geosciences and in-
terdisciplinary studies, and also educational programs for the
next generation.
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1-3. FE3#AhHIEHE - PEABIE Mid-term objectives & plan FY2016-FY2021
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Reference : Kars, M., et al., Influence of Early Low-Temperature
and Later High-Temperature Diagenesis on Magnetic Mineral As-
semblages in Marine Sediments Geochemistry, Geophysics, Geo-
systems, 22 (10) , e2021GC010133. October 2021, https://doi.org/10.
1029/2021GC010133

A— KN\ S4A XOBHER-TEZRER

#BEE : DSDP Leg 21 CEREX S V7o ASEH:Site 2080 LA
a7 OIERREAE (JRFR, AAIVL) mEE
FHAREAT, AR =4 (K-Pg) BSAHEDREF 2 6
MLz,
B BERATOLOERMLTWEbOD, FEAEZEA
Ry MEEDOBFEEFEFEL TWD Z EBD1Y, ERHE
BEOEERIIER Y FEIICARSI D Z &b ho Tz,
(ERSERE - LA —a 7TE] BEORK), #KEF - A
[l (CMCR) 7 - KA (JAMSTEC) %2>
Reference : Kuroda, J., Hagino, K., et al., Stratigraphy around the
Cretaceous-Paleogene boundary in sediment cores from the Lord
Howe Rise, Southwest Pacific. GSA Bulletin, 2022, 134(5-6): 1603-
1613. https://doi.org/10.1130/B36112.1
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BE - EIREEEI A HIEHE (I0DP) O 5379 M T,
BURDIRBZAL I3 U The b BAZE IOKIRERD 28I S
TV 5 PEREBOKEE 7 b v RO S HERE) 2R H), 5
4205 HT~3207 SERT DM, VWEMOKKRZ A F v 7
CIERHME/ N Z D IR L TWRRIL A2 1L C o THRA - R
L7z

BB HREBOKKROEE 2 /RR T 5 FEiHNT — ¥ PR S
U, REMEHIEME BT 2 5 I DWW CHEE D e &
HrFs s,
(EFEILFAZE] 481 (E R - iR (Bl ER) - &
(CMCR) (&>, 1+ J% « A - 2k - NZ » o - 88 - B - JERK
Reference: Gohl, K., et al., (including Horikawa, K., Iwai, M.,
Yamane, M.). Evidence for a Highly Dynamic West Antarctic Ice

Sheet During the Pliocene. Geophysical Research Letters, 44(14):
e€2021GL093103, July 2021, https://doi.org/10.1029/2021GL093103

LEHEERTRE - FIEEE

BIE B0 EAERHEEY D, ¥ - ¥
EEE Praecorethron crawfordii 758 R L Fc# L 7.
& - Corethron JB 13, MEH Tikigh HEWEIDS SR
AT, Jelml TSR DR00BL Wi 2 b DME— D EEER T
$ 5. Praecorethron 1% K — IR OREEITIE WAL S 11,
Corethron JE DHIEIE E L THER NS,
(FEFRIEFIRFZE] BT (CMCREEBIRFSE ) 132>
Reference : Abe, K., Lam, D.W., Ashworth, M.P., Harwood, D.M.,
Jordan, R.W. Observations on Praecorethron crawfordii gen. et sp.
nov. (Corethrales, Bacillariophyceae) from Upper Cretaceous ma-

rine sediments, southwest Pacific. Nova Hedwigia, Beihefte 151,
273-314, October 2021. DOI: 10.1127/nova-suppl/2021/273
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Vo ZIZTEZEDSE, BEIR, ERBRELSA T =L
B2 G LT, WHETNSIMALE R L 2R L
7z,

(BEFEBFZE] FFH (CMCR) - $5K AT BR IS )
Reference : ISBN: 978-3-030-87982-2, Geological Characterization
of Ferromanganese Crust Deposits in the NW Pacific Seamounts
for Prudent Deep-Sea Mining. p.81-113. In: (R. Sharma) Perspec-
tives on Deep-Sea Mining -Sustainability, Technology, Environmental
Policy and Management-, Springer.

AA L7 - EEOKKENRE | SEMNEBT@

BE - FEIRGER SR EIFHE (IODP) D 3821 i T,
HEEIDE L NERET VST ERHGNRAE S N
FER, BENHEROEN, 1EKKI12.6 Ma,£]6.4 Ma, £
38Ma, KJ2.6MalEZEZX HLALTWIZb DR, ZHENK
8.4 Ma, £)4.5/3.7Ma, ] 1.7Ma, 0.4 Mak 3o L FHFENZ &N
o,

BB FFMEERIE D 18 T B 2T 72 o To E R A X
VN, EETHE, hETEETE, MIS 1120 X <Mmbh
TSI RIBEZEENC B <Hf < T E BB TR o T,
(EIRRSLFIRFSE] InEISH (JSPS-PD, CMCR) (%2>
Reference : Pérez, L.F., etal (including Kato, Y.), Miocene to
present oceanographic variability in the Scotia Sea and Antarctic
ice sheets dynamics: Insight from revised seismic-stratigraphy

following IODP Expedition 382, EPSL, 553, January 2021, 116657.
https://doi.org/10.1016/j.epsl.2020.116657

RVAVISACHDOBEDBERER T

BIZE : SIMSZ WK~ v v 7 7 2 Mo
DEEDHTITEI L T2
BiE - A& (P 1T 1ppm (1 g/ton) LIV TER STV D
0, ZOALFR - SRYFRITFEEREA TH 5. £ 04
REREE, AT mE R AT AL D,
(BL[FEIBFFE] & F (ERK) - F3F - 2 (CMCR)
Reference : ISBN: 978-3-030-87982-2, Secondary lon Mass Spec-
trometry Microanalysis of Platinum in Hydrogenetic Ferromanga-
nese Crusts, p.115-133. In: (R. Sharma) Perspectives on Deep-Sea
Mining -Sustainability, Technology, Environmental Policy and Man-
agement-, Springer.
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HE . BRE—% Laboratory tour

=| 3 = A
Date (MM1/-[rDD) * & %:/is'itor@ % Nur_nfselr
FY2021 of visitors
2021 (3 F13) &
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10H22H BN ST B 2 A L B R B 194
11H18H 1 0 L E B R A T4
11H19H N RSN B SRR VAR L IR H B 364
11H22H AR RL 2T B AE R BR BT R R A EE B B U 2 4 A 20N
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2. WMIKEHIFIFERFIR - XREAERLSDEE

Joint Usage/Research Center for Drilling Earth Science (JURC-DES)
2-1. H{RFIA - ERFARREFER - EEKE Nation-wide Joint Usage Program

Kt —ohEi « i 2RI M3 5 EREFA - HFT
FREEZ IR AZL, RERERBRICBVTES - &
KI5, FIRSNIREDOHFEPAYL V7 — Dl -
RIEZFIAT BRI, BEICSLT, A7 —#E
B WCEIR AL » 703, pH-PRED Y N — b 247 5.
fBE THRFERS) Z2RfEL, IR TRICER S
HEEL, FREEE - RBEEFL L TARL TW5.
AREXETHONIRREART DB, #HFECEDE
FLECT OB, AFEIRICHREL TV 5.

OREHRDAHF—E

Scientists and students from research institution and uni-
versity in Japan can use our facilities without any charge
under the Nationwide Joint Use Program. We call for
applications to use our facilities twice a year in February
and August. The Review Committee evaluates research
proposals. The proponents of approved proposals can use
the facilities with support by technical staffs. Obligations of
user are to submit a report by the end of fiscal year. To
present the preliminary results at the JURC-DES annual
workshop is encouraged. We remind users to acknowl-
edge the facility/equipment of JURC-DES/CMCR, Kochi
University and the CMCR staff in their relevant publica-
tions and presentations.

e 5 B X 5 Category (G2
1. [EBEZERA I EHE (I0DP) F K OERRE LR R HIEHE (ICDP) (2B 2 0%
Researches in International Ocean Discovery Program (IODP) and/or International Continental Drilling 20
Program (ICDP)
2. I0DP/ICDP LISk HuBkdit HIEL2 2 B 5 2 ifF 98 31
Researches in any other Scientific Drilling except IODP/ICDP
3. HUBRBE YIS B IT%E 5
Earth and planetary sciences (except for analyses of core samples)
4. WIS L ¥ — - SEMPRRIRIC BB BT ;
Marine mineral/energy resource sciences (except for analyses of core samples)
5. HUERBRELEIE - Rk 7R £ 5 BT -
Inter-disciplinary sciences such as earth science and life science (except for analyses of core samples)
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2-2. |0ODP/ICDP#5I3Zi8E % Special Support Program for IODP/ICDP research at the CMCR

SBEEFRRTE—E (FI2EELVYERAED)
Approved proposals of the Special Support Program for IODP/ICDP research at the CMCR in FY2021
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Accession Number | Support Research Title Investi ?t ) Affiliation
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(RiD) | (#2H0)
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20A066 | 20B0S8 | 20106 | sy 20 v g = AR 2| SEARE R SRR LA - B
FNTLVAGBIPOBRMSNICEREICE | o g 40| WNKF SO
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2-3. HEKEHIEFERFIA

(HEFEAT7EY I T— 22k 2REMBROIEG-RELIER (400ppmECO27—)L F) DFHE-1 (FRI0EE-
SH3EE)

Progress in FY2021: Super Warm Earth -Understanding Global Warming Processes from Paleoceanographic Big
Data- (FY2018-FY2022)

- HEMEMEHE IO Y ¢ JURC-DES Research Project

2-3-1. #FABEE - HREE (20194108 - 202243 R7)

Christina Dept. Geology/Dept. of Diatom biostratigraphy in the Southern Ocean IODP
PRP- PL Joey/oept. Senior Exp. 318 and 383, and its implications for the recon-
Rose Marine Science, . X ) )
A-1 . . . Lecturer struction of warm Pliocene Antarctic Ice history and
Riesselman | University of Otago, NZ
paleoceanography.
Joseph Biostratigraphy of Pollen and dinoflagellate cysts:
PRP Graham GNS Science, NZ Paleontology IODP Exp. 379 Amundsen Sea West Antarctic Ice
A-2 Team Leader .
Prebble Sheet History
Lecturer, . .
PRP- |Thomas  |MARUM, University of |Technical | cconstruction of West Antarctic loe Sheet (WAIS)
. behavior by paleo- and rock magnetic investigations
A-3 Frederichs | Bremen, Germany Research . .
. on Cenozoic sediments from the Amundsen Sea
Assistant
Oo_ean and !Earth . Reconstruction of climate and glacial history of West
PRP- | Steven Science, University of Associate . . . .
. Antarctica across major shifts and transient excur-
A-4 Bohaty Southampton, National Professor . ; . . .
sions in climate in the Late Cenozoic
Oceanography Centre, UK
PRP- | Johan Museum fur _ Post-Doc Radiolarian _blostratlgraphy a_nd eoqloglc response _to
. Naturkunde, Berlin, the Antarctic Ice Sheet History in the Late Mio-
A-5 Renaudie Researcher .
Germany cene-Pliocene
Evolution of oceanic circulation patterns in the tropical
PRP- | Shin-ichi Faculty of Education, Associate Indian Ocean since the early Miocene
A-6 Kamikuri Ibaraki University, Japan | Professor based on analysis of radiolarian and diatom
assemblages: Response to Indonesian Seaway
First Institute of . . . . . .
PRP- | Jianjun Oceanography. Ministry Associate Vanahc_)ns in sedimentary oxygenatlon at r_n.ld—dgpth
Research water in the western subtropical North Pacific since
B-1 Z0U of Natural Resources,
. Fellow the late Quaternary
China
PRP- | Takuya Kanazawa University, Assistant Paleo-sea sur_fz_ace t_emperature mapping i the west-
ern North Pacific using planktonic foraminiferal Mg/Ca
B-2 Sagawa Japan Professor
thermometry
Department of
PRP- . Geosciences, National Assistant North Pacific subtropical gyre thermal-hydrological
Li Lo B ; . . . .
B-3 Taiwan University, Professor structure during the past warm interglacials
Taiwan R.O.C.
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. Faculty of Science, Has the recent global warming trend affected the
PRP- | Richard . . o .
C-1 Jordan Yamagata University, Professor distribution and composition of the Parmales assem-

Japan blages in the subarctic Pacific and Bering Sea?

C-2 PROBERT | Paris, France Engineer dgta pop y &
PRP- | Tatsuhiko Senior The impact of global warming on the ocean
C-3 Hoshino JAMSTEC, Japan researcher microbiome and their relationship to phytoplankton.
PRP- | Jeremy University College Research Has the biogeography of larger coccolithophores in
C-4 R Young London, UK Associate the Atlantic changed over the past 50 years?

2-3-2. #EHRKR :

1. ZMa7LRSM)—DEBEASLVEMIT7T—IR—XDAH
Academic Based Core Repository (KU-ABCR) Database

2019 FEICEAE L7z TFifa 7 LAY R U —) 258
L, WK, 1, FEE2 S THIREISIC LY RS i
B (27) 056, FRHHEO BV EEHT D
WTHAE 2B < Te D [EIP B KB O K I Ay kPR I T
WBMAEL TS (+4°C - {25 80 %).

OfRE T 254 2 7 D HEREFEH (REOR OALE, K
) & o 7T —2_—2] LLTEED, 2020
HFERHICE 2 — R — A=W TARL .

OB L 7o 2 7 B HITHI500H,5 9 TH 5. 3 X #8000
Apar7 (Imerya UHE) ZRELTN5S.
ORE T 2540 2 7IXILFEFAME, ErTey 2 b
FlEHs N5 1E0, B M) T A AREL 2k
Taa=F ARSI RKAH T 2720, V¥
YINY IR hA~ORNGFERE EREL TS,
OBMRFAMER Y RY MY OIEAEFRT — 2 X—2

WZEERL T2,

i RY R by
== S

- Kochi University Academic Core repository (KU-ABCR)
database (2022), KU-ACR2020. xIsx, in Kochi Univer-

2. ERIRTOY S+ (PRP)

2-1. [PRP-A] #REY I T—4B&E

PRP-A (EAHTZERRAEA) AR HNRRRLHE « T4
Re vy 77— FEUbICc X 2 K&t ) T, FRIFHRD
By 77 —2IZERL, 1) FRETNVEZEFFRREIC
AR 2, BB (F—# AL data assimilation), 2) fif
HrittPliocene, H I FF i Middle Miocene AR BEHIHER
DR Z R I K Vi, 3) ekl - ROk
& - BRI, ALTIEM, 2 B2, 40 EetkE
(=2—vY—=F v 82, A2, AF ) X1, BN O
gek 2 ERILRINIZER /0F & L THiZIiciB 2 570 8L T
YA TE T,

20194E2H 12, PRP-B, -CLEELEKE T —7 v 3 v
" T'Workshop on the Paleoceanographic Big Data: Chro-
nostratigraphic data assimilation] Z B (20194F2H20H,
HEEA B2 - RE, BNE33L ; =2—Y—F Uk,

sity Digital Repository for Academic Resources (KUD!
RA), doi/10.24555/00008478
- Kochi University Academic Core repository (KU-ABCR)
database (2022), KU-ABCR2020. pdf, in Kochi Univer-
sity Digital Repository for Academic Resources (KUD!
RA), doi/10.24555/00008479

T] KU-ABCR 2020
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e A, I - S 9
A2 —HP TRABELTWARMIFZLMRS N )—T
RET2I7OHEAERT Y TOH

SOV VS O T A THEREE - Fmsin4E )
R, FRERFESE - Birovry 77 —4 - [k
BT 2 #am e T o7z,

Z D%, 1) 10DP Exp. 379 (7 & > o ¥V REMRK R %S
) il & LR REREIEE oMb - BRERF
DHHF - FRREL 2) LAY —a T 2RV eA v REER
ETIVOTIHEEE, 3) ErihRRNICEE L 7 A 2T v
N B Ly R O m R AR TS A~ T
TR UTREE B A, A, Al-loTiE A IC et} 72 B 5%
Hefig A I C & 72, 10DP Exp. 3791CBE L 72 P 22A9 Rk S
3Gohl et al. (2020,2021) 7¢ ¥ ICEBLLERTE L TAR
Snd e lbic, ENNOIRERNZE LAY T4 VR
LR BHEEICAT > TRTE Y, 20214 E 1XIpGU_CaHiE
7, 2021) <°Symposium on Polar Science (Horikawa et
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al, 2021) THREDO—EHEFKK L 7=, £z, BRI TEM
STV DM OFEHIRFZEMTE (Exp. 374 7 Z 76 FE K
PRIFEFES, 3827 A A/N—7 « 7 L—, 383K VA p i
MRZ A F 7 X, ZOMAEOTENIEHHE) SRART
Je & ##E L, Journal of Micropalaeontology ™ 45 4E 5
“Advances in Antarctic chronology, paleoenvironment, and

paleoclimate using microfossils: Results from recent and
legacy coring campaigns” (Guest editors: David Harwood,
Masao Iwai, Denise K. Kulhanek, R. Mark Leckie, and

2-2. [PRP-B] R—/I—RkKEIOEEETYEVY

HIBRGEEEEEMR (5 X0 5] I X HRERZREI 7 =
Z7'Z 2 (SCORE) T X 289130 (BEIIEER - s
) 2R20214FESHICE I N2, Z oMt TIE, MUEME
IO C037H A, (42) 2R W T3EDHEE]Z1T\V, £
ZIHI100 mDHE & #8FHH9300 mo3 [FL T2 Z &2k
Lz, 1ZIER—HEDO3@EFTOMEZ S REAEbELZ L
T, HHHI A T D072 E B TOXREO IR\ MIARR 72 8t
W 2T 5 Z LR TE S, M EToOMbESHIC X
5L, [RULL 72 o FEOFERITI X 22577 510
DT ERTOMIC /e D LRI S LT, EOEIZ DWW
T, AR, VEEF/CBARE MRS, A AHERIEHI = v Y —
T APBER I LAY ) =2 QO2IEI0A11H) 2M7
bz,

HEHI=Z 71, HEw 5 ETXBCTAF ¥ Ik 5
WA A=V T~ VF Y —aT v —IC LD
ROFHAPMTON, HFEBICEMa 7T 4 —I2BWT,
a7 ONE, FEERE, AHE, WIRARBIEIERES

Francesca Sangiorgi) Z#flieZ & D3R E o 7z (FfE~4)F
TE20224E11K).
auFOEETHRICEREZBA ERPTE 20
h, WBANRE IE I L AT A AT REVEHREL (T
ZIERERRH H o Kaena 38 & U Mammothififigii i 7 7 v o
A —7y MCLTb D) B OIEGHT ASAE EESEE
LTk, FEEOEOERERR: EHEEEHET, X
DO~ NVT T r XN L5 EREMBIAEEEL L HIg,
KImTx 7 METHOBEMHHERTETHD.

A0y i1 1 Wbz 1 = s O o Sl = VAR SYAR SR
ELHE LD THY, —HICKkILKEE Y- &4
FBFEL TWS Z EBbolz, 1220-24HITIE%E
SR 124 DI H & RFRADRZML TH ) v 7
SN—=F 4 BEEN, BF23008 %88 2 5 HERY R E S
SEE NIz, A%, b, RS, HERMEE, A
elp PEFIRY IR D S, 1EBERI25 )T H R 0 B
H), R, A—/—[EPKEIOEE) 218 T 5 EIR
LFEIFIENRBE SN DB TH 5. £, KILIKES & —
v Ak OHEREOR TR 722 & OFERIRITIZ L Y,
2=V A A N OFERERE L L TEZBID KEERKA
Ry bk ORAEMELHETE N 7 7 B REORE e B
TOFICRAMRRELND EHFShD,

728, 12H20H 121 [Chikyu SCORE Exp. 91304 Eh
HIEIE T — 2 > a v 7] %R (Xfiki+Teams/ A 7'V »
K) L, a7 OFIfFENT OfER 72 Ll onTEim s vz,

M2. 5 & 5SCORE Exp. 913128 1T 2 PEHIH# &
(C9037) &R ~X Y TLEEMPFEENELSTE

2-3. [PRP-C] BEBERILIZHT BMNTS 20 b v OMHALE

ATuaPx7 MiE, 1960~19704FARIT1HFHHI6000H1 5
TER SN AE T o V2 —iB 2 AV, finEeE
(FRlz A #8) OBICHERHT - BAS T 24TV, BITED
B E LT 2 Z 2Ly, RBIZRIT 55 EOM
OB, DAOIEK - M/ N REET 2 Z & 2 BB
ELTWA, ZhuE, MR e HIERIE R L ICfE 5 BR
KD, WHEDCO.DIEEFE L L TREMREERICEBWNT
BERRE 2 RSB E~ DR MIRT 5 5 2 T
HERTETH .
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INETIC, HEEMEBEAOKA T LT — N %
KVGEE « KEEED B EREL X 72894500508 0 BAERL L 7.
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ayal) xR (GRERR) OREREOMREEEIT- 2.
FAFIRBE BB S R S iR CIE S 2 & i3 b - 72
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3. TR

CE XD, MABIIRILLZT 74 <=2 AT
BY—7 221789 T ERAT THS.

TSy 77 =27y 27 M, @mAKFESDGSH Y AR L L THESh TN,

(¢ Jihr il SDG s

MNEWS

SDGsEk FRAvE— BERAS

B

Mot > EOBABNE—N > NS AP SF AR RE — RO (A00emBT02T A S —

SDGsHERME—K
-

HEF Ty T YL BRFERROMER — RE/CER(400ppmBCO27 —ILE) OBEE—

SDGsOEMMSRT
1= an

445
-

fidht

01 ARAREOTR

AR L

mz

B —HPPL FIITLA o

BRI

NTWET,

HE-BRA

=R EONR AT LAOKL IR ENETEI LR NALTVET,

LHETT.FROES T, EAARRRO I ERER (-

-Mici]

AP L —E L.

ELL FRE T

FOOEN.

LR 3184

AT BAERE ARATE RIFEN

AP BRIPRAGRL S —
LR L E-1iF =5

AT RAERS ARATA AIFEN

BUAT BRIFRARKCF—

RS KR hiE

DT1=Fr=AMRTEXCERLTVET,

IS RNERE BARTA RaRMRPER

WUAT AROFREARKLF—

LR ¢ JITe . e

ALY BNERE BEAHTA RaUMETER

AUAT AROFRAERKUF—

M Bi# Dana Ulanova

O EAERE BARTE EAREREER

AT RFITRARRES T~

B RHERG @80 W
RIOEE R ITRATI S —

W WERMS BT BT
BAT WA IFRARR S —

it ket g indmarinn-cars

alrEsearch/project_badatantm

BAREEEITRATR LY 2— F8 5703 (2020 FE
Annual Center for Advanced Marine Core V()
Report ‘ Research (CMCR), Kochi University I FY2021

22



3. ﬁlﬂ#&lﬁlﬂﬁﬁ Kochi University Sharing Facility Services

3-1. ERERFIARKER Users

HEEE 4 B FIH A% ERIVEE:
Name Department Days used Facilities used
A HfL IR AR IR AR R A MR = — 2 42 GC-MSD
IR BRI PELEIRL  RHIERE A B — 2 3 Y17 ETATHAXRCTA

JRNL BT

JRAHEFE RN AR IR AR A AR PE S = — R

%y

7 FE-SEM, i [ B &
17 X#REHriEE (XRD)

HH R JRAHEFE R A R L2

ik JHz JRAHEFE RN A ARG PRER R AR
A& W5 BT ey B TR

R = BT e B T 2R

=% M HT MR

¥ RTRB

B B HT MY e R R 2 — 2

1B AT B AR R o AR — 2

X#gEriEE (XRD), L —H—

2 RS AR

93 ML —Y— T~ ik,
FE-SEM

2 X#REHTEE (XRD)

14 FE-SEM, H&7&#%%eH

2 B R E

g FE-SEM, YelIagt, L —¥—
K B AT E B

3-2. ZFRHRBFIAICKHELRX - L - FEX Graduate & Undergraduate Thesis

OfB=xE/3C Master Thesis
KHE EFF, 2021, HOBPOWHEEREICHTTO T T AT v 7 5B OB, EaKERE N H AR 2R A

MUFERIE R, BHE - SPA Bi, BIFRE © /NFSF 28— - K7 5%
V7= ERFBRE LICERL T 57 = VERITIEORESL & & ORLEEBH. maKEma A
A B SRR AT JE R T sy, 4R © A 5, BIFRE © FUR HEZ

INEE BEILEE, 2021,

SEORTRR, 2021, A ¥ R—PEREEEIT U U0 FRA v 3 0 VREHOSEFIFRE. SARKFERZEREE AM

HAARHEDTFERE Ty, FHEE - ik 1O, AIFEE - Ex R ik - ik BREA

OZEEHX Bachelor Thesis

- ay A FENE

Name FY Topics Major Program Supervisor
T OEE 2021 FIAF v s RSB LB OISR A S ERIBERT ok sue
B OEEE 2001 = LA A D OB EME O A S ERIEERT ok e
o oo [IIRTIERN S 2 0 AW LRSS FRARIBEAY g, g
s w0 ARBAKERGLET S NORERRICHT 54 BRERINEENE | )
W 5021 gze%%)ﬁ;ﬁ‘/?ﬁﬁﬁ STWN) T2 inb IS5 7 igg%g%?%ti 2 el
NI 01 LTS EMEL ORI S ARIET Y T ALY g
TR A 2021 BT FIARMLIE & U T2 HCaNb:O HE T T ES gy
s maL oot FIRT % =) MEBMENNERTRI RS EAAEI LSS
W vy oo EIHIEROERSETEHERROROOMGE FRXEHIFNEN
Jt | 4RE 2021 iZ;Z£ﬁ£%v::vAiﬁ@7k?&é\ﬁk&MDyi £ Egéﬁfiiiﬁwi P HEEE
Wk w21 [ EEES T ARANT T AR/ S0 BRI gy
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3-3. ERERFIBIZL HMEME Publications

OREHRX Journal Article

Peter Vermeiren, Diego Lercari, Cynthia C. Munoz, , Kou
Ikejima, Eleonora Celentano, Gabriela Jorge-Romero and
Omar Defeo, 2021,
microplastic exposure landscapes for sandy beach mac-
roinfauna, Environmental Pollution, 282, 117308 (1-9),
https://doi.org/10.1016/j.envpol.2021.117308 (L—H—¥i
FESMHTED)

Hibiki Komatsu, Hikari Takahara, Wataru Matsuda and
Yoshinori Nishiwaki, 2021, Nondestructive discrimina-

Sediment grain size determines

tion of red silk single fibers using total reflection X-ray
fluorescence spectrometry and synchrotron radiation X-ray
fluorescence spectrometry, Journal of Forensic Sciences,
66, 1658-1668, https://doi.org/10.1111/1556-4029.14764
(FE-SEM)

Takafumi Ishii, Mikaru Mori, Shiguma Hisayasu, Ryusuke
Tamura, Yuki Ikuta, Fumito Fujishiro, Jun-ichi Ozaki,
Hideyuki Itabashi and Masanobu Mori, 2021, Direct
conversion of lignin to high-quality graphene-based ma-
terials via catalytic carbonization, RSC Advances, 11,
18702-18707, https://doi.org/10.1039/DIRA02491D (FEf%
L= =T < U atEE)

Yuki Ikuta, Kyosuke Shimono, Yuhi Tsubouchi, Tsuyoshi
Sugita, Kentaro Kobayashi, Fuya Sugiyama, Daisuke
Kozaki, Shinji Iwamoto and Masanobu Mori, 2022,
Retention of inorganic anions using mesoporous zirco-
nia spheres modified with anion-exchange groups as
the stationary phase for ion chromatography, Analytical
Sciences, 38, 563-569, https://doi.org/10.1007/s44211-022-
00066-x (FE-SEM, L —%—7~ v 3 leHiE)

OZ&EZ& Book

Joshua Vacarizas, Sam Edward Manalili, Takuma Mezaki,
Takahiro Taguchi and Satoshi Kubota, 2022, Studies on
coral diversity and biology using emerging cytogenetic
and molecular approaches, 151-162, in Interdisciplinary
Studies for Integrated Coastal and Ocean Zone Man-
agement in the Region along the Kuroshio: Problem-
based Approach by Kuroshio Science (Ed. by S. Akama,
T. Shinbo and S. Kubota), Research Center of Inte-
grated Coastal Zone Management by Kuroshio Science,
Kochi University P#f 554 (Xradia)
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4. 5Ha7tE4

—DHMEEHFXACAT LA

Kochi Core Center Open Facility System (KOFS)

OMEZE Overview of the KOFS
w7 A T EER I AT A%, SCHE

2 Tt 7e L R E 3 (Fre 3ty 27 A

BAXETw 7T L) 10— L L TFR28~30FFICHE

MBIl Sa7I L5THY, WEaTRAEWREE ¥ —

& HELERISE B A & = 7 BRI A AR © H 3 L ERIR
EINHLDOTHS.

ARIEHT AT WL, B ¥ — DOk x i s 2 8E -
WFFEREEE o — D 2% “BERE” FIH T & 2 324805
AV AT ATHD. Eiz, FRRIFI0H 1 61E, ik
BOFERNEFEFIHICONWTHIERA T 2T A %24 L TH
LTW5.

AEH Y AT LEAD BT,

(1) EERSCESBFICESPAFZE, X0 Z <05
HOWWEEZITAND Z LT, FR - EERTO
a3 2 =T 4 OFLRIGE - BEEB O - & E
kx5 L&,

(2) MEEERIFSE B TSRS &0 o 7 WFZE R SR 5 % Jeii o
Hriges 2 L FA A - RIS OMREICNZ 5 Z &
T, FRIMCRIT DO LR RET D Z &,

(3) Ry AT LAOEMBIE AL, iR - EAKS %
mik+52L, TH5.

AR OHFHEIC L D2BE BT LS EE» D
X, BEEEICL Y, AV AT AORMZHKEL T\ 5.

OSHMIFEEDFIAERME Performance in FY2021

L& 5E More Information:
EEI AT v F = TR ERESL A AT A AT 0 R
URL: http://www. kochi-core. jp/kyoyo/index. html
http://www. kochi-core. jp/kyoyo/en/index_e. html

"Kochi Core Center Open Facility System (KOFS)" pro-
gram was implemented from FY2016 to FY2018 as a part
of "Project for Promoting Public Utilization of Advanced

Research Infrastructure" supported by the Ministry of Ed-

ucation, Culture, Sports, Science and Technology (MEXT).

Since FY2019, we run the program independently. KOFS

is cooperated by the Center for Advanced Marine Core

Research, Kochi University and Kochi Institute for Core

Sample Research, Japan Agency for Marine-Earth Sci-

ence and Technology.

Anyone could use this system for a fee, and application

and inquiry are accepted at any time.

Our motivations under KOFS are:

(1) To expand communities in academia and industry, and
to activate and enhance research and educational ac-
tivities by accepting more researchers and engineers in
industry and other fields

(2) To promote the sharing of equipment; the equipment
owned by JAMSTEC are available to the users of the
JURC-DES program

(8) To strengthen the support and operations

FE AR WR  @EKEZ AR
Year Total number Category
P EEZER Industrial : 10
F1Y12021 40 35 WFIEEERER  Academic © 13 (including IODP users; 3)
ENIEFEFIA Kochi Univ @ 12
FY2021 10 e 12 | |40
oz TIN5 | s
FY2019 10 14 22 | | s9
FY2018 13 1 14 | | 60
FY2017
m 2 | ]3? @ Industrial (CMCR)
FY201e [E - 12 @ Academic (CMCR)
O Kochi Univ.,
0 20 40 B0
Total number of Proposals
OFS REHM (FHMKEZASR) Proposal list under the CMCR direction
X3 PR TR - B P R WHFERRE 4
Category Affiliation/Position Applicant Topics
W2 ERES | University of Potsdam/Post- | Kaboth-Bahr, | Deciphering hydrographic changes in the eastern tropical
Academic doctoral researcher Stefanie Indian Ocean (0.5-1.4 Ma) through XRF scanning
T N o = W ERUE T REESR O 7 v & 21T
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DI ZCE R %Mkiiﬁﬁ%%ﬂii-gﬁ% FRERETE 2 VN T B A RIS 38 1 2 k-
Academic Hiz > PR D FAT:
WHTEEREBE | o vsommonsn . 24 o s B BITo3 A9 2 BRE T 381 2 SRR 7 A 1 —
Academic lkfg«ﬁkiﬂinﬁ %H:X IEJHH [ g ‘/?Eﬁ@?i?ﬁﬁiﬁ@ﬁ
WHIeAE R %ﬁk#ﬁiﬁ%ﬁﬁ@ﬁﬂztﬁ_% FEREEAV 3T I K 2 Vs oD+ R SR PR A -1 1 B
Academic TR - A o7 ERSYi G
SEFN AR A I FE P HU R N :

B | st g | 27 %% T —BAIOEXIRA T (TRAX) 12 X 5
Academic | iy smmrs FAT

et 2 s Antarctic Research Centre,
Tﬁﬁﬁ%% Victoria University of (D}UNBAR’ XRF scanning of 1195A (090518I0DP)

cademmie Wellington/Senior Lecturer avin

e dgf A b A BOSTOCK
ﬁ;ﬁiwﬁ izzogzge;sr‘éyfeS"SforQ“eensland/ LYMAN, | XRF scanning of 1172A (09131010DP)

Helen

filL  PESEF10fF, WFFEHE R SIE

TR I3 E AR B 2 R D % D 2 FE .
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Education and Programs for Early Career Scientist
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6-1-1. REREFDZAKIR

Full-time and associate faculty members at the CMCR are
generally in charge of education in Kochi University, within
the Faculty of Science and Technology (e.g. Department of
Global Environment and Disaster Prevention, Department
of the Biological Sciences) and Department of Marine
Resource Science, Faculty of Agriculture and Marine Sci-
ence.

They teach lectures in specialized fields associated with
drilling Earth Science and conduct experiment classes us-
ing CMCR facilities. Also, fourth-year undergraduate at the
university can work on their research project under the
supervision of CMCR faculty members.

CMCR faculty members are also involved in graduate
education in the Graduate School of Integrated Arts and
Sciences (Science Program for master's course and
Applied Natural Sciences Program for doctoral course).
Students can conduct their master's or doctoral thesis
research in one of the Center laboratories under the
supervision of a CMCR faculty member.
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- Civel-Mazens Matthieu, K*%:F¢, ACC fronts' migrations in the Southern Indian Ocean over the last 360,000 years
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R3.6.18

R3.6.25

R3.7.2

R3.7.9

R3.7.16

R3.7.30

R3.11.12
R3.11.19

R3.11.26

R3.12.3

R3.12.10

R3.12.17

R4.1.14

R4.1.21

R4.1.28

[ (F&STHAAT) Global distribution of large submarine canyons: Geomorphic differences between active and
passive continental margins" by Harris & Whiteway | KT 5L (K (L4 B4)
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[ (FHSCHAIT) Ocean-Floor Sediments as a Resource of Rare Earth Elements: An Overview of Recently
Studied Sites]iE/K =D& (FFLAF B4)
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[ (G SC#AJT) Identification and characterization of magnetotactic Gammaproteobacteria from a salt evapo-
ration pool, Bohai Bay, China] 2 /v v F sk (LAKF B4)

[ (F&STHRAT) Seafloor hydrothermal alteration affecting magnetic properties of abyssal basaltic rocks:
insights from back arc lavas of the Okinawa Trough] X% &2 ((LAHF B4)

[ (F&SCHAT) Construction of new archaeointensity reference curve for East Asia from 200 CE to 1100
CEJFA BT QLUADE B4)
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[ (F#SCHRJT) Gold Exploration in Two and Three Dimensions: Improved and Correlative Insights from
Microscopy and X-Ray Computed Tomography | Ff% 5 (R ILUAF M1)
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(NI T7 50 F % — Y — ABELRE OFEABR - T HRERERR O A f&5E (LA B4)

[He G B PEER OIRIR K DO HUBR L) KR 3 (Va2 A B4)
RN AR ERAE 52 2 A e PRI T 9~ % dpH T /K O IR OAF | i U (T AT B4)

MR (S HD < P pg B A b EES DM OTERGERE ORE I WIL ik (HAHT B4)
R o — 7 2 o L— KK TS 3 1T DR T v R VHERE S ORI 7T =+ (MR D2)

[T - ST HRIES VB K L LFE DS B BB S VT HERE ) O M b2 « SRR HTIT K B YRk 1L KA o IR i 1
ToE (R M2)

[ e S AL PRI 33 1T 5 18 Z2 50004 [ D BR 258 L OK PRI S | hIiE A K G JEAF M2)

[ GRsURRI) AL A D 7V /7 v RIEKIRICRGFR S N ETEM O REE B OHE K 15 K
(HUEHF B3)

TR DR IRAK DO HIBRAL 2 SR B2 (FARAT B4)
M WL RRIR S Y o T ORERHEHEE & £ 05 D& O BE B (RAT B4)
(e s S B I D L 7 7 — AJEDRF & 2 Suk AT 1B K &2 & (RTIUiE B4)

[ GRSCHEAT) RERSEEFIZ IS 1T 5 6°H, 80, ClUIEREICEES < M T /K OB  S-m 5 — (2T B3)

[ G SCHEAT) A LU R iR 2 H A & U 72 9E K LI IC 38 17 2 L Rk Db - [RIATAR AT Bkse %3}
(V& EHF B3)

MSI2EKIEERICRINT 5 2 — B4 A~ OHEFESBICBI T 281921 KR T 5L (FFILAF B4)

[ GRISCREAT) BARIZE 1 5 MR E O HEEFE A VR & HB S A~ D2 I f21T (FREHF B3)

MHhER EookE < RERIRIREEE v 27 U —3 a  ORRIKZEIH © kR AEMIER AT Tl YEE ER
i B3)

(SRR 2 N1 B N D E 4 JRIE Y B3~ 2 FFZE) #2250 OFFILATF B4)

(RO FLFERE & U T ORI ORIEEDIT - =JFAEI 2 5 EEH U 7284 O SR BAR 2 BERRHT I L D k5T - |
FAEE GREAHF B3)

CREZ Y — 2 ) N8 2 7 ORI X 2 0EE I R 1 2 KEGISE)EH OMGE) Tl 505 (BA
JIEF B3)

(=TT R b ORIRREE 306 S D KM-FKEAY 1 7 2V iThE 5 BRIREZ B &5 ¥4 1 (&
KIHF B4)
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R4.2.4

['(FHSCHAIT) Red coral extinction risk enhanced by ocean acidification. | Y21 St (BLA[HF B3)

EKI AR Y = 27 2R U 7o K BHTOK AR OHEE 1l B (RA)1IDF B3)

R4.2.18
e JEF] (KARSHF B3)

6-2. KCCt = +— KCC Seminar

[ (F®3CHEJT) Freshwater lake to salt-water sea causing widespread hydrate dissociation in the Black Sea]

KCCt I F—i3, Yk Z—DEEHESKITHESIC
X DRI AR X —T, WESERRAR = = 7
JEpT & LFBME L TWD, SFRI3FEIT6m (FEFRIM) B
X iz,

In cooperation with Kochi JAMSTEC, KCC Seminar was held
7 times with total of 9 presentations in FY2021.

Bife H HEE (R, B4 GEEEE )
Date Presenter, Affiliation, Title of Presentation
2021.5.20 IR $kEk (GEEEMRAMICHT 1GWE - K ILUBFZEE Y - JSPS-PD)
THLERAL SR T35 % FH O T R I HE RS B 72
2021.5.26 FH BEK (BIRKPTAF a7 ) —if5et o &% — - 3l
[HAROEFRHEREY) & = OWF9E )
2021.6.10 WK B (BERRUEE o TIRE R v ¥ — - Hiffiie2)
[ERAXBRCTEZ AWz a > 7 U — b O SE M O F ez DT
2021.6.25 m =F5 (BRKFREERERZEWEE V7 — - #E:HIR)
FAHETHEGSSPER [HIFFEHEREY)) @ 7 m R — W)L oS
LHE EN EEKEEE o 7TREE Y v 2 — - B RN
TEARMEOEBIIA X g FL— b @ FARHMHE & KT OWFFE AR
2021.7.16 AR Z—B8 (B, 2 TRAseE v % — - 3#Af)
MHh=2 LR, BHERORE P HE 2 58 & 13
Ty —th (ZJREA SRR
TE L, WEEALE L CoBELE
2021.8.4 JeRt BN LRS- FeBlifFse § (DC1))

M9-18(EERTDOUBEREEE TG W T4 - r—T2AIXHERIVOT Y 7 u i)
N BT (BERFEE o TIREIE Y v 4 — - BHEBI)
[ A Y KRR & VN T2 i HEE RS © B REEDOGEMEY » 2~ D Hkik )

6-3. a7AR%YU—J)L J-DESC Core School

H A Bk EIRS2 2 Y —3 7 A (J-DESC) D4ff o
TAZ—=ND5 G, a7ifiEiEa—x) a7 R
ST — 2] D, BIE3 HICER STV, WP
Fhlantr g 4 VRABGHLRIZEI D ikt 7oz,

Of the J-DESC Core School courses, the Core Isotope
Analysis Course and Basic Core Analysis Course were
offered in March last year, however, they were both can-
celled due to COVID.

6-4. THBRBET=1T7FS5v%H Woman Successor Tenure Track (WSTT), Kochi University

BRI O ESME T =27 b7 > 7 (WSTT)
2k, BERENOLET =27 b T v 7 HE ZEE
ABEL, 201710 H IR B L L CRA L 72, FI14 /M
DFER - BIRZHE L (201942 H ~20204E3 H), 20214F
4T ER, 9T - HF - EEOF M TIEREL
TW5, PEIR - BIRF 0201944 A ~202043 A 121E, %«
HERAKEABH L L TRA, kb EtoBEsr
Fiz LTz,

202146 A 11 BT Y H B ICH L CHBIEE 1T .

A specially appointed assistant professor of the Woman
Successor Tenure-Track (WSTT) program of the Kochi
University, started in 2017, took maternity leave and
childcare leave for about one year from February 2019
through March 2020. She came back to her laboratory in
April 2021, as scheduled, and is active in the front lines
of research, education, and management. As her alterna-
tive, another female scientist had been appointed as an
assistant professor from April 2019 to March 2020, also
she completed sufficient responsibilities during the period.
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7. E”}%-f . iﬂﬁf@.{l‘% International and Regional Collaborations

7-1. B - EREALHEEGEERTEDIRR) International and National Academic Collaboration

7-1-1. MR BE Agreement on Academic Exchange

E4: - ENOHEREISZ O TR L Ok Y L[E We have concluded cooperative agreements with Earth-

B e A ks L, By i B EgE, ERsSyE science research institutes and universities in Japan and
ZREEAL TWET, overseas, and we are actively developing international joint

research and exchanges.

O/ AERHEE & DEBERE

BB PR ZE R HIER B AT ZERT (20084E~20124F)

Institute of Earth Sciences, Academia Sinica, Taiwan

hEFRF PR BRI FEAT  (20094E~20194F)

Institute of Earth Environment, Chinese Academy of Sciences

i [E BB IR SE B R RE (20074~H1FE) 3201943 A IT5SHEE

Petroleum & Marine Division, Korea Institute of Geoscience and Mineral Resources (KIGAM)
TART v NRFHEREVEIIGERT (20184E~H7E)

Institute of Earth Science, University of Iceland

OCERMRHE & DEERE

JAMSTEC (201443 A ~BUfE, WffEEHE) RMFEKCCIHRETR & PRk
Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
FACR AR IR ZE AR v % — (201443 H ~BifE)

Center for Academic Resources and Archives, Tohoku University

FRH A EBRE IR (20144811 A ~BI(E) 32019411 H HH
Faculty of International Resource Sciences, Akita University

E A ZERT (2016484 H ~EI7E)

National Institute of Polar Research (NIPR)

FOXKFRGHFEDTIERT (20174E8 A ~B7E)

Atmosphere and Ocean Research Institute (AORI), University of Tokyo
R R EREAE Y v # — Q01743 H ~BTE)

kobe Ocean-Bottom Exploration Center (KOBEC), Kobe University

7-1-2. ER3Z5 International exchanges and collaborations
REFBEEPRI AT L0 Yok, — B

QEMERR A I E DK

B SHIEE
7 2 (84 A
KT FE ZA | JRE
FE |WEER |NLET| BFE HEIL HES 28 |3k | e
. N TA ATV R | B 2 TR v 8 — L T A .
SRV | BRI TR sun ki | 27 FIeRE 7125 ke | VR | 0| o
pe SERISET SERRFET & O M OFAASE E T
SRR EAIRSEIRE = T R & — Ll
SR | AF4tE |, SR ETGIRET | s e | ks
[ e | M GIRRTER: - A HEEETR & DR | o 0| o0
8H 3A BT T v Biplz
& gt 0ol °
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CEBMABMRITOD LY F~ADSIKIR

I ERH28EE | FROFE | ERI0FEE | SHTEE SH2EE SHSEE B
" 4 6 8 13 2 2 5.8
SHISEE
e - - 13
FE | SniE | #FE4A R4 MEITOS Ty NEOHE BERHIRE 4
P 0= s
PRI | e ErAEAL | SRLASORBEOTRERRE PERTT P (R,
~ rof. River Shen
ERR29E | Ly . PRI - b b 1 ey =] (BATKES),
~ AT [ Y UIVIEINEREE | KL - BUK R OFEFE M TR ER LA Prof. Hyunwoo Lee
SR04 o ~ e e T - A B (AR,
~ AR i KEKE U U AR & F VN T S - S5 TR o A Prof. Shen Xu
AFITLE ]S HUER B b it =, Vel B =] (BATK ),
~44E 1297 < K ILZERSE T HFFEMETESR IS & o R K OB Prof. Antonio Caracausi
FAR304FE .| TRy I REE e - ; B = (MR,
~ R4 i AVES Y I V0 AR & T T RTRBI OB Prof. Daniele Pinti
45 YA = (5 =S
PREE |7ovn [mvmxkm | KEH0~ 9 ARBRORBIC T B PERT F (S,
~ rof. Bernard Marty
MG = 7 OEEEREMNT & T &, BX,
TREFZEMD Polarstern (2 X % FEMHEMTHE EASI-1/Z AR
PRV 2 7 & W oI EEE Oos ARG ART) | MR 3E (B k),
PRIV R—K2, | ZEHICBREBIE L7201, HFEFZEE O Crosta 18 | Crostafit: (R/L K —
s | 7 | TV R | RV R—K%) 07 RITHEL, BEEBEEMRITIC | K%)
b KA v = | B REe & 2 b ICRRSCHEEE1T 9. £ 72, 747 Ly | Ralf Tiedemann#i%
i Ko = 7 —fmiaF7E AT (i) o Ralf Tiedemann ##% | (7 V7L v Ko =/
D3EMET D Polarstern!Z & 2 BIFRVEATIEEASI-1(2022/ | F—FEHIAFZE7T)
1/6-2022/2/28) IZFeft L, Wt/ — 74 v L —if7
E T OWERI & e = 7 BREUCHESR L 7.
LR v R e e | AR EAIASE),
;;”F? A | g AL A FPERAHER 22 & O SIS | | pope o B0
X |~ Fn4sE @]@ﬁ#‘—% (=4 )
AR (EEREE),
_. — e SRESE (BHEE RS,
TR28E~ 7;4X7 SNTARTIRKR] 54 25 0 kgt b 0l MBESEREE B O AR | BROWN Maxwell(7 £
- 25 KA, PIISPA
Elisa(7A 25 > KR
A = (EAHRSS),
e T TAUXE Lisa(2 7V v
TRt | e T R b O R SR O] | TR, 7
Tl P oY GEES
TRBFZERE)
AR VETRE | o - e o e e | TR IR (AR,
AR~ | K A ﬁfiﬁfﬁﬁﬁ%@;ﬁgi WO R B R | e s
F 4 TR AR D e hs B ] 7E. T ki)
Christian- KARS Myriam (& %0K
FN34E G Albrechts Monsoonal activity and paleoclimate evolution in the |%%), Lorenz Schwark
~4H ermany University of | NW-Pacific over the past 4 Ma (Christian-Albrechts
Kiel University of Kiel)
T FOEESEIRE I OE T VA VBT 2 | A E k),
NN R BRALZE A ZEORE - ¥ 7 F OSSR ER X O | HEERE- O T T
uz N St N A ge | 7 N N Spaan
TRV | 27T CT TR 7 Wk £ O RLOBRER R E L, W | ST 7 —
" FRIEFE S KX O IREREE T CA U 2 AW R Off | FCRHAHEAE - BRPE RS
A BT PEE AR SRR T
EHXEEEITREMR U 2— F8 50 3 (2021)FE
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OHMREDBNKERE - NEARAREOHERE CEXAZD

AFN3EE
TRIEIRTL FB~IRT
&  Fh 21 0
SCER R A
F e . 2
% W NI & B 2 5
Z DD 5 4
o777 5 4
Qb 7 1
R ROLEES 2
55;% @3 —nm N 3
OAtET=7 2
(OLIS
Q770 H 2
O D, EREMERIEEIDKR
EfE x5 ¥ 4 %ﬁ\z fg
SEARNT T /R Txt4 %
EAEGILBRDA N LA - | A T4 ik D - 6 0
S IR el o Y5 2
3R -
E}Lﬁwﬁ%@ﬁféﬁ I TA Nk DR 4l o
& 10 0

7-2. HhigEHE Collaboration with Local Communities

OF T4 vwIbn—kF+—ig%E
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BN I B WEMREE- S AR SRR o TR A ATGEE o 4 — BRI E B R B = o THFZERT (20184E6 A ~FiTE)
AR
OF it
=] is3 BRE
FOMBZEREBREREE & DI, FEIMFZERICERIT S SDGs ZEALIC AT 72 -
2021477 A 14H BT BUR Jnit
20214E11 8141 BB A LSS FE S H AR R R AR AR BAR EH
20224E1H27H BN VLT B B &2 k8 & JOIDES Resolution & 0 5 A 7 ik A Z—HF
20224E1H17H BRSNS NE B RS & JOIDES Resolution & @ 5 1 7 ik A ZE—H
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8. Eﬁ%}ﬁ@]*ﬁ% Faculty and Staff Annual Activity Report

MEEBN Research Topics

i

K4

Name
1eBy HH
SANO, Yuji

E=IF R
IWAI, Masao
IKEHARA,
Minoru

LA m—
YAMAMOTO,
Yuhji

KFE mFl&E
UJIIE, Yurika

A ZE—H
URAMOTO,
Go-ichiro
H—=A YT A
KARS,
Myriam

A
USUI, Akira

HIH s
ASAHI,
Hirohumi
BURT
OKUMURA,
Tomoyo

% B
AHN,
Hyeon-Seon

B ST
HAGINO,
Kyoko

/N AL
KOZAKA,
Yukiko

It TH
ANAI, Chisato

T &
KATO, Yuji

EHH B
SODA,
Katsuhito

Wl fe
NAKAYAMA,
Ken

FHE2%

B
Bl 2 —F

i

Bh#

REEZR

PR AT

SE e

RERTIE

SHEIIIE

SRERIE

e IE

JSPS A 1] 4f
JH-PD

JSPS 4 51| F
e E-PD

R =

FXR - &M
Devision

HARE A
TR

FIAAREE R
T2

RAEREFR
& s
FHFT

FAARHE R
b2 i

RERER
A s
e

RAREAR
A IR
FHRT

(L 5P))

(WSTT)

(BT )

FMDE

Research Fields
HEHEEHLER L2

JENLEF, ok A
(EE#D)

WS,
5

GRS, A
[T

oy
=

)

D) - A
Wyt

VS, R

TRV, BRI

S
Bk A e

WHIESREE, KL
FER, BREEHRK

ol s

HHEES, Bk

Wl A, T
2

@ Fef
& BRI IR

HRT—<
Research Interest
TS 2 VW oS - KiLowige) 12
KA F BT E AN T YRR AR e TR R
D] TNV a BT % A MO R
7 Z v — SRARAINE F L OV T EH T

[ A AR K PR TS I B3 B 192 TRgifE b
T 7R T HEEHE - WHIEICEE T A 5T

TR RIED THHEETN Z A X 7 2] T

[ ERRES S B ORI | [ M BRI 5 BT AE
TEOBI%E - R Daf RN FEIC LD
HIERBL R 7 7 & 2 OfFH |

TH LR DL RS TS B A iFgE ) [Ele
A FLEFRDOMg/CaD 7 THEREICBE+ 5 58) TA
T R FEETB IS b 1o & TVRE A~ D 528
IZRE3 B HF5E)

RIBEOIRES IR 7 v & A BT S 58

[R5 A RL— |k SRR e I B4
2 HF9E

ISR BRI B 5 D HUERFL A RURIFSE )

TRIEE - AURBRHEOWEKIGE & 2R KA BB
PEORFZE Lok - PRI L~V TOERTET VH
)

(49 v I OMERE RIS )

D R BGE FEHEE R J OSSR A 8K L& B o
BB EN LT 2058 =470
T K L 2 B O IR AT Je Ok i
BERICET 098] EEEEREOTAF 27
U —n b OB T v & AT D HFSE)

A SO BREE RIS & BB 2 158 )

TRHEY 2% W T drgemrse ) Tatkrg Ak
xR AW EOWEK O3 A Y ARINHREE OETT)

TR LR DA ATE KRR DI K 7 vt 2 OATE
ZPRT S| T HBERIRE - ok EZ2 Lih
RO T EMAERY > h=T =B =
T S A ESL S D T2 D O I I RATE

[P KPE D HERTA 30} & T T b Vi 2 ORI |

M« AR IT B RGRR X ORI
D9t

(R A & rseep & BiAbBdi R THREEUKRIZ
BIF5F 5 0BH)
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K4

F& - #F

Name Devision
EAR e
WAKAKI,
Hitomi
R[S fa ok HERATIE B
ABE, Kenta
®BHE HE IESR Hiz BERTER
TSUDA, HA IR
Masashi ZRERFH
AT RS Hiz BERFR
MURAYAMA, AR
Masafumi ERRY
Rl AT BE B BERFER
OKAMURA, BEETIEE
Kei |
AR == Hifz HRFE %R
HASHIMOTO, BT
Yoshitaka
FN Rk Hiz BERTER
ASHIUCHI, EmBREEE
Makoto ZREFH
BN Bkl B HREHE %
ADACH], AR
Masao
Em s Hiz BERER
UEDA, HE IR
Tadaharu Y
Flfy = Hiz HREF R
NAGASAK], T 2250
Keizo
Va2 Hiz HREE R
NISHIOKA, BT
Takashi
TE 8 Wz wERER
NISHIO, AR
Yoshiro 2R
O PRER IR BERFR
NOGUCH], B A TR
Takuro Y
BE L] W HREFE R
ICHIE, SR
Tomoaki
JINRT AR A wERR
OGO, Shuhei EESEEE
i
RN A Gl HRFF R
TONAL, BT
Satoshi
75N B B BERFR
ULANOVA, AR
Dana FEEY
BHEHIF A BEER FEHE IE =
KUMON, EgEt v
Fujio S —
BB AH EA E 9=t aiij] HEa 7R
ISHIDA, Naoto ahrget v
5 —
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8-2. EfEwXEF Publications

EEHY Tl
=89 wi=8
EEFE=84 EEEE=6
ENGE=5 EWiE=2
ESEE A FHAEH =5
BEEH (C] =22 HLEH (C] =3
MRBMX(EHZHY)

1.

10.

11.

12.

13.

14.

15.

16.

17.

[C]Ahn, H. S., [C]Lim, J. and Kim, S. W., Magnetic Properties of a Holocene Sediment Core from the Yeongsan

Estuary, Southwest Korea: Implications for Diagenetic Effects and Availability as Paleoenvironmental Proxies,

Frontiers in Earth Science, 9, 2021.

[C]Ahn, H.-S., Kidane, T., Otofuji, Y.-i., Yamamoto, Y., Ishikawa, N. and Yoshimura, Y., High-resolution palaeo-

magnetic results of Ethiopian trap series from Lima Limo section: implications for the Oligocene geomagnetic field
behaviour and timing of volcanism, Geophysical Journal International, 225, 1, 311-328, 2021.
[C]Aubourg, C., Kars, M., Pozzi, J.-P., Mazurek, M. and Grauby, O., A Magnetic Geothermometer in Moderately

Buried Shales, Minerals, 11, 9, 957, 2021.

[C)Avalos, M., Garbeva, P., Vader, L., van Wezel, G. P., Dickschat, J. S. and Ulanova, D., Biosynthesis, evolution

and ecology of microbial terpenoids, Natural Product Reports, 39, 2, 249-272, 2022.
[C]Civel-Mazens, M., Crosta, X., Cortese, G., Michel, E., Mazaud, A., Ther, O., Ikehara, M. and Itaki, T., Antarctic

Polar Front migrations in the Kerguelen Plateau region, Southern Ocean, over the past 360 kyrs, Global and
Planetary Change, 202, 103526, 2021.

[C]Dekov, V. M., Guéguen, B., Yamanaka, T., Moussa, N., Okumura, T., Bayon, G., Liebetrau, V., Yoshimura, T.,

Kamenov, G., Araoka, D., Makita, H. and Sutton, J., When a mid-ocean ridge encroaches a continent: Seafloor-
type hydrothermal activity in Lake Asal (Afar Rift), Chemical Geology, 568, 120126, 2021.

[C]Filatov, D. A., Bendif, E. M., Archontikis, O. A., Hagino, K. and Rickaby, R. E. M., The mode of speciation
during a recent radiation in open-ocean phytoplankton, Current Biology, 31, 24, 5439-5449.e5, 2021.

[C)Fukami, Y., Kashiwabara, T., Amakawa, H., Shibuya, T., Usui, A. and Suzuki, K., Tellurium stable isotope
composition in the surface layer of ferromanganese crusts from two seamounts in the Northwest Pacific Ocean,
Geochimica et Cosmochimica Acta, 318, 279-291, 2022.

[C]Gohl, K., Uenzelmann-Neben, G., Gille-Petzoldt, J., Hillenbrand, C.-D., Klages, J. P., Bohaty, S. M., Passchier,
S., Frederichs, T., Wellner, J. S., Lamb, R., Leitchenkov, G. and IODP Expedition 379 Scientists (Including Iwai,
M.), Evidence for a Highly Dynamic West Antarctic Ice Sheet During the Pliocene, Geophysical Research Letters,
48, 14, €2021GL093103, 2021.

[C]lGouda, K. and Nishioka, T., Angular-field magnetic phase diagram of b-plane at 4 K of YAIGe-type TbAlGe with
zigzag-chain, Journal of Physics: Conference Series, 2164, 1, 012072, 2022.

[C]Greve, A., Kars, M. and Dekkers, M., Fluid Accumulation, Migration and Anaerobic Oxidation of Methane Along
a Major Splay Fault at the Hikurangi Subduction Margin (New Zealand): A Magnetic Approach, Journal of
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BT X 2T 0¥, AELHE, 36, 149-158, 2021.

LI B, R CHESE, FRPR BE, BEWE OUVE, A SRR, B REZ, BT 5, AR BT, EE R, MR

REH, I B, FEMEHhER KR SRR OIRBRRIR I AT 7o R A AW TS BB 2 BT, A E

7559, 1, 21-31, 2021.

WX (BHEAEL)
. [C]Sano, Y., Citation for the 2021 V.M. Goldschmidt Award to Bernard Marty, Geochinmica et Cosmochimica Acta, 314,
397, 2021.
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. Kars, M. and Greve, A., Rock magnetic properties of IODP Holes 375-U1518E and 375-U1518F, PANGAEA (Data
Publisher for Earth & Environmental Science), 2021.

3. Kars, M. and Koster, M., Rock magnetic data of IODP Hole 370-C0023A, PANGAEA (Data Publisher for Farth &
Environmental Science), 2021.

4. Koster, M., Kars, M., Schubotz, F., Tsang, M.-Y., Maisch, M., Kappler, A., Morono, Y., Inagaki, F., Heuer, V. B,
Kasten, S. and Henkel, S., Rock magnetic end-member unmixing of sediment cores from IODP Hole 370-C0023A,
PANGAEA (Data Publisher for Earth & Environmental Science), 2021.

5. Koster, M., Kars, M., Schubotz, F., Tsang, M.-Y., Maisch, M., Kappler, A., Morono, Y., Inagaki, F., Heuer, V. B.,
Kasten, S. and Henkel, S., Solid-phase geochemistry of sediment cores from IODP Hole 370-C0023A, PANGAEA
(Data Publisher for Earth & Environmental Science), 2021.

6. Teske, A., Lizarralde, D., Hofig, T. and the Expedition 385 Scientists (Kars Myriam), Guaymas Basin Tectonics and
Biosphere, Proc. Int. Ocean Disc. Prog., 385, College Station, TX, 2021.

7. [CYRAAT B, By 0 $RER, MM THEF, KFERERVF ¥ —mERE THVWIREHEIC W TO—EE1) —T v
Y - 7 7 d—/V®administrationlZ DT —, EAIAZZH IR, 70, 77 - 82, 2021.

8. [CYEEMN Bt AR MM, KT IES, R o, = 73R KEXCT R ¥ v L EDRRIT LIEMG, A 7H#E, 44,
30-36, 2022.

EET

1. W £, 3-3 FALROBERFRNMAL  MEHERY D b KUELEB 28R D KR TB, 4A700 6-ZE B, V3 B
|, (8L E— (BB, WEHIAR, 158-172, 2022.

2. = MR, 3-2 B - BB ORRSL &L, HATCHE SRR, R AR, L 35— (BE), IR, 146-157,
2022.

3. EH G, 157 BRREWAR ORIV ERII T TR D, 4400w & EHE LR, eB BR), il w0
&), R IR, 72-81, 2022.

4. KZE MFIFE, 3-6 WL D REHEN O WIcMUNT 7 v 7 b v O &L, 4705 SBHE LIRS, B8 A
Hl, Il se— (BE), PR, 196-205, 2022.

5. Ulanova Dana, 2-3 Biology, application and isolation of terrestrial and marine actinobacteria, 44 7z# 5B B EIR
& el AW, I m— &), PEHAR, 106-113, 2022.

6. A ZE—RR, 1-3 PEBIEHE T O~ v RO FER-~ VT VBB LR~ T VSRR DF R R-, 4400
MEAHE AR, e AR, il se— &), PRI, 28-39, 2022.

7. BAL Gt 1-5 BARGIE CH O NCT 2 TR I OMIGHEL, 44 nit 5 EE RS, RS AR, L
(#fg), &I, 52-62, 2022.

8. /M B, 1-6 L7 A Z B0 < L BERENE RN Bl ~ i~ 4A 0t 5 FE B, A W) B, Si— (BifE)
i, IR, 64-71, 2022.

9. ARH B, B HK, FE AT, B E=, RE AL 4 OEIRENE R S, 4L700 oIS B, B A
A, fEl E— (), SR, 208-222, 2022.

10. =& A, fil R, SEF A, KB AN, W R, B fndh, Al R, S AR E], ET S5, BRI BE=,
2-1 YBIRIR 2 T AEYIREEERE 250 U Io iy SUE~ TR O 28R D ~, 44704 5B EE R #, e8F B W), fEl
si— (BEfg), J AR, 84-89, 2022.

11, EH EHE, 22 77 4 V=0 LEIRMEEEDO D < DB MT, 4A7CH G AE AR, 8 AR, Ml Rw— (8
&), hEHIAR, 90-104, 2022.

12. R 38, 2-5 IHBMAIEBNTRAREL Y, 4T & BIE B, 8 AW, Ml 25— ), hEHIK, 2-13,
2022.

13. 3K I%F, 3-5 MAE CRDMBEEDME & AR, 1A & BHEENRF, 8 AR, il 55— &), PEHR,
186-194, 2022.

14, BRI K, &3 ¥4+, BH B, 34 v~ W07 72 ORIRBIEICEER SN D BB ORE N, 447045588
BEWF, Vely AE], il 3E— e, hEHIR, 174-184, 2022.

15 AP s, 1-1 =R AVF—EJHE LTDRAY A R U— N, 4AT00 5B GRS, Sy G5, /il E— (8
&), IR, 8-15, 2021,

16. /NI {3, Division Topics 1.filfit(bst BIGABEI SIS IC X A KR A & LV Hnl, /£ 45 173, 363, 74(5), 2021.

17. /N B, 4-2 BREWITE W —R v =a— b T NERIEL T A A~ ZAEWRO T2 ORIERISHAN, BHIAFRSE
HAE2021, [ESLKFENEGH KRS, 22-23, 2021.

18. A3 FEFK, B Fofh, L FE— FaYrIo=Th - Vaz ) —UICETIRT - MREA Y IR
B3, CITESH R EL2021 70 > — 7y > 2, NPOIENFEAHIFHREE ks, 10-14, 2021.
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19.

20.

21.

Robert M. White (J55) VGt 2% GR), 1t D@ 777 (& - Quantum Theory of Magnetism: Magnetic Properties of
Materials 3rd ed.), FALHIR, 2021.

[C]Usui, A. and Suzuki, K., Geological Characterization of Ferromanganese Crust Deposits in the NW Pacific Sea-
mounts for Prudent Deep-Sea Mining, Perspectives on Deep-Sea Mining: Sustainability, Technology, Environmental
Policy and Management, Sharma, R., Springer International Publishing, 81-113, 2022.

[C]Morishita, Y., Usui, A., Takahata, N. and Sano, Y., Secondary Ion Mass Spectrometry Microanalysis of Platinum

in Hydrogenetic Ferromanganese Crusts, Perspectives on Deep-Sea Mining: Sustainability, Technology, Environmental
Policy and Management, Sharma, R., Springer International Publishing, 115-133, 2022.

8-3. TOP10%:®3C 2012-2021 Top Cited Papers in Scopus 2012-2021

I3

v T10%HXAE (o4 —HEESBS)

OFRZER : 202246 H28H

O8AE A% : Scopus, SciVal (/¥ T

BRI : 2012-2022

RENRE (FE - ) -

(TEME « B4E) A9k, MR, 1A, KRZE, #A, Kars

(TEMSE © RpE) 1287 (2021-), FIJF, #KEF, §IH, A (2017-), #iH (2016-)

(BEH) #EIL(2014-2021), /hE (2016), Z2H (-2021), 11H (2013-2017), #34(2017-2020), %2 (2021),

10.

11.

Abrajevitch (-2015), /N (2021)

. Zhang, M., Guo, Z., Xu, S. and 13 more (Sano, Y.) (2021). Linking deeply-sourced volatile emissions to plateau

growth dynamics in southeastern Tibetan Plateau. Nature Communications, 12 (1), 10.1038/s41467-021-24415-y, #%5]
4.

. Civel-Mazens, M., Crosta, X., Cortese, G. and 5 more (Ikehara, M.) (2021). Impact of the Agulhas Return Current

on the oceanography of the Kerguelen Plateau region, Southern Ocean, over the last 40 kyrs. Quaternary Science
Reviews, 251, 10.1016/j.quascirev.2020.106711, #75|H%#k6.

. Morono, Y., Ito, M., Hoshino, T. and 5 more (Ikehara, M.) (2020). Aerobic microbial life persists in oxic marine

sediment as old as 101.5 million years. Nature Communications, 11 (1), 10.1038/s41467-020-17330-1, #%5H%%40.

. Sutherland, R., Dickens, G.R., Blum, P. and 29 more (Matsui, H.) (2020). Continental-scale geographic change across

Zealandia during Paleogene subduction initiation. Geology, 48(5) 419-424, 10.1130/G47008.1, #7551 %k42.

. Nishimura, T., Uchida, H., Noguchi, R. and 13 more (Hagino, K.) (2020). Abundance of the benthic dinoflagel-

late Prorocentrum and the diversity, distribution, and diarrhetic shellfish toxin production of Prorocentrum lima
complex and P. caipirignum in Japan. Harmful Algae, 96, 10.1016/j.hal.2019.101687, #%5|H %13

. Hoshino, T., Doi, H., Uramoto, G.-I. and 7 more (...) (2020). Global diversity of microbial communities in marine

sediment. Proceedings of the National Academy of Sciences of the United States of America, 117(44) 27587-27597,
10.1073/pnas. 1919139117, #%5[H%k52.

. Wormer, L., Hoshino, T., Bowles, M.W. and 9 more (Uramoto, G.-I.) (2019). Microbial dormancy in the marine

subsurface: Global endospore abundance and response to burial. Science Advances, 5(2), 10.1126/sciadv.aav1024, #%

SIHER25.

. Bendif, E.M., Nevado, B., Wong, E.L.Y. and 5 more (Hagino, K.) (2019). Repeated species radiations in the recent

evolution of the key marine phytoplankton lineage Gephyrocapsa. Nature Communications, 10(1), 10.1038/s41467-
019-12169-7, #5| %23

. Tjiri, A., Inagaki, F., Kubo, Y. and 38 more (Ikehara, M.) (2018). Deep-biosphere methane production stimulated

by geofluids in the nankai accretionary complex. Scrience Advances, 4(6), 10.1126/sciadv.aao4631, #%5|H%44.
Kender, S., Ravelo, A.C., Worne, S. and 8 more (Asahi, H.) (2018). Closure of the Bering Strait caused Mid-
Pleistocene Transition cooling. Nature Communications, 9 (1), 10.1038/s41467-018-07828-0, #%5|FH%%28

Boulila, S., Vahlenkamp, M., De Vleeschouwer, D. and 7 more (Yamamoto, Y.) (2018). Towards a robust and
consistent middle Eocene astronomical timescale. Earth and Planetary Science Letters, 48694-107, 10.1016/.epsl.2018.
01.003, #25[H%40.
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. Tripathi, S., Tiwari, M., Lee, J. and 29 more (Iwai, M.) (2017). First evidence of denitrification vis-a-vis monsoon
in the Arabian Sea since Late Miocene. Scientific Reports, 7, 10.1038/srep43056, #7551 FH%31.

Usui, A., Nishi, K., Sato, H. and 11 more (...) (2017). Continuous growth of hydrogenetic ferromanganese crusts
since 17 Myr ago on Takuyo-Daigo Seamount, NW Pacific, at water depths of 800-5500 m. Ore Geology Reviews,

Nakamura, A., Yokoyama, Y., Maemoku, H. and 10 more (Ikehara, M.) (2016). Weak monsoon event at 4.2 ka
recorded in sediment from Lake Rara, Himalayas. Quaternary International, 397349-359, 10.1016/j.quaint.2015.05.053,

Fujitaa, M., Yamasaki, S., Katagiri, C. and 16 more (Okumura, T.) (2016). Advanced maritime adaptation in the
western Pacific coastal region extends back to 35,000-30,000 years before present. Proceedings of the National
Academy of Sciences of the United States of America, 113 (40) 11184-11189, 10.1073/pnas.1607857113, #%5|H%k

Morard, R., Escarguel, G., Weiner, A K.M. and 10 more (Ujiie, Y.) (2016). Nomenclature for the Nameless: A
Proposal for an Integrative Molecular Taxonomy of Cryptic Diversity Exemplified by Planktonic Foraminifera.

D'hondt, S., Inagaki, F., Zarikian, C.A. and 32 more (Uramoto, G.-I.) (2015). Presence of oxygen and aerobic
communities from sea floor to basement in deep-sea sediments. Nature Geoscience, 8(4) 299-304, 10.1038/nge02387,

Gulick, S.P.S., Jaeger, JM., Mix, A.C. and 34 more (Asahi, H.) (2015). Mid-Pleistocene climate transition drives
net mass loss from rapidly uplifting St. Elias Mountains, Alaska. Proceedings of the National Academy of Sciences
of the United States of America, 112(49) 15042-15047, 10.1073/pnas.1512549112, #%5] %260

Sagawa, T., Kuwae, M., Tsuruoka, K. and 3 more (Ikehara, M.) (2014). Solar forcing of centennial-scale East Asian
winter monsoon variability in the mid- to late Holocene. Farth and Planetary Science Letters, 395124-135, 10.1016/

Patterson, M.O., McKay, R., Naish, T. and 35 more (Iwai, M.) (2014). Orbital forcing of the East Antarctic ice sheet
during the Pliocene and Early Pleistocene. Nature Geoscience, 7(11) 841-847, 10.1038/nge02273, #%5 | %k8S.

Blaise, T., Barbarand, J., Kars, M. and 13 more (...) (2014). Reconstruction of low temperature (<100°C) burial in
sedimentary basins: A comparison of geothermometer in the intracontinental Paris Basin. Marine and Petroleum

Bau, M., Schmidt, K., Koschinsky, A. and 3 more (Usui, A.) (2014). Discriminating between different genetic types
of marine ferro-manganese crusts and nodules based on rare earth elements and yttrium. Chemical Geology, 3811-9,

Kashiwabara, T., Takahashi, Y., Marcus, M.A. and 4 more (Usui, A.) (2013). Tungsten species in natural ferro-
manganese oxides related to its different behavior from molybdenum in oxic ocean. Geochimica et Cosmochimica

Goto, K.T., Anbar, A.D., Gordon, G.W. and 9 more (Usui, A.) (2014). Uranium isotope systematics of ferroman-
ganese crusts in the Pacific Ocean: Implications for the marine 238U/235U isotope system. Geochimica et Cosmo-

Hagino, K., Onuma, R., Kawachi, M. and 1 more (..) (2013). Discovery of an endosymbiotic nitrogen-fixing
cyanobacterium UCYN-A in Braarudosphaera bigelowii (Prymnesiophyceae). PLoS ONE, 8(12), 10.1371/journal.

Matsumoto, T., Maruoka, T., Shimoda, G. and 11 more (Hagino, K.) (2013). Tritium in Japanese precipitation
following the March 2011 Fukushima Daiichi Nuclear Plant accident. Science of the Total Environment, 445-446365-

Stocchi, P., Escutia, C., Houben, A.J.P. and 37 more (Iwai, M.) (2013). Relative sea-level rise around East Ant-
arctica during Oligocene glaciation. Nature Geoscience, 6(5) 380-384, 10.1038/NGEO1783, #5[H%(52.

Bolton, C.T., Chang, L., Clemens, S.C. and 8 more (Kodama, K., Ikehara, M., Yamamoto, Y.) (2013). A 500,000
year record of Indian summer monsoon dynamics recorded by eastern equatorial Indian Ocean upper water-column
structure. Quaternary Science Reviews, 77167-180, 10.1016/j.quascirev.2013.07.031, #%5]H%%49.

Cook, C.P., Van De Flierdt, T., Williams, T. and 39 more (Iwai, M.) (2013). Dynamic behaviour of the East
Antarctic ice sheet during Pliocene warmth. Nature Geoscience, 6(9) 765-769, 10.1038/ngeol1889, #%5[FH%k172.
Houben, A.J.P., Bijl, P.X., Pross, J. and 47 more (Iwai, M.) (2013). Reorganization of Southern ocean plankton
ecosystem at the onset of antarctic glaciation. Science, 340(6130) 341-344, 10.1126/science.1223646, #%5|H%81.
Tauxe, L., Stickley, C.E., Sugisaki, S. and 28 more (Iwai, M.) (2012). Chronostratigraphic framework for the IODP

12
13.
8771-87, 10.1016/j.oregeorev.2016.09.032, #%5]F%458.
14.
5| %52
15.
39.
16.
Systematic Biology, 65(5) 925-940, 10.1093/sysbio/syw031, #%5|FH%k45.
17.
#5A%R143.
18.
19.
j.epsl.2014.03.043, #5]H%LS1.
20.
21.
Geology, 5371-87, 10.1016/j.marpetgeo.2013.08.019, #%5|FH%k45.
22.
10.1016/j.chemgeo.2014.05.004, #% 5| H%%249.
23.
Acta, 106364-378, 10.1016/j.gca.2012.12.026, #%5]H%k75.
24,
chimica Acta, 14643-58, 10.1016/j.gca.2014.10.003, #%5|FH%461.
25.
pone.0081749, #7551 FH%k70
26.
370, 10.1016/j.scitotenv.2012.12.069, #5150
27.
28.
29.
30.
31.
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Expedition 318 cores from the Wilkes Land Margin: Constraints for paleoceanographic reconstruction. Paleoceanog-

raphy, 27(2), 10.1029/2012PA002308, #%5| %64

32. Yamazaki, T., Tkehara, M. (2012). Origin of magnetic mineral concentration variation in the Southern Ocean.
Paleoceanography, 27(2), 10.1029/2011PA002271, #%5| %72

33. Pross, J., Contreras, L., Bijl, P.K. and 39 more (Iwai, M.) (2012). Persistent near-tropical warmth on the antarctic
continent during the early eocene epoch. Nature, 488(7409) 73-77, 10.1038/nature11300, #%5 [ %%204.

34. Abrajevitch, A., Kodama, K. (2012). Diagenetic sensitivity of paleoenvironmental proxies: A rock magnetic study
of Australian continental margin sediments. Geochemistry, Geophysics, Geosystems, 12(5), 10.1029/2010GC003481,

e %46,

35. Pilike, H., Lyle, M.W., Nishi, H. and 62 more (Yamamoto, Y.) (2012). A Cenozoic record of the equatorial Pa-
cific carbonate compensation depth. Nature, 488 (7413) 609-614, 10.1038/nature11360, #%5|FH%%238.

8-4. TEMMAEMB Research Cruises

1) T S1EAV KBRS 7045 L (SCORE)
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Exp. 913(D/V Chikyu, #B:¥mZ2BR#EE)
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CHFEE Va=mT YA T T BH

- ARMEER BRI EMEITE R EEER BN Bt

- 20214 H AL P ENESAREmM AR FATER (A2 BEE)

(ZohsMREES) - PAME R NESRE B

- JLHEE R AABERL AR TERT AT T A (Z DfhsHEZE 5 5%)

- B ORZEE T be fBIBITE R - WA - RS RN RS AME LR

O—MmiTEESSE

- By AR, AYREEAEO BTN, b i ~—% ¥ 7, BERE, 8H6H, 404

- Y BT, HERECh o4y & IRA BB, #ND/MRITERR, L, 11H20H, 504

BT FE], MEREEOAMEBAERE, b ADT /=0 E I —, B, 12A8H, 804

SR ZE, THEw 5 TIHDHER & O~ BRI A OFE S LR~ HE56[] H AN R P 2P INES,
TEREEN, 1 DIE— L, 20214E7H9H

SR 3R, —HIER & HEE TS —EmEE L HEE KO KM, h—2Fy v ay, BOX Y T Y —TFT T X, 20214E10H
30H

C MR K, TR ORI KUEZEE O G < Y | AF034E S ER 2 AT A BRFEEIn K ST, KEHTR T v % —, 2021
FE11H9H

A S, REHERE D D R0 o TR~ o kL - HIEREN S — AR O S R E RN G 15 S TR
MBS OB A R LRk B, RCI1 2 < BUGRHIFE S, SF3EEH3EES T~ v VMg - B
FEOWBAH, 74, 2021412A17H

<A BT - BRI - L — ARV IO YA - Vax ) —UICEIT RS - MAREAEY L IR0 E
#5. CITESKPR#H 2021 - NPOIE N EAMIIRER kp#ES, S ELRRUEFR—L 7 ) — 2R —b, 2021487
H14H, 70N

EFF HER, WEOHE L BREAEL —E ORI - #E & O A 8—7 —, SF3EERMR ST E T A
e NEOKRO OV -3 <<t ik—), AMHMBESZEEE, pd, 2021412H YouTube [FHbid
T v oxv) 1L 2EEEE  (https://www.youtube.com/watch?v=F8ZL-vWVaqQ)

- Rlfs B=, TUA VAOEFER LFERE] DRB3FEESHMCST #7777 A, 202148 H19A

- Rl B=, UANVRIT ZZIRLEIICL HEZIChH. HIERRBEH REHEE GRENPOIEA « ¥ =7 HIRKZEK),
2021429 H25H

R BE=, NHKER [ v 2 Ba— LIRWLIZALRE ] &5 URHIE, 2021459 H27H

- Rl B= Tau b2 L TU 2 VA VA% REEESK #%, 20214E10H 110

- Rlff B=, Tawn FRPAOED VA NVAOERL MK SRk E /s - FE e 6, 20214810 H23H

- Rl BE=, TAl S ORIMHN 2 AW ic R4 - KETE - RHERKEXDOEZ 59 — ) BEMOKENEA / ~—
TavV VR YA, T4 v, 2022461 H27H

- Bl B=, MEHEEZOMANE D45 | tayo conference vol.2 virology 4> 7 A v, 20224:1H30H

O URDYL - MESZEE

- Ulanova Dana, OB &L EHEY A TV A~ 19 TERKEDOWIEE~~KAKENHI [EE TP O E T—HEY
WCEDEDIEY FIZOoWTHOEL 29 | — 1, &BREMITOH#E - FROA XU b, 20214E7H31H—8A1H, 114

EFE R, @K 2 TRATIE v 2 —RER AR ES RATHIS), 2022483410, #1404

- {JF &, Chikyu SCORE Exp. 9O13MUEHIRHINIIE Y — 2 > 3 v 7, 20214512 H20H, 204 (A 7V v K)

- ) FE, Post-IODPEF AT 7B 2UEHFEIREIORE (v T A V), BARMERIREIF® =2 Y —2 7 & (J-DESC)
Ffe, R, 2022423 A3 H —4H, BE2754

- Rl BE=, BIORERKBE TV ANAT—s v ay T (FrTAy), 2014%6H27H—7H1H, 3004
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9. %E Awards

TNEE ST, AR AAB, R BE SFE ORE MR £ A
AHEMPEREFREEY, By —2 —2HVTiE
JEHERE I EET AR LA 0 X 7 T L o EEl B
AREBRFREAEIFFRES Fr 71 VBfE), 202148
11H27H

WO S|, P BE (L B, Rl Sz, KB OIS
+, EH R, ZHEIHE &, /) 5, F FRE, Al
S, NBERFRESE, BRI LD SR
ST HEREW) D HIER LT - BRI K D IR K ILEEH
BEREOMER, 2E21[R] B ARHE 2 E TGRS, on Web,
2021412 H4H

B AT, BRANRE, B3 B, NE B, g F

53 BHRFEEEITREFRE 2 — F8 S 3 Q02DNEE
Annual Center for Advanced Marine Core V9N
Report ‘ Research (CMCR), Kochi University | FY2021

REFBHEEY, ~ T 7 T A b OFRRREG 3K —
OKHIY A 7 VKR T2 002, §21[E 3 AR %
DPYELIEHASS, on Web, 20214E12 4 H

KR AAR, FEBFRRE (QEER), FM3FER

ARy RS TF007 b URRAFRS, BIRE
(FrFA4 2, 20214£917-20H)

% K—, The Maureen Keller Student Award (ICHA

TR D RMEFHEAET LY T — 3 VE), Effect of
adding macroalgal extracts on the growth of Gambi-
erdiscus scabrosus and G. silvae isolated from Japan, &5
1OEIE A HA FEHE R, 20214810 10-15H



10. *ﬁﬁ Press release and Media report

Offmz(E
1.

Press release

2021427 HTH, EFE T LAY ) — 2 CREERS:, TE
BEBE, U AR — VIEERTZERT, MK, 74 X7
v RRZE, ESLRERE), TREEFETEM TR O
HERM TNy MEBEDIERA T =X 4
https://www kochi-u.ac.jp/marine-core/achieve/pdf/
topics_Zhang Ncomms_21jul06.pdf

20219 13 A, R RF T L AV Y —2, [y —

H—IC K5 MR EEE D e R BETFIE 2 Tess ~ ik
DHFFEBRBEAEE) D =k FEAE T/ E f ~ |
https://www.kobe-u.ac.jp/research_at kobe/NEWS/
news/2021 09 13 01.html

C2021E10A 11 H, EFET LAY U —2 (EMAKE,

TERTFERHSEMNS, BAHERIERIRI = Y —2 T 4,
MMOEMTOIS &9 9 | HEESR © 2 — =K
DRFEECZ —CF A FIEERRE kA XUk,
FEE b T 7 MBS ORI O 72 @ O B OEREUC
ezl

https://www.jamstec.go.jp/j/about/press_release/
20211011/

C20214E10H 12, FETF LR Y U — R (EEnks, H

RESLREE), R OWUNEAE Y ORI HEKIE
PEFEICEEE SN TWND Z & it THID THEIE~
BRI T O BRBTA B OE TTHFJE~ DR 12 72 F203
2~

C20214E10 A 13 H, SHARET LAY ) —2, [h—)L

B HBITHEW L EEOTLEPLEN TS Z L &
FRARR LTI K> TR L £ L 72 )

https://www kochi-u.ac.jp/marine-core/achieve/pdf/
press_release 20211014.pdf

- 20224E1 H18H, TEFEBMBIERIEKIITASZ A R

L— M 2R MERE, BERK,
WA 0 SRR, mA A, B
SR ILRIFER

http://www.kochi-u.ac.jp/information/2022011800019/

BRIR (P HESE,
1), JAMSTEC,

202243 H9R, BERFET LAY Y —R, [EHR7R

WEE R O3 K50 T 0 ik B e AR FE I IR E %2 5
FEEEICHEE ~SRUBEZEEN O R BRI O B IR D IR -
EHI T BRI~

https://www .kochi-u.ac.jp/information/2022031500012/
files/PRESS 20220309.pdf

O#Ri# Media Report

1 News paper

1.

wm AW N

. 20214E6 A 18H,
. 202146 H27H,
. 20214E6 A28 H,
. 20214E7H17H,

202146 A 1L A, HAHH, BEHTO L~ b2
T< A NLZAM

EEETE BETY A LV AARE
SRR, AN AR B~ L R
ILUBRETRE, v A V2T D < | fifdn
EEHTREAT], ToWA S - @A THE

8.

10.

11.

12.

L 202243 H24H, BAMIKRFETLRY Y — R,

20224E3 18 H, EHIARFET LAY Y — X, [BREH
N4 EEHUBCE IRIEER 220 U 7o i iR RAB I [ i 7o
BRI D BA%E - FAEFREITIHFFERE L LT
ZELE7)

http://www .kochi-u.ac.jp/information/2022031600019/
files/press_20220318.pdf

NEPAY SR
FRETERMOBMAZEZLIR L OMFE I NV—T D
FYE & 7 7 - 2 v —HIERIZBE 3 2 BFJE AR 23 Nature R
2#ifiEE TScientific Reports) (CH#E SV E L 7
http://www .kochi-u.ac.jp/information/2022022500014/
20224E3H24H, mAKRFET LAY U —2, TIREF
FRAEMBREEE S 0B WHEER 5 13 B &5 OBIERL
R, REEERASL L aeF T (LR
ARG LT D EOENT MR L I 2 7 [l - i
ANAA=FT 4 TR ) ~—Fl| ZILFEHEL £ L)
http://www kochi-u.ac.jp/information/2022032200010/
files/press_20220324.pdf

202147 HTH, #EPE 2 7HP, THIER{LA:5) 5 O
R OEMEHE T 5 Goldschmidt Virtual 2021 (20214
TH4=9R)ITRWT, (EEFt v ¥ —R O ik % #
Z B %R v > 3 [ Volatiles bear witness to the
evolution of Earth's major reservoirs: a session in
honor of "Yuji Sano"]237H6H ICBAfE S E LTz
https://2021.goldschmidt.info/goldschmidt/2021/
meetingapp.cgi/Session/2579

https://www kochi-u.ac.jp/marine-core/achieve/news.
html

https://www kochi-u.ac.jp/marine-core/achieve/pdf/
topics_Zhang Ncomms_21jul06.pdf core/achieve/news.
html

202148 H6H, YouTube, [8H5-7 A ICHE G L ERE
THESNIH o TES A T 2% ¥ 7 in B
B 2021 TIEEE v —RPEEEZTVE L, 3#
OB 1Z NPOIEAE S &Y o SRV EIFFERT DY ou-
TubeF ¥ ' R AP LEMFEE N TNET.
https://www.youtube.com/watch?v=08BIr-Qsewl

BROGE A< |

L 202148 H 12 H, EagEAT, THA o FERIR | S8R

1T DOMFFEIZ DN T,

- 20214E10H21 H, HTIT3EHR (B0, [HEE O

WA, BRI SRR - BREKDNERE,
REEEHEICTEN ], BRERES, goo==2—X,
=a—AA v Fe L CRERE
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https://www.nikkan.co.jp/articles/view/00615820?
gnr_footer=0061721

. 20214F10 24 H, Eae, (Rt ) TR

9. 2021410 H26 H, &nHrfisiT), IRz ®) % §Efm

10.

11.

12.

13.

14.

15.

15.

THA @AK CEAA DD BRI mARE
I SUVTEFRI O F TIT o T A R DBRETIE DRLF-
https://www.kochinews.co.jp/article/detail/517062
20214E 11 14 H, BARRFHHM, NREOMWEAKR, %
EYTHE SRR L RWIBEOLA2 S |
2022F1 190, JLEHH, TA % g RL—b,
TR TERE K78 SRR, BRERIEE TIIARMERS
20214E 11 H 26, BRE#i, THEE ORuNELEY)
/KR 2 EFRIC RO mEnK7e & EEE)

202242 A5 H, HH BT S AREIT, T B
B DIE) TERERE—-BBLC 29>~ 73227 D36
Hikn> 5311 OEBR%E R
https://www.asahi.com/articles/ASQ2474KQQI1FPTLC
00G.html

20224E3 H2H, HIHFEEmARS T, 1311048 —VH
WCHE DB & <EPAC 2~ 72U ARE3RE
https://www.asahi.com/articles/DA3S15220998.html
202243 A8 H, ARRFEHM, ROV A VR 2ERE
KEET 2 —HEH)

202243121, Frres, THBRRERRICHM O
%)

95

BHRFEEEITREFRE 2 — F8 S 3 Q02DNEE
Annual Center for Advanced Marine Core V9N
Report ‘ Research (CMCR), Kochi University | FY2021

FLE TV
1. 2021411 H10H  AFEBFEOL—NVHADPGHEAR

KK OB OIE & 78 (20214£11 H10H, NHK
NEWS WEB)

2. 20224E1 H 18 H (k) EiME, NHKE R B0k R, 15

MHEETRKILTA X Uong RL— MEFR] (Rl
e STy

BEBEEE - MEE Magazines
1. X == —R - @R, HEEARISIEFRFI - £F

RGeS A F2eE L FEFI R - LFEFFERRER ES
DA T A B (02143 A K ITFAE, 4H LIRS HE
INTHIET - - B St

2. 20214125, KA Z L, [EmaTye s 72—

L HR— |

3. 202241 A 5, AFbEE, TEIEKOBAEY LA 1T K

RAFEEE SN TWVD Z & &2 T



11. %ﬁ Budget

FERNERE Budget Brakedown (excluding personnel expenses for full-time employees)

ATV A—EEH, 4.2%
HERNA HEARLAZIERE, 6.9%

KCCAMEBBHLAL AT LA, 8.8%

ZF{+% Donation, 1.8%

HFEIFZE, 3.5%
REEX 11% \ 3,

tUA—REBEEE, 0.2%
L FRRRERCRER R F R ERERHR), 0.2%

RIS ERYE (RS, 12.1%

A, 148%

HEEaTEYS T—42(TRTIh), 6.8%
FY2021

KCC/CMCR —
Kochi Univ.

FP BB (EHIEZ) KAKENHI, 39.6%
156 8758

M
KEEEEE A7 VA—EEE 7,016,000 4.2%
HEFIE - EEFRRATIERE 11,629,000 6.9%
tUa—RHEBRE 351,000 0.2%
FRREERIEIEERE (FEFBERERE) 345,000 0.2%
HEERLRE  HIKEYRSERARRLE RBED) 20,307,000 12.1%
HEEATEYIT—8 (7O D) 11,375,000 6.8%
NEpES RHE#NS (EEEE) KAKENH 66,642,043 39.6%
SEHR 24,820,192 14.8%
SEEE 1,900,000 1.1%
R 5,950,000 3.5%
ZF4+4 Donation 3,000,000 1.8%
BEUA KCCASEBRIL A & X T LF AR 14,816,138 8.8%
168,151,373
(1) BIEEEXNENREEE
R%*
- BEERIERRE (XEBEREED)
TF 2 3R HERIEHIRIRILEFA - EEIFIEIL R oM sER b & B L GRES)
TF 92 # ¢ SFRR28-334F
e RERE S A
T 92 %% # 20,307 T
[HAL : FH]
ZDDHEIEFEDAR (SHTEE)
No. MREEL (FER) XS | SN3EESZ AL HARS
HERIE AR ILFEFIH - KEFIEILE T e o =27 N
1 | HEaT7 ey 77— L bREEROHG —IRBR(LHBR | STHRZEE 11,375 | H30~R03
(400ppmHECO,V — /v K) D Fifif—

BHXEEEITREFRE 42— FH 573 (Q021)EE
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(2) HERREMBEEFIRRKBR

SRR
X 5 & % i o8 (17
2 | 5B | R B pe T EERR
AETREDRTE & | & | % (FM) TR
. AR 0 0 0
: 7oy 5. A4 L A A Y S IS S
A T - T o 0
e HTHR 0 0 16,800
S5l o p e ey ot L 9 1 9 1 1840 bommmmoooo 2000 ]
R . I I S Ot R 5040
e HH 0 0 0
N s o O D A SN I S Y S I
e T I N A T o 0]
e b 0 0 0
AR Gisgin ze (Y el 4 Z L]0 b2 ]
HERERRSE D @ o I I o 0]
i 0 0 0
s (¢ oA YV Y g LY
G . N o 0]
| B | 2 | 01 00% | 0|
R we | R o 0]
R 9 3 | 33.3% 37,900
sz (RY L iz o T T_ 1. T4 40970 b 272
R wg || (00 P 1370 |
i 5 3 | 60.0% 4,600
sc (™ o e T4tz _4 g0 b _2ZZZ_
T o 3 I 980 [ 1380
b T | B | 0 | . LU I O 0]
L W || ol o 0
N e B 10 3 30.0% 11,800
'S gz += [ >~z _{1__ - _|1____“—_1_Z--:"7’-_/| L2
R L T N 15340 [ 3540 |
R 1 0 0.0% 2,500
i gz L #wm Ly YV L YUYl 1 aaen Lo 22VY
I - A 2 I . el 750
R 0
e gz (A o L= 44 b _____Z_]
EEES e o o 0]
. N2 R N LA N 0]
EEE® o ol o 0]
iy _ = | B 0 | . U I O 0_]
e - T o 0
. . B 1 1 100% 490
Zz NBER A e 400 b ___ZZ_]
R I & - N W 0
. HH 0 0 0
O s - S .- NN NN A Y W R
e wg | o o 0]
B 0 0 0
fER St [E g il (A) 0020 F-Sesee4 -S4 40 bemmmmmmem 2]
R o I o 0]
b 1 0 0.0% 10,400
| m g eei (B) 00 RS Ctdeeo S T 13520 b2
ERERIRRSRE ®) . N 13320 3120 |
i 0 0 0
JERES gz wee VooVl g b Y]
PR ik 0 0 0
= | B | 29 | . 10 | 345% | o o0 L 84,490 |
e ko 18 109,690 25200
= D DB 455
TR R hREED | R | || ol ]
R e | ]
T e —
_______________________________________ mee o ______]
R ) S
MRIVL
- | B | 0] ol 1ol 0|
A R 0 0 o
220 I T 7 N B 34490 |
il Hkise 18 109,690 25,200
OSHBEEIZH [ HHE— A1 Y OIRRBER VS : HEHK 7] A
BHAERZE 2 B p E GRFR 4+ ) 0] 21| Eo
YT 2 B 2 (BT -+ RE) + 2 DL R 4% - 0] 21| E
*FITEAEH B + WHEHE D Z T B R o &E
57 BHAEEEIATRETR L E2— £ $F3 Q021)EE
Annual ‘ Center for Advanced Marine Core ‘ FY2021
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# LT IFEHB ORI ESFEZ ARI Q020 TIHHRBAR 2 fFH % T)

SAHE HERiER HEEE HREES REE REEHE ELD &% Budget
Investigator Category Project 1D Project title Principal Affiliation EERE | EERE
investitator Direct Indirect
(FM | (FMD
A = | FARAFSE (A) 20H00028 | ZHHIESEIEBIEOR T V7 ~0 | KBy 1R | SRS 3,500,000 | 1,050,000
FEBH B Z235004E R D Hr 72 7 e e A
DT
A = | FAERFZE (A) 20H00028 | & i SFEMRIEEIEDOR T U7~ | KB ER | UMK 200,000 0
(ROHHESY) | BB © @ 2235004E (] DT 7 7 difge Fia A
DRESL
EH OB | B (A) 20H00203 | BEARICKIT 2 FHERERAAANY | B E B{E | UK 400,000 120,000
b & HIERBREE A~ D LA
s % HAEHFSE (B) 20H01996 | ke R A AT REREEAT O] © | B E— | WK 150,000| 45,000
WK R X DR - AR
|4
A R | AR (A) 21H04924 | = OB IRI1T 5 KR O KB | I 7EH] BILKEE 400,000| 120,000
TR D MR - SRFEINRICEH L
Yok WA ATy
A = | AEREE (B) 19H01997 | ESCERSTHERN) 2> b O W HIRE SR AL | 1L R | BOUK: 250,000 75,000
B Efg R T
R % HE AN SR IR 72 | 17H06316 | K- DE K ) P — S 2EREREEAE) | Ik B | KRESLFEFIAS | 300,0000 90,000
(WFeaE iz 2) ZHREN 5 BEARLE - FEiOKER BAEEN 15 -
DS AING ]
1%
=S AR | BAERTIE (A) 18H03733 | WHEUTHE TOWRET L — NETBIZHES | IIEF 3k HORH K 650,000| 195,000
K - BADOFENEFE & Z DILIGA TR~
DEBDIR
Bk sl | FREEE (A) 20H00191 | FETE R 77DV T T7A Y b—7T | J¥8F % | B KY 400,000 120,000
BT 2 IRBEH A ARSI 5 O m i R
sk
Bk gt | ERSLERFIEILE | 18KK0094 | =5 ¢ 7 h T OUF CTOKRMEIZE L 8y | 15 &7 | HalkE 100,000 30,000
Fe(EREAERTE HEAL DR FEA R O R
b (B))
A = | BHERTZE (C) 20K04137 | A TV NBHMESRG - MRIRAERL T | /DE — A | AR 150,000| 45,000
ZXbG L Ul LW SRR LR
FA%E LIS
Veldy ]| FARETFSE (A) 19H00726 | BRAICAI L NIRRT O | R B | TR 500,000 150,000
pn
BA | BRERAORIZE (BA2F) | 18K18796 | KAHIE B OAMIEERE S 1A A — | A B PR 200,000 0
(RIFIER | Vv 7 TR & B30 G B A it &
) b2 (4
B gt | FAREFZE (C) 19K04058 | Kir DBREE L MAEMETICORT 5 | &8 T8 | EEAF 100,000| 30,000
SR ) ) HERER) O R AR
A M= | JHRRTE (A) 21H04523 | BERBAMEEIC & 5 HERINEBIEARRTHR © | /N EH | ENZWIZER%E | 500,000 150,000
HUERTES1E T & HERAE Ay SR~ D D NHEZEHANHR G
fizHA HFFET
R 5= ARG (A) 20H00626 | 7T A5C & CIRBELAET T 2821 | B & JeEE R 700,000| 210,000
BT BB RARD 52 £ & B
DfFH
AR ZEB0 | PRRAORIFZE (528) | 20K20952 | SEsREFEREGT ) 27— CTCE DM/ | 365 #if | ESZHFZEBIZEEE | 200,000) 60,000
Wy b B 22— T Ze R ER R AR PN e
DOFFIT— B
A ZE—40 | BRRBrse (BRFR) | 20K20429 | HUERE T O F/KBIER G ICA B3 20 | fiddd S04 | ENZAFZERRZEE | 1,000,000 300,000
ERED T ) DAL L AEREA =KX A NHEEERFFEERSE
DFFENA B
Fi3 B FEARISE (B) 20H04316 | ZRIEIE COBUIGWAE - BrRERCTH S | fR HZ | ESCifseBisés: | 1,000,000 300,000
DT HEE= I T T A NOEE - NHELERFFEBRSE
PiE - SIhrE A
#HA L | B (B) 19H04251 | K — BPKINC 31T 2 LA EVE: | &l st | bR 200,000| 60,000
T— R/kDZdE & 2 D%E
R % FAZRFSE (B) 21HO1201 | SR IS 2 3mEHE b » 7 2K O | BOK fth | ESZAFZeBizEEs | 300,000 90,000
Rl & BB A O S BT NEZEEAHR S
et
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SZAE HERiER REBS R EE 4 R&EE RFEEEA i <&% Budget
Investigator Category Project ID Project title Principal Affiliation EERE | mERE
investitator Direct Indirect
Fm) | FED
M 52| B BURATIE | 17THO06316 | BKWEOE K Y ' — S RBRERESE) | IR B2 | RFSEREFITR | 500,000 0
(7eaEiskdRsesy) | (R2FA%EE: | ZBRENT 2 ¥ - BMOKER BEN fH®R -
WA BERE AT MR
o) FEERTARHTZEAT
I TR | R (A) 21H04523 | BERIEMERIC X 2 BRI AR O | /N R | [ENZIFSERA%ETE | 383,700 115,110
HUERREI1E T & HUERAE i~ DB D NEEERAHR A
fi# B
RIE TH | ERLLFERZEIE | 20KK0082 | BilkEREMEM A IS O HRES, - 26 | /NE S | ESCRFSEREgEE | 425,958| 127,788
e (EFRSL RN R AHTIC & D oy fERE Bk S - &= PR G
geaift (B)) AT OE T HFSERT
R TE | B (O) 20K04134 | ZBILlL B2 Ve BAO HHCRHE | 358 FHEC | RIEf RS 5,773 1,732
g o MU U8 D 5
B 2 A4K:
3) ZDHONFREEZAKR
OERE
25|  @B4 HREL HREE ZHE V| o | mzems | ant | mon | wReT | W %
B HITE | : AR CHRRE N3 7Ic k50 | k&t~ v - B3R | AR4E
B | gme | g LI SR [Poaamgidit o S e | | ss00000 | 733300 | sso0000 | | R
. I, § . .| ARSI R
ZES FLINNE S N AR CHRRENcaT7ic ko0 | k&t~ y v - SR | AF4LE
Bl pexn |we | O F | oo D=7 vy | B 0 0 O|4mien |onzon | 20223112
2022/9/30
sy A AT e g X I ) : TFFE I RAE
o | RS TRERE o e WEFEBR B O BB A & e | ENLEFTEBR TR SERZ0GE | AR
B ey VB A | oo setsigic BT 5 FE iepr et | 0 0 Olomin |3paa |22
A AT B N EST
BaER e |y o CNFE T TAT v a @B LTPCM | 55 T ok BFBE | ARnaE
Bl x| EBE R o e T sy | 0 0 Olamin | 3A31m
~
BaER DE e e e | SOARE TR OHIERRIEAOBE | ZIRAT ARV ARBE | AFI4E
| ?ri;;% A SR | B O 5 L T S BN 450,000 50,000 | 450,000 | oA | Tas g
(&) ELRE
Yo " VI FOEESEHR R T A Y | AR (E . ; ol SRS
mok | EESTRETE | gt ot | BT R - R | REEATIE | R 0 0 o PRaE | BRI 20
# PRI AT b A/ 2025/3/31
HHERS)
Q=itEx
X5 | #R4 L e E el s a5 & : B4
e REL HREE FitE B41 RH0EE | EERE A&t WAL | AR T EAREIE 5 &
R34FHE —[EHIZ AR (741 25 PUIN X .| BRI R
oo | EEE | A B | o FEEED DRI B RO HY ;{i%%";f B4 | 1,900,000 0 | 1,900,000 f;f? f;gﬁ 2022331 o
TS5 5 A oL oD HESHLGE 25 Bh) TITRIRS 2023/3/31
Q=FAMR
25| #@RE | BwREs FrER e T | o | mmens | as | wwe |weT W
TR AT &
e il . e e | 202103312
B ﬁfi;ﬁf_ﬁ B A | ER—Y v 7 a7 BT 5 ﬁjﬁ§§f4*:/ 2,054,000 | 474,000 | 2,054,000 jﬁﬂ* ;;fg‘l‘: 2022/03/31
- S S eV I-N
BEREEE Y Y
HEE 2 7RG = | VT T =R REG DR RIR O | ESFIER TR AR BR3E | B4 PE—
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R EA (BEZe—F4 ) FEKEROF ¥ — b
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21/ K'Y beonodontld o 7' THE~=EH £ THFAL
HMTHALINATWD, 2/ Ry MEIEME#EE Lo L
NACOHEP S HEHRLTEY, BRTIEHEED DT
5. 2/ Ny NEL, THEEORIE L U TR
Sh, a2/ Ry RSB OREE - IBENOHABHRE TH Y,
WFIEOW & WO §ia3d 5 (Forty, 2014). L 7L Nature
T DO Murdock, et al, 2013) 234 TicE#Hi I
TWTC, FERBZVWETHD., 2/ K MNEEI, Rk
HiEMICIERBIc=F A a A R, NBICEFELD Y,
FNEHERT D T2 A MR OB MBI O £ 45
il L V3 E 72V, fluoraptite (FAp) Tholc (ZFIEH,
2010). =/ N> MIFFREYLIE T, SN IRALALRE
holtbd b LTI TWS (Venkatesh e al,
2014). 2/ Y MEIIHOZF A Rz F ANVE
RFDOMOEMRFEY OEFEZEES T, HEARETH
D HEERT NS A MNESIIRRICET D 732 A4 MiEdh
(FAp) L&Y, REEEH 7 /3% A Mk (carbonate
apatite; CHA, biological apatite) T& ¥, Na, Mg, Cl7z
EOWEBETROEAEREICEDNHDZEPHHAL TEL
(Mishima e al 2018). L AL, % DJEE AR O 2/ 72 7
Frid7e S Cnien., 2/ R REEEOEERT NF A K
Fhlh & RIREY O 7 785 A it & OBHEME 2 BREHT 5
Zlizk by, EERTSY A NERO X VBB T —
EELNE ZEVRIFREINS (ZEIEH, 2018). ABF
ETIX= N Meatmor Sotl, =URT ST
vy O, VY UIVAFHOE D DV EE R AR
Halbh, SoieAx 372 EofEdgaomn FEa) &
DB L, RFEAEFTRFT L TV D (ZF51E, 2011;
2012;2013;2014;2016;2018;2019;2020, Mishima et a/, 2011;
2013;2017;2018;2019;2020;2021) , ABFZE 1T =2 / KV M avE
SRR EEN D ITEEDOENIC X B AERIEN, A4
B, BEERREEFMEL T, HeRRE RO
RAMVEL OB HIEM 2R T 5 LT, 2E LI FRAE
WMEBONDPEBERT S EEBIT, ARG OB
G D VI AEY O REOHEICH T2 L2 HB
15,

(FIA - AREERS - BONT=HER]

By — P —F < U ptEEE TR W T, CHADPOS @
E— 7 T4 40T W (Penel er al, 2005).
vi:960 cm™, v2:430 cm ;450 cm™, v3:1035;1048; 1073 cm™,
v:587 cm ;604 cm ' CTd B, FApTIL964-967 cm™ (v)) T
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PO/ D E—7 BRH SN, FOERICL D E—7 7 ANl
Iy, EENEH I 3/ R MER R Eusthenopteron
DWOINETF A a A FOFEREITBEML —F—F~ o5
He T ECXARIE T ED BFAp TH o 7z, VL IVEL LI
AR X D EALOFHEEY O OKMIZCHATSH - 72
(Kakei et al, 2016 ; Mishima et al, 2017). CHAlZ> /L
NACLABRICH L T E B LT, RT3 Z A Mbdhi
SEM-EDSZT, X#REHTESEM L — —F < 40t
BICLVFApTH D Z E BRI NIz, RIRT /3 A b
FEMHFAp & ARSEYICHAILRE mEEMIGERIL TR Y, XK
IRTNE A NERBER - BB A V77 v MRITIEAK
DB ORGSR EVE O HeBse R B L L THEAT
o ZeBmEhiz, (Z8IEh, 2014;20152016;2017;
2018).

Eusthenopteron DALA TIEE T O FED 6, EHE, Ik
BILEDE, BFHE, =T AnA RZRS SN, ERS
EOTF A v A RIZFFApTH Y, ZDO TEOSZFE B
FRIZXCHA T & o 7. Eusthenopteron (38 OREAERL D = A
NVE, =FAvnA FOERZHES LT, SHICHEHE
ZRESEFHFEROERZHRS LTOERERIERATH D
(Mishima ef al, 2017;2021, =% 75>, 2018;2019;2020).
S ICHAEDOH ORI OCHATIL, RIKDFApL Y £ < D
COs & L Tz (Mishima et al, 2018). Lk T /%
A MERIEIBY A TIRBEHR 7 3% A MMEdECHA (type
B CO:Ap) TH 2 T & HMEFRTE 7z Mishima ef al, 2018).
HARCAOREEI VD A& S UfEST LT & 72 (Mishima
et al, 2019).

o/ N MEAEOMBEE T, NEITEESRIE, b
DVTHE 2R OEESZFE ThoTe. MO F A m
A NIAEOHEORE ICRHEICFET LD THY,
WEERERD D, 2/ N M E T EFEEO DEN O &3
BETHDHEOMIZYTHDLEER L. &blca/ KV
N B DS IR AN A IRAV AR 2 R £ & DR (Venkatesh
et al, 2014) =X T5LDTHS. L1 L, Duncan et
al, (2013) 13 TIHRNWL T D RMPRH Y, SH%EEL,
WEMFRSRE THD I EEBRLTHERZ,

&SR & OLFHRAT, WO A Y NERY =5
SMELIE L PFEEL 2V & O BRI Tod o 7223,
HAEROET T UV RELA SO A AR Busthenopteron VA
TI TICHEMEDJFIENTELE L TW 2 (ZE1ED, 2018;2019;
2020;2021). & A > NEOEFIEFAROMIAICH Y, S
SICTHFE ORIFILE AT R 4L & Tl B ATREME S T
X7z,
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AW OREIE, BAEB R O KUY 2 ) T H
A LTRE L2236, KL EN 72 & OBl 7 — »
RAMRCHEMSE THE TEZ2HEL R L EDbETER R
EDHOLND I LITH D, £z, 20144FE11H25H I 4
L7cA ke vR Y Ak & [RIFFICHE L 72 kLR (BRER
H :20144E11H26H) IZoWTHOF—Z b Mz 5. Ak
7 VAR ) R KIT—EOE Y A 7 Witk nT, K
KIEBANERIC2 D L BRSNS KETH Y, @i
IR K DBICBII S D, 20144E K LR OME T — &
LW JGRIE P EA TSRO TH D LAEL, WAFE
ORI KD 2 b R ) R [ah 9 mFE To
TSR DRI IR I OV T H IR 2D T <.

BIERE CRERE CE DMRUFE L LT, F =2 ) —IREN
BRI TEL TS Z R T 65, Fiz, kah»
O O FERE % B U CREMESEY) DR 15 A XICBHE 35 T
H5 O BRI EL P FERTE 5,

AHFGEIX, WEKGEER & BRI O 2L DB RN 2 L
FTZEICXY, EANERLTDRIIEERZ DO OH
Te AR INE R T E D FREME RO, £z, BT
REREHT, 226 X0 Bl ToBHR (B 210,
HAMCRIT 2 HERAE) BFARETH DL L 2 EEHT
ZEBTENE, K VNAMEOEWTHITFEDOfENL 3]
T2,

S TE - KRR BARTIERT R Bk B AR T A
KL v 2 — (BBARFIE )

(FIR - AREEAR - ToNT=HR]

Temporal change in the magnetic behavior of magnetic
minerals in volcanic ash samples obtained from ash erup-
tions of Aso Nakadake from 2019 to 2020 was investiga-
ted. Titanomagnetite and magnetite are the dominant mag-
netic minerals in the samples, with titanomagnetite being
particularly dominant. From the rock magnetic measure-
ments, parameters such as coercivity (Hc), saturation rema-
nent magnetization (Mrs), saturation magnetization (Ms),
and titanium content estimated from Curie temperature
were extracted and checked for temporal change. The
magnetic behavior of the magnetic minerals was con-
firmed by a trend of increasing values of Hc and Mrs/Ms
at several time periods. Samples with higher values of Hc
and Mrs/Ms included titanomagnetite with lower Curie
temperatures (higher titanium content). The increases in Hc
and Mrs/Ms suggest that the number of single domain
particles has increased, and that the magnetic minerals have
become finer in size. Moreover, the increase in titanium
content is considered to indicate a higher crystallization
temperature. The timing of these magnetic property chan-
ges was almost synchronized with the observation of the
volcanic glow phenomenon. These results suggest that
property changes in magnetic minerals reflect the mag-

matic conditions inside the crater.

WIKEHINEERFA - XAFRRARRRES 64
KCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for

Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021

DES Projects

Kochi University



BIRES  20A016, 20B014

MEFEL HEBHBEHBZHBOEAMLIT7TZAV-HRHEHRHDLGOSIZESDEH

K4 - prig ()

W7 EH 2021/12/1-8, 2022/1/11-14
KRS EEERE B B (MEKE)

(AREH - BRI DHER]

HEREEET i O KU (MPTHI) OSUEZEEIC O
TiE, BEa T 72 8 OWER D RELED A =X A
LE b THMADPRA L fESNATNS, L, [EE
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R HERR ) > & MPT H] D SRS B 2 3 IS 0 AT 3 5 1f
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HEOIEMEARFIITE LV, —J7, FlKkEeZ O ET
OIAEUEE ORI - MBS0 725080 51X, BIAHT
Ed 5 Lidna, BEOMBIKKEE ZE LTS ET
O HERFLEHTIETIIE D 2 LA TE RV OE
BT — BB DEINTED,

F ZCARMIE T, WO Y 2—< v A7 ¥ A,
VoY x BBk, r—=75 =i, BLXOhyT
SOKIATIR A & R IR S VI - VB ECHERE YRR D 4T -
fRNTICHE D &, WEMOKIRD%IR - Bl 21857 5.
&<z, JAMEE K (Circumpolar Deep Water : CDW) @
WAL, KKRBIBDOZ A I TIZONWTHEETHZ LT,
B ROKIRRR A T = X N OMEIAICER Y #Te, DX D
12, FEROKRARIICISIT DKRREE ) B —1le o7z
WEEB AT 5 2 LI, BoKRZBNITFZE D220 0
LR D AIREMED D B .

(FIA - AREERS - BONT=HE]

55 SOU LARR | R HB I % 46 1 O | Ee )Ry 52
WCEoT, HEHOY 2—<u Tt TR, U a4k
VAR XL OERRESR, =7 r—, BX
O b T oKD B S Wi HE - s e e
IZDOWT,CT A F % 8 X UOMSCL % 7z JEREE 5T,
a7 OFEEE, BHEH, BIO—mEEHz o> TiX
XRF2 7 AF% ¥ F—2HWic izl 2 FEi L iz, £z,
U —% v 7R EHCOWTIE, BAEERRE L T, @59

BN T T Y v T R T T,

Y a— N TV AITB W TR S iz IR HERE Y
IZOWTIE, < DaTIiZBWT ALV EEZ & ek
MoV N, 7 GG L ISR, £ LT
NAF <y NADBHEDBBO b, Zo—EDE
FZACITHEREBOK R DOBIBICHE > Ty a—~ Nt T ¥
AHBIRASIKIRIE 2> KRR, % L TOKKRP OB E e
B~ BBENE L2 e 2R LTS EEZ LN
5.

FUE R DB S B HER Y I B\ Tl
Va—v uNFT VR LRRRIOKIES L R E A58 A
F<y h~OBREPHERSAIZLOD, T3 FiEiE
DFEEE L e 2 TIET—HOKKBR TR S Nic a7 2R E
BOLNRPoT, L, EFEOBHELITY 2 —< v
NFT VA L RBRICOKIRIEREE D> b e i~ D BREL L
WXHE L TWD EB 26D, Fiz, FFICORD HH)
LEMENTZa 7o TIE, BEICHEKOFE A7 <
ZT TR R X OUKII DK ERIE K OJEBR & fedk L T b
AIREMEASRIR S U7z,

=, VaYFRNVAER, r—7Frr—, BX
O b T s BERI S NI EHERE R T DWW T,
L DaT TRIEICEATIVEA VERDY, TOHE
Fli2iZLELIEFey P2 b—v gl iE 2L 2
IRVREHEREM SR b, E ik AL T E ot
B~ BT DL 0BT, ZhboEmaeEkic
OWTL B E TR T T4 v 754 U BHIKT
L THKig~OHEREREE OB b Z L TW5B & & 2
T3,

Pl EoJEmiER X OVEEREB R 2RI, S%RHEEY
DEMRNE, BRSO T 2 E 32 Z
LT, MUK O%IE - B & AmEEAKRA, B
FOKEBIBERDOIER EEED THLTFETH 5.
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BIRES  20A050, 20B045

MEEELE TREROEBEREET  AF4 - JUv7aVvERUIT—TRAI R

K4 - B ()
e
e [FIBFSE 73 AR

2021/2/16-26, 7/26-8/6

(AREE - BM)

WIRAR 25-16(5 40 ITHEREREE N E <Lz
RRTHD. Bz, KRBEREOR LAY A RE
BEOWMNZ R T KEEELE 23-22FF) Cun~v b
T4 ARy b (22220BFA1) X <A B TWS (Lyons
et al, 2014, Nature). ZiLH DA N kD3 & ol JFAE
RAETHT (25-20f54E/T) 122\ T, HRIRTZE 253 A T
B BEEOHBREREEDSH ST 0 D05 D H, 20(8E
HICLFE DHERBRBZIZ DWW TIE S £ 0 BFZEDE A TR,
Z TR TIE, n~H T 1A Xy MEOMERERE
BAIZOWTHFTT 272, BEESE P OFEKFEFRL
RO E SRR, MEITCRIBESIT 21T .

[(CHETORR - BFINBIHRE]

HEEHE O ZNE TOWHFETIE, FIMEERTOHREY %
BETEHFE =T AIRAERT v I =F 2 7 @R
X Y HEE S vz a 7R (4G8069, 718.3333) IZDOWTH
BeRR - BRI, B - METCR I ZIToTE
fo. BAED SRR X0 2 B o f i R E RN A R
% (Negative carbon excursions: CIEs) 234554172, CIEs
33 %o DEBEETH Y, (1) KILIEEC 2) BEEE
DEALRAZ D DJRIKTH 5 FIREME R .

SO TIIZNE TOMEICNZ, ZREFRMED
D EATO . BREMMKEIE, MEEEREORBETIRE
DOECERFT 272D DOEL L THWL D, iER
JBICHERPEE ICHDGE, MENEI DI IR VI
FE P IR S D BHRFENRITH0 % 2B X D IFEE
<72d. —lHTHHERBIERIHNTHDIGE, EREE
DIELHR L +1 %o BE DK WRIN R &2 & 5. LTcdioTZ
NETITo CEXenfricmz, ERFEMELZSH 5
LT, CIEsORRE TRET DI LMRTE DT Ll
CEY U

(FIF - AREHEAR - BOhTEE]

SEREY, FICERRMEL DI 21To 72, RkEHIE
TEROAHESATH L. HERERNMELE T 51>
T, WMRZFIZ TONIERE & VT2 KBS 21T - 72, Bk
B ClXEAEAEB R 260 COEEICT2FHLL FZ L, 8
Wi ZFHWTSEILLETTWE., 2o, U M~ 282
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TR BN - JUNKFRERE BT MR ER A HR (B34

B E— UK, Ml £ GEE=a7)

WT EBADBHRMIC2D Z L Z2fEHELTND,

DHTITHRELAEDHIIOL &, A LEERERE
DR T4 VEESNFHEZHERAL TT o7z, 1
HEFUBE & L TL-Alanine (B ti@patkatt 7 0F5E0T)
& Sulfanileamide & AV, 342 0 Z &2 1@ 4 OH1E L
oo Eio. BUEHEAIIISS D v TR AW,

[Cape Smith & A #T#ER © KEEZDHEY]

Cape Smith# 5k D AT OV T, =T < £0.8 %o
Thot (lo).

J& i B A B A O R RINLAR F1E42.3 %2> H+6.4 %o
DIETE &>, EHEEH £130.037%72> 50.070% D E TZ
B L7z, EHRFENAL EEFEOMEITA LA,

[Flin Flon' & 7475 R © iSHEY)

Flin Flon# B DS HTI2 oW T, 383 13< 104 % T
HoTz (lo).

R BAEEDOERFNARLIZ-1.4 %75 H+1.9 %o
DIEIE Z2E>. #HFEHE10.028% 5 50.11% DT
EEIL T2, BREMKEL EEFEIFEOHEZRT.

R T DAL Cape Smith#f 1 B A4 E 5 D ZE R AL
REEFEDEE LS. 20X 5 REOCEZRFRMARIZE
ICEFEE — b —HEIC X » THE SN D IR ER
RERIC K-> THIATE 5. —RICHERB P OmMEEA 4
XN E BT =T A F v OB LI K- THHS
Sh, Bz LommETIckoThbs, £z, it
TICX VIEERBWRRA 4 O—EBRRETSNTZBE,
WERBME A 4 TIEORMEL ZRT. Zhb Ofl
A v EYBETRILT 27291, WIERE O
A F v OEFRFINBITHRY P ICRFES D, Licho
T, AHFZETH SV IEDERFNARE IIEEE A 4 > 7
EMC L > THHISN T\ Z & Z2mRT,

—J5 CFlin Flon#f " B B O R R L ITAILO
%o DEZERLTRY, 7r—T A I RO X S A%
FERE TR LRV, 20X 9T — X ITHEERE O
WA U IR o e Z L R d. 20X o E
VNI IBERG 720 TR OREfE A 4 L P R—%2 K 2
LRt TH-TZ L ERLTND.



BIRES  20A053, 20B048

MEREL FBERUBAATIFERBELRICET 2 NRMEKBEROLES T

K4 - g ()
W
F[FIBFSE 73 R AR

2021/1/29

(HREMW - BFEhDEIER]

WEEIC 31T 2 $n DR EFAAEHE C“Pb "Pbib7s &)
X, WEMREEREO ML —Y—L LT, ABEFRWEICLD
HHFRREEHOBMRO IO DOHEHET —2 L L TEETH
D, Zr—rWHEICRT 2 EICE - FIAARICET 5
ERSILFEIISE 7 n Y = 7 s GEOTRACESEHHEIZR T, key
parameter|ZHEE AL TW 5D, HEEEEIL, AR L—T
ORFL LT, HHRKEICRIT 2 PORINARFH L D 5346 &
RO 2z HAY & U TSR 2 T & 72, H274F, 28
fEJ K UN304F 2 o 5 P Ak [FIA1 FH O BRAR % 52 1 RAEAAHE AL
DML LN L, BRI AP I 38 1T D Ph[EIfL
KRR DR TE 0 AT 2 B L 7z (FR)Il, 2017 ; Norisuye ef
al, 2017). AR OFBUES T T o 7 O BT 72
ERE R R 21T, T2 OF — 2 13 THRE R
<EEEOEWLOTHD Z & 2R L. Fx OMH
FATE L T & e BT iR mAKED S D TH 5. HIEH;
PO - BGAE RS O REL O AT b e S, [FAL
R DB M OZACICHE TEREBH Y, $iE T HM
ORNE I DEFEE TN TEWZ L2 /ML
Tz, BRI FREPbRIGLAHERR D3 ATEE S BHLICBATE L, K
BT~ D1 & BAtG L 72, BT HEPbRIALAHEL AR & VA
FEHEPO[FINLARAL AR D B A T — & A B DEDH T L T,
VRAFHE — L1 HB D R TA ST DU Tl L A 158 72 (Ocean
Sciences Meeting 202012 TAsanuma et al, 2020& L T3
RKFEH) . AHFETIE, MR KIS T 55
KB D 3 AT 2t D, BRI 7 2 — ORI
([ZBI1T B PRI LD A DL BT 5 Z L
ZHBIE U, fEx ORI E & oxGBfR, m
BRA~DOPbD N HHEIFICET 28R 2565 L8R T
5.

(FIA - AREERE - BONT=HE]

WFSE 7 — T OREE ()1, 2017) 12 XY A FPb
FINEAREE DT EEDS BT &4, HJ1 (2017) 8 K UMK
(2019) Iz X v BEFE AL AR IS I8 1T 2 SRTE 25 A 3H B
& Niz. —J7, BARMEICBITAPbEINAKEE DT —# 1%
JEFIZZ LW (FBA, 2019). PoAMEIESE Th DiEEK %
ST BTG OIIE (77 v 7o) BREBIT
BEEHE L 2250, BARMEOEEK TIPSR TIRYE
IZBRE SRR, —Et L IRTFREIREEDME .

= Z TR KBV T 2D DR, W5 EAORE

AR FnZz - FRRS B (MEEER)

NMIETE, A BB CGRER), a1 W& GEFETTER JE )
R BE (SaKs), fi A4

FEORRXERIET 7 v 7 EOFMGEO REL 217 -
e, B, REHMREEICHWAPFANA TV OWET ik
BHELIZ, #ROPEHRT v TLSMTKIRME K BHE & 8
ONWBERGEAERYEB X OV ) hOBEY %532 B
T, ZRENREE — R — R ORBER L U7 vk
KFRRIC X DMEBBEEAT v TH2BIMLT. ZOHEE,
NATNVEFHEFAAL T RN T 7 7 EXHBLZ &
DAREL e oTe. FTz, REMAIBIEORESHW LR
D DVEYe 2 Ff 5 72012 2k Tk 23k &
LTHEET 5 v 7 BB AT > TWEH, KEEITIPbEE
ANCBRE LIk 250k L L TIT 9 2 & 2Rl AT,
R KIC LD 77 v 7 RROMBE, Pb7 7 v 7L+
SEL, FRESOEL/NEL R, Tk BAYE
HEKDBIICETTESL LI 1Lk,

HEAKFE D DHTICET L, 20194E B 1B L 72 B A
KAnEs: EIE R OFREL AT & R LI 2T o 72, &
7o, 2017T4EFEICE 2 DML 72 B ASHE B AR HEAL AL s 5
DB OREOT —4 L bITo/z. UTD X5 7%
BRIV R3S S A7z, 1) BARHEICIS T 5 PolRIfLAKE
FRAXTEBIL KL D Z I &I BT A > Tz, 2)
FIRZAAR L OE L R E sk o N B RIERT 7 v Vo 8%
ZT TR ZEOREITIRTELE AR TR Z LN
FRENE. 3) BAEOH TH BAMER & KFiER Tk
LB OPOFEINARIE K E <E2->TERY, EETIEAWN
IGEVWMEZRL TWDS Z &, £ BAREEA KE DL
7RIS TR I U T2 8RB A o 3 2 & D3 o Tz,
3) 23 B IIPORINLAR FE DS A D K 5 e dNEEIR o 272 &5 5
HAYMED X5 2B THKRED N L—H—& L THEED T
BFRATOLZ D -oTe. 1) 2) ORARMEICEITS
PoRIfifR D = — 7 IR ICHOWTIERMHTH Y, &
B OWTEICET D EEI DR T MBS L &
EZTND,

Filam ;oA NVAOERILRICEY, HEL /N <
L CHFE 2 i X5 25720 > 7o, AFZE T AT
¥ - ORI ARG L T2 TIE R, av
WTHLERAFMELEEDND T —<ICETL, AARE TR
DRI 7 DU O BTSSR 2 T o7, K
R REEIT BRI, B o —oFEFRIHOK
BOT, i - FATEOPOENARIEA O fFIAICE Y
FLARToNEEZ TN D,
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BIRES  20A059, 20B054

MEREL BELKKOXFERBOMICEITHHREFEROEETRE

K4 - g ()
WS
e [FIBFSE 73 R AR

2021/11/28-12/10, 12/1-3

(AREH - BRI DHER]

29 & AR OACHTR O T IR 5 EAKI180 km
DF 7 al—7T « 7 L—HF—%, K66 Ma® [ Hifc £ H
DREEZRIC K > TR SNz, FFlce—2 ) v 7 LI
TN D EREZE Y L— & —HEE OREIEIHW 2 E ®, 2016
FFRIZIODP Exp.364 “Chicxulub Impact Crater” (MSP)
DAFEfE STz,

HFHI500 m2> BKI1,300 mDTEEE A S [EIY & 717247800
mD a7, 618 mfFiEh HEEEIROHEFEY A3, 748 m
I O3 ERS (GERE) PR SN, AR L
EFEEZRAGDETCE—2 ) v I ORMEBREER L,
Science FEICHF L7= (Morgan et al, 2016). KAKEZE
% OARER OB IIBER I O 9 iz I iz & v 9%
R.% Nature 35 (Lowery et al, 2018) 1%KL, 7 L —4 —
TR D s OB L & B ICBE 92 % 7% Nature &
(Riller et al, 2018) IZHE L, HIAENROKRIDOIA L)
ZIVE TICAR W L T TT L 7o BRBE A8 % PNAS 7 (Gu-
lick ef al, 2019) 1Z3EL 7=,

LA L7 s, RIREZES OBRLHATE TOWEEOL
SRR OETRIRRR, TR <IFBRESERR ORIEEE,
BIRE L CHOEETH S,

AHZFETIE, 2 hvwrF 7 A (Sr) RALRE ORIE %
LT 2R E T 5. #kHE, LFE=a 7 01500 m~
618 m®Dpost-impacttz 7 > 2 > L #)748 m~DEM At o
VavERG LTS, RIEOMERE X OE 2% (PETM
LORBL A ET) OSHER OETTBEE 2 I3 2 F %,
WEROHEKET D,

HEEF OSridKERYE & EIEREVKD2ODEJERS Y,
IRV E ORI IC S 2BV H D, 7 L—F —
TR D Az s OFE B 72 K2R CREICTEHR DI S
1T “toxic ocean” & 72 o e HHAE DIEIEIEFE %, SrfRINLIA
R DERD 2 L B DR TH D, 20198 1E, T
LHNTHI20586E OWIE 21T > 72, 20204FEF (38 X 102021
R GBRD) 1, SO RO, (B
HDOSrAELZTIMS THMT L, Hilcpm A x5 5. THiE
\ZH T2 D WA R RERR IO B %2 L DD, Exp. 36430k D4
i 7 — Z T EE DWW THIERL A IG BR D1ETE D 7 » W 2iFA
SNDZ P INDMETH D, RHFEIE & ET
THERIIFRWVWEEZ 5.

(FIA - AREEAR - ToNT=HER]
HERRO/PNEEFEFRICIYVERER L—F— (F
Jvan—7 - 7 L—F—) BEKENIc. KERRD
EEEFkmiZDle > TR RO 0, SBEITES BRI
SHIAE D SRIRDZERR 20 5 X 512, A DE AN
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e Bk - JORRS: B ()

MR = GEE=7), Gl WS (BEOER IS, M 414

Bk L CithiA A, BRI EZE 8 +Hkmic £ TREL 2
(Collins et al, 2021, Riller et al, 2019). 7 L —# —
FiTiFEA 2T TR JAEOWAKbIRAL, HEmE - &
EIET CORMAEOM L WEKEBER R E, KEDOTT
HREDL S A, WE~E R S Ave (Kring er al, 2020) .
ZFL T, ZZRENDIOWICE T LA L BB MSHE
(Christesoon et al, 2017) 37 L — & —DKEk45 ZH D
Tz.

D XD R RIS L WEUK SRR E T,
WEHEDA R v F U MEEIKRE B L ETREMAE
VN, KB & A D BUR I RbMEZE L TA L 5 YSr
DREICHKTICHRE SN0 ThIUE, #KHoOSHE
EXEoRELFL, CoREOHMT, LoRERD
LTWoTledh? ZHICHES FMAEEBOREL? Z
O DERNTE 2 5 <, AL TIE, IODP Exp. 364 T
RARTEZE DR D TR AL S 7 B HIRVE 2 VW C, K/Pg
BROE LD AL REEHEE NI E £ 5 SIORE
& FINARHLER D 3 HT 24T - 72, StdHEAK T O R k]
(FIS1054F) VLR BRI B3 D R (B TIX2+
) IR THD TRWO T, MEEFEDICREIND
B L WSt AR I I R E S 2 RS, Lae
U723 n, HEREY)H O Stid—Meric iX 3 KR b IR
OB MR & WEAUREEERL D2 MEE R TH 5.
AWFETIE, FIB0FEIL Y, WAL 2 K35 REETE
B D B 10%EEE & F W THI L, S0 BER o B
BIEDA F BRI I VSt BEEL, T EIT- .

T— B OERINOELD D, RIEMZEIT X 2 SrlRAE
foEHMMTOR EAPHOR o7, T, R
RE 221 X o TRE O KEEHZYE D WEETIC—BRD 9
HIZHHEENTZZ L AR L TW5, St /KRR R %
X5 TR I A 7 —/V T, SHFER O KRB 2 E
B2 BELHEIR IR IC K W WEL SN D RTICRIs S T
Wl 225, ABEFRTIE, SrRIMEED EFREIC
HEOWKFHEDLD, REEHRORICH D —EDSIEH
B & FNCRFLAL 2 FF DO RS 72 O i S Ve Srp &
T, Thhbb, BUKEE L% T KEEREE ORED R
b D B, BRERICA LS U 2SR A L,
10005 AEFE D> 1 CTHERSE S o 8 & ih i (McArthur ef al,
2001) ([ZITVMEIZER > TW o 7203, #I50 MalZ RE o K =
=7 BRI LT,

RARTE 4% DK O StIRNLARHE Bl D 2578 K 20788 = R P
BT BT U IARIFZENY, SR BRI X B3 ELIC
XD UHEDOSHERR DIEIEERICE L T, KEREZR LR
DEEZD.
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K4 - BB ()
W

e [FIBFSE 73 8 AR

20A060, 20B055

2022/1/4-6

NRBIZETHEBERTINVBEEOERALZTOEERERRAIS VI ANDEE
Jers AR - BEIREBRFRFRE HITENER B (8%

s I (BBIRE RS, #ME Y (HEHETIERFmE)

WE RS CRECRY), il 424

(AREH - BRI DHER]

20164F4 BT84 L T TERR284AFREAMIE | T, HIE
FEAER TR T OB 1T T <fTbihz. L
LRI R IT 2RE L H £ VT Tniawn, JURIEIC
BWTH, MHEJ - BRAWES TRETIHEL N
=t LiiER T ORAET+HITEZLNDE N
B# g2 5— 2 133 5 Tuhan,

JRIETIE, BRSO KREBE TR W T AL 2PEHIZ X
DEKEIBEYEPHOENT WS, K2 GOIEEY OB
i, HEREEEWIRICKTEL T &b, WK
HF 0 b EEBREE 2 BRI 2L S W 5 TRl A i o B
RO—2L L THEHETHD.

NGO L E2BE X, HBEJKH-18-3/H Tld/ R
HIZBWTER a7 7 —RBIO=LF T LayT—
WL BBRIRBEIT- T2,

ARWFFEVE, TR T D HEH T~V OEEZI S
2L, AAE - B RAWRER OIEENC X 5 i EEELS
T O B EORREMEIC OWTREA L, MEEHTY o
KEREFHFEY OB E) - T~ DT HDOREEIZDONT,
HERN e T — & ORI EITV, MBEBRE O & Hidis
FO R OV T R AR+ 5.

(FIA - AEEERE - Toh=mHE]

JARHED F K LA DK R B BRI DWW T,
FiE (2020MS), T (2021MS) SHITAFLHEIE ZHW
TIMRIBREEOHEEBRIE 2 E L T 5., ik (2020MS)
%, KH-183UMIE TR E Nz A kv a 7B PCl~
PCHUDOFHINAD 2T IL, RKENPHE X Z50 cmDHE
TDIOOI~DII10DEFF 110508 25 H L 7. AWF9E Tk
DI075~DI0SOD 67k & i F L 72, 457k 2 BH 0863 um
Ofii_ ETKIEN L TR D ZFRE LR S i, @RS
Hie KRB 2 0B, 2FIL 2aE 2B 02125 um O Fi
T CRIF DR ERIZD. ZDH%, 12035200
TEURLL EDIRAB L kA 28I L 2. BEICEL 2
BAFETOEERERWHE L., 792 VERBE: % FIH
L TR E COREZITVMEEERNP5% ZH2 25 b0 E
TORIEZIT- T,

DI075 TlX Ammonia beccari, Discorbinella sp, Bolivina
spp. Hoeglundina spp. 7% £ > HRERL S 105 FLEHFEEN
b BTz, DI076, DI0O79, DI078, DIOSOTixA LD
EUREHSRECEY T, Ammonia beccari, Bolivina spp
ZEICENZNAOEMG, 258K, 3MEER, SEEROF A SR
PERILTE 72, DIO77 TIXAFLRPBRIN S o T

DI077~DI1080IEsoupy coreT& % 7z ¥HDI075, DI076D
HEREERBE 2 HEE L /2. DIO7S TIXHED S URHEDEREE T
HYDIOT6 TITHRERKITEL TWinb oo, KX7E
HEOEI R BEOEIITA O, F - FHE

(2020MS) <°FizE (2021MS) TR S5 TV 2RI K
DEKIEOFIELFERTE R o7z, 5, PCOSOL[FE]
CHEF AR DPCO9, PCOIOD = 7 A6 b A FLH 28l L
LV RBHIBRHEEPLETH L.

JRUEF S OHEREY XKUY T AREEICEENT
BY, ZORBITELD LICEROAMREZINTE .
AWFFETIE, EBAKH-18-3RIFFEMiE CRIRE - v
Z b a7k (PCO5, PCOS) IZ&END KUK T AD
IR ES LICREL, EFAMISH 275 7 244
+ 5. AHFZE TIZPCO5 (DI044~DI054) & PCO8 (DIO75~
DI080) D173k 2 L 7z, 2Bk & /K BE, Bk, EIL,
18 BV 3T 2830 2L RIMS2000 2 5 L T 1 23
BED> 530D KL T T A DR Z2IE L7z, PCOSIZE
Wi, SAAEDH T2 v TR Y 2R O JE TR
HHlEL 2.

PC05 (D1044~DI054) TIZ N7 AL GERRIR, YF2IR)
DKINT T Z20% < A bz, & TORBHTHE B Tn (AT)
DOJEPTEHE (1.498~1.501) & —K T 5 KIUHT T ARG
7. E T, 3 E AL DOFEHT, BifF4 (Aso-4) DJEHTER (1.506~
1.510) E72ZBAT HAY (K-Ah) (1.508~1.516) (ZFH
W5 0T 2R SN, BHEAORIRLEEL
ERER DAt L, 3L A D Aso-4DJEIFTER (1.699~
1.701) [Z—% L7z, E7-DI048 & DI050 T itAso-4D Rt
R 2AKGLHERETE., Ra7
OHRBERITK T ERLEEEZ DN TND 12D, ATE
Aso-4IFHHEFE S ZE 2 H D (Aso-413HI9 7 FFRITICHE H,
ATIZHI2 5 8 TAERTICE H) . K-AhITHE XY 4 2 #EA 12DI049
MO UR TR ENiZTTh 5.

PCO8 (DI075~DI080) TIZ/ N7 /LA GEHIR, YFIR)
SR (WEHER) D KIUT T 25, ATORFrR
E—E LTz, 77 FECsoupy coreDH > T H AT
I D Z Ll RSN, KoT, Znb okl
BT ATEEOELICHEL 2b R, ok, EEK
WERERBEZGNTEOEFEEFITRLZLDOTH S
AIREPE L &b, LIROERE)IRIE 5EITN TE TH
HWREL KR LD THLAREELEZLND.

S EOHFETITAT & Aso-4 & b b KILAT T ARE
WL < fERENTZ. LLIRE Q021%5H) THiZ
XN7ZPC02, PCO3 TR DOM - K-AhlTFER S N7e D>
7o, TRV, £ DAso-45 L EH T ANE L RS
Nz, 2 ¥K-AWD R S 7272 o T O DR RVEARH TH
5. SRIT—2HOEM, FHOYA oz 7EEHT
EENDKIUN T AREIORELIB 709 2 L DBE
Ehb.
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NIPS X2 IXTE# L K%L < GLRFBE/NKED
FoIN) E = HETHS. VE—hEV T
DVELNTEY) 2T 7 TREDOKE AR bvirb, U a
T 7Y ORBYEITINEWAK ZZ T RFBEa L RTA
FCMEEA IR % L G S 7 (Sugita er al 2019).
L7rL, 20204E12 5 ICHIBRICIRABE L 72V =7 77 o471
AEREHIC L 5T, Va2 7y oRAART FLiECla
VRIA MTIEWZ EBBHG L2572 (Yada er al
2021, Pilorget et al 2021). L7zd3> T, /KR =27 7
T DORRET v A BRET D IDITiE, B &R
L7ZCM/CIa > R A NORRET v A ZHA L1,
V2w 7B OB DT ORGSR & el 5 Z L NEE
ThHD.

F TR TIX, BVERERBR L LRFEECM 2
K< A b Tk 5Ibilet Winselwan[EA D H #FEHILF=HINF
G2 AT o 72, 201945 1%, Jbilet Winselwan[EA7 7> & F5HL
L = RAEMAEY (IOM) OCHNIGEMR X ORHER
PR ZBIE LTe (2 a3 07z 20204F E L FFIH % 5=
HETE o lelzd) . 20214EEE 1L, [FEE D B HEFNAR
HERET S, THUOOREERETHILITEY, Kk
FEHNREORBHEC OB ZIEITE D,

[(FIA - AREERNR - BENTZEER]

FFim] AFEE, NEEY 20 7y oEth e Zhic k)
TERE S B B Y Ok & B R 5 BRYT, BV &k
BT RFECM =Y KT A K Th 2Ibilet WinselwanfEA
T DOIOMD E R FIALAEFERL 2B B2z LT,

(FEBr] kL LT, Jbilet WinselwanjiZE a2 K74 b
FBa (CM2) ZRWiz, #[EAHR.> 5I0MZHCI/HF 3R
K OCSF/HFLERIC X 0 RSB L 72, IOM O 28 S [RIALARHE AL
BICHEDTA T A VEAESHTEH(DELTA plus Advantage,
Thermo Fisher Scientific, &AIKFWHED THREMIEE v
2—) BHWTHIL 7.

(fE 5 & #£%8] Ibilet Winselwan[E A 1OM 0 %2 # [RINLAR B
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S"NIF32.7 % TH o7z, ZDOfEIZICIZ RT A FTHD
Orgueil P <P TvunalB A7 (8"N=+307~+319 %o) (Alexander
et al. 2007) \ZIFIE—F L 7z AFEH 05, Jbilet Winselwan
FERIECIZ Y KT A MR RERAEER T n 2 ML
ToRJREME DS E VY, — 05 TH/CEE130.405, N/CEE1E0.0368,
IRFFMAR LS CIE-10.41 % T, Zh D OEIFIEFRY 72
CM= Y RTA FREVERLIZCVa Y RF 4 b LT ER
BH3, 400—500 ‘CTEIM B RL 2R L 7eCM = >
KZ Ak (Y-793321, WIS91600) D1 & {4 5.

S HICEM LIRS - 7~ oo b, Jbilet
Winselwan 8 47 1%, 10M D g Bk i 38 03 B9 iR 9~ 5 I3
(Yabuta er al. 2005), HEEROMAITEA TWRWEE
D HERIIFE D2 R R 7 v 2 ZHRBR L T2 Z & ASAHT
ZEM LR ENTZ., ETz, KBFZFEDIbilet Winselwanf&fA D
H/Cl, N/CHiZ, MurchisonfE47 %270—300 ‘C THEERAY
ICEARIMEL 723 @ (Oba and Naraoka, 2009) & JE I
FVMEZ R L2, & 512, MurrayfEF 2300 ‘CT6 H &
KINENA 2 &, BEIFIRIREDE L <D+ 5 2 L gt
INTEY (Yabuta er al 2007), Jbilet Winselwan[Ef7
DREMIRIRENZ LN T & BB CTHAT 2 Z &8
TX 5. Fujiya et al (2022) 1%, REGHEOMn-CrEHI
EN D, Jbilet WinselwanfB A 1EM O REBEEEA LD b F
SITKEERDPEEY, TOHBCANC L DEERK (>300
C) BTz EHEL T2,

PAEDD, ARIFFETIL, ERFEMEKLOBANG, Tbilet
WinselwanfEA #7300 ‘CTOKEE R 2R L 722 & &
RET D, INREY) 27 77 OFY) & Ibilet Winselwan
FBE OFHYIIICCla Y R T4 NORRIERYE 27 b,
Vo 7 OFBEYNE SITKBERICEI ViEL LD
D 73Ibilet WinselwanfEA DHEEMTH DL EEZHND,
Lth, RFFEOFER %, TS X209 DIH LM e
RHREREBEMNICERTAZICEY, NEEY 2T
70 DR HGRIE O EINCE 7R 2RI T2 2 & 23]
b,
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Hi91%, ICDP DSeiszlH (NEFMUEE) 2, BT
7V H (LLFET) O&FLLO FTRAEL ZMS.SHED
FEAGEPOIEIEN L 7z a 7 RB 20 L, HERE L
KEEH T EMBEOFMAEHELZETHD.

201412, KirROHEREERAS (Vp~6 km/s) ED, Hi
THIZ~T kmD BB EHIFH A E T HDMS.SOHEN, T 7
) 77Moab Khotsong&:fi11 D F THRAEL 2. ZOHBED K
A M REESORHEIL, LU T 2~3 km T~ v T E N TV
no iz,

2017~2018442, FhILDOHT2.9 kmi b, WIEEHKI1.6
kmDTA Y —F A2 « TAYEL R« T3 THEIDT
Divic, IEIBMS SORBEFRAERICEGE L 7250 (LLF
M5 ST ZCZERR) C, BE Lol EE A1 7 LIlE 7
Ly Fx AU VREIRES iz, #EElE = 7R, M
5.5MTE RO mE TTE D, LHHEIIM
55 EAREME TLTE b T2,

20194 FE I 1T D B m oy B e o TR A
VH—IZEA L T2, BREEER S 19A0323 L TOM9B029°T,
7L L GICSARITh Iz B IEREE ST (MSCL, X
CT) ZATV, FLNFRE DS T & 720> o T o kISR
EEHZEMTER., T, IRAKF—20, BELEER
| mfkE, ZOMIFRBHNREMEBEIC—D, lcmEICT ¢
27 YL, 2 ARXRD, XRFOH 72 £ 2L 7-.
PO T OVPHIED Tz,

20204FFEITIE X 0 B A BN AT L, MBS A 8 0
Jn R RE9 2 5 SCHIRSPICDP Operational Report 0 &R
Wh7R ERBIFES TV,

[(FIA - MEERAS - BENKER]

R2 (2020) FEE Iz a7z, 202048 H6 H I
BN AT 9 2 LM TERLSMNS, e TRE
get v & —IZFEh > THEWTWAICDP DSeisZHE O
Hla 7 oBMair a2 <iT5 2N TERholz. RE
F520A06633 I U20B058 #R3 (2021) 4EFE % TIERT 5
ZEDEFREIN, U —HMOBE 2o Tz,

X —FHIMNATE DREEEN B D L 202 14FFK I
WWEZITIZ, 1LATFTAO~Y Y Z A KD IRE B ETER]
eI (7HM) CRIBEREINSHT (BLF) ZFHEL 7.

DHTIE, MSSHUBOREFRAR 2R A ML CHEE
Fett ONNW-SSEZE[f] D lamprophyre # 1 7 8 LY, &E
DIFEAE L 720> o Te DSBIE/KAR 2 R ON-SAE [ O HNE 2 A
ITHD. TOBEKIRIET A U B DL BRI AY
2 OnstottZd% (2021410 19 #EK) LD F — a0
B LILOTHD, MAOBEBICHEELEL, Z0F
A 71 3O0nstott & A 7 LA4LMHITFT LN b D TH L.

BOEa T OmY A FORXTA X L Zub OIERES)
Hr (MSCLIZ X 2B - b « v <, XHRCT) 132019
FITIRIEK D> TW ez, 2021FEE R, FmEoa 7
DY A REHE mmOEETZ T A AL, RIEFITR20H
ZAED LRIFRC, MRTERH DA 7 A4 A 2257, A

TA AL, BB 7 v 7 ICEmAIcRbs X oLk,
XRF scan(TATSCANIC X % FETE3 ; 5 mm¥%| A ; BfE
VTHRIE X A EHIAR & AT B HEERIZ 72 - 72) : Lamprophyre &
A 7 BRI, OnstottZ A 7 BEMTH D Z &0

DY, HIE X2 mATHE O T ISR EAL A 2 A3
RoNDZ Enbrotz, ZubiE, 2019FEEICTo 72
MSCLRXHRCT A F ¥ V OFER & L <Gl Tz,

VpllE (V=v 7 a—U—DEZEF LR 27 ;
< VU= P N DEMI I ARG o T7) -
+ emAitg D 2 7 ¥ — ZEITHE ZFTV, 2019450 T
TEDOFER LFIAT, o, THhE LIEFICERAE
2175 Z LR TE, XRFRPMSCL, XHECT A ¥ ¥ > DOfE S
LELHBMLTWD Z LR TE T,

JGJJEFTIR @ 2H BRHIAEE TV 2V o3& T,
W1 EFTIRBE 24T Tz iZ iz,

F1EFHM (R3F11H24H ~R3F12H4H) © Eig%f7o
7o, T2, FARKHATHDI12H3HICEPMAZLTH Z &
MTEXLEHMEENRY, 45DEFITHOWT, £2cecmX
2cm (1024X1024)T, Mg, K, Cad~ v B 7 D—E %
1To7e. XVEEMZGR~y BV 73R OBICITS Z &I
L.

#F2[EE5R (R3FE12A9H ~R34E12 10 H) : EPMAICZE
TR H D2 BEAEOHNATH T EMTEDRKBDO~
VY IR TELLOCEEL. 420024587 (1
mmX 1 mm) %512X5120 53 f#EE T, Na, K, Si, Mg, Ca,
Al Ti, Fe, SIZoW T~y B 7 2GS Azt Yy RLT
THX, HAFICEIET — & 225> THEV .

F3EFH (RAFIH30H) - BTEIT LR 2B L 72,
Z BT X > T, Lamprophyre ¥ 1 7 2NEBHEEM: T, 1
ST D RON DY (Catr - Caifi e & &, *
VS ICEART 22868 - BB 532 mATEORICE D -
T HETZHERTE 2. —FOnstott & 1 7 1XHHEAME T,
TEFEARE D222 L o REAR I lamprophyre & A 7 & 137 -
T, —HITERE, 8k GERKEIR
BELIFEFITHEY) OBRELEDOONDIERBRT —F
NEL .

JREE  JpGUIRRFFREL, HEERF2, R A X —FEK3, 31
MR R RE TR, ZREMIERRES. Bk 7 — T 1EGRL
NDOFERGDTE T2,

BRI, KTBDO/SA v v k4L, ICDP Outokumpuft
[, 1 > KOk % 72Lamprophyre % A 7 12% 85 Z & 233
B CThr Y, ZTht LT 572D, METES
MESETWERITLEINWI Ebbholz, HRIINT
DETLTND L, HIER OB BIRICET 7,
F3ERGRE I BJF o 73Uk 2 B R 55 TERRTTN
TAEEEET ETRFEEOFFMOMEF ZED TN EE X
T35,

WA A ZITZ T, WERICITRZERIERC2Y H Y n
EHTEZVE LK. BIERE WL - ZHBWERETE
TEOBENNEL ET.
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RIRFES  20B060

MZEESR Reconstruction of Quaternary reef growth history and responses of reef organisms to environ-
mental change along a latitudinal gradient across the Ryukyu Islands.

K4 - piig ()

Humblet, Marc + 44 iy BRFEAREERE BRIESUIER HBk 2RISR (MEEER)

TFE A 2020/11/30-12/4, 2021/3/8-12, 5/9-14, 10/10-16
LRI FE 23 F0 R BE BESC CGHAEKR=), #l #hifh GREK)

(AREH - BFShHHER]

The objectives of this research are (1) to reconstruct reef
growth history during the Quaternary period in the South,
Central, and North Ryukyu Islands, (2) to reconstruct
Quaternary sea level and environmental changes based on
the sedimentological and paleontological analyses of verti-
cal sections of reef limestones, (3) to estimate the timing
and rates of tectonic uplift in the Ryukyu Islands, and (4)
to investigate the influence of latitude on the timing and
mode of reef growth and on fossil coralgal assemblages.

This research is expected to clarify the Quaternary sea-
level history in the western North Pacific based on paleo-
water depth interpretation and radiometric dating of fossil
coralgal assemblages. It is also expected to shed light on
the responses of high-latitude reef ecosystems to Quater-
nary sea-level and environmental changes along a latitudi-
nal gradient, particularly the processes of reef initiation and
demise.

(FIA - HAREEAS - ToNF=FRE]

Of the 78 m of cores from Kodakara-jima (holes 2A-2
F’) which were analyzed in this project, 60 m (holes 2B-
2F’) were scanned in an X-ray computerized tomography
(CT) scanner and then split in half. The working halves
were then scanned in a core image scanner to obtain a
high-resolution image of the core sections. These opera-
tions were conducted in March 2021. Visual description of
the 78 m of core sections (holes 2A-2F’) were carried out
in November 2020, and May and October 2021. Specifi-
cally, the following information was recorded: (1) core
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lithology, (2) taxonomy of fossil corals and their catego-
rization as in situ, no in situ, or status unknown, (3)
measurement of crustose coralline algae (CCA) crust
thickness, and (4) occurrences of vermetid gastropods,
Homotrema, and macro-borings (using the descriptors P:
present, C: common, and A: abundant). In addition, the
cores were sampled for radiocarbon dating (56 samples)
and for the taxonomic identification of coralline algae (34
samples).

Based on this new dataset, the Holocene reef growth
history at Kodakara-jima was reconstructed. Coral reef in-
itiation began at 8.3-8.8 ka along the northwestern coast
(holes 2A-C’) and 8.0 ka along the eastern coast (holes
2E-F’). Five fossil coral assemblages were identified (A-
E). The pioneer assemblages D and E are associated with
abundant terrigenous sediments and possibly influenced by
high turbidity. Vertical accretion (VA) rates were low (<2.1
m/kyr) during this initiation phase. VA
increased and reached values >4 m/kyr at 7-6.3 ka. The
shift from assemblage B to assemblage A and C in holes

rates then

2A-C’ is interpreted as a shallowing-upward (catch-up mode
of reef growth), and coincides with a drop in VA rates to
<3.2 m/kyr after 6 ka as Holocene sea-level stabilized. The
basement rock at the eastern locality (holes 2E-F’) is
several m higher in elevation. The Holocene reef se-
quence is thinner, lacks the deeper coral assemblage B, and
characterized by lower VA rates. Results were summa-
rized in a Master’s thesis submitted in February 2022 and
presented at the Japanese Coral Reef Society 24" Annual
Conference in November 2021.
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DA HHEE SN DIRAKBRA LD b X SICAkEICEWT
BIEKOENERET S 2R TER. UED LS 1T
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IV ETEALIERT R (T HEYE S, BE 2 Z2BRICiRE - kS
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FIFYARREES.51 wt% (@850 °C, 180 MPa, Liu et al, 2005)
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Microbial magnetotaxis is a primitive evolutionary trait
which, based on the genetic structure and organization of
magnetosome gene clusters, is thought to have evolved even
prior to the Great Oxidation Event [1-2]. Using extraordi-
narily well-preserved black chert samples from a recently
discovered locality in the Middle Marker Bed of the
Hooggenoeg Formation from the Barberton greenstone belt
of South Africa, dated to 3.47 Ga [3], we used novel
magnetometric methods to explore the potential presence of
biogenic iron oxide particles, namely magnetite (Fe;O.),
within an unusual and remarkably transparent quartz ma-
trix. First-order reversal curves (FORCs) indicated single-
domain, non-interacting particles and rock magnetic mea-
surements signified low susceptibility, both putatively in-
dicative of magnetosome chain structures such as those
produced by extant magnetotactic bacteria [4-5]. Raman

spectral analysis constrained the thermal history of the
geological bedding [6-7], revealing minimal heating and
remagnetization, supported by a convincing orientational
conglomerate test. These results point to the presence of
magnetotactic bacteria in Archean marine environments,
with significant implications for both the evolution of
complex life and the evolution of Earth’s magnetic field.
The analyses utilized in this study also represent a test
case for emerging and unconventional approaches to in-
terpreting micropaleontological assemblages. [1] Lin e al
(2017), PNAS, 114(9), 2171-2176. [2] Lin et al. (2018),
ISME J, 12(1), 1508-1519. [3] Zeh et al. (2013), J Geol
Soc London, 170(1), 215-223. [4] Chen et al (2007), J
Geophys Res, 112(BS8), 1-13. [5] Heslop et al (2014),
Geochem Geophys, 15(6), 2170-2179. [6] Beyssac et al.
(2002), J Metamorph Geol, 20(9), 859-871. [7] Buseck &
Beyssac (2014), Elements, 10(6), 421-426.
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In the source-to-sink scheme, trenches are the ultimate
sink of regional sediment transport in convergent margins.
Turbidity currents usually dominate the regional-scale dis-
persal of fine-grained sediments. However, it is plausible
that turbidity current can travel several hundred kilometers
along the trench axis. Based on visual core descriptions,
grain size analysis, and Itrax results of previous Ryukyu
Trench sediments, several geochemical ratios of XRF are
useful to determine the turbidite bed from hemipelagic
mud. The geochemical patterns from Itrax of YKI1501-PC
14 is similar to that of KRI1518-PC04. In KRI1518-PC
04, the presence of pyrrhotite with a magnetic signature
strongly indicates that some portion of the sediments was
sourced from metamorphic rocks of the Taiwan orogenic
belt. We expect that MPMS analysis of the Ryukyu Trench
cores will help to determine the regional sediment disper-
sal along the Ryukyu Trench floor. It will be a clear evi-
dence of long-range sediment transport from Taiwan to the
Ryukyu Trench floor by long-runout turbidity currents. As
we know that there is a metamorphic belt due to the
oblique arc-continental collision in the central part of
Hokkaido Island. Two piston cores of Kuril Trench slope
are planned to conduct Itrax measurements to existence of
turbidites from hemipelagic sediments. Kuril Trench will be
one of the potential study areas with the MPMS analysis
in the future.

(FIF - AREBEAR - TONTHE]
Ryukyu Trench floor
The southwestern Ryukyu Trench represents the ultimate

sink of sediments shed from Taiwan into the Philippine
Sea, which are mainly transported to the trench by tur-
bidity currents via submarine canyons. Due to Covid-19
situation, the MPMS measurements were conducted re-
motely during 2021.8.30 - 9.03. MPMS were also conduc-
ted during 11.01 - 11.05. Eighteen selected samples of
YK1501-PC14 for MPMS measurements have been con-
ducted. Magnetic signatures show that magnetite are ma-
jor magnetic minerals. Magnetic signatures of two samples
of YK1501-PL14 show major magnetite with minor pyr-
rhotite, suggesting the that Taiwan-sourced sediments are

Hsiung, Kan-Hsi - ESZIFZEBATE AN Vi ERTZERATEEME (B EMLIFER)

transported to the Ryukyu Trench floor by long-runout
turbidity currents. It is confident that Taiwan-sourced
sediments can be long-range transported from Taiwan to
the Ryukyu Trench floor. We observed pyrrhotite magnetic
signatures in cores from the top of KRI1518-PL04 and
YK1501-PL14, indicating that Taiwan-sourced sediments
may have been consistently dispersed as far as the south-
western Ryukyu Trench over the last several thousand years.
As we know that there is a metamorphic belt due to the
oblique arc-continental collision in the central part of
Hokkaido Island. Kuril Trench will be one of the poten-
tial study areas with the MPMS analysis in the future.

Kuril Trench slope
The long-term historical records of earthquakes and

recurrence intervals are important issues in hazard assess-
ment and risk estimation. Turbidites in marine sediments
have been widely applied in investigations of paleoseis-
mology conducted over the past two decades. Core KS1912-
PCO1 is located in Nemuro-Oki at 3,324 m water depth.
Core KS1912-PCO02 is located in Kushiro-Oki at 3,734 m
water depth. The cores contain a number of turbidites,
some of which can be correlated among the cores on the
basis of the analysis of lithology, and the composition of
sand grains. Half cores of PCOl and PCO02 are conducted
to determine thin turbidite layers by using ITRAX during
2021.08.23 to 08.27. Due to Covid-19 situation, the Itrax
measurements were conducted remotely by technician.
These turbidites can correlate to some element peaks: Ca,
Sr, Fe, Ti, and K. Some of these turbidites can correlate
to the Magnetic Susceptibility peaks. Volcanic ash layer at
PCO1-Sec.1 and PC02-Sec.l are observed. High K inten-
sityin the ash layers can be observed from Itrax data. Most
turbidites are less than 5 cm thick. In order to estimate the
long-term recurrence interval of earthquakes off eastern
Hokkaido, this study will link to the coming piston cores
of Kuril Trench floor deeper than 7 thousand meters wa-
ter depth and provide insight of the turbidites of deep-

water environment.
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W
F[FIBFSE 73 AR

2021/5/16-24, 7/11-24
£ e CRECRE)

(HEEW - HRFSNIHE]

#5600 FFRii 2> 5 34007 FERIT 22T T O H 8 =2 b
1L, AR R b T D BERI MhET BT R
IR A 2 28] 0 12, afrtteail] (495,600~5%74,90075
FRI) ABUT, REFNMELOARTE 24O 2B
A Ry hBRDIRLEELZZ LML TN D,
Z OER O —H O K FEZE E) X Hyperthermals  GEEIRBZL)
ELT, ITERAICHIZES TN,

HEEHE I, BIEC TR BRIRBRRNNy 7 7T 7
NEED S &, B EAEA bRk & o BEE Bk 7
o ZANEBRLA N ML TED X S RIEEE LT
Dh, FLT, WHETOWERRICWIRR D EEL L 2
oD ERIY 2 Z 2B L L, PETMZ 13 U D RiHIE
FICB N TSI L B LA X b 2GS L Tz,
A ¥ NEOEEHERY) 2 7 e O &8 LFEHR, BIO
LR FNRL T — 2 OB - T 2175, 61T, K
e TIE, oHric X v & LN Bk L% T — % 2645
e U TR I 2WERRY R 2 L—y 3 V2 EfE
L, &b A Xy b o3gg L ZoEERFEICOVWTER
W72 RFT 24T 9. AR E2E U CHE =L ORREAHIC
KT B ERHERDIGE D A 7 = X LABMEH S, &
B DRSO IR FER OB ELCKT T D HIER S 2 T A DR
BERMEORIKNT D22, BIEENEPEE T 2 JUELH)
DIMIERBREEIC B 2 5 A EZRYNICTHT 5 I1chizoT
MBIRNRG A =B BT 5 LB TE L LSS,

oL, IEFERAINATELE LT T—R) I
BLRIEEREY) TV 77— 2R R ZOERENRNES
SRESNDLOLEET D, 5 L RiBESLY
BROER, TRbbEAILEDREIC, HHE=/Iick
T DBRELEEDMM SO TEEL TWA AL H 5.
AWFFIT L0 BRI R T B HERER B O W E I ER ORI
ZHA LN TENL, K[EESEBROBKEZ D% K
XRE LD SN D,

(Rl - AREEAS - oK ER]

WS = ACBERT LA SAAFT T 2N T TIE,  BERTIE - 2T
SR BZ (LR K (Paleocene-Eocene Thermal Maximum,
PETM) 7¢ &, THEIRBE(L A~ b (Hyperthermals) | & I
X5y (~100 kyr) ZRIEBELAFAELTZ. Zhb
DIRBEAbA N> ME, WEEAEREDNCISIT D BRI
(3°C) AR, BLUOBRFEMAEL (8%0) DK TICX
DEFEROIT O B[], AIFGEE, b o HERER A
Ny k] DWW T, PETM®O A7 54, Eocene Thermal
Maximum (ETM) 25°1A XYk, ETM372 &, DA X

SR AHL - FOURFERFBE THRITER ¥ 2 7 LRIRERE (REERE24F)

VMNZRITD, HRFOHERREREEE) O M2 &
T5.

AWFFRIT R Btk & LT, EEoBIERILA X
VREEEL WD Z ERAKES v /LA BRIC XY
WX TV 5[2], ODP Site 762 Hole CoRIEEIGHEREY)
ZR\ Tz, Site 762CIEA— 2 + 5V 7 REEILIEICAIE S
5 Exmouth PlateaulZAZiE L TR Y, HIEREILA X MT
BS54 RE (752 OWFEREL#ET 5 ET
HELFHNVPELND LHIFFESNS. IODP~D 2T
HEsZm UGS L e e248il Bl 23t &, mmart
v # —®DlIsoPrime & F T ea R R O R ZB [FIALIAR
(8°C), MEEFNMAEIL (8"0) HHraftolz. £z, Bk
Bl A 2 MCHE S MR RIC K D IRERIE O VAR O
[E 23l 3% 725, Flash EA 1127% v TR KRR
B FE KL, ZUb 09 OfEE, Late Paleocene
725HMiddle EocenelZ2> 7 TDS"C « 80D 7 v 7 7 A JLN
B 54, PETM, ETM2, 11Xy k, Jf X b, ETM3IC
ke E A 56°C - SO ARE N RE I N, kB,
PETMDJEHEIC DWW TIE, §°C - S"0ODETFNRAS5ND D
DD, "CHMRER Y — 7 Rk S 2 hro T, ZhE, ~A
TH REDEENT X ) PETM ORI O F1H D 7 D317
ENTNBZLERETDHEEZOLND, Site 762CHD
CaCO BB, KRR LA NV FEHEICRWTETL
TRY, BIERBA N2 MBI DR L, REE
BEREEREOERILE ML TS LEZ LD,

ABFZE T, PLRIZIR_7285C « 80 & CaCOsEH & D
F—HITINZ, BHRERKRFICTHNr SR a7 oaEt
HHRT— %, BLOTFETERBICTHFENTZA R
27 L (0s) RNEEE (YOs/®0s) DF—F EHbHET
HamalTol. ZORBE, FEBA Y MNEEMIICBW
T, Co, Cu, Mo, U7 & OERAETTHMBITTE DIEEN R
Dy, R X2 O, e < &b Site 762COHERE
% B X OVEREE T, BEEOBRGETIRENZEL L
Tl LR I NIz, Eiz, PETM, T4 XV K, T2
I, ETM3DJBHEIC TY0s/M0sD LA MRS iz, T
JEY DE G5 Z <7 Site 762C D" 0s/ M Os DA 1T HEFE
WEFOUEKDEZ BT 5 LRI 5. Lo T, HBE
B A Xy MTBIT 5'0s/M0sD _EF1E, "Os/*OsfE D
WK S E DWEE~DTRA T T v 7 ZADMERHIIC
HWALZ EZ2ERL, BRI XY Mg T
OALZEEILIMEE S T2 2 L BreT 5,

[1] Zachos et al (2010) Farth Planet. Sci. Lett. 299,
242-249. [2] Shamrock & Watkins (2012) Stratigraphy 9,
1-54.
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BIRES  21A020, 21B019

MRREL IVAVIFRAMBRBESAIBREBEORERA

K4 - prig ()

BN K - @ik BTAEED MhBRERIED SR (Rekm)

W7 HAH 2021/10/25-11/1, 11/15-22, 11/24-25
I [RIAFZE 43 FH 35 RS FI 8 GEE= 7)), G 2 ORIWEKRS)

/N R (PESEBANRADIERT, TR 8 (SHmKS),
A R0, AT st GEFE= 7)), A SR (SRR, i 2RA14

(AREH - BRI DHER]

R OBREEESCHEIL B, # - ~ 0 UMb
WELIE~ VT 7 TA N U A HARBIE L ST
% (e.g., Usui et al, 2007, Island Arc; Usui et al, 2017,
Ore Geology Reviews). <~ 7 v 7 7 A N DERSITHE
st DR WERLSEY) (FITvernadite) TH Y, ZDMITDH
Mo A R, iba, REREREEE ATV,
~ VAT AN DOFRERIL, Bel0X°Sr87/86, Th230%
DR PERINARL MG SRR N % — o (Oda et al, 2011,
Geology ) 72 EIC X VARG, E I FITEmmEE & O plE:
WEZEHESZ LB TS, Sbla~ VR
BEDWEB DO~ H 75 A ML, B ekeikiss
DRETDH T EDNMOENTE Y, REN L OHTE» 5,
FWEF R 7 — )V OWRHFBREEZSES,, KM — MK 1 2
IV TV 5 RIBEMEDERE S 4L TV 5 (Eisenhauer ef
al, 1992, EPSL,; Banakar et al, 1993, Marine Geology;
Han et al, 2003, EPSL 72 E). L L, K —FRKHIH
A 7 VOI0FEICHGT 5 LB 2 B 5% 349200~
600 um & HRFS/NTH Y, WHFIRBEOZLHEH 2 LD X 91Tk
We L TRORAEE O MR BEDMRETE SN TV D O &,
Z DOFANEIRA L HAZL N,

AW T, AARFMGHEHEOWIL E TR e~ v
TV TA MDD S, REERE < FET L4508 2%t
ZLr L, T METFHADM &RRIREE & DXt
REFARDZLICXY, ZOFERA D =X L OMHHZR
KD, XHREEHEE (Horiba XGT) %MW PR
ks e, v~ By 72 NP ORRIEE XM, Fe,
SIOHEBMHRY, EHICMiEERIZA he~v F 4 K
A T R 22 AR I E 2 R D, E T SUEMnIB SR 23k
DRSO FIBRICIRET SRR AL NS, SEITHIE
12 & D EMnOHERRHE E IR K25 < (Eisenhauer ef al,
1992), F72SiOFST & & % 5D JERRE OHERTEITK
WK D#9206% L 725 (Maher et al, 2010, Earth-
Science Reviews; Lamy et al, 2014, Science) Z L %%
&9 % &, Mn & SiOFRIERE S22 DK & oK E st
IS D AIREMER B B

AWFFETIE Z OVEERFH O TIZ, LA-ICPMSSEPMA,
AT 3 —HAXRCTA F v+ (Xradia) ZHv 7z
WONEE T - BEEITOZLICXY, <~V T o TR
b OFPRFEEIC R b D I - MEITCTRMERET S, K
H— [BPKEIY A 7 VITHE S MRFIRIEAEB 2 L D L 9 It
ML TWAHPEEIERMICHA LT S, S HIKE —H
KV A 7 NATE T 2 BRESCH/ N~ v ) ¥ a—r
D77y I AL, Ahn~v T A MEEEIED A D
=R N, ELTREDHHED~ v H v 7 T A Mk
ENE T D ERICOWTHERETT.
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(FIA - AREEAR - BONTERE]

ARFZE T, ERERELJE OKEE1940~2700 m CTERHL
ENTe, FIREESENIEL 4RB 2 HH L2, B
12 1XSQUIDEA KRB MEE 1T K - TEEM 72 MR &bz <
A= BHEIESNTWDS (Oda ef al, 2011, Geology).
AT TU, RS R I3 EE L 723855100 5 4R X[ 12
BEAL, A 7874 —h AXHCT (Xradia) 2 JEHARK
S L e NS 0Bl L, EPMAR X O'LA-ICPMS
Z WU NEEOCE T 21T - T2,

XradiaZ W T~V B v 7 7 A N ONEEEZ B L
RS, A hu< kT4 DX RARREE L, 2@ RS
EROBREENEET S Z LT, MIREEDSEREIN
TWD ZERpnrol, FEREEIISHEE (BWCTHE)
RO L, BRMEEIREETH Y, 28MEOFE
EFVEE AR oR LTz, EPMAZ T OGS, FRRHEE 13IMn
RFe THEK 412 Dloxt U RS OB 13Si, Hi
AIRPK CHERL S D Z 3o 2. F 7= SQUIDRE K I
MBI X 2 i I KOS R B S0 IR A FL R D R SR RIAZAR
B L kT % 2 & T, MnDJEE T B AR 12 Rk
HICHRIET 5 2 L DVRB S N7z, & 5 IZLA-IPCMAS AT
OFER, ZIRFEE TIELL, Si, Al NadjEH# L IEDCef
WRRALND DI L, HREE TiECo, Mo, V, Ti,
P, Ca, BaEENR R LT,

B ORER L, ATIFEIC L D AR S AL Te MnHERE 1T
FKENCZ <, BUREOHREREIVKINICZ < 222 L%
EE L, MnlREHORREEBFIKINC, ek L F
B 7~ & 70 2 Z0RERE 2K INC IR S v IR L 72
RS T IEDCeFE S EWPREM 2R3 2 L2 D, K
12Xk 422000 mfF3iT DR SEAGR/NE 2356/ L TR L AvER i
BT Z LKL TS EEZLND, ZRMEE
OIMINCFERL T DBEET 501X, NI T IV T~y b
C X BWRAE DEEIRIEIN D, — 5 THRMEE 1IMoSe
VOWERENHETIRRE AR L, HKE I ER TN E 23
WERLICZEZRMLTWDLEEILND,

Abr=hTA4 ROX BRREEDOREICTIT I U
VIEEIRBS L TWD E WS BT A EBET S &, K
i & B THEEKEE D X 5 7S RPERE R O HERE & h3 )
2L, W= U BRI DIRINT T EE TIPS Y L
REL THEREL 72 2 L 2L TW D AIREM D H 5.
HIT, MRS RFEET DUHRBB LA TND DI, K
o BB DR E S A & BAR L TW D ATEEEDR S D,
K — KIS A 7 VTR OHFE T T v 7 ANRKE
BT HBIZBNT, =V H 7 T A NOREIRKEED
BLBETILEEZDLND,



BIRES  21A021, 21B020

HMRRAER A VFXROTRBRORBREDHEAL ZOIUREE & ORERICET SR

K4 - B ()
W
F[FIBFSE 23 AR

MM L
L RS E (LK)

(HEEW - HRFSNIHE]

AV KRRV T LRWHCIIRTIEL A REEERESA v
K% 7 @it (Indonesian Throughflow: ITF) 2MELE
U, ITF I3 AT ER CHE— BV /8 2 B8R T 2 CTh
5. FDlH, HEREREORB L OKBEROETH Y,
SEEH L LEFICHEL TW5b & % 515 (Sprintall
et al, 2014), A ¥ KX ¥ 7L BHBOBRER I OITFOE
B2 BT 5 2 L IIREEB OIS ERDLD, D
R VL HOE DIEMENE 72 & D 72 DI Lo iigk o
FERZ LW, £ 2 TR T, ITFORE T TlE L
B OV IEKREREE L, OB OIS
Hrin KR S OIETCEITH 2L T, ITFOREER
Bt & [EEE) & OBIRZRHN - 22T 5 2
CTHZLHEMET S, RIFETIE, BV 7#HE, A
V&, T U EPLRRE NI~ v T OEK
a7 EFAL, WKEOEETHLIA NV F UL - H
VT b & KR & H Y DIEEE T H B R RINAR L D
S SBERHEL LICh e s HREETEITSY. &
NETICEY THEENVEBEOSNBETLTEY, K
HETIET T v EBEORBOST 2175 TETH D, N
U BIXITEOWED 5 b A o REEITE L, AHFETOW
24T 77 VEIRITFOUREE T KEHANCALE T S
L0 n, TNOLORREET D Z L TITFRE OFRpZE
MM EBZH O 2ICT 2 2 E RSN 5.

JRE HA - LR B B ARHAOIER (MR IER 3 F)

(FIA - AEEERE - BOITHE]

AANBEELITRIEH THEE 21T > TV zh3, FIZCOVID-
19D 728, TR CEE L WAT L THIBRDO 2 72 Pl
BAIV T BEDOETHNEITO TR TERPST.
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BIRES  21A023, 21B022

MRZFER BAFDEEICETHRFERIEAEDMg/Caz AL -E#HELIEOHKEET

K4 - g ()
W
e [FIBFSE 73 . AR

2021/10/31-11/2
SR,

(AREH - BRI DHER]

MNP RSEO B B2 O f K E R A R D, B OMg/
CalTERAE/KEETICHWSOND. T E T350—250
TIERTO A AR IRR CEAT 2 RICEF L, BED
K] — PRI S 2 7 B ASERR S 405 275 5 R ORERITD
W, BAYED HE K O 0 /KR % & =T T
LT& 7z, [FAF%EIC LV B BEOMg/Cans, iEEDK
BEEEMICETT I RELELTERATHS Z LIVRE
iz, I T, ZAvE THEMIT ATV T E it
RSEHHDFBHZ DWW T, BDOMg/CaZ VT2 ERAE
IR IC ATV, BT LI B AR B 0 #7272k
BT —4%255Z LaHNETS.

20184FFEVE, T E THONT 21T o T 1o H1R IRH L
OFREHTINZ, % THRE] S iz se it o R B o
k& A WISTREI O W 21T o 7o, ZOfEE, Hip Rt
LA LFRFIL 7eMg/Cad B b R = 41, A AR
AT 25 RBR O KIEZAE & —F L TWiz, 20194F 1%
HEBLHIRWTZ Wz n, HEEOFFICL VT
minote, 20204 BRI, [EEVESCAmE THRHI S Au7c
Bh, TR R ORI 515 O Tk OMg/Ca i 1TV,
SEF~ it O KR EB 2 1E T L 2.

202 V4R FE TR IR O fEFTE 2 B 5 S v B k& A
W, W KIR ORI ZERI IR 23 0 3% DO Mg/Ca %
WTRATHZEEZANE TS,

(FIA - AREERE - Toh=mE]

20214E11ATH 11 H2H O2H R, SKSFlEE=a 7
WEMgtE v 2 — 255, FREBNT R X O HET
(253 A % BEFTHRERILIE 5> & 45 & vz B 1 Krthe &,
Acanthocythereis J& & Cytheropteron J& D7 DI ETLIRONT
w47 o 7z, Krithe J& & Cytheropteron & 1XE1 A 308k % F v
T DOMg/Ca b KR DB IMELNTND., —77,

99 HIKBHIBEERARA - XAFRRARRRES
KKCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for
Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021
DES Projects Kochi University

W EE - (SRS A gEle BR (%)

Acanthocythereis J& DAL T — # 13X 2V E TITHEN
<, REFREETHIO TITo 72,
FBHE3.5~2.6 MaDHIfE 38 1T~ 2 SFN) IV — R & HR
WINE N — N IR L 7o, S E B am %S
% DOH,0, 12245 /R L, BIOAE63 pmd 55 W\ LTk
W, BEZFRCHESYL, 2205, BEEINT
W2 WERARER D Krithe J& 3 X O Cytheropteron J& D% % ¥
WL, REOMNEYEZEEZRNTREL %, 2TH
REHE L7z, £REDLDNT OB EEZRESE, 2
)=l Y Fa—KERANWTT ) —=0 T %2570,
TEER IR R S TOMTRlEl & L, @R E 2 7RE
hget v & —FFA DICP-AES ZfEH L TMg, Ca, B L
SHREZHIE L. TNHOMEDG, Mg/Cazifth L 72,
D THLNIT—4 D5 b, PEKICELT D Krithe
JB DMg/Calt 9.3~17.0 mmol/mol %, E#EH IC/EET S
Cytheropteron J& ® Mg/Ca 1%9.5~27.5 mmol/mol % 7/~ L
7z. T O Cytheropteron J& DMg/Calx, AN/ — MITH,
FRNOFTREWEEZR LT, BERIEOT—% L&D
HT, 3.5~2.6 MaDHJE/KB X OEEBRKOKIRZ £ &
Diz. WUEEO B AMEH EAKBLROKIRILS Chilt 2
BL, WO KIRIZIT~5 CORTEHL Tz, &
WA DO KIEIE3.2~2.9 Malc iR O Hh T b BV 10~15
CZRL,2.6 MalZ 3T THRAIIK R L 72 Z L3 B r1C
oz, Fiz, HEKIR L &R OKIRZEIT3.3~3.0 Ma
E2R D RKE <, 26 MatHIZIZRb/INESL< ol
EDURENTZ, 2.75~2.6 Mad H AT HED EEAYEKIR %
g5 &, MO B ARER FEBIEP R LD b KR
Frolo, 61T, KEFERIO L KIRIZHER TR o 72
ZERbrol.

Acanthocythereis J&DMg/Cad 5 /KiREH & L COHF M
OfEetE BRY & L TWe2s, Krthe J& L RIUREIAHES
NieT =230, HRZETZ LT TERP o7,



BIRES  21A024, 21B023

MRREELE EFHRHICBTIRTOTFTEVRA—VEHOET

K4 - e (Bk4)
TFEHIH
HEIE S HEMSE  FAEL4
(AREH - BRI DHER]

WT VT HIBOKEICES LT 5E XA — 12D
T, BHFEAT—NVOEMET 27 —Z TRV
HDHLDOD, BEERAT — L TOEFOELEET L A —
OFT =213 7L, BEOESA I =X NIBAIN
TR,

PR AR DOFEKINTH 2 HilgE, BB L OAZE Y
A=V EEOFEE IR 2T HHUIKICALE LTV D, i
THAL, 27255 S 5 BIE R Bicornucythere bisanensis
F—4HICA-1 (RO —ERBEmTOShE) 12, 4—8HIC
AR 35728, TN ENLAZTR I CEZOMAD
EEAHL TVD. ZRETIE, BIEOROERFERLL
BT 24TV, BELITFEMICHONT, TV 7ick
BT OEEFERT —NVOEFE VA=V EHEZH 52T
T& 7 (Yamada er al, 2016). F 7z, 20174EE E TO 5
T, BE28004FEME TELDIE > THEER S —/LD
EFLUVLAZEOE L A—VRERZET L. ZORE,
BZ=E VA=V OEMR OKBESE & ORfRICE D E,
3ODOHIRNT 1T HD Z EDH LT/ -7 (Yamada
et al, 2019). L L, EFOERKEICEDEEDIXSD
EWRBHOTCDONIIARHTS 5.

20204E 1%, AD300EELIE D BEFRE o A — VEF)ZON
T, IR OZFOBEEFMAEL 2 ERZ Lo+ 2 &
T, #E2800FEH ORI DXL xR LiBED
HHEBKBEORGESCHEE R EDOIXL>X 0 EAV R
L7z, LarL, BT 000D, xtgl+5F/_%
HNR—F 5 F—ZBBICE->TELT, 20214EE L 5] &
W E, [ URE» S &L%o VER$ >0 5 % £l
L 72V, 20204 F O 3 TIREBH 20 MR T 9~ 2 Fpd &
BVMEICE L E o TWARIARHENATEY, 61
SHTEHEDERFLER L ORI b HED TS FETH 5.

(FIA - AREERE - BONTHE]

2021410 ~11H, 12H 3 X 0202241 A i2F+H15 B i,
B 2 TR AT v # — DB B HrEFIsoPrime
RERL, HERBOKRE - BEFRNMKL Z 58 L.
SHIL, YR HESNIEN2015a 7EREID 5 B, K3k
6 BIE ® Bicornucythere bisanensis 058478 FAR%10{#

HIF FE - EINRE AR IERe BER (%)
2021/11/4-11, 12/10-17, 2022/1/24-28

AR L, 313005 DEESE IR FEFNAR LT 2 15 37047 -
o, BIIDIRNCEBRZIRY, A¥ /—NE 1) Fa—
KE TS L i, B 7REEtE v
4% —@IsoPrime (JB157) ZEAL ToatrzEkEL 2. A
WZEEBE D o 7 EEIES3 em~130 cmTH V), FE D&M
SO TN T E 22D T fBUR Z BR\N 2288 0 77— 4 73
Boh.

AR EE I T 24T o T @R D 7 — & L i, N2015=
T DT ERECS~131 cm LB LI HIE B, bisanensis
F} AR DA24ER OEEFRFIALAR HE O fETE, -2.38~1.01 %0
EERL, %<13-12~04 % %R Lz, £iz, £
OIEEOEEFRIFIFLAR L H BN T, =202 5 -2.5 %ofE 0D
BWEZRTEENAONE. B ONEBRERNALD
t 2 k7T AiE-1.8~0.4 %o DEFHICOE| DT — X NEF
5ZLZRL, ZOHEALD /NI REITI2N, KERME
LT RFEO bz,

F—# BN O OBRERIMARLOMEOIX LS & 1T T
EEZ LICEZY, RENTRB T 330 EFIAE L D
YERZEIT 2 7RSS, 89 cm & 130 cemS A & <, 128 &
RUTE., —a TERE110~90 cm & 80 ecmffi#2 Tl
DBEREOHBNDIELOE TR T NS oz, Zhb
DXL DED/NS 7R JFHETZ N Z 1500~ 16004F Z A 1T
YT LEEZLND,

I RBW T E BRI ZED B, bisanensis 7% DL 3R]
PR IR S 2 k45 2 L B3br-> TR Y, AR
ETORNT — 2 26325 L, #F1400~16504F0 F
HEIZ R 1T BB 1, 1500~16004E Z A it fth o i 12
TR T OEREE S O T 23D 7203 o T rTREME DS
HDHZEBPELPITR ST, TS DMEEBRIED I
BT D RO RARB OB FRIRLL & IET 2 &, Fk
304E7 A ZE TR DR OYEAME FIRE XL 0 AR EE SR IR A
BB, 235 1X1450~15004E, 1600~ 16504EEE A3
Lo Tz,

R 5 R AR H A BRT BE o JE [ 0D K BR 8 D T 7 5597,
DB L EZBET DLERERINTEY, SEIEHER
FETICHWTWRWA, 5% 7 —F ZRE L Tn< T
ETHD.
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BRIRES  21A025, 21B024

MERFELE N1TV Y FEIEERFICE 2 LOEBIRAMESITEDORR LIGA
K4 - iR (B&4) IE — A - RIEERERE BFEERSsHEEREAE (JBREIFZER)
il 2021/10/27-30, 12/22-25
L [EIRFE 75 PR R A #m— (EE=7)

(AREH - BRI DHER]

WAL, R L RIRE, HEREAIRE IS W TS
HAOFEMEN—F VHHTEETHS., LArL, ThHET
T BT ER IR o T e th, BB E o 1k
FOERUEDOERZED LN TE b7z, KHFE
FVL, BALRA LT N Vb SRR ORI DA 2 HEE
T 5 HEEBRL, B EK (Kodama er al, GJI, 2014)
L IR RAET (Kodama, EPS, 2015) TENFNIL R 5 Ik
ARRE LT, RBFEHERE, BERBTONS 7Y v K
WAL ZFA L T DL OFEEHE L, BALRER
BART MNP DRAREDI~OEBR LN FLNEID 1
DOWFFEFIEEMESI T Z LIk - T, HELOSEED
MR E A HTEZEAL T2 2 L2 HINE T 5.

(FIA - AREERES - BONIzHE]

ATV RRHAEEREF &0k, BRI & R e s o
TE %[RRI BRI TR T TE 28 LN L EREE T
5. ORI, 1) EFRES IV ARTINC X - Thbiid
SN D EEBEREE A L TSN 2 S Wik
DIRERER RO 2 (FFHEER), 2) HBoh =R
FEiR @Y — Y =AW 5 Z LT K o TREH A~
7 MVERD D (JEEEL), 05720 % [
179 28 i2d 2. ERFEEAIZE N (FOOLHA
R) TRy TV =D T, FAFECKRETHD.
ETHEICERE L 2% F ¥ RV AT AT,
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4 B G DR I AR AR DVERR), @R K F A
R L OERDBRIOBY OFIFE, O F AT
BUF 2 MEkRGSS GREE - 5070) ORMZbDE T, DO3A
Ths.

KWFFE DEEIE, T ¥ TR IT D810 TDOAKE
RE NS FONRETHD NS ETHY, WETY
T DB FRFRNC I T GRS R FIELSMNC OV T D)
A 72 BB R ERRETFELZEATIRAATH D
EWH HTH D, Tz, fedtitic~% 15t EE TolE
BOBPNKREICHFEL, (& LICHAROHZEHEOEE
I2X2) HEHAED ZHERINTHWDER N Az
TR SR ICRE LA TH Y, Bl HBE T
LRI, BHAMY T T BRI ER T D SHEED
RN HIE S ERE 2 F et & L TREL AT
HD., Fle, BOLRERIEL LT, MEOCHLLRSTIR
fALETARERL VHEHWS HTHD.

(FIA - AREERS - BENTZHAR]

MIEHE T, AE (20224F) 1H14—17H0 D4 HIC
Dy, HHER - SABRERE O EEREE & H
WTC, [R7 Yz 2l 20T A0ERHE
B B BRI & e L8R R UEHT 4 % 5 i MG SO
B BRI EERT D TETH oD, 2K
YUPERITHE S WEIR A~ DA B 355512 L 0 W% 2 e
THILENTERPoTZ.

WIKEHINEERFA - XAFRRARRRES 106
KCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for

Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021

DES Projects Kochi University



BRIRES  21A033, 21B031

MREFEEL —KREFHOHMMKIELEAMISELIEFHUROBRISAEESHDRELH
K4 - PR (B%4) ITHE R - BATKRE BT AR ER (%)

il 2021/12/16-24, 2022/1/5-7

KRR SEEMEE BRI, R 8 (IS, i FAE%

(HEBEH - BFShHHER]

HRIRENY) A B ORI AR - IR ENTEY,
HEREMITICRWT, FHiLE), HoWiEEhll o
FEEMAT BRI TH D, TOEMEEANL, LBk T
FALDNEST U T2 BT 2> © BU7E & T B A B0 5
O LR 2 BEHLH L~V T 5. Bl 2YH
A B AR, SRR OB b A BALOBE &2 T
BICHD Z LN TEL2MEZATRY, ZOX9 2%
WS EDLWEMTHD., ZOLHRBFEROLE, K
TWEL, Amussuiopecten, Amusium, Pecten, Mizuhopecten
DEBEB SRR L L, BMRERT L ORKEE L H
HALSER N T A — 2 (BRRFEAA R L UMETCHR) &
OREEZHGNCL, ZoOMRICESE, BHHED
BREEREEEZALPICTH 22D IT. £z,
A BXHAFHE IR, WWIEWRFES MG 2RO 5 ~
X5 A B Glycymeris J& — A 2 O Fimdar - HERL=25
Frb AT L TATY, WERIEAE 2 I ARRIICIEE S 2 2 &
DI,

ZIETOWGE (2018 —2020F DEARGRE K HHH
DHERACZEIIAT 0> 5 R D SERT#E IR Oy BB R R0
BREZE]) o, R~ EHHS =77 v bh
FTVT v s FAZT ATHNT TORRIC, 1B REEO
FEEG NS — VT REBREPEC T Z L B3> T
BY, SEIOHFEPD, MEMEEE LB BASE
RSN EIERT D2 82k, X 5ICEEREEE
B, BLOZA I 7OV IARDERT D T L3 HIF;
s,

(FIRA - ARERAR - ToNT=HR]

SEET, SMBROEFYETEROMFHRNLE
L HPEM L 7oA & v 5 A B ZH B D Amussiopecten
praesignis, Mizuhopecten tokyoensis hokurikuensis , 3 X O°
Amusium pleuronectes okinawaensis OFEZEFINAT L UM%
FRERAR D 537 % LT R L 7z,

BRlZ, EI VY XA A praesignis \IZOWTIE, 24
E TR/ EERANE T —PAE%E (3.6-2.6Ma) 2°
5 RWE LAEYE, B X OHEIBRKARE (F12Ma) i[2b
7B TERO ST 2 2 5 Z ENTE o, TOFER, A

107 HIKBHIBEERARA - XAFRRARRRES
KKCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for
Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021
DES Projects Kochi University

W, BAEA 2 Y A RO X HA Yiistrum japonicum \Z
VCER T2 K E R EEE L MR AER 2o T\Wie Z
LDy IroTe, Elz, THHOE LR, RUHHEICEER
TRBEA XY HA LITRRY, BKPLATHTTOKR
KR 2 PR 2T o TW e Z BB E 2o
7. ZOEKIRIREHREARIL, FICEPLEITHT
Tk E S DBUERM A & Y T A Pecten albicans >/
FeHALITIRESERD, 2o DLAR I OEAA
ZX AR BT, Wb 2B O 4 4 S5 PT
ETOMERETH Y, TR QWM © L
e, BEETOMICKE B LIZZ L ZmEL, 0
BAVDS A praesignis D b 72 & U T ATREME DS E V.
o, FRREBICERT L L, ot T U7
VORI, BT = 737 v ORI E R
ERREPoTLZENghote. ZTORRELTIE, &
HE Y = 7 27 TIE R ICE BB RIS FE 2
L7z Z e Sz,

Fio, RNE L, 23MafbE0BHEP LEHL 2
Mizuhopecten fokyoensis hokurikuensis O [ 3% 7L 1K Lt
(0"Off) IEREEETRL, B TE OREICAT T
DOKBICERL TWeZ 3o Te, AREfEIT, K
PEMORZE 72 & TIZ L D OB EFICARL Tnk
TEPHBENTND., AHMEDLEHIEWERTH SR
W8 OB D3 BIIE IR OB VVKIEF ICAER L TWiz Z
LY, TORBFEEELIFIPRY ELTHA SRS,

PAEDiE7r, "SRR T IS A6 3 D EHTH D HYE
WSz N7 % 3 R F T I A Mizuhopecten tokyoensis
DEEFFNARDHT 24TV, §"OE T3 %ol k&5, kil
FRZEORERARRREICEREL TWeZ L PP L L
ol 20T k& HREREIC, VT 1 47 R Dosinia angulosa
°7T B H A Anadara broughtonii 73 ¥ DB BIE % & e
T Lipt, AREITBIEOHEBE I REICAELL TY
T EDBREETE 2, E, BkEITR b IR T
HolcZEbHBMNERST,

IHIT, MIBEROTIHNIEEDBA KA Y AT
YV Glycymeris reevei DEEFEFINAR AT 24T\, [AIFEHME
KB 2R T 5 2 L MR TH LMo T,



BRIRES  21A034, 21B032

MEFESE YAV / Da—ILOREKEREEBEREDOREEES DR

K4 - g ()
e
e [FIBFSE 73 8 AR

2021/5/13-15, 17-20, 9/29

(AREH - BRI DHER]

~NUH )V a— ik, FEROESEIEMERE L TH
RSTWD E[RIRFIC, MHFEIRRE AT oA L L
THHEETH D, —MiC, BEEBEYORmICELL
HEREMIC K > THE T2 LS RELFITD LIELS
nTWa, Larl, ZoREBRIIF2ICHIA TS
53, BICRE R ICEN B ERCRER R E OEE R H
5 Z EFEEH STV, ARBFEO BIE, HHRER
2k, =~ H v Y a— )V OSEIBRRICRBT S [EER
DOETERAART, TR DHERER & OBIREZIS
MZTHZLETHD.

FgEICIE, TEERINPEHVE AT IC X - T19834F 1T~
U U HER: T HEME X A7 GHS3-3MIHEIC 8 v Tk 5248
mPrHRY 7 237 T — (FRR158ME307364F), FME12EE
004303F)) 12X > T, GREHELHEREY DD HERIE
Nn7zsEk (B92-1-1; 74 mm X 60 mm X 66 mm) Z V5.
BRI B0 TE S () 12, RTUA h~—0—TH
L THERFMOREREL LTz, ~—h—L /P a—
O Z B et THEELC ] L CEEH 2> ARG O AFEH
PRI S, £z, RV ORERB O~ —I— &G e
THEAFMCHEIL T, ZOUWE 2 HARE L BT 5
BIROBEEI 2155, ARE, BREZHLZNIZHONT,
HEFENCSHIOEIPIRRR 2 2EIL, X HICHEITRICS
REHDWEE ST IS 2 LEIL 1050 E L, il
MR - AAEEKOZERET S, BREREEE, %
B OBGES AR EHCTAEL, BREAHIEY.
FEBRIC X D IAEFRRBALR D kD 5. 261, REHR
B TR IRIR MR E 2 E 2 H W T, R e AT
TR, FERRR SRR, FORCZ: &5 A 1K %2
RET S, FERMEITBe 2 W THEET 5.

IHE TOHMBROTET —ZICL Y, ARk, BiR
BEBIEHART A h~w—B—I < ORE T OFE O H
TR A BB Bl S CTHIR S D Ui UIRA . (R —
3[) LT DH I EBHERINT, ZDT NG, /
Y a— VORBITHEOHER Z7edk L T\ 5 LHEE S
N5, Fiz, BEICH L ICONTEHHBEKSRAITIEL 72
LEMBPREND. KFFETIIINE T —ZIHESNT
~ VU H )Y a— VDR ETORBEDRREMIC OV T
U2 L Ebic, BART —ZITHDS Wik o
LEFIZONWTHEERT S,

AHEE T, RIRBMERIELEE (MPMS) 2 H Tl
WRB L WEaRR O EREFL TN D /) ¥ a—Lf
DRGMSE OFM A ST 5. BT, BEEDIKIE
WIS S (7 =V _—5; ~125K) 73 ERHAIR
ORI X BHEMESEYRIE 2 A5 & & biT, VSM7Zz &
12 X 2 A RNERR & AE b TR IR Y
B DFIEEITV, ZORIREMHTS.

/NHEFR - EERBANR A IERT (LREEIER)

FIJF B, AR = GEE=7), Al s (@R, il &4

(FIA - AREERE - BONT=HE]

ARRICRBNT, RIEEERIEREE (MPMS) Z T
/¥ a—)VOPES FIANCEI L 725508 204 L Tz, Bk
B, 300 KTOIRM acqusitionifll &, 3 X UZFC (Zero
Field Cooling), FC (Field Cooling), ZFcycling (Zero Field
Cycling) %177z, 300 KTOIRM acqusitionill i #& 5F %
Unmixing L 72 #% 5, 5-10 mT, 20-30 mT, 30-40 mT, 1500-
3000 mTDADDIRRETI A T HRTE D Z L 3o hro iz,
IRE R /15 (VSM) OIRM acqusitionfi 5 & FLEG R
A aAT o T AER, MPMSORER TR i - &k
WS R IRFRIC B ICHER T E 5 2 & b o, Th
VIHIE DRF R 7 — VInB I D 2 &, BES OHUINGEDS
Bpn b EREELTWDS LEXBND. ZFC, FC,
ZFcyclingDREALITE 7 — & 7> & iR DO ARIR L AR
M7 2=, ~125K) OFeAEY 2R AT, 9
W iedro T, FCHifR & ZFCHigR I, 150~250 K2
SHEIE 300K) O TIE2 oD —ET 52, XV
{RIRA CFCHAR MR % ICZFCER#R 2 B[] 0 B T < 5
Mard. S~ v T VBT E 5 RIE TR 2
TN OFFE R H- 2 T D RTEEEDRH 5.

T 2 R—EH ORI DT IT, ZFeyclingdNELih
HBRIZ-DVNTlackson & Moskowitz (2021) O F k%R ATz
LA, BN ZHERT LI ERTE . £9, 1KH
FEDOHIE T — & 122> Tsmoothing spline TO.1 K FIZ
BRI L7, 2ok, BETHY LicT—4 24Kk L 2.
W7 —2IZONWT, ZHSPHERTE 20, Fim%
G E 7o W FEEEIPH I OV Thackgroundfif & L T7TRD%IH
KX THIRELEL 21TV, B9 7 — & 225 Z Dbackground &
AR B EET 5 Z LT, FHEER O @RS
HZFREL Lz, GOk 7 2 )b_— S OIR FEHEIR 1394~
14K TH-Te. Zhud, Tz ate (54 ) BEKIR
& D2 WIHRIRER 2 U e #IE DR 2 ™R T 5, &6
I, ZFcycling® #y#1 il 300 K E fE 1 k4 2 g eh
BRD300 KHIEME DR ERK S 72 (AMe; Ozdemir and
Dunlop, 2010). AMcid / ¥ 2 — VFEHIT < OB T
0.05Tdh > 72hd, —FHHRVEE (~17mm) TIEA0.01T
Holz. Zix, Ozdemir and Dunlop (2010)iZ KiuiZ,
ZNEN8I% £9T.5%DIRLEE (2) ITHYETD. Ok
R L YEEEIC X BIRM unmixing D45 %75 ORKE S DEN D
b, /¥ a— VKL TXEBEBEILEF O R MK
IEER{L L Tmaghemitefb L (@REET)), / ¥ 2 — AL T
1L E 512100%3T < F Tmaghemiteft T 4v7z (FRE ) DMK
TL&) ZEenfERIN5.

WIKEHINEERFA - XAFRRARRRES 108
KCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for

Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021

DES Projects Kochi University



BIRES  21A035, 21B033

MEREE TEUILOHMBHRBEYS, SEDLREKBLUBRDKARLEBDET & EIHIREA O3
B RE - R RY HEFN WEHE (EER)

K4 - B ()
W
F[FIBFSE 73 HEE AR

2021/6/14-30, 7/14-20, 9/15-30

&
ma
E‘élll
B

BN K (&R, S Eh GRHREITER)

I RRIST GRS, Al HEsL (BERe)
B R (HEE=T), MR R GREESIRY), i 424

(AEEH - BIF SN BER]

SEAEOHBRIEIEAV T, R i ~ 5 55 0D 7k AR
TR X O EREE Ok, £3) AR (4,
W) OUEESIERITIENESSINTRY, 0
WETHIIEEREETH D, Ll, BURTIERET
TIVOFERITAREIED K X <, ZOMRFEICHEHAIEER
IR X 28T — 2 I IEEDOZ L WLBE O Y v KT
HEIZIE S NS, IEEH LD ZNE TOMFE (Katsuta ef
al, 2017, 2018, 2019) TirbNiz XY 7kAE LR
SRDH A T ~FFRAT v TG T D34 IR E v
B OHERE I 2 T ORI K Y, 2—F 2T KEEH
R CIIAAR OB LR ZIT TE 2 LA L2
Llpote, Fiz, BUINEEE (v 7)) OWEYE
OO DHHRERP S, BRI s 7L v AT —F
TV a—AXU RO X BRI RELEICRT 5
ARV T RO KA L OBEE 2 FiEk L TV 5 RTEEME A
HNTR o T2 (BRINGREE18A032, 18B030, 19A017, 19B
015, 20B066).

F 2 TAMIE T, 20194E3H1~5H I2E v A kPE
WOV ¥ 7T AWM TERILL 24EHI = 73k (24 m
E:1.5mX164) %4 L L, XHHCT=ltrax, v /L F & v
Y—aT7u =X, BEET~H0TFER O R
DRAEE GG & A~ R 7 — )V T &R T3
HZEEREWE L, 5T eI B L 72k x!
L CEML22 98T (XRF) OB ESHT, S5494T (XRD),
Z LTI DO TIT 9 2 &2 X 0, i E4mFMIC
B 2N O/, A0 oREKERECRA, RO
A YR OB & 2B FE~ BT F O N RETEILT 5.
BRIT, fROKINICHR Y K LA L A &IE B S ox4
DAKNEEG ORI L, ToOpMRITES K, L, 49
DR IR 5.

(FIA - AREERS - BONTzHAE]

ARG TIE, B IVALELR - X7 T A3 T2019
3 FICERIL I EHERE Y = 7306k (19SD01~05; 1.5
mX1674) Zxfg & L, Rk b i BB ROeR 2 = R
M ERE CHi AT 728, XHRCTPXRF2 7 A F % F—
(Itrax), ~ vV F v oY —a7a H—E2H Tt 217>
7z, EFPItrax 2 AV T0.2~0.5 mmAF{E EE CH I - &I
FHREHZHEL, BONLETERRT—4 a7 E
BIZHEDSNWT, SR a7 oxttk b, HEa THIRKO/E
BaATole., FORE, RETI RIEOKBIEHTE) <
a7 HORBUHEREY OB —HICA SN O
SEIKEN 2 B 52T 23 TR IESE 8K 724913 mEE D
EEIRE PR SN, a7 0FERET VL, R
BroOYCEMIZIVETR L., B 7RI =27
D22FEL D CHEARDFER, WIETE 2> 5 DGRES2 em (K)E
37 B 1XAI28004FATICHEY L, HREEAI3.5 mDEAHE

109 HIKBHIBEERARA - XAFRRARRRES
KKCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for
Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021
DES Projects Kochi University

DI EIED BREIR AT LV MTRE B3 BHERK
L2 FERTOBKIICHIS T2 Z &, & HITHREH13 mE
FEDFRITRI4 2T FE/NTHRHET D Z E BT T2
CEIHERE R B 13KI30 e/ky [2AH ) .

BE a7 OEMEAL & Itrax T 12 X B RS 0>
5, UUTFD XS i ERELE) L ATERHE S e
RIS B 2 7§ Ca/Tikk, WEIETTE O & 72 5 Mn/Fe
e, 2L TWEEZRISUTIHED D, FHOKHIOR 3
FE4~13m) [TV U F U457 4 ITR C TERWERR
BY L <IEWBRT L3> 2R FREE TH Y, B/ASLDO
WA 7 VORI D X 5 ZokHC I 1T 5 223 M R IR R
fbA Xy MTHISEL T, TR ILEBE DR, G,
FART A I 7R R B IC b o 7o T L AR S Lz
— 5 TEHH (BRE0~4m) 121X, HEOH VI ¥T
AW & [FRRIC, WIKALA R WEAE TR R BR BT IC A D
D, HMOMIIZHEREEZLND T I FHREL TV,

FE 721 emfEIT B L 7 i BT U TRE 144508 238 8
L, fEBair247o7c (FEa 7153538, EFitE
YD BT, BRHOKHIREHED & 32508 . fER 4T O
R, 2EELEL CITXEREOFER - [KRTEH R~
VIEREOBARTER LY £ <, SfIcRW TEAME
EPMEBRTCH 722 &3 hoTe, Lo LREIicZzn
FEDBRESEMLTRY, FHEKE (41~1.207470)
TIE, A4 2N EIRFEEE T AR AE O B DMER L T
W, —F T (1275 FR1LAE) T, FHRMiEdo
EIGBEI L, BIE L RRERBNA T v 7 OREAEDIER
LCWiz, EHittam Ui LoicEeE+5E, TR
TR (1.2~1.0074R1) (ZiX, SEBRBIARIER O A3
JEXBNRER LR L, sEFrtarh i (1.05 ~47F4
B 12T, BEEAER TH D Ly eESe~ Y B
LY —727 &l 2, W 7ehbE K CBREEDIER - 72 2 &3
AR I, 2L TCESMRE GTHERILE) 2L, 3
EXFOA FB 2 EOFEARIEBBEML Fo—FH T~V E
72 EDEARIEH BB L TEY, R U K
DBREEICE b -z LRI E N7, Fric~ Y Eo#EEizde
HSOFEDEFAFNERE EXIEL TRY, EHritickir
2 REA DO ZSEIT H S 2 O HERIT L 5 KA T OFLE - 5l
WIZE D HEADBEOBEEOISE 2R L TWD LR L
Iz.

EH1L, VYUXFUETAHORREEL XY TREED 2
k7 VI (Shichi er al, 2009; QI) < I )VEAHERD 2
v 7 (Yu et al, 2019; Paleo-3) OFEFE-& b L 72,
FOFER, R TR TITEKGNIT N F B HEESL
NITHRL, 6TERMEICYBRAML TWe., —7,
E AN TIIEHKI D R T v THiA NS, 5EHH
WX X VR L IR A R TV ER ALK L Tz,
DX O ITRHEELACITIS U TEAR 5 R ZE B O R DN
ST o7z,



BRIRES  21A036, 21B034

HEZFEERLZ KFEZEL LE-BEMERNOMERFZARN L BEMEOREERFR
—REE, FLZ—, IVHY/ a—ILEDERIEYERISE—

K4 - A ()

A R - WK ISR et v — (FREHER)

TFE 2022/3/31
HFEBFESEERE AT W GREHEZERD, W EA CGRIERE)

BTH Wik (TIETZERS), MNE RBRE (W EERELT)

(AREH - BRI DHER]

Bt vxke b, EERHUE M7 TIEXRE, ICPEIZ X 5
MARFRE OB ER E 2o TV BRRICRZITOND (2
ZTIEIMRBIEE LT 2) . Bl 1 EA OERBE L2
TN, EOMRENERY ST D (22 TR
AAFELEHT D) L, B RFIBRLND., AR5
T, B 7' ¥ —OREE 2R L T, %3 1~10cm
HALOIEREEBIRIC X &f G 230 ICBE, EL,
ZFOEREREIC, BREY 7 7 A A= —DIERHER]
REITHZLICLY, BRI EBZ5WERY % B
T AP AREHIARFEER ORT.HHEE O THFEEIC
SHL7z#k DB, C, D, ETH 5.

FICTAF v T kY, K, Fh=—, v TV
)V a— VEDBRERB TN T, BRDERIES
NoOHDEHERITRT. v B )Y a—)b; FEill
BN 7L AF5EE BT H (FETERT) 1T, L
TORBEIE DI, HREOHBIFTREME 2387 L, JAMSTEC
A KL AREBEZ A EHRICEALEREZE TN D,
Fh=— 1 FAERONEBREE S HIFI L, TATSCANIZ X D
F L =— D3R TR OB ER Bk (HHF
K, 201720R). Kika 5 (a) ~ > hIVIERES O BERCE
{EDHEFTH ] & D =R TTHIICHE A B D T & A3
U7z, WAL S F AR > FERIEA L 2Ea DCTA ¥ %
Efr 6 (b) ~ v MVEIESE 2 U 203, FEEOmEITH
S AT S 2, X () BIDVEE TIXESY OIREE
DIFEDPBO LT CAEH, &7, i, 2019, 2020
SR, BEFYEEEEN L DL a0 A YT FED
T SEsE RORIREENE D LB bND (A, &7,
fil, 2021Z%/).

(FIA - AREERS - BONT=HE]

20214 R VIR R AT D3 e Ao o T T d, LART DA
DT CTEASE T — % OHT 21T 5 L3R, FERITIH
DI (CTAF v 1) ZBFEANL T2, 2O/, ¥/ v AT+«
vy AT A AR &t Aquilion PRIME/Focus Edition
AR SETHEWEZ.

MBS O W R AR I, I E T h B A -
L DOAFBARFIRTHD, FEETIEFAT Y 2—A
ZfE 9 KILDOREE K O - iR R HEIcfish
T&, b xid, Bz >ARYETIE, T
7Y LRE~ IR X D KA ORMEEE DS, K
WE ST 7 U B RFETIEF LV RA—F A b~ 7 <iEH)
W& D KILZE T OIS PFEMR L L TEH S TE
7z.

WESL— NKRTIE, Ay bARy b~ 7 <iGFEIC X
D KINBER D, < > b VEIES S 3 5TV 523,
HolE s —#AICRO01XRETHAS 5. Lal,
SEEWET L — N TR A7 = THEO~ 7<= IE#IC X
H57F ARy MKIUAFER (Hirano et al, 2006) i
HEE T L— NIROTBEGR /) 72 WHIERGE ) 'E D AT H3 7]
BEL7eoTo. LITE X, TF ARy bKINEAKEES000 m
PRRICH DTz, B EKIUFREICEREFEIMES . HEH
7R DERER - ST T DO ERE 2T V005 5 (R,
fit, 2021).

R/V [HiE M KS-18-9fTHE TIX, Hiic 22 HiBRAEL 2R
& (A & B BELNE, L, (A) 7F ARy bkl
WIIET L —FNEFTOT7 A/ 2727 (FEEK70 km)
POHEEHRT LI/ ~DOEKICE VRS LTZb D
(B) 7F ARy MKINTEBEEWEE (KEEKIS50 m) T
ik (=—n) ZEMRLTHDILOREY, RV [H
T 9 KX HREBHAEROG IR BREL 2 VED
a4 - &1, #2019). LorL, RSN EAHEHT
DB, IR SN DS DR A - FERRIC
VICTA % ¥ T L D Xtp@ilh B OWER MR S D,

CTA ¥ ¥ T X D5A DIEMERIIZE:. TF AR > kK
WA 2 =B M & L2 YKI9-05SHiE THeE L 72, 387
L7t 7 F 2R v MEEAE (6K1544R05) TiE, L
WIOIRTIDAADBHER S CFHE - &7, fh2020), 4
BIERBLE - EPMABIRIC I VM ORIEE1TH . —7,
PIRTOfiHE CERELL 72 7F 2R v b EETRE 6K8T8R02 %
FL<HBLTRY, EBNIALITTHDL BH - &7,
f12019) . FIARTO TF AR » b~ <~ DHEEZK2.7L
DL, BEEITHRIS0% & 72 5. BARRNCIEIXHRE B EE 1 B
WEBREL, WEORRLEYEGEMS T —TRIL,
g a R0 F A YT RG] - EROAEHRR
cLieneEEZTWS, ZoREHZBWThL<= v by
MBS A > B D3RI DA 6N DD, koY)
VLI, EEMEEEAARFRT, BERITHERF
THD (FH - AT, h2021). BUEERD 72D OFEYER
YREIZINEFTH D, WAEESERECEI D LV
2 IR 1 kglZ D E I~EE L 2RI TE 2N E NS,

R AR - ARk - PERELA - BT AT - B
AT (2021) @ TF ARy MEEK O~V b UVEE -
RS OB SN - SBAEIE -KEETL— RO
T AT 2 TICELMENEEE LY BRL T, FH
H B rAERR, No.22, P99-118,
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BRIRES  21A037, 21B035

MRREL FHRNRENSRLIABLPHAE & UIRHTHETH
BRI R - mACRS: B ERBREIR S rt (RERT)
2021/6/28-29, 11/15-18, 12/15-21, 2022/1/18-24
PR MR (B EART), Rl HS (BAIKE)

K4 - g ()
W
e [FIBFSE 73 R AR

REH OKRES

MR 5, WA - (BE=T), A4

(AREH - BRI DHER]

AW TIEE Y AVEHEEO Y 37 & 7 HsIc B+
L HEEATE RE2TFHER) olkg x7 527
JE) &, KE=H MDA T 4 7 2% v 23T L HuE
ISR T 2ttt GRSTHFan) OWkE (7Y —
VUNA—E) gl 5. Akl X OsErita
WX, KK ZBLRFBEENBIEOKMMGITEL, Wi
ICHIKERBIFEL 2\, B2 IRE L EST L 72 “IRE
7 L LTRGBS Rk R ITEUE XD b R
EING WK IRBREE DA M3 > T iz (Hasegawa ef al,
2012, Climate of the Past). TIERIEL, i (A Z
9) IMREESND e DF~FTFA — ¥ — DO JUELE T3
ENTRIRE CTH B2 DITHN 2, HuERIE FESRA b A2 R L 72
T~ T EF =L — DB B AONDZ LT
F CTOMZETH L NT 72> TV % (Hasegawa et al, 2018,
Island Arc ; Kuma et al, 2019, Scientific Reports). =5
(ARG ORFAT & XFRBAMEE (XGT-5000) % N7z FE e
FHRLREBOMATIC LY, BELFHOT 27 X g
VRSB B 2 Sk L Je R~ TR 7 — L O REE
M RAONDL T LRI TE.

% ZTARMZETIE, XRFa 7 Ax ¥+ — (Itrax) %
W m R D fRRE 7R R B - B R RE B O &,
XRD (X'pert PRO) % F\\ 7z SEREER D fi#dT, CNSHHT
WX DM ERER T O 20 T175 Z Ltk D,
H AL R I X OAET R “IRER R 5, A~
T HELS—F— L WS IRIE VR R 7 — 2B 5 ik
iSO REED (BKELH L XUELER) OFET
BRAD, LT, TNETOMEILSHL NIRRT
FE~TFFER =NV OEH;H, LVEHHTIEEDLS
WCEBHL TWD O ZMAT 5. AL, HELY B
KRR FBRE D <, WERERESETL 2
GREHT I, HE~TERT—VOKEEH LD X
STHEEL TW D%, REREPFERLL ICFERWRE
2D Z L THEIARITH S ST 5. AR DRI,
IR EST T D Bk DO KR S A T L DRFRMG 2 T3
5FETHHEETHS.
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(FIA - AREERE - BONT=HER]

WEEEEICRe< 2 v FHOREIC LY, EVIAVOHE
feh g (v 7 # 7)) o a7k (CSH02) B
IEMBTET, [Fa 73k 2RI TFEL TWIZXRF
a7 A%y F— (Itrax) & F V7o Re o0 e 7e J2 52 -
MR ITCRAAREB O 21T 5 ZE N TERP 2T, %
ZCAREREL, 2 E TOFEFA TIT o 72CSHOL =2 7 D
30 mX [ (RI30 54X ) & CSHO2= 7 D60 miX i (%145
TAEXE) 0500 pmfHEfE (RISEOMEEE) ORIERS
ROBFRIENTITIESI L T2, 15 DIV TG R 2 AT L
el Z A, CoTitkREHA— Fu~ A NAEOAMENL
WCELSHELTRY, XLITRE - BBRFRMELET L
b X SHET D Z L5, CaTikb TR R/ A KBELT D
Ty —L L THAHTOLL ZEBHLNCRST2. T
DOCaTiLk OEFNITER 7 — /L TEABITHFEL TR
D, &5 |ZAmplitude modulationfi# T2 & W FHE R 7r—1
DZEETAI1077 4 JE B OB LA B A TR AT L T
WBHENWH ZEDRHLNCRR o T, BILZDOTHERr—
JVIEENDNI10 75 R CHRIB AT BRI, KEIC A
SID AL (B2 H— Ry A 7)) LM
LTWAZEEZRWHLZ, 202 &0n, REESTE
A TRBSEOK R D3R L 7R | Ic W T, THER 7 —
NV TCREPARLZERNCEH L TW e Z L 2R LR L,
Scientific Reports Z6\CHRE, BHHPTHD.

AREEXE 7, 7 AV T OMEF IR~ Fh i o5k e
() —=v Y N—F) Zxtg L LT, X'pert PROZ AV 2
TR B DRI B 4T > 72, F OFE R, MEHHaiH 95
=" (Barly Eocene Climatic Optimum: EECO) Tt
T57 )= ) R—ETFEORBHETIHLFRIIC XV 4
RENDHELIE TH DAY A MBELNADDITxt
L, SAEIRHICHS 925 7Y — 2 U SN—JE R s
FVFA MBASLNRL 2D E WS, YR O
EREEBDPHS NPT oTe, 7= ) N—BDFE
SHZ BRI L 72306 OXRF, XRDAHTOFERN G, baET
R~ P O R B 2SR OB &, HIBkiE 2R
TERRRILELEE & OSBRI S IT R - .
C DR PEPs IR, BT CTh 5.
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MERELE RHPEE, SIUAABIUVHEMBIBENZRAV-AHFIXRREEDO
EERERREIC & 2 KBENBROTFXBIE & BKADZEDRE

K4 - Al ()

WrFEHIfH 2021/6/14-18, 10/18-22
HLFEFE A i AR (IWRRE)

(AREH - BRI DHER]

KIBKARGRO HFITIZK A 25 100 kmZ 88 2. TREEHE
BET 5 KRB O T WD, MBI VT T ZHEIR &
T2 Bl R 4 KRR AR TR 2> 5 K160 km D M SIS BI7EE L
TV, ZOBERIKICEF N AR & oz
BLTWD, 207, R4 KIEGRIE, WS KB A
PR OIRENC 5- 2 2 B e isin D To DI e 7e %t
LTHD.

ATFGE T UL 25 P k4 KW DR BT 5 2 T2 38R 1T
DONTiEm T D Z L2 EIE L, Wk Z2E A 72 IUNAl &
AR 3T, K RMRHERE Y O Wy B, E IR AL,
HEREW P 3 E D IRALAR T O BRI & Lt 5.

YR 23 KR OB B 2 (R T 2 2B 2 TV A IC &
BRRETH DT TR, BK - BROBRI L bE
WTHY, ELLHEMETINERD S, AHEFREDH
1C & 2 Wik D3 FTRRA K TR OB BN 5. 2 T B A PR
BZENTEXBHZ LT, ZOHEERMESAREDEE
IR D EIfEE N D,

(R - IEERAS - BEN-KR]

Aso-4 KB D Fe R O FEE s T L O oK (P %
KX vIbde#160 km) TH S, AR TR 545 Aso-4
KR A RO EE KK TH D IA=2=> b (1B
B, 2007) &, BBEBOH T ZGKILKN G725 Sl
= b (Watanabe, 1978) Th 5. AL T, HidH =
=v FExBRIC, BV T (KRR, T~ 00
ERERPTICRWD, EHAMY v IV ERIL .

TSRy 2 A T BRBE R RS (PThD) 38 KT8, ki
HefgY) (PFD) WO ALK & VTR EHEE (ROHER,
T UNHT) AT o T,

(L7 TR B AV KRB IR O R E 7> 5Rm 0.82~
1.29% D KSR 245 7, FETAEE O IREWTE K TEH
200 cm, FH#EH30 cmTH Y, PHELORIAR O MEHER S D3 R 72
N5 THhoARRm 1.29% # I L 7. HelSAE 1L EHR
T TRm 0.82% CTH 5. T~V ORER, 7777
A4 NMCBER2 2O E—2 (G/YY F1334~1458 cm™, D
N2 R1557~1608 cm™) 3% < O U T A LEAIESH

KE WEF - IIORS: BURRHADTZERE (B 124F)

7o RS H T, PThDIC X B9 1 &4 —~UL MG D
iz, RO ERIIMEIC X0 B ) HAIKTHA 520~
325 °C, & CHEFJR20-525 CO#PHATH 5.

SR OB E#RITScott and Glasspool (2005, 2007)
BIO, KRFEH» (2011) AW, ZoiERE, RIEA
F D E R BNR EE 13340~530 C LB SN D, T~ 5
Keatric Lo THON T~ UiEE)R (R1) - mER (R
2) 26, BHEOBEXREHWTHEIRE 2RO, 20
FEE300~350 CO&FICE L £o70. UL, REZRE
FWTHERE L Tz RAVAR R OBEBVREE & T SRRV R L 72 o
72. PThDD#ER, WAt J7 0L 022 81 h3325~525 ‘C D #iBH
TEbND Z LiE, EEBORENZOB TH-722
EERIRT. EH - BB (2008) 12 X APThDO HimHEE IR
FEVT L E ERTZNZE R (127.5km) T475°CTH Y, [LAKE
WOl R TIE300 CLHEL TWD. KIFETH LI
7ePThDDOHEFIREE L kXK E REDRVMEL 2o 7e. B’
EARF ZAWERIRB LY, T~ 060 OHEER
FE & B~ REAPThDIZ100~150 CREE L EHVW. Zh
VIRBIAELIR D JRAU AR i 23 KB 2> & 52 T e e B BIRL B
L, WK OHEEIR I KRR O EEIRE 2R d
T EEZLND., KEROBERIT, PEEERSEN
ZIEH (2011) 530 S PThD DO HEE IR FE I Vs 5 &
7o T, IR RGN T X 1172 Aso-4PFDH O fRALAK
R DOREFHITIRo 0.83% (FAJR, 1994) THDH. AKWFZET
AL 72 E T WS R, HEEH R 13337~430
CTTH5D., WEL LA ROKEER, HEEREICEA
IR,

Aso-4 KB X160 kmPL_E o> 37 F1 C300 ‘CLLEDIRE
OO, FE (1994) 12X 5 KERE L OHEEIRE & It
BLTh, BMRRECK TRV, ZoREIE, Aso-4
KAERE YRS, MKEDOKTIC L > TR Z T S 20
WEE LicZ L 2me+ 5. £, L0 FROAso-4PFDH
DA BT B EXILH N ORA & B L TRE W
CKIEZER, 2020). ZAUiE, MR ZFRET 2 KFkk o
FEEPNE L b PRICKT S, UbEDZ & XA
JEDFER & LT, Aso-d K OALALIR G R QI AR E T
WENCISWT, WEOZEITRNWEEZLND.
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MRRER BFEIVVRIT7OBMIMEFEHERS
K4 - B ()
W
F[FIBFSE 3 AR

2021/8/2-6, 2022/1/5-8

(HEEW - HRFSNIHE]

WEE) Y A7 = 7 ORI 2B A B+ 5 2 L,
WHEIR X A T 2 7 ARHIERIRBR A B ORI 7217 T <Y
TR EFRBBICRB W TR R WEETH D, EBICE
T, BERAVKIKOBEETIEL L TH HEREAR
IKHE 2 AW Te SRR E D H STV 5. 1960
F o T2UIAD T b HFF S 2 MRS E N TiEd 2 08
(AR RE R R 2B D D2 | & AR 7R RV
FIIRZFASPITEN TR, SRS R EEERS
ZIO AR, BEME - S5 - (LR O A T — 2 BEEIC X
DM 2 DIFFERNETH 5. & 2 TARIFIE T,
TR L O L TR S NI E ) Y A7 = 7 2Rk
T5E4A (KA, T - ~ > MUVBEER) O/
R[IBREM A ST 5. RRIC L D aasmit
DRI, IR GRESCYRBRE TIT b D MR B~
U ZITRBWT, B0 XY BB HEERITO 2 L
ZERBICT D, X 6IT, EROIRE - & e ERs S
DR TR B SN TnWb MEEKIIEDFZ /<2
AN (FeusTi0s) DFRFOEFERERI) L\ o1EkD
M % KIRICTRIE S &, ZOmEEED~ 7~ DLl
FROE, HRT D ORE - KEX - - IR, ¥
itk (BREACIESR) (T o e A E B, TR -
<V MV DOFEERELEER LIRS AREE 70D, Tz,
ZHE TATFRNED TR 54T & I % e B~ v
NVOWBICARFEOR R EEAT L LT, KR
BT ZRRURIE T W E AR OEARICERNT D Z LA
T&E5,

(FIA - AREERS - BONT=HE]

20214, AV REEa YTy R4 X, dbiiEehE
TRIEECEHT, KEFEF RS, 7 ¢ U B Ui~ N AT A
VAVEEH AT L)ALV, FREASNVD T T 7T % —
V=, Fv—r, TFFET TERIS N kR
Bl KA SRR TR L 7 IEBCE 0 2 4T L 7.

SH2H~8H6H DM T, MEARFEE W SRR
M, D-SpinZ JHW AR, VSMAa HW Iz b A
T U ARPE, AT —BEIE 2 Wi AGRE,
Ty X TNy URECERBIE 2 F LTz, JIE O e &
LT, maly 7 —%2FMHL TEAREOBE 2T 1.

1A5H~8H QI T, B RKFEZ W o iR < E,
D-Spin % iV 2 33, VSMZ HWizig e A5 0 &
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B B - ENCAsat et (320

Zhao Xiangyu (ENZARMBBFZERT), FA 2 GRALKS), fit F424

APNE, A CF—WHFE AT ERERALREIE, B3
Ty VBHERBIE R ERE L 2. BIEORTERE LT,
ANy A —EFAL TEaRE OB 21T o 1.
ERR264FFE A Bk L THEME L TWARIEOFER L %
DHEZNCONT, FRICIERCELEOR, T ORI THEEL
TEHEE ) Y AT = T RERCE A ORER AR A 15 7 U T
[EFHRICEE T DR & TRl OFER BN THEER
L7z, BHETRK O A ARHE #5128 2R B 1T
DMERKIIEF KA —BEEZE T2

A S, HEH &, KU BA, B B, FENORHE,
Wi R®E, KK Eff, A~—rF 714454 hDlE
BEE L L2 —~ o M VEERUIC IR DFe (D) D4y
fi, HARHERRE 128 RS, 20214894 .

iR K, R B, AR e, LvmEME AR
JEIAERCE SR DIERSCE L 7 v 2 2 Offf - R—1
7 a TR B OREMERESNT - BERIE - B
EDOWH, BARMEFSHE128F M RS, 20214594 .

*HP B, MR B, FHN A RITRYL, FE
I, B Ef, <~ R A S A ORERUAALIS
EWEEREE D AR~ DIREE, ~ U H ORE  HEY VR
7 = TICRIT D AKRFEOAERICET HIEE (BEHRA Y —
HZE), BARMEZRSEI8FEMAS, 20214594,

* Fujii M., Unveiling seafloor spreading mode and geo-

dynamics in the Southeast Indian Ridge: New challenge
The 12th

Symposium on Polar Science, online (zoom), Novem-

in Japanese Antarctic Research Expedition,

ber 2021. (Poster presentation)

HY B, AR %, HFH—&, FFPIRE, KFIEE,
FEIER, B B, »AL AR, BEFER OIS
(LRSI 31T D 8ROl OUKFRARR D b, ZERE
I8 R Y7 82022, online, Mar. 13-16, 2022, oral.

Shuhei Tanaka, Atsushi Okamoto, Kazuki Yoshida, Yasuhiro
Niwa, Masao Kimura, Masaoki Uno, Masakazu Fujii, The

relative rate of hydrogen production between olivine-H20
and olivine-orthopyroxene-H20 systems, Japan Geoscience
Union Meeting 2022, oral (in-person & online), May
22 - June 3 2022.
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MEFESE MRKEIDN\VYEEERHE LTRAVWVERAHIE S UMERIIDR Y IL 5 DHE

R4 - e (4)
el
RIS HEAE AL
(AREH - BRI DHER]

WK TH D2 DV IkE FREERARE TR0
oD NA RO FEMENE B2 HND., Lichis
T, ZiHD OBBHIERFESE 250402 O Hil o Hi s
PHEET 2720 0FAREEERE L THWS Z LA
BRICDEEZOND, THVETHELIZHARDMKKE
(BHanY, TTINY, BTLY, LXYT, THY,
FXR2E) L2 T, 2 hav RV 7DNAZBEGER
L THWTZ L OBEHENESE ORELZTV, FL
HBECTHLEEMICR LM REPELFETLH L,
ZH OEMREE LA ARIE O S H &< BEE A
LOZLEEHALNELTER, £, 6 0HEMESE
2R 5 Z &8, BN TOIERKAKRIC £ 5 R ([
PALETE) OfiEe, ThbolkZ2HETDI Z LT
L T& 7z, AN, WEO ERE TS < EBIgH
SN BRI S I Y 2, [N TOBEEH
BEMHEELINRTS 2 LT, ToXZEMOREE» S
THNOEDSIBICONTHIREL LS ET5H5D0THS.
DU T E IS AT R piedsk & R isidil # ok v SE
LR, ZO%ERE LRI TIERWREE X 58D
H5. SEOMEDBENE, 0 X5 RKEJINCTEWT
ABEMBPFEET DO, TUEDORFHO XD S
DPTONWTIHLNCTEIEEHMEL TS, E2
WIER)INZ DWW T,  BEAEEE ORFSE TR L2 kR T
X7~ IEREFOBEHMEDHER I N, AN,
NEHIR D BEBENZ IATIZBNTY, Z0X9
RIBLRHMEDR A LN N EH LT D T T, U
JIDOERHIZOVWTHHLIZLE S ELTWD, I
E T, MOKAEZEEERE L THY, BAROHIRIC
DWTHEZEL TELD, SENES 5TV EFH ToHiS
ZOWTEELES ETH5H0THS.

B T - BATRS EAEHERIE ()
2021/7/2, 8, 16, 28, 30, 8/6, 11/9, 29, 12/2-3, 2022/1/7, 21, 26

(FIA - AREEAR - BOhTER]

YT TOFEARRET2ME AR A S 12F DN T 1 & A T3
Mt &N (Hap.1~Hap.12). N7 v ¥ A FTEEEENE
Do T DT IR o HR (0.9333) & BRIk O F
(0.6429) TH Y, HEZEED KL ED > T2D b HHM)I
(0.0016) EARF (0.0010) Th -7z, HEAREE CEMEH
AR (FST) Zskiz & 25, B bEaED42.3
% TZEDEPHE Th-olz (p <0.05). FFiZEDJI| (Hap.
9D H) EFTH)II (Hap.10362.5 %) 1T A ERIEIC X
D, k& BABZNAT v Z A THEORATERT
holEZONE. £, R2ANTuZATD5H10NT
a2 A FXENENOFEARFETHAONT a2 A4 T TH
D26, WHHIekE LT, EARETIESD
EORKRZNWALZEMEFEHKL TNWDZ EDRRBREINT
Hap. WZHE DI 2R TR TOEAHETHETH - 72, T2
7201, Hap.52> Byt (A7) &Him GRMJID TRt S
72z l, RO EEENITHRURKICEEND AT
g A IR ENTZZ LG, BITEIXI D> TS
WHHNNCRWT R - i1 >0 7 v—TF L), F
Wl & TSRO B DT TH S IRIEEMEDR D D & & 2
LTz,

—77, W LOEEARFEROfE R I IV T, LER 2 BT
T RTRUAT v & A TE2RL, W2 T
HEL 7272 BT A SN D o Tz,
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MRRAER BREHNEFIISTIPRATHHOKESA AV MET

K4 - prig ()

BH OBK - BIRKYE = 2F 27 ) -0k 72— (GEAH)

W7 HAH 2021/5/24-28
HFEFFE S REMRE R ook, AH B, #F T (B,

g Flf (U0 ICHIBRERBEHN S 2 — Y7 4), il &4

(HEEM - HRF SN IEHER]

AT D BHIL, HEHREHET — 2 BPEELEVIBED
B EDIE LR ORELEETL, REOER
BHEEORR R O I 2 IR 2 & T, FkoBR
FRNCSEOEREIRMTE 2L TH S, FEBLTOE
FEDTID, WHEHEYOFRMAFIAT 5, FHEHHIX
KRB L M IENBIE X 0 b RIESKI2 E R < T
HolcLINTRY, BHEICRBWT, FkosETFH %2
119 BT, HEIZEHttoARETHOMINIEE LML L
5.

A BB I R AR IR 11 S B TR L 7o HEFR I 3kt
ERWD. B)IPFEFIL, BEREMOERCMEL, 5
Bt 238 U THE K HE O Z B KB RAVIA Te— &I 1]
THLERNPLOLWFTEAICIVIEL TEe, FH)
SEFTHIC IS VT 28I FEHGIE, BRI RRKERIE TH
D, BEEOWIRICITERPHEREL T D, AEWEILo R
WETEHERED) 1L, WOKHERERE 2 (5 CRB 2 2 & 3w]
ETHY, BITFHEOaTIZTOEBEEN TN,

ARHFEMIRTIE, Z OFEFHEREY)ICR L TXRF2 7 2
F¥ F—ZHWTIEMMTZITO 2L T, WEOPKR
EDAXy M EREL, HEOHRA N OO
BEESH L OBBREZWALCT S, BT, ARORELEH)
CRKEREBEBLEZDRT VT E Y A— R0
L OBTERH SRR D 2 EAHIETE S,

(FIR - AREERE - Foh=HER]

201941 F AR IR ZE I S8 D B X 0 $RE S AV 7o AR R HE
R FBIHK-19 21 7 Tl = 7 HREE34.71 mDHEREA) 23 [E1X
AT, BYEFRITIIBIERN0 mOFRE LB X 5N DHHE
RHEREDHERE L TV D, £ 2 THEMKEEE TRE
Wt 2 —ToRFEFMA L LT, ZofmRHEREY (10
Ko a7kl ZItrax core scannerZ VW TEE AR (0.2
mmfHg) OITLHEDHT - T 7 2 X v BTV, 8)IEEO
LR SR ME TS 52 L 2 BiEL . =
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T AF¥ ¥V &AT o 12D ITERR D E 72 47,5004F R 2> ©
3, 0005EFT DHERBY TH 5. ZOHBOHERMITIE, K, Si
DIASRA ZARICHEINT 22/ L St’ZE L <H#ENd 52
BERDH Y, ZNHIFENENK-ANT 7 T L OFHER
JE72 O NCEMOMAF - REILT 77 TH D Z LR
Ihie. K-AhT 7 7 & Z O FHEREE N 72 A XV N E
THHN, KEM—HOa TRENETIET 7 7 ORE
Z17HF, K-AhT 7 5 L ZOFHHREE ZRFL TnWD &
BONDHFERIRH 5. IR THEBILATHE Tldd 2 43
TERMKIC L HK-AhT 7 7 L ZOHHEFREOENZIHS
ML, A - KRBT 7 7 IXHELFHEER? S KiE
W— O EHEREY) TIEAIRG L i < <EIEHERIA 72
W, XRFI 7 AF ¥ VKo THEBITGHITES Z &,
a7 AFX v P I XD KILKERBIDSFTRE 72 & & D3 HERR
SHic. Fio, BEOTLHEL, FFICZU/RbIECFe/Tikk D%
2RI ERE & L —& Lk, 2ok, Thborx
FEENIFH 2R E L RE O biE ek EE 02 b
EISKMLTWS EEXLNS. HK-192 7ITR T
oMM 7eFe/Tik DZEENIE, £96,2004511 7> H4,2004E R D
HRHITERHE S IR T, BEFE LV A—VOEEOEH)
EREBIORRICH Y, EFE L A—vOFHbIcfE->T
Fe/Titb 32 Z L RS T e o Tc, $ 72 H Yk
IS HERMLE L TN e b SREiE e oRE i s 2 &
EUA—VOFIC o TEBEHRILT S Z L 2R T,
T LTI IC VT, WREE O RER O
IKALIRE v A2 — v DFHUIC K D BRERAIC I VIRT
5L, WHEOCHIKE (BT BERRERICGEL
TeIEE D A1) 2 b BRI H BRI
BICiA L, WREESCHREMOMEIERRILL -
TEHRIRL TW5D EHERIE 5. Zr/RbEECFe/Tikb LS
b RIS & BT 2 R T D S 720, Bl
EMXH a7 EELXRFa T A ¥ v VIFICRE ST
radiograph D R 7% S NI B R L RE L e/ A &) &%t b
L, FRCBEERUoKE Zmtih Th 5.
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MEFESL BETHRERZ L LICL-AELREREHEREROHREET

K4 - B ()
W
F[FIBFSE 73 R AR

FUlif] FESE - PR (HEHTR)
2021/12/6-10
PaR ZEH (BAIREE)

(HEEW - HRFSNIHE]

FHiAd — i =4 (K-Pg) BEFICRIT 5 KEMEHITE
KIBEDEREPE & & Lotz DT L IIK-PgiEfE
IZEENDREZ 2N 725E L CREGTHRIBE, mEAa%E
7E) BHEHALBICRSTWS, —F, ERBAEREI
HLETHEIEETHH- T, EYKEREES I ZRIL
TeDIIBAEESZICE E LBRRASH TH DS, Eokok
RELAHD, EOLORBETREE IO L WS Ik
L TIEARAREBZ ., BERBAEZRIC IV EE 8RR
TENIEHEORE TH Y, DK 5 REREELH) % 04k
L CWBIRBNEEL R TelcdTH D, AT D
¥ 0 R A A 508 D R & RN 7o D IR
WWHEH L7z, K-PgERICRBW TS THZNIEEL TV 5
TERFELMOENTNDD, BETHROBRMED AHIN
TW%, K-Pghiftlg oBEkehilli, = K74 Ml
RIS, Z£DZ EREAEEOGIL 72> TWD A
B THE TR TR R T2~ 3B THEEL TW
5. TOROPEEL TWAHTRIL, BaICHRTS
DI Tid7e<, HIERERE TR X LBRELEICHRK T L
EZLNTWS, BRI EENL TN DD
AP ORERRSEY) IER DV, MEBTIEMTICLY Eh
LEXBIL THONT20ERH 5. LT O BRI
RERD 2 LT, BAEHEERICINE S e 2HE
THZLEMARICRD EEZTND.

(FIA - AREERES - BONIZHE]

ARFFETIE, AEA—EE =4 (K-Pg) SEEEHTR
LCL—YP =TT —ya ViEEREE T T A~EEDW
i (LA-ICP-MS) € X% R E a2 L 7z,
BEFHSRDOA ) T A LB EZIICL TWD 2 ERS D5
TR - A2 EH T Dk T OBMETHEMLZ T,
VIRTO B EEEXR DI L 0, 8] - $iEZFh 6 oeHk
EERS ETDRT LN T A MRETIZENENFIEL
TS ZERENTNWD, Thb Ok I3k 1 % 4%
L TR, RFoBnELE s, ) - SCE ek
1%, LA-ICP-MSZHFICRBWTH ZDEFEEETERT D Z &
DT&EZ, —F, Ihbokirix, - LSt THEIT
B TERP- T2,

INA T A M, MWOBRRICHERE L 72514 F 4 Mgk
TNi, Co, ZnE Wo 72 RITEATWND Z 03 o7z,

Ni, ColcBdL TIXfBAHREELOND. Eiz, Asidil
TR SA T4 MZEENDRBELZRL Tz, BURT
TR T E D EEEND RN, JESMEE S SITH
AL, SrAIBER IR B L TS 2 & T, HERREE
OHRIZORIT TV E T,
WETCFEITIEERS (v M) v 7 R) 2HEDEY
MDIT 725, XA T4 FOBPTITE W TIE, USGSH
LA TE DHCHRITE R, 2L < GTMASS-1&
WO EHEEEI NS < OBFFEE TEDNL TS, LavL,
USGSOHMENEFIC L VIBEL, ZokoM YD)
BRE->TELT, FERBOFMARH-TWD, 22
ETOELEZAIX, "1 T4 FOERD THDHFeZifmEiT
FLLTLLEATWRNWG T A AR & > T
E{ToTWAHOT, BEEEEICIMERHL. £b%
LAY O S HT A ICHER S e b O TIEZRWO T, JHIE
RIREZRBUBRATTR OB L D72 <, /"M T4 M DEERMTIC
W L TR, FRIRTIE, SO O R A, LA-
ICP-MSIZ X 2 JaFt 47 T L FHB D W Iesk 13N A T A
MCEEFET D EMEL T, A T4 NRBEZHEE
LTW5b. £k, BEROBKICEET D% Wiz
i, RO TIRIRE A TEREICkD D 2 L ITBUR Tk
LW, 2L, RS &fiolcZ ticky, Eoxsk
DAL FA MTHFAET D0 L TRAS 2T 5 2
EMTET, BlziE, 2EDHTICHRVTFe » GaldE Wi
EMBEZRE->TEY, Gald/\1 74 MIIFET D & T
LTV, BT Cld ©— AR E R AR R 2 7= 9
GalZ/ A A MMTIEFFEL TWARWZ ERENTZ. 2
DEOWCTHFEMHEEZHAND Z & T, FDILHEOHEMKEH
B35 Z LIXRIRRIC AR o T2,
SHITREAERSL & U TR R ERS AR R 2 R L E D 72
XLy hOFAEEZTWD . 2HOBLY) % & ek R
OIS B TR SN BEBERERE (Zn-
1, ICu-1) ZHEAL, EMEEICIVRL Y M EERL
To. THHIEEERFEE L TFRex a4, fdbWyins - ThE

I T 5 O THIATLHR D EFICHENLTRY, 4l
DOHEMNIZAFH LTS, ZOREIOLA-ICP-MS7Hr 217

W, B —ABREDOZEN, REORGENR & 2R,
EEAESUEL & L CORIFICRIEMN 22D 8 9 i+ 5.
ZOFETHERBEIC /2 2 BHR Al L T 2 &%
SHBHED TNE T2,
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MRRER RERIEQIVV V-2 a v oHAEYORKEERZERZRT S

K4 - prE (5%4)
TFFEEAH 2022/1/31-2/1
HLFEBFESEEME el

(AREH - BRI DHER]

EYOHELCEREE XD BT, SRS BRIT
EHETHD., LrL, B OHBERE CIIEE I bq
ELTIEL W, HAEYOWMRETICET 2 E#RE
LB D EHEFEARNDESIImD THTH S, b L,
B 7Z2ACAFEER LN S, A ORI BT 51
WMEFHED Z DN TENZE, EHEHFICEA RF R
ELlbT I eBTELEELZLND. 2T, Aif%E
T, WAEYOREHEREZEEL TWd eELXLND
R 7 ) —v 3 VICERTD.

Rigtha 7 ) —vay BUEar 7 ) —ayv) i1,
HERE W) D EIRR 2 T 72 IRERE 23 TR 55 Z & TIURk 9%
BB AELT, MR L ERMIC RS> TS, T
FEOWENS, a7 ) — 3 0%, EWiEs GRIEER)
DRI THERT DERIEA A V05, AWERZERY
B X OICIREE L TRRT A 2 e L TR TE T2,
COFHA T =R LE, av 7 )—arofRike Rk
S, RFIR & 72 2 B OBAIIIIR & RF=ICET 5
BWAFTEIL CWDZERERT L. L, a7 ) —
¥oa Y ORRE XL ORFE R LA OEETER S X O
A XL ORI, EEMITIIHLPICER TR, K
WRTIE, ZOBBREERLTLIZET, a7 -3
U B AEY OBEER 2G5 A D Z L 2 BHIET.

(FIR - AREERE - Foh=mHE]
YHOKFEFHATIE, 7AV D - AU 2 ANOARFR
(A7) =) BEH Lk x R oG 2 &
DeEPIE L 7 ) — 3 2 ONWT, FOREREE
FGRFE AR 5023 5 BT, BB5E - IRBLERNLRLL
ST EFT T2, pirEENY, vz ) —varo—E
EON Y A —THVEY, * 7 Uik AW TR
ZLETHRBLZ, 7ol FiBlavF U A )L ARGEDR
BTHFEHFVLHIMA~HE S ZERTE P70 T, &
BEODBHTIL, YHE 2 7RG v ¥ — OMREIR I T -
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e I - ARMEENRBMERZERT (BF5ER)

TIEWE., EEARITLUATO@ED TH S,

EF, EHILIFRALT T VA XD LY ERE Ik
THMAERBNZ ERHM BN T WD, AT
T VA AOSEM (BOREE 90 °C, KEREEHE : 800F)) T
TIELWRIEN TE RWATERIER D o 7o, ERRITHATH
FICRITDPMESRMZHE L 12 & 2 A, KIGHFS00: T
IIARF 72 REEDRE W EDB3 o Te. 2T, i
BFfE] 2 800F) « 1HRE « 2BFRE - 3WFRT - 405 - SEFRY - 68
[l - 7HERH - SRR & L CHEBB 20T L ICKER, OGRS
HDMEE A 2 5 &, AUMER—EEICELE Z &5
Dol Eie, FOMEIE, WEICHRE I NIZFEERO
Ay 7 )=y a vOSGHEE R TEYRLDTH -T2,
FXoT, KINRE © 90°C, KGR @ 4R 054 TFE
AR Z 9 ST LTz,

— 5T, EREIORICERA EERE O S HEIL, E
BRIV bIERVMEZRL, FBRBRRAMAKL & RERMAE
FESIEFARE L TW iz, 20 2 &0, ARk S N72CO 0 R %
BN TR T BT, RSB U el 2R
LTW5., 2oL, S%OBRE - BHZESTS. 20
e, UHEEIEONLT—ZIXEEME L THS 2
Ll

SESHFLTzay 7 ) — g 2, Eiba b L <
WAL A REENTNWD D, FNENDRFEFRIAL
TRECIE, AT 342 %R, % D3+8~+10 %o B DA %
wLTz, ZOEITEEMETELA, 207 )—70
av ) —va VR, BB A Y U ARREICE 5T
DRI NDBRICER SN D ERIEA 4L bR S
EWVWORERD RREXFTS. Eie, Wb aEET o
V7Y = a OZERRIED X VARV RFE RN AR
Z i, Ry LI KT DRV R R 2R
B OFEE L VRS ZITTWEEDEEEZLND.
L, EROBESFEAMEL LT, SRELNIS
M hinz T, JeRHEk 7R & otk b5/ o4k 5 %
b, avr)—raroRJFEEBRITS.



KEF B - ESZOPIERASEIEN PEEEIRRAIIZERT (EAEWIER)

FIREES  21B041

WEEESL IODPIEAIICE T4 b 5 TR DOEE 5 A2
R4 - e (4)

il 2021/11/8-12

HLEIBFFE A R ot GRS, i FA24

(AREH - BFESNLEIRE]

AR BN BT IR, TV, IR CEH4 2
~ 7 DB 7R~ 7~ i b iR e~ 7~ B
L, &blg, Zo~7<0OBL0RNciEii kiDL
BICELTWELEEZLNTWS., LLARBEL, =7
~ DEDEEP /NS WIS NT, EoXoicl
TKEEY 7 b X0 IHT~2H7 b O (107 FE R 7 — L)
THIFERTG S 2o THEL R D D0, 2L T, TN &Lt
T 5 ERIMADIH ST E TV, 2D D5
R oz, HEL LIL, HHNLEINEaD 5 b,
I b KM LTS AT — Y OWINER TH Y,
o, RIZICEREE OWEHERZ OW®AE D720 (Sibuet
et al, 1995) k7 ZICHEE L, W8~ 7 7 82kt
41 & L 7210DP ([EEZERFSIRHIGHE) 12 X 2R HI
ZEFE L TWb (IODPIHHE b & 7 FgHl e HIFHE) .

ARWFFEVE, N T 7 O bIEEDE LR T O
R BB COEE R OfHZEREL, b
F 7 PR T O EW R O TR & MBS &
B3 Z enTErd, HilotsomEsat 7 vt 2
AT AIZDDE R, AR THELND T —
%X, IODPYH#E N 7 7 R HI 4 8 S ¥ 5 7o o D ELff
Wi Tr—2 725,

2021451 B 2 52 A 1230 L 7 A BULKH-21-3f13E T,
MR N 7 T RIE O NE LR, AE S - L
JEDE e & KT, HIEBIRIREIC X D N T 7 ITHkEE
TOHEWEBREORKN, YA hrarickd b7 a2k
TLHEREY OWAE, b~ T 7% TOHEEG & OHIE,
BION 7 785 ST D2 EROE AR AT 2.
Z ORISR RS b 7 7 i TIE L, b o
7 WS X ) B TEW S SRR S . b
OHFREH B ITIR O 2 — R 7250 5 R D > TR
D, KRR HBERE L R D 5 7o DI Mk &l
EHS TOROYIMELZNET 2HLERH D, £z, Lib
OB E DR N4 TR —F A 2L T 5
aT7REISAE SN, S B HERE S W IR B K
T2 TEEP OB SN TV D AREERE V. Zh
ORI S b T 7 Rl ~OIRE IO I LT E
O RFED I THEALE L CBEE TO K 7 7 o
T RBEE EZHT S, b T 7 i TR BT R MK
WERRNTIE Z OIRETIC X 2 Al 72 Y O HEREVE F 23 BEE
L CWBRTEEMEM B Y, KEEE D B VRIEE L HEREMIML R 7 —
ZNTHD 2D A SR T FC X > THUA S NI IR
AR N EFRET 5,

[(FIA - MEERAS - BENHKER]

AwWrge i, ELFEFAES - EAFAL T, ABSL
KH-21-3fifiyfg THUS S i HERE Y 2 7 50k (PCO1~04) 3
FOFa—THE BRBIUOW) Zxigic, OLIEDHT
HE0F Ty v 7, @K T 7 RIEAETEY OHERERE O

148, @~ J 7 REHEEY OYHEOITE, 2FhEh
Tofe., FEMIZLATO®Y Th 5.

ORI ESHAEOY TV 7 7)) v 7 RICHE
Y 2 7REH A E W TR S FHICI~S5 ecmZ 1 DO KT
BEERIEDTODY T ) v T eiTotz, BLE, o7
Vo7 Lizalehicx LT, RERFIC TS EZ A
THEREWBLE ORE L FEH TH 5.

QK 7 7 REHEY OREEEONE T v
L7ed a— TR B 2080, SHRERMELR I e s
B2 AW TAMS DHEE %, 732 2 )L —FIE ) 3R 3
T O EEEEA S AW, &5z, aTRBHTk
LT, IBRBIXUWZEE LT 2HREY OHERERE L DR
DIZHOIZXHACTA F ¥ F—Z2 H e, XFCTAF v F—
DFERDORETL A LA FIRT. 44,5 THRG S iz o 7 3k
L, BIBIC L D & R ITHEREREE DB Tl v v
FTHo7edd, XFCTAF ¥ F—DOFE, Thb a7k
B CIEZ —v XA b b HEREBEE PN EREED 5
Nz, ZOEE, &b BEIENAE S 2 7R (PC
04) TIZFEHL TImIZOEHI6KT, T 7 s
W3S To a7k (PCO1~03) TIHFEHL Tlmic>
EHRN~2KTh o Tz,

OB LUCQOTOMREHIAT S X 91, BIELHEREY O
HEAGIE, 2D TR T T L2 W CERE S N BB
ARV FOFBEERARZEZA, T TE (bT 7 il
BB) TIRIEBROMNAAL D St T Tt b BB 235 S
eaTRE (PCO4) OB SICRBERIAEEST L L
EREETH Y, Kb BHEIRAAE Sz a 7k (PC
04) ORI ASICIRBERIEET LI, N7 7R
WIRBIRDSTRND D L RN, b T 7K L B o ofE
WAERND Z L2 BEETINERDD Z BTz,

Ok 7 7 REHRY OWIESOTE - T ) 7L
TEREB L OF o —TREHCR L TevTF R —a T
o 5 —MSCL-S % VTR B, PRl s, HRikHL,
BENEALRE LIz, BUE, MIERRZBESR TH DR,
TEMNCKH-21-30HE P IS 7o 2 7 3k O BVRig R 7 —
Z & VTR k7 7 iRl oM BT R 2GR L
7o, TORER, EEREEEZRVEREI0mIE E OHEFRE
TR (D OB MHIT 2 7hER) A HERER & Hefg
EIEOEEE L TEHE L L 25, HERYRh R I3 AR25%
S BHWOEEL /37 <, KH213MBTHOLE o7z
REGR BT, i~k O RK o122 E 2 b
5. A%, BETNMCONWT, T2 b=y I RiERE
TOLOBEEAZENENERNCHET S Z & 2kt
T 5.

5T, BBRIUOWETEL T HHEYOTLERIREED
TEEFH I TOEALOIEIRD 7212 = 73BT L Tltrax
TOREZRToTr. ZORBBIIRERER TH LN, 4
1THF7E D BRERINETIMALRS K O IIVEl THUS & - HEREY
(7B OBPHREREORBETEL TN,
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BRIRES  21B042

MEEERL EEEREEVERVEEOBRHE & B/KERDET
K4 - e (4) HE R - BRORORS: KRR (L3 aE)
TFFE 2021/11/15-17

HLFEIFE S EEEMS 5 F R GAF)

[(AEEH - BIF SN BER]

(BEY] BERRRERICE SN TV ARWERE - Bk oE
TCICITHEBEEP AR TH 5. WEEIRHERIY) O 046 DS
RTOE “RIRBOW EEEFE Th Y, Bt EE R
WIRFFSE Tl 2 O 3 A Ea I IT B 12 7K D 60— 80% D HEIK T
BB ENRESINTEY (Abe ef al, 2012), Z DTEHE
IR 0L & 72 5 RKFEH O ERE(LETT O LT
KEREEL RS (FF, 2014). ZHILBKEEICES
T, EEBEEL TW T OB 3 sk S a7
W (BHTTE V) ATREMEDE 2 B, IEfER B
TR A XY MNEOXLICARREEEZ LT LTV,
T 2 THEIR KRR E TRIET S L s D TREEE
HEFEY)” T 5 2 & ThThRBk 0B 2L 2,
B RKOBEE - S 2SR EICHITES & 27,
ARFZE Tl HERE Y A 12 X 2 B R HEE O S ks B
b5 7720, PR THETE 2RV VB HEREY”
DO TFEEZRRETS.

(A S B ] koo X v EfE7e L& 24 5
TEMHERD LolceniX, BEr I 21— a v i A
N2 R AE TE DR FE A TR L S5 2 E Rk D
LEZLND. FiZ, TOFEEHSTDHI LT, EE
REAKEEHOETE ZNETHEICRME L ENTE 2
WIS COPFEETTREICT D,

(FIA - AREERE - Foh=mER]

ARBFZE VR I HERE Y O FRE S AT T2, JeRIE ok
FeE T m T s A NVEE R T o T, BRI T BHEIC
i U 72 b H m s = CRER S 5, 13k EE T HE
FELUcEEHED 23R L Lic, ZoMBIXTEEERC
HR 2R OE RHIEBIC Lo THAE L LEFIC L > THERIX
NI Z LR OWSEP BRI ST 5 (Nanayama ef
al, 2003; Sawai et al, 2009; Ishizawa ef al, 2017; Sawali,
2020). ZiVH OREIZAREEIC AT THEREL L AT 5
D, WREPHER X2 7o TR P TIXIRE 7ok
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MRS DIFEEDRB EN D, £ T, BIHFEEOSHHRE R
EREZT, WEFIEA~DIENRY 252 LTIV IE
Terp iR KE I 25 20, FHAFEEICE-T, W
FEdim~Hfe Licy v T v T BT o T, AHEEIRIO
BN TN ERWT, BTEEREEO DT 21TV, HkE
Fa~DEL et Lz, DITIc oW TIE, mEaRTE
HEa TRETEE v # — It B W TIRERE OXEHCT A ¥ v
VG EAEST 5 Z & THIR TIRRER T & VW HERE G
BRI, E£iz, VR AT 2 MR s ¥ O ftia
W& b l-dic, [t % —OXRFE-ItraxiC X - THFE L
AL T — 2 # G L7z, iEOEEL TWanW
B S BT, I3RS Y T2 g (171fd ok
HEFEW) B & O464EREIR K IR D) TIXCTE 2 5T
BVMEZ R LT, ZORBHEIZ-DOVT0.5 mmfEfE O/ FAE
BTu 7 A NEELE LA, AEEREITIEE A EAILL
BDOTHFEEE RV, CTIETYE— 7 2R BHETIX
CaXKBR EDIEHETEVWEERLE., T LitED
E— 7 IR T A ER R I S T h D A &
ELeZ L EREL o, I LR T — 4 25D,
FMRIRBHED MR 2 /ERL L, SEM-EPMASHTICAE L 72,
ZORER, CTHEB L OETLEO Y- PR LN EHET
VX, HERID S RRAKID Y A X DOEAEE - AT L DNHETR
Ihiz., iFE~ v B 7 THE LR IC OV Tlmagel
ZFHWTHEGIRIT 21T\, TORIEEAHE LTz, Tk
TR RY-OHE I HERE W) O fie b MBI 7oAk & — B L T
52O L GERNIRH THD Z L 2REL
TW5, AT &> THIHR THEIZR T X 2 B HErE Y g o
R B D IRIKEIFE XV E+ mEE THEE IR KSR
EPPLET D Z LTI LTz, RBFETHELNCTA HK
W 7B EEITIREHER Y 5 T D BOWRE D ol
HTZ EITHWD Z ENTES.

AT K0 R 72 YR AR 23 12 DU TR TE L3 H R EE 2>
AT 520, I 7 a L OB FEET O BATRE TH
LuXRDED T EZIT) TETH S,



BRIRES  21B043, 21C002

MERELZ ¥ 2 - LA IVBREBNADIRTHR & REREERE

K4 - e (B4)
el
HEgE S HEMSE A4
(AREH - BRI DHER]

RFEEALVRTA MDA F Y 2 - LA J7ERITE A
R MVHBARE N v YR/ PEEICZWDEL THIO/NRE
ZERITWD & ah, —JF, KEBHEZ7+RRLEPTWD
EhEND. KEBEY TV X —rFHE JAXAD
MMXGHHE]) AR b v YEVNEE 7 T A 31 A (NASA
OLucyFHE) 12XV, ZAS/NRIBOEREHITE - HE D
BUASCRIERHIE SN D2, ZHICEIT T, ThboX
KOBEEE L L TDE X a - LA 7 BAWE DY
BERHEL TBLZLITHEETHS.

FZ T, RWFFETIE, X = - LA JEANTO
3WTTIGAR & S 200 U, BN oL 7 B EE L
EOERIE—FEEEH LTS, FF a2 - LA VB
HEZDFHDED T DI AFHERIBATH Y, FRE
TOMERERRIFZESHRERDDLOHRTHD, K5
T, BELZWE LUK THNTICOWT, JEERER
T, EERER R 21T, 2 XY a s LA JFRAD
MREOEEZEZL, Ei/NREREFmIC L T2
WBF—2 242, S5, 2F¥v =2 LA JBREOY
HAME 2 hOEG OMEREE & i+ 5 2 L T, R
IR R AR L e E LI L THHIR A E 2D 2 &
DTELLHIFEND,

(FIA - AEEERE - Foh=mE]

AR TIE, K& E2~3mm, E&0.04 gl FDZ X
Vs LA ZIRANFICONWT, A4 a7 x—h A
XCTIZ X B HIE 2% pm/pixel D ZE [H] 53 fi#BE TIT VN, T4/
R OEBEZEL Uiz, XCTHIE#% O sk o —HIEE 5 ik
\ZEEIE L, ff BLE EE 220,005 mm/min & U C— B 78 2
TE&AT T2, 5% 0 OFREHI, M7 KF D /NI ZERIC K -
T200 m/sIZHER L 72 B mmD H T A B % i
RIETHEL, RABAEEEZEERED A FHEg 2D
LITHEE L T2,

~A 7 a7 g — A AXCTOFEBEEBRICIT, # X 2 -
LA 7 AR & X2 NS O R — MBI
INic. XCTT—2 0 DfEELEBELZ S EICE B L
N o8V 7 BEEEIY, 1.73£0.08 g/em* e 7o 72, AfA]

A BT - MR RFERE R BT TER ()
2021/7/2-5, 7/13-15, 11/1-5, 12/27, 2022/1/5-7

DPETHELNIZBEEDMEIL, BEICHTITAE—%H
NWTI4~110 gD X X = - LA 7 EAREIORENIE %
fToTskdBTME (1.66+0.01 gl [1]), I X,
L—W =3 R TTIRIE 1T L 58~158 gD ikEHZ DV T D
i (1.80£0.03 g/em’ [2]) D EH B & LT RERTH
5. ZONVIEER, ZERE36%ICHY L, BAOH

CRAMTH.
53Ry LA 2 BEBUNT O —IEFREL, 1.9~

95MPaTh o7z, —F, BHEMZEM»OHMERAKICZE
ALTHHIELZESETZIT e AEPSGHEE SN TNWD
JEAETREEIX0.7 MPa 3] A ST 5, BRI, H
BRAKLEAZRBRL T2 THHDT, SEMIEL
7o (BEA) OFREDIZH D, LERTRINTWVD KA
TAFFORE LD L RENZ LIFIEYTHD. —F,
MPal WHHIZT = TR~ —F YV v b \Wo 2D fR R
BHay R4 MZOWTELILTWSE10 MPak W\ 9 fE
IZHERT/INE W, BRED/NSNWZ EE, # ¥ = - LA
JRAEDOEBENMMUOBEA LD b RENWT & EFRFINT
5.

EREIEO LT SN, EZEE ORI E &N TR
BIOBE RO TR D DICHERT R LF—FE (Q=
HALER) = 2L ¥ —/ (BEWEE L MAEEOR)) THRS
A, Q*LIES, XX = - LA JIEAH/NTIZONTD
EEERZ, EEERESCHB A XOFELEE L TH
ELTRER, ERE R — L TIRQHMIMh D [EA & FIFRE
Lrolz, bivbiud, Q¥IEEEHY A AN KEL 25 L
INEL 7Y, ZEOMEMIFEREINIVIEEEETH D
TeHEXY 2 LA VROV OERENGRL T
bHbH., TOFREHANDE, ¥X a2 LA THRARER
L, tOAEBRAORRELY bERICSWEN S
EG BT,

2% SCHR [1] Hildebrand, A.R. et al. (2006), Meteoritics
& Planet. Sci. 41, 407-431. [2] Ralchenko, M. et al
(2014), 45th LPSC abst. p.1021. [3] Brown, P. G. et al
(2002), Meteoritics & Planet. Sci. 37, 661-675.
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MEREL BIFEHENO AFHEREREERK M (GSSP) EREICEIT =27 T

K4 - e (5%4%) m =T -
WFFEEAH 2021/11/4-8
HFEBFE S EEMRE A%

(HEEW - HRFSNIHE]

N#riit (Anthropocene) 1%, Crutzenf&d: - Stoermerf#i+:
DIRRLE, B2 72 3B CTILLHbhd X 51T,
RICHEZMCER SN L O TR, ZOMRIL L 72
2 B R o R E R, VWi 5 GSSP (Global
Boundary Stratotype Section and Point) 723k FE - TV 72
VN, GSSPERHAK O T TICREINTRY, BARDH
FFHE S DB ERDO—2 Lo TS, AKBIZETIT,
NFHEDHE Y 2RS0T 5 NFit S —~— 7 —EfF
DT —=2% vy b ZRIFFEHERBRYIC IS W THESE L, At
GSSP & LU CHIFFEHEHEY A RE I NDICSS DL
HiJE 2 2B S 8235, F 72 GSSPO P E LRI IR IBAY 1T
B E 22T, BARDBIFFEHEREY 23 N DGSSPITETE S
N5 ZEEEET. AT, BIRSHEREYPEICA
HHGSSP & L GEE SN D IS S L WHhE» & ket
T5H, UTFO- OO EEERT S, OAHFHF—
~—N—BFT—4ty hOXLRLIER, QAHHiE—
SEFTAOERZEREICRET S Z L, ODNALE
FOMSLTHD., IO =D2FFERTDLZEITED, B
THEHEREY SGSSPE L TR L SIDbLWZ L ERTZ &
DTEDHRES S, KEET, FEERICIYERTED
EREA RIS L EbIT, EREBIFE CRAFMENL S
NTWRWF —~— B —E BRI EIT .

HER S ETHIHO TASE (Anthropo) & 4 Off < AHTH:
BSE, HERRE SO T BREVERO—DT
HY, ZOHBREFICHTGIAEND I—NT VALY
DFEENT, THETERTH > NFEOIHE Y OFE
HAREL A 52 5. AN REE, SDGsd X 5 [CHIERERBE
MRE D BRI 23R D D HF O 2% L L T & 723,
D)L T VR RA T OFEEE, NSV S HUE R A
PN NE~DEEDO L VRV ERY, FOADFES
& M ERER BT R O VRZ] S I FUC A < BB S A %
Bz 5 M sing. ARFFFERITHIIC—D L AW AH
HGSSPEHARIC L2 L, 2—)LT > A1 7 OENS
DOHSEENCRKELSBEMT D 2 L1725,

(FIA - ARRERS - BONTzHAE]

AHEFEOILFEF AT T, ERORIZHOWT, 10m
Y2 kv 3 7BP21-1 % U\BP21-22 7 D2AAY 28 T\
L, #@E30004EF ODNALEBFEEZH O CT D Z &%
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BIRNRF NMERERANZEE 7 — (R

HBE LT, DNAHOY T v 7 %4Fo7-, £722h
FETHLDIC RS> TNDA R NBFOMRET D120,
CTHsZ, BMRH, EERE LT o7z, TORER, BP21-1
27 TlE, Bv. 22°5Ev. 141THY 454> 7V, BP21-2
a7 T, Ev. 32 5Ev. 15ICHYS T 529 v TARELN
Tz EDbhrolz., PEL TV izltrax o AT B BB E AR
D T2 DOWrA L 7245, DNAY v 7L 532000445345 & iz
T EEREF V. BiE, DNAMHIEE 2T, 27—
aA—F 4 VI EEMTDLTETHD.

BIFFE ODNALEBFFOET D4 A IV 703, BRI
BWTEDRERKBERD L. TORMWICE % 51T,
DNADRIFMED B WHEFREY) OBRBENRNLETH 5. W
VHAEEFERIEET DK E LT bh, ETreiiiER
BEOLDICDNAOREE L EWNWEE X B, ZofnE
WEET % ETHE LY IARELND LHIfREhS.

2021410 B icf@E#I = 7 ODNAHY v 7V v 7 %17 -
72 85372110 cm2 5120 ecmBE D3R D 2 712DV T,
ATERLH, BERE, CTIRE L, 205 HOIARICONT
WEItraxiC X2 i 2 F0i L7z, BAERERE Ao DL
HEEENRREL TWDLZ EBbh o, BEPLMEHK
2% ZET, KBOFESITHLE T LHBERETHD Z &
Rbhirole.

—H, FERNTIA =R HNT, TEMTEIT-
TG, MM TERT 5 U 0 X ODNADHER Y H
LR &7z, 13~1192 B —/g dry sediment & FLEG) 5
WEBEDOU I3 FODNARD D Z &b hoiz, FeffE
BEXE 2+ TIERWDS, DNAE bHREMICEE L T
WA RBEMEDN R 2 TE T 5, L7zdd> T, fEEDDNA
APIRIBIIRIRE L FU <IEFICRWZ b oTz,

LSBT, hOATESLDNAA X N—a—F 1 v 7k b
SZRM 21TV, At OIaE VIR 5 LWL EEED
B ZMHT 2 FPETH D,

Flz, 7 IFOFEFHEIZOVWTARNDL 2DIT, Itrax®
FEiL 7z, BIFFEEFRIUT <, #EEOTE EBroOREX
WAAHRAR 2R L, EREED T I+ TREBr % <,
HEEBED T I TIIHEMETCERNE < R D EMBD
o Te. S%IEA Xy B OGEHFIe, Pb-210EIC L D
FERIEZITV, FREROELEIT) TETHS.

JERAHEREY DN T b, MO MENT 340 D IKEE,
FERBIE R UDNASG T 21T 9 FETH 5.
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AR IER - AR HEMZERT (%)

Ak HF (@EKRT), EE PV (EETZER R

BEVRE WiE (KRS, & #ith GEFETIER M)
AR AR (ESCRFMATEEE), Jade Duttileul CREUKS), fill 22414

(HFEEM - HRFSINIEHE]

H a2t O E N 5 7 1IN TEE DT < 2 n—
HENEFRICFHEEL TWAE, TOIZ LR, SUNNT A
%8 (KPR) DILAIAZEBHH L TWD & S (G & FREE
T 5T, MEMGERENER I, BISEEEER
SEHREIEHE (IODP) Z4BZE U712, —J7, L DOILIAR
DRBIHEOERSOTEBENC R THELFARDLZ &
ZHBE LT, BREAFRKIBEDZEAT O 3L FF HASE
2 X BRI T A A v — B AN T A SR A
EZLTWA0h KEIPSOT Tu—F) GRENFIE
ARTFIES) 2, 2021813 H19H & THEfE J iz,
WL BRRESOEREO O, BHITESNEE
Wil (82M5fH]) AS3TRERNIC KIRICANE S Au7z 2y, A Ay
MICT, BURENELS (BAKI4), YRy aT3m,
KE27 (T a7) LROBRICHKRIIL (K1, K2).

REBINLOT—21E, SH%BEHIOFESRICAITT, X
0 Y L 7o ARG L i) 22 PR 5 # A1 R T2 I b Bk
3 5.

ARHFEOSEFLSNC, B AEEHIODPHEHIFEZE OPIT
5, HIRKFHIENITH O HEIMLEY K %, HEERFIE
FHLELTEFTRLPIEWS BIF TR, aTit Lk
RS & OX AT O ETRPERWIFESE TH
D.

(FIA - AREERS - BONTzHE]

2021410 H18~20H D3 H AT, mAKSFMTE =2 7
Wt 4 — P 3 SRR (CT, MCSL, Itrax
72 8) EIEHAL, KS-21-18fi#fF TH b £ EHE R e

TR0

M1 BrR#EOI7EHERRMA (O).

(PR Mva73f) iconT, YR hra7akloid,
FHAL, YTV U EEM L. CTTIRa 7TWE 0L E
DB ERERE, MSCLTIIME (BEE, PR, #
W, WP, lrax TIXILES M Z, ©7 / A—FIT X

DB OMRR ZHE L 72,31 b o= 7 #EEHTL5m~
3mOEIZ2L S, GERREMEOFIC, KILKEOHE
To2—v & A NEDBRE SN,

HFPC1, HFPC2i%, {hAiAA 2L & B s Him o
FICERI S v, MBRICIFEET DL GERHMEIL) @
WA Z T2 CEVEARIE L, #HEESICT VST
TOa TR E{T-> . HFPCITIE, %18 g/em’
FREE, MBRZIT30-40% & 00D, KE D 5 K180 cmdD
& T AIMSCLIZ £ DR - BEOEWY — v R3dH b,
KINKE EESND., 28 Z oS TRFHCEHII S
TEGREM (FE) 1355 mWmE W5, BSRAHDEIC
NIV EWMETH - 2. AR o BEERIT
728, YEEHI TN OFENR R 2 TW A REEME L H 5 08
LSBOMMBBETHS.

HFPC2 T, 2% E131.8 g/em’ L, REIFRRIL30-40%
LERREY, FEHHI150 cmdD & Z AITMSCLIZ X 5
WRER - BEOBWY —rB3b Y, KIKBEBESH
5.

PClLIZE, thAiAA eyl & Bhh s g olEg (bt
W) THREINZ., £FEIX2.3 g/em R, MREKIF30-
40% &R, FBEP L0 emd & Z AIZMSCLIC
kMR BEOBWNY — Ui Y, KILKE L EE
ha.

Ltk TtraxIZ X B ImEaf, HBA - (b X 5 HER
FERARLOF—F ERBL, LiTeabETERBOHERM
TER L MBILIE 2GA B DOBIfR A BT 5. E ki L TF
i XD RS EAE S, HTEIODP ([E MR GEvERL F4 HlF
) ICHEH U 2R R K AN - FLNEHIT— & &
BT, WBILED OGS, - KEDIREE &, g ILJE TR
AL TVWD 2 e —HiE L OBEOMIA L Bigd.

RBHBEEICIITEH I TWARNWD, HEIFOEE

%28 dJade DuttileulK i,
L HUEBHHICHEL TRV,
FEYE b T 7 MBS AR
Hlicbh&iL, Mz
ERECEHIT 2 2 Uy
RO, TR AL

M2 HEEhr=a7HEH.
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AHFIETIL, HEREHEEAGE < ZE L i g s > 7
NERD, WLHRERNBRIFZREREEZH NS Z LT,
HEFEA00 7 EERNTHEE Z - 7213134 T O M & s i dk &
EGETEITT 5 2 L RGBS 5.

WFFExt 5T H 2 B BTG+ 2 MERCE JE T,
L LT IBER S 7 F DRI S, B R
LABLOIERMEADOERNRAL NS, X HICEEHERH
FEZ350 e/ T4F (BT BER) 225200 ey T4 (-
RIBEE) &, WK 7 &L TR R BRI
FENREOLNTVWATARAT Y RR—=X L) X512~
10R53 <, 5 The b ARG E OBV il IS - &R
FREREL TWDE EEZLND. RICEBEScmI & Off
Wi 24T o 7356, WERRE 1305 K CL004, fie/)h T254F
BRI 5. ZAUTBTE ORISR R e & OB S
WF—2 LT ED S DMEETH D, RIS ORE
I, HUERDER & L TUINERT &t~ & I E O R AR
JE &R o Tl iR - b 7 & oRegR A R Uk B
FIFFZE SN N ENZ D,

KHEFETIE, 1) BL— TV BERICAHET S L Ebh
TWARJEHSR L, 2) B 2 —RIUER 255 & LTk
D, WTFIIZRBWT b RS L BRag S ohns
EHIREIND.

(FIF - AREHEAR - TONTHE]

202 VEEH I OIKFEFAICBNT, %% < oFENRS
TV LRI — 70 RS ORTIRBI SR OB %
FN=T VGSSPFRE S NI TIER 7 v a v O FArfE%E
CH T DHIE CTHERT 5 Z & 2 BICEARER - R
SKMEEFEML 7. HHL Y T VIE2020E10H 25
20214E11H OICERIL 2R TH Y, ZhbnHb—
HORBHZ DWW T202 14 EESERIFIH IC X 0 IE &24T o 7.
2TOHRBHZOWT, a7t 4 —HHERERERE
DIRAZ =T SRS X OBGEREE KR 2 v 72 i
RERIE 21TV, BefRAI2300 ‘CIzIs i) % Bl &, Belk
R A EbETNA T v R E2ERL T,

123 HIKBHIBEERARA - XAFRRARRRES
KKCC R&D Report, Ser.B | Kochi Core Center (KCC) / Center for
Progress Report of JURC- | Advanced Marine Core Research (CMCR), | FY2021
DES Projects Kochi University

R FE Ak - IR BRSAET (BR)

EH WA 25T, FOfRER, THEREZ v a VORI
P& 5 WOVEETE DIEE BT R\ TR o & & s
PrERTREE RWNE Lo, SikEEoH ISR E L
JEP &R TH L o TR Y, HEKWIRANICE Z - 72
AYEBIE TH 2 FIREMEAYRIR STz, Z OFERIE, IpGU2022
KEDE v a V[S-EMIS| THOEEFRFE X7z (Songeons
and Okada). &%, Y oRERBIOENY 7Y
22X 0 ELNDREHCOWTEAHS - HHIREENE
i, B— T BRI S BiTIRER L DM ORI
iR D.

DL 2202156 A 1T, HUREESERO AR Lo
TWD T A — R LR SUR R 5 oD B 7 iy S ST
S, RIS 2 - Zz AL Bk BB (NHG) 12B L
T MR AR D 120, TATEEEO SR T
EAHEICRBWTEI MR —Y 72 FEhE L 7. ZDfEE,
51 miZh 7z DIRIERTED IR NI E— SV NERBI B 72
2a7ERNTLHILENTE ., ZTRNETOHT, a7d
PENWEE, BGEA Xy, SHEIEMENEEma T
VE DAV AT AEFIAL TiTo 7, 2D, 2021
FEEBOILFRFITRNT, 1-10 mOJBERE TE16
JEYED D PR = a THRINE(TY, a7ty y—if
e R R R B D N A Z L —T S B X O BYERGE
RIF & AW IBERIE 24TV, Rf&i12250 Tl ks
2 EGERL &, BERERIRIERE A A S DY et T )
RiERE A £ L T, BEAERIRS 2572, SRE LAk
FROZTHBRNEICE2 &, a7HEESmAH15m
WM T, VGP (DT DOREM) D#&EEE D mE iR 2> B AR
NEBEBEL TWOEETBE LI, WL & Ao 2
BRI OBERD, EOMNCAIET 5 2 L R S vz,
F 72 RIS D AR i B SR EE DS, 2 7 HREE
10 mff T DBYETH/NERLTZZ LG, T 2=
WHEREER 0 mAH T D BHEICAIET D Z EMAlz Tz, &
DFERIE, IpGU2022 K& D+ v 3 3 »[S-EM15] T H
FF Iz (A - Songeons). 571 & HITHIE 2D,
T A — AR LWEEEE R O FERI O FRRE &l A B
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(AREH - BFESNLEIRE]

RIFFECTrX, ANFESCHAREOHE L THHENDFET
F Y THUSICRBWNT, O~ b LRy 7 E & O
F¥ ZNT 2y VBN OESNRE - BFEHEE, ©
BEHE DI A RE] - EREEE T, (Nari¥] & Eski
Acigollz BT D8R H] - HREBE T ATV, BEEENSOH
S - HEREAEBETEITO Z L RENE L.

TEf P L a TN TE R, AMTES) & R R
EH) & OREREEE DB TIE, FEREHA 5100 kmBL
BN (NarffS°Eski Acigol) DOHEFEMBSH WS,
VgL S EBVEIIORRE & Kk L TR & S RS
bHotz. EFie, FO OHOHEREY O ERERFAR I
SEL TR ST, EHS S5 5N 5B LR &b &
SR RIS TE TWARWE WS BIEN D - 72,

AHFZETIL, RN OHERE Y BRI L BR800
WHIZ1T 5 2 & TEFEN O v — b VR BRI T 21T
VW, IHICHlOHEREY & A Xy Mgz g A3t
52L& oT, B GHELIDE LRGSR & B
D v — 3 VI RREAE), MOWEN»LELND
Mg 22 i RAE L) & [F R CRim T & 5 X 9 Ik
LT EnifFs .

AHFETIE, BRI LA X BRI TS
7%, EERNEE L OEBR NS O HRE] = 712DV TCT-
Ax ¥ v Elrax\iZ X B IEFE N E(TO PETHoT2. &
7z, 202148 A& 7 MIHIRE TAT o 7o Hf HIFIE CHEeE L
TeREHZOW T O ARBFE THM A TEL TV .

(FIA - HEERAS - BON=HE]
202151270, 7F MY THEHFY LTy JE
BRI 1T 2 5 EHRI ORI E bz, hv g

ZH Bk - TEIZERY ket 22— WEA)

ZH MR (TETERS), B A1 (BINKS)

ftL, EENHEREY O R 7 TR AR ER L 2. L
L7 e, E@uios HEE L 2 Y e 2 b oy = @k~
BHLHTHABRELNR -7, BEOESEBH L ©
JRFNXZ 212 TEMITHL <o TRV, 75V
THEEFMENTOHHHEENTE TWRPEolcl D Z
LThole., ZD®d, RFEOERSHRIZELE L TV
7o bV OHEREEUEHT W TIE,  JEREF IR 5 i
HaTREWFRE X =T afTH B TEho
7z,

& 7 HRE TAT - 7R HIFIE TR L 72 = 7 3lkhic o
WTIE, 202243 AICHE o TiREEE v 2 —ltRkBWn
T & To 7., TRHIFEE, R OFEICERS
ey, BEEEEICRIT kB TERFERN
CLTEMEL, BE24mo a7 287z, EEla 7
LML R E50ecmd 2 T TRESAEZHAWT, 2HF
EOEFB L PRI OTDXICTA S ¥ L OXRF2 7
2F ¥ — (Itrax) ZHWTE T 21T o7, TR
rix, MEMREAZL mm, JEFRMZI08E L TITo 72,
£ 7z, BIESREOKF DD, 15BN OV TIE, BIEM
B %2200 pm~5 mm, I ERH % 5~20F DOFH T 2 4V
B LA &21T-o 7.

a7 EREHIZICIRE D L N~ BRI D 5 72 5. 3
BIOWIEBIZZ L CTRA ¥ v v OFER, JRE S L b ~HHEL
WHIT AL 2 HI D 3A A BRSOk D g 235 fE fle
Il b ORI EIESI, K, Ml By E &
Fe, Ti, S, Zn, ZriTIHtHHIZ UWMEFM D A S 7z, $REL
U7z a 7B OHEREERUIZIA &S s TR, skl eik %
WBUTS, Clos vy MK LS, BHicCliTiz L A EDRE
TR SN Z b, BrlBHAKIEL 18
A ZALD LHLWEBEZILND,
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N#riit (Anthropocene) 1%, Crutzenf&d: - Stoermerf#i+:
DIRRLE, B2 72 3B CTILLHbhd X 51T,
RICHEZMCER SN L O TR, ZOMRIL L 72
2 B R o R E R, VWi 5 GSSP (Global
Boundary Stratotype Section and Point) 723k FE - TV 72
VN, GSSPERHAK O T TICREINTRY, BARDH
FFHE S DB ERDO—2 Lo TS, AKBIZETIT,
NFHEDHE Y 2RS0T 5 NFit S —~— 7 —EfF
DT —=2% vy b ZRIFFEHERBRYIC IS W THESE L, At
GSSP & LU CHIFFEHEHEY A RE I NDICSS DL
HiJE 2 2B S 8235, F 72 GSSPO P E LRI IR IBAY 1T
B E 22T, BARDBIFFEHEREY 23 N DGSSPITETE S
N5 ZEEEET. AT, BIRSHEREYPEICA
HHGSSP & L GEE SN D IS S L WHhE» & ket
T5H, UTFO- OO EEERT S, OAHFHF—
~—N—BFT—4ty hOXLRLIER, QAHHiE—
FEHMRERAOFERZEREICRET S Z &, QODNAAE
FOWSLTHDH, TNH=D2ZFERTDHZ EITLED, B
THEHEREY SGSSPE L TR L SIDbLWZ L ERTZ &
DTEDHRES S, KEET, FEERICIYERTED
EREEAL T D & EbIT, EEBIRHNE TR ST S
NTWipWF —~—— &1 BRI E1T 5.

HER S ETHIHO TASE (Anthropo) & 4 Off < AHTH:
BSE, HERRE SO T BREVERO—DT
HY, ZOHBREFICHTGIAEND I—NT VALY
DFEENT, THETERTH > NFEOIHE Y OFE
HAREL A 52 5. AN REE, SDGsd X 5 [CHIERERBE
MRE D BRI 23R D D HF O 2% L L T & 723,
D)L T VR RA T OFEEE, NSV S HUE R A
PN NE~DEEDO L VRV ERY, FOADFES
& M ERER BT R O VRZ] S I FUC A < BB S A %
Bz 5 M sing. ARFFFERITHIIC—D L AW AH
HGSSPEHARIC L2 L, 2—)LT > A1 7 OENS
DOHSEENCRKELSBEMT D 2 L1725,

(Rl - AREEAS - BONT-KER]

AHEFEOLFEF A T, ERoDizo>nWT, A
HDGSSPa 7 2 & Te~/VF L2 734 (BMC21 S1-5,
S1-4, S1-6) % ffi~ T, FRERREDOEREL L HIEL
7. CTO3DME 5 O fEFE K ONE S B B 5 o HFE T
X0, 7IFHKHDOMUGRLZIT, REDRWE
Wh T RDSRIEEIC IR o T, Ei2, ENTENDT 2D
JEERE A R D 720T, Ttrax(T X D S G E T E O &
Tole. BRDPUTOEEBYTHD.
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BN MERERFNZEE 7 — (R

o 7 FURHETIR I IR g LB RE, ToHEEER D
D, FRLICIE > TE OIS < 72 2 m 28
H5. FOEITBEENMIL, HERBITBENEVWEMIC
b5, Fle, KEEEOPLSLHDLIWET, WIRTH RS
L TWD 7 2 HICiE, KIOEREZNRSZEICEEN
THEY, FmmOE X OBEZEITEEBERE D346 cmPLiEk
TLIRLERED LD, mEEREL, 8 OHEREY 23 light
olive grayXColive black % &30t L E MK 1§t %
2L, ATHRHITE S, TE/MOMBR, BEIEL,
At 2R BILK, Ca, Ti, Mn, Fe/ EHEE M IcRIEE N
FIRIICE <, AEWEICE <& ENDSBroRE %
MR, BB Iz oM 2>, 2% 0, Af
B AL, BB DNEYEENENWEPOKEEZOND.
T FICEEN D EEMAR O DT ORSE, B TIIL
DEEFENRLRLE < BO B, A BHIFRICHT TR S
NOETHY, BABIXZAUNOFE CTHRIND Z
Ly, BEELEHEREOE Yy NRIFETHLZ LN
—WEEDWFE T BT > 72 (Suzuki ef al #EFEH).
ZH LG - oty hEIEL L TGSSPa 704
TITORERETDZ LITHRIILT.

T, BEBEETHEESTONDE ARV NE (L, -1
b, -la, etc.) &, HBETETHEREY -2 2FD. VD
FRE TR LR LY — &KL, 80.8-86.8 cmD
EEEOY—E XA NE (0aU4) TIX, RIZOBICZHEN
THEBICE . ORI, fmikEERNEREE S LT
HWOLILD Z &G, BkA Ry MTERKT 5 e
B%. GSSPa 7, BMC21 SI-5128 W\ T, VITEE TR0
TWETY (OB L 295 035 BRIk - 1308 5
DHEFEW) L LTV D), 60.8-64.6 cm, 53.6-57.2 cm, 38.6-
41.0 cm CErem?DJE X Dmassive 728 TA A 7 BIITEVME
WEEOPREND., Z9 L~y TR, oW
REEDEN TG 2T Z L0832 <, CTOIDHE T
FRIUTH - T EWBEILITFED b2, T 72b b, HEFERE
DOEEZEZ R L TWDEEEZLND, LR T, v v ¥
TIBILEE OHEREY TR <, BoktEoHEY TH D L
HRINIZ, ZOdkA Xy b2, A vy MickS
SEMRLBEENRA RV b OFEZBHEGEE> HHE L
2. TORER, ZHOORBIIKE - KON DOKALOE
MFEFITH D, 19534E, 19594F, 19824E 0D FE v iy & K Ar
DARYNTHDZ EDRbhroTk,

T h =0 5T 7 0O NTHFHETSHE, PCB, <A
rm7I ATy r, BEEBREERLE, £ <O AHHERLG
BRSOV 5~ — T —D3M9S3FEDBKA RV M BIRE -
o2 enn, ToOEkA Xy MO TFIRE AFHGSSP &4
LT EDHEYITHD Z LR Tz.
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7 Z2238-2341k0%, 7T v — R U U AERTIIHS
L OTER, 5075 i~ 10075 4Rl O A EEPH 1 3
HTE2FERETHS, ZnETcoametrryaIzHn
TR O REERFITE, EH TS — Y U AE
DS TEY, 505 ERTLARTO & &Iz >V T,
I & T, RN E D < HEREEE AR D
TRHAITWD, £z, 7T 238-2341K1%, WE/EY kK
DY T LTI DY DB WA TH LR TED T
Wig, BEEX ) RN b ERERA P REL 72D &
WORIER®D D, 6-T, 77 238-2341EL KB TE
E, THETEALNRD S TEVEERe, BEET
ke CITHFER B AR TE 2 X 512D nH AU v
NRd 5.

U 7 2 238-234EMGE & T L FREEFE (5007 FRi~
10077 45/1) 1%, FEIEFHHO L Z TV T Uvinb T AN=T
VNTAEY L, Bk OHIRER RS, K — DK 1 &
VD107 E O HBEF 28/ L T D, 2 b ORE
RITBIT 2 RELEB 2 A% 72 £ O RBIERB A HETT
5T LT, Zu—rNURpHiERY AT N & R R A
EDOBERMERH S e D LI SRS,

b HEHEFR HEHR)

(FIA - AREERE - BONT=HE]

AWFETIE, ARFREBOFERBE~OFMHZBFEL T
U7 AMHEBR 21T o o, FRNCAT o e KRB O EBR
TUE, BRI < in o o iz, TTHRIBRSEREY
'EXSTC-331 (SPEX#HH) #HWTHHAZLZLOZ5
Hritz.

77 v O T, —ic, O RO DR
WHREBEZH WD Z LR, RERTIE, @EREREH
WTHH SR LT3k e, B KEE AW THEY
DIRLTEHABI 0224 T HE L. £, EEORE
W EDE D7D, RIS T AEZRMLIZS O
LWL EENENHE LR, 51T, FATOER
TEURMEL o R E RO —2 & LT, ghitibz1T-o
BRIz, ERBAIRICT T VBT T ATREME b & 2, #kdt
LD EEAZES B L THT 21T o 72,

ZOFER, WEHEREAWZEEOT T U ERITI~
23%, WBLAKFEHWIZIGAE TN Lol RIED
N ARIEE AN LD EANTNWARNS D LTI,

BREWIZRD bR oT. £z, $Eho FER
RICEENDI T T INXT T 7B ETFRY, $ktito
WRTY IV ERD T LT EAE RN EAFERA
Sz, LAL, T ONRIILEMELS, A4 23 #
DOBBETTY 2— 3 VRITHENTL E - T 5 Al HEME
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