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Abstract. Tephrostratigraphy is very useful tool to reconstruct the past time framework for marine
sediment cores. Northwestern Pacific has many widespread tephras that can serve as time markers,
because many volcanoes in the region had repeated large eruptions from the middle Pleistocene to
the Holocene. Two IMAGES cores MD012422 and MD012423 were collected from the lower part of
continental slope basin off Shikoku and from the central Tosa Basin, respectively. Here we report that the
lithostratigraphy, age model, and tephrostratigraphy of these cores.

Upper 14 m part of core MD012422 was affected by a significant mechanical extension, which was
inferred from the magnetic fabric analyses. Six tephra layers are described in core MD012422 and
MDO012423. Holocene tephras of two cores are correlated to the Kikai-Akahoya (K-Ah) tephra from
the Kikai Caldera on the southern Kyushu, and the Aira-Tn (AT) tephra from Aira Caldera was also
obtained in core MD012422. The eruption age of AT tephra was estimated to be 28.1-28.3 cal kyr
based on AMS "C dating of planktonic foraminifera. A tephra layer, which is located at near MIS 4/5
boundary in MD012422, is correlated to the Aira-Iwato (A-Iw) tephra, based on the refractive indices of
volcanic glass shards, orthopyroxene, and hornblende. A tephra layer, which is corresponded to the late
MIS 5.5, is correlated to the Aira-Fukuyama (A-Fk) tephra. Ata-Toihama (Ata-Th) tephra was also
identified in the MIS 8.1 section of core MD012422. Kakuto (Kkt) tephra was also identified in the MIS
9.2 of core MD012422. The relationship between these tephra layers and oxygen isotopic stratigraphy is
important for discussing the revised tephrochronology and distribution of widespread tephras during the
middle to late Pleistocene.

Key words: tephrostratigraphy, long piston core, X-ray CT scanner, oxygen isotope stratigraphy,
anisotropy of magnetic susceptibility
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Table 1. Core locations.
Core Latitude Longitude Water depth  Recovery
(m) (m)
MDO012422  32°08.7'N  133°51.8’E 2,737 473
MDO012423  32°50.1’'N  133°45.9’E 1,042 36.4
(a) (b) 133°E 134°E 135°E

1. a 7EREHEB L OVEET 7 7 OKIEONE. (@) RAINVTIRBITBEINT 7 OME, BIV, HAFIGR X OCIEEAEFIC
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HFomAaiERE (b) OfELZRT. (b) MD012422 % K U MDO012423 D E B .

Fig. 1. Map showing the core locations in this study and original locations of widespread tephras. (a) Locations of the Kikai Caldera and
Aira Caldera. Isopach contours of the Kikai-Akahoya (K-Ah) tephra (solid lines) and Aira-Tn (AT) tephra (dashed lines) in and around
Japan (modified from Machida and Arai, 2003). Bold square shows the figure (b). (b) Core locations of MD012422 and MD012423.
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MD012422 (Lower slope basin)
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Fig. 2. Lithology and results of non-destructive measurements of core MD012422. From left to right, lithology, magnetic susceptibility,

lightness (L*), and color variations (a* and b*).
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Fig. 3. Lithology and results of non-destructive measurements of core MD012423. From left to right, lithology, magnetic susceptibility,

lightness (L*). and color variations (a* and b*).
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Fig. 4. X-ray CT photograph of core MD012423. Numbers of each column indicate number of section.
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Fig. 5. Oxygen isotopic stratigraphy and age model for cores MD012422 and MD012423. (a) Standard oxygen isotopic curve (Imbrie
etal, 1984). (b) Oxygen isotopic curve of planktonic foraminifera Grobigerinoides ruber at core MD012422. Dashed lines show correlation
points between SPECMAP and MD012422. Stratigraphic levels of radiocarbon datings, a last occurrence of G. ruber (pink) and a first
occurrence of Emilliania huxleyi are also shown in the right side of figure b. Age of LO of G. ruber (pink) from Thompson et al. (1979).
Age of FO of E. huxleyi from Thierstein et al. (1977). (c) Oxygen isotopic curve of planktonic foraminifera G. ruber at core MD012423.
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Table 2. Marine isotope stages in the core MD012422.
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Table 3. Radiocarbon ages of planktonic foraminifera in core MD012422.

Sample depth  Mid-depth Species Conventional col:rceftre\:ioirge error Calibrated Lab. No
(m) (m) age (yr) (400 yr) (yn) age (yr)
0.075-0.149 0.11 G. inflata 405 5 +25 Modern KIA 18289
0.572-0.646 0.61 G. inflata 2,955 2,555 +30 2,730 KIA 18290
1.367-1.441 1.40 G. inflata 4,795 4,395 +35 5,040 KIA 18291
2.069-2.143 2.11 G. inflata 5,775 5,375 +40 6,190 KIA 18292
3.570-3.644 3.61 G. inflata 10,720 10,320 +70 11,940 KIA 18293
3.867-3.941 3.90 G. inflata 11,140 10,740 +70 12,720 KIA 18294
4.770-4.844 4.81 G. inflata 12,870 12,470 +90 14,330 KIA 18295
5.382-5.431 5.41 G. inflata 13,380 12,980 +90 15,510 KIA 18296
6.072-6.146 6.11 G. inflata 14,290 13,890 +100/-90 16,550 KIA 18298
7.600-7.649 7.62 G. inflata 16,370 15,970 +120 18,940 KIA 18300
9.027-9.102 9.06 G. inflata 18,280 17,880 +150 21,140 KIA 18301
11.271-11.346 11.31 G. inflata 22,490 22,090 +240 26,010 KIA 18302
13.467-13.529 13.50 G. inflata 28,770 28,370 +360/-340 33,160 KIA 18936
15.028-15.052 15.04 G. inflata 35,060 34,660 +800/-730 40,070 KIA 18937
Age (kyr BP) Sedimentation rates (cm/kyr)
0 50 100 150 200 250 300 350 0 10 20 30 40 50 60 70
s 0 APRPETATN AR BRI ST AR EErAPE I [ R TR N N
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(a) MDO012422 DIEE — AT v v b, SR b K OGE % R~7.
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(b) MD012422 3 J TI"\MD012423 DVEEE

Fig. 6. (a) Depth-age plots of MD012422. Dashed square shows the location of figure b. (b) Depth-age plots of
MD012422 and MD012423. (c) Sedimentation rates of MD012422.

D 3OOEMEKE (MIS 7.1, 7.3, 7.5) KM% T 580D
BKFE—2731~365mic@EDBND. LEkdsT,
DFRRE T v /MBI I D EBFFIBR L EROBES
RN R LD ERTFLVEBREMTHY, K37 m
FHE DRSO N EVWE 2R T REHELZ MIS 8 & FBE
L7z (H5). ZhooFERETVICESL L, 242227
DOFFE (45.01m) 1EIMIS 9/10FRAHIT D 343 kyr TH

>
—

LEWEIND.

FEREEGOEZHEEE —ELIKEL T, SEE
CRTLFHHMELEZREH L. ZO/KR, —KIC
BRI CHERRES K E <, KIS WRmZxRL
7 (¥6). 72720, F3FEMUETIE, T LY EHW
B HARTEECREVHBREL T T I LBHL2L
ot ([M6c). a7 2EOFEEHHERERELIL13.1 covkyr
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#4. MDO012423 71 7 ¥R L B3R OB B SR EE AU,
Table 4. Radiocarbon ages of planktonic foraminifera in core MD012423.

MR E - AL - ZHEIME - SMERESE - KEEE - IS - ZHEE

. . Reservoir .
Sam;zl;)d epth M]tg;p th Species Co:ggrz;;))nal corrected age e(r;f)r C‘;gzr(d;f)d Lab. No
(-400 yr)
0.201-0.276 0.24 G. inflata 1,005 605 + 30 BP 719 KIA 21724
3.781-3.806 3.79 G. inflata 6,320 5,920 +40 BP 7,016 KIA 21725
3.831-3.856 3.84 G. inflata 6,505 6,105 + 50 BP 7,222 KIA 21726
5.005-5.030 5.02 G. inflata 8,385 7,985 + 50 BP 9,194 KIA 21727
5.967-6.016 5.99 G. inflata 10,405 10,005 + 55 BP 11,923 KIA 21728
7.731-7.780 7.76 G. inflata 13,050 12,650 +80/-70 BP 15,158 KIA 21729
8.347-8.371 8.36 G. inflata 13,750 13,350 + 80 BP 16,108 KIA 21730
10.099-10.124 10.11 G. inflata 15,590 15,190 +90 BP 18,746 KIA 21731
10.299-10.352 10.33 G. inflata 15,830 15,430 +90 BP 18,886 KIA 21732
Th bV, HEKAHEIZ69.2cm/kyr, F/IMEIL6.6 cm/kyr ToH - FIZEWTEAL TWSZ EERL TS, E7z, LE

7. HEREENZET O3 TEME D HVEBHEICK T
5 AR E 1110.8 con/kyr Th o 7z, K 3 TTFERILARE
DHEWHERIEE L, 2 7ERIFEFOBMARHEREY 05 &
EELZRICE T, BERZKOIZHEL TWHHE
PR A TE Y (Fl 2, Thouveny ef al., 2000),
BIET OB EHRREGIC L 2B 21T o e,

MDO012423 O 7 D fFEER DHERE

2423 2 T BT B G. ruber D SOV, -2.4~0.3 %o K
TERLTRY, BES~ImTHELEVWEEZRYT (X
5¢). ZOEERFMALEBRICE I L, 242327 OFEE
20 mfHEAMIS 3ICHYTHEELXOLND. £, 2423
a7 T, E#10.3 m® 9 F#ED LR EREERDE
LITWd (R4, Kb5c). M6bitRrLzLS L, FE
RIBICHESSEE-—ER T oy NI, EROUYEITED
LRTEEMNTHD. BEIImUEOBETE, #—
AL NEBEHBOOND D (M3), ke
V) U B LOBERMELA N N OBREPTAR
ofe, £0k, 10.3 mIEOHBEFRICE T 5F®RIT
S THIE TE TW ARV, LR T, 24232 71310.3
mPRDOBED S, FERETFTVELHEEL, FBEICKITD
WEEROWEZITok, 2423aT7128VWT, BRATH
BYTFT7IRBEFRWHEREY (0~10.3m) OF-HHEFEE
i, $949 cm/kyr TH B

THERAMZRA2422 37 OBBRGE E
X LR OE

FHRERE M (Anisotrophy of Magnetic Susceptibility)
X, BRRABOK AT 7 7Y v 7 2RISR O RS
DO THFIETHY, BFETE, EREaTRED
REFREHERDCL ISR S, RO E B S O i
P LI BRTWD (B2, JIlFHE2e, 2002). £
FERMEOMEELZRTLMEE, 242227 FEHTEL,
ZHE5 5 bDODOK12 m &Y FATIHEWER £ &
(7b). Zhid, =27 LTINS D —FEDH

a7 R EHTHLRVEZ RS, —F5, EHFMHEREEED
WEEZRTFHEIE ZALEIATEVWEERRTBYE
PEBHOHIDH, 2T 2ELE L TIE—HRIZ1.05 L FOEn
Bzl dHmIcHD (K70).

F iz, RIGTHEREMRO R KB O A TRz b O FE LR
7 Kmax Inclination (Kmax Inc.) I&, =27 L THL 2>
&<, F80° %7 (K7d). Kmax Inc.id, 227 LE#}
PO 14m E TIRBRLICEDL, 22256840 mE T
10~20°DIEVMEZ & 5. 72, 27 HK FBTKmax Inc.
FEOEWMEZRLTWS., Z0b0MHEMIE, 27 B
TiL, HEBY T ORI T 235 5 —F O F MICE S
L, 22, ZOFMPKFEEPHLIZFEETHDLI L%
AL TS, —RAIPEEFEEOHRRE IR W T,
eV N & OFBRLT DM RHER IC BRI HERE L 72 [
ik, FRS0RMIREOF LRV, £0%
DIV E S FIHI AR I L DEER L ORAKR LI
LoT, KHTOBFEFIPETL, MEEF ENT 5 AEE
HERE<7esd, 24227128V ThH, 14~40mETHL
8 & F{E3 L U Kmax Inc. DREMANE, BEMAG7 25KV I
EWERCEFL TEY, —HRAREEOMEZRL T
Wb EBREND.

Ll s, 242a 78 WTiE, LEE=7 k

HTE <, L2AL, Kmax Inc (JIZIEEEIZTE > TV D
(7). T OFMERFEORKHIT, =7 EHOR

B MOPDOER T vt ADEERKESFLEL T
BLLERBELTND, ZOX5ka7 EKEER R
BYER e LT, EALNars—icBao
WRIREEIC L D HEEY O 5| ST LR BZH TN D,
Thouveny et al. (2000) %, IMAGES 7w /' 5 AITH
WTHERBEERN P APPSR SNIZER bra T
DEFAUKFOWFE LT, TOPT, 106 I3HHEE
BHMEC LM T 7 7 ) v 7 OB L HREERED
BIRICOW T L TWa, MD952042 = 7 TliE, E#
10 micBWT, LEARE <, Kmax Inc. 2370 ~90° 27T
(Thouveny et al., 2000). %7z, =27 E#10 m OHEREEE
(33 em/kyr) &, TR LY THEOHEFEEE (13 cm/kyr)
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Sedimentation rates (cm/kyr) L (Kmax/Kint)
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BI7. MD0124221281 % (a) ‘FHHREEE, (b) LiE (BHEBHECHEEE) (o) FE (BEFMHERHECREE), (d) Kmax inclination
(KRR TR OKFEE»HDOEZ) OES. (b) ~ (&) DFEMRT, BBEOFMEREFNT —# 05 HBETEHTEL 2. (b)

~ (d) 1T, EGHEREEE bR TR L T2,

Fig. 7. Vertical changes of magnetic properties of the core MD012422. (a) sedimentation rates, (b) L value (prolateness of magnetic
ellipsoid), (c) F value (oblateness of magnetic ellipsoid), and (d) Kmax inclination. Bold lines of each figure are also smoothed curve
with a 5 point running mean. Sedimentation rates were also plotted in the each figure by dashed line.

LD B2 BREV. LESB-T, HHIE27 EEH10m
DY X, IMAGES 7 v /S ATHWHNTWS
Calypso 2 7 7 — 1L X 2 M 2Bl EBIZL R IT X -
T, APTEBERAELS RoTRY, BEH I IHRE
HERMAEMEERBRL TRV ERER L.

ARG TRV 2 MD012422 2 7 %, MD952042 2 7 &
FRIZCalypso 2 7 7 —Z HWTEHRIR I N2 b D TH 5.
24222 7 RO LG HEREE L, 13.1 cm/kyr Th B 23,
a7 EETHRA68 cm/kyr 2R L, #1114 m &Y EALE TAL
TIHHEREHROBEANPKEERD (MT7a). HH
HWEPKE LSBT IoBE (Kldm) 1, HHREEGH
O LESLKmax Inc. B2 LD FAO/NIVENRS, a7
Mmoo THEMTIBRLIZE-KTS. £z, k
A114 m TO LEOE R & HERE OB 7 — id,
Wh—%+T2EnERL, LEIMESHCEVWEETIE
HREELRKEW (B7h). Z0X5RFREBICLIE
RSB T L SR ITHRERIEIC LB TR Y, K888 m
WCHEETHESS mmBEEOCME, BIY, MI277 mic
BETS 77 7BIZ, a 7TWEOR RIS LA EICE
LS () Z2RLTRY, 0BT LD Eric
BT 2888 mOWEDFPHLMZRKE W, XoT,

2422 2 7 T, 27 RER14A mE THRRBROREI L3
FIXIEIXLNROBENREVWEREREIND., LLR
B, ERHAmIcBIT 2 HEERES LI —RICEL
T2 Tidke <, WA & BERE3 multk THL T
KF+aHmMERYT (M7b). Lo T, ZoOBE0H
BB —BICSFERXENTVARTIRZR L, B0y
HOBENWR LT L > TRYEIBIEEIT STV D A[EE
HELIEMTE 3.

EE+HRER (IMAGES) A70DF7FJ73ERF

MDO012422a 7 DT 75 D

AR AR D> 52422 T ICBWTHRICT 7 5 B0
LD, HE12.76~12.78 m, 16.02~16.04 m, 23.81~
23.89 m, 31.86~31.90 m, 34.38~34.39m, 36.38~36.41 m
DEBTHA (R5). ThFhoRBEIF2 cm, 2 cm,
8cm, 4cm, 1 cm 3 cemThHD. I TIHERIIC LA
PH12.78F 77, 1604575, 238957 7, 319057 7,
343977 7, 364177 7 LML, LITIRET 7T 0%
T

12785 7 F (12.76 ~12.78 m) Db T DR R 1L,
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HEIMTTRDATH B, ks LT LMk e
BT, RBICEENDKWULTZ AL, RNTVT+—1
BB IOEREA N TH L5, KUV F AR
RIL, 1.500~1.501 Th -7z,

16.047 7 5 (16.02~16.04 m) O HE ki DRI,
HES CHEM AT H0, 4L LT EHFMmbbmEm
Bt RBIREGENDKILUT T AL, BERERAY
FREL, BEROKUT T ALENICRED LS. K
WA T 2AOREIFRIL, 1.498~1500TH 5. EFfHL LT
i3, flFER, RXERAEMEZ<ER, BiER, BRE
B, 78848, BREANOEVESDL. SFEADRE
WRIL, 1L718~1.728 T, Z0E— NHEIX1L721TH 2.

23.895 7 5 (23.81~23.89 m) DOREALKLT ORI,
HEWMTHHBARTH S, @fEd LT EHHkGE R
. ABFKAE N7) 2275, TBLOBER
WA TH 50, bAifE e ORI, BELE LITH
BHTHD, RBICEENDI KLY T AL, BERE®S
BAFEEL, SR TIAELTWAKLUTIALE
SEHHND., KIUH T ZADRITEIL, 1.501~1.504 Th
5. B E LT, Reaa, fEEA, REHL
Y, BEENE2ELER, TR NELEEDL. fF
A ORTRIE, 1.714~1.718 T, 0T — FfEIF 1715
~1716TH 5.

31907 7 5 (31.86~31.90 m) o # kT DRI,
AR ~ R K TH Y, REO ETOHERIIAHR
Thb. ABLCEHEENDKLY T 2L, HEREERAEZ
THREL, 22V TLERICEDLND, KIUTTAD
JEITRIE, 1510~1515Thd. EFHE LTI, TEH
S, BN, BEAEO %<&, ReAlA, 7
NREA NEYEET. FRFEAORERTRT, 1.704~1.710
T, 20— FEIZLT06 TH 5.

34395 7 5 (34.38~34.39 m) ODHERLK T DRI,
PRI ~HBI K TH D, RBIZEENDLKILAT T AT,
NINT +—NEE I OCB#EREAR TR ET 5. K
AT ZADEIFRIZ, 1.502~1.507 Thofz. £z, Rk
RIS EPET 5.

36415 7 T (36.38~36.41 m) O # KT Dk I,
A ~HEBIRTH Y, BB bo@EmERT. K
BOTME L OEFIZHRETH D, ABICEEND K
oA, WHEREARRB I ORIV — AR TR
35, KL Z ADREYTEIE, 1,499~ 1.502 TH - 7z.

—7, AIRBZETIIHEELRE L L IR bhnh
FETEEPLITFH A KILT T RBEBRED T,
UT*0#arELdd, REL14T~224m (22477
7) OHFBHHTICIIANTAT = VIO KT T AR E
M5, KLY FAORITHRIT1510~1.513 ThHolz (F
5). HE11.87~12.05m (12.055 7 7) DOHERBEYITIL,
PNITNG F— VIR L ORHERBEAE T O XL T AR
M5, KUH T ZOBIFRIT, 1.498~1501TH o7z,
WE21.17m (2L177 7 7) fHLodEEyiciE, 227

=N

E==A

FRUHES - 2 HIFHE - AAPEARESE - KEEE - IS - ZHWE

BRIWWA T ZA0EET D, KIUT T 2OBHRIZHE T
X7phol., BREAST~42.08 m (42.085 7 7) OHEME
Wric ik, MHERBEARB X OANT LT — VB0 KLY
S ZNEMET 5, KIUH T X DBIFRL, 1.497~1.503 T
BT,

MD012422 a7 DT I7SDEIE LTI ERF

MDO012422 =t 7 IZHAET 5 %7 7 T BORBA MR, kil
BT ADHER L ORITRR EOFBICEIZ, £77
ZOREEIT-T-.

1. BAT7H&¥YT 75 (K-Ah) ;
2245 7 FIINTNT 3 —NBID KNG T 2 EERET
BT Lhn, KREERBRAEKICTES KUK L H#ES
b, BKF770KUT T AOEIFEIZ1510~1.513Th
D, K-AhDEH R (1.508~1.516) (FTM - i, 2003)
CER T 5. £, BEREARL AR & 0B AR
(M8) Mo, 2247 7 FiksEHtth#iicifE+2Z &
DHBETHDZ L0, K-AWTHDL EREL R, 27

L, 242227 CiX, K-AhXHARZ2EEEZR S 20

2. BETn7 75 (AT)

120557 5, BIW, 12785 7 5O KILUH T 23
TR NTNT 4 — VB EFETE 00, KRER
BERAE KIS KUK EHEEND, KLUH T 2D
PrRIZZFNFN1.498~1501, 1.500~1.501TH YV, =
b THBMENMEL, BE~ /B —KRIcEHLZZ
L ERET 5. 2422 2 7 OBEFRFINAE LG T & U R
FERECESCERTTFAPLRBOL-EBT 770
AL, 283 cal kyr £30.8 cal kyr TH D (£R5). Efi
D12.057 7 7, AWIRTIARALE L L C@gIhk
Do TS, #TF TIE11.87~12.05 m TAILUA T 2 234
LT LG, EMBEIC Lo TF 7 T & mEEHERY
DREDEITLIEERTHEEEZLND. KIUH TR
DETRSCHBERIZE I L, TWH0F7 7@
IMOHBEAINT T ZEHE L THKLKTHE EEZD
b, XY EMIChET 5120677 BB RTnT 7 7
(AT) ThHY, FTOIAMETS12.787 7 7N IEERREET
735 (A-Fm), »5WIiL, BERAKET 7T (A-O1) M
W2 alREMED BV, AT, A-Fm, A-OtOKIUT T AD
BArRIZ, £ Fh1.498~1.501, 1.499~1.502, 1.499~
1.501 (ATHI %7, 2003) THY, FEAE—HL TV,
EmiEA (2001) 12X 2 AMmEERICIs T 5 LEHEOFAE
W& B L, AFmiZs BT 556 mALH G 10 S A6
2L, FIEFETIE20 cm LT ORBEOHBLKLIKE &
LCEREING. —F, A-OtIXER I LT IR
MO E DD, BREE TRARD VRO EH
WZ5~10 cm DAL KUK E L TEHESND (BRI,
2001). MHOEHIEOHEEEY, A-FmA349x10% kg, A-Ot
250.63x10% kg L HEE ST 5 (ERNIEDS, 2001) Z &5,
A-FmOTFPEEHEIZL <, JVEFTH2HEMH O
B KIUEKPETL, WELLAEERENEE DL
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Table 5. Tephra and their refractive index in sediment cores MD012422 and MD012423.

Depth in core Thickness Estimated age Estimated age Tephra

Mineral

Refractive index of glass  Refractive index of Refractive index of

Tephra code Core (m) (cm) ("CyrBP)  (cal yr BP) name assemblage® Glass typeb (n) orthopyroxene (y) hornblende (n?) Lab®
ag
2.24tephra MDO012422  (1.47-2.24) - 58 6.7 K-Ah bw, pm 1.510-1.513 (16) CMCR
12.05tephra  MD012422 (11.87-12.05) - 242 28.3 AT bw, pm 1.498-1.501 (20) CMCR
12.78tephra  MDO012422  12.76-12.78 ~2 263 30.8 A-Fm? bw, pm 1.500-1.501 (30) - CMCR
16.04tephra  MDO012422  16.02-16.04 ~2 554 58.0 A-Iw  opx, opq pm 1.498-1.500 (30) 1.718-1.728 (30) KFT
21.17tephra  MD012422 QLI - 98.0 98.0 7 - - - CMCR
23.89tephra  MD012422  23.81-23.89 8 1134 1134 A-Fk  ghb, opx, opg, cpx pm 1.501-1.504 (30) 1.714-1.718 (30) 1.671-1.683 (32) KFT
31.90tephra  MD012422  31.86-31.90 4 198.6 198.6 ? 0pg, OpX, CPX pm 1.510-1.515 (30) 1.704-1.710 (30) - KFT
34.3%tephra MDO012422  34.38-34.39 1 219.2 219.2 ? bw, pm 1.502-1.507 (30) - CMCR
36.41tephra MD012422  36.38-36.41 3 246.4 246.4 Ata-Th pm, bw 1.499-1.502 (20) CMCR
42.08tephra  MDO012422 (41.87-42.08) - 3114 3114 Kkt pm, bw 1.497-1.503 (17) CMCR
MDO012423  (3.89-4.55) K-Ah bw 1.507-1.512 (20) ORI
MDO012423  (4.55-4.99) >44 K-Ah bw 1.510-1.514 (20) CMCR

# (opx) : rare orthopyroxene, opx : orthopyroxene, opq : opaque mineral, GHb : green hornblende, ho : hornblende, mt : magnetite, bi : biotite
bpm : pumice type, bw : bubble wall type, ch : shattered glass by rapid cooling
€¢CMCR : Center for Advanced Marine Core Research, Kochi University, KFT : Kyoto Fission Track Ltd., ORI : Ocean Research Institute, University of Tokyo.
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8. MD012422 11T 5T 7 5 BF.

(a) BB BN AR EMAR (Imbrie er al., 1984).
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BRI ORRFEMELRE 77 7 OENBEL R L. fHl3RE (m) TH5.

Fig. 8. Tephrostratigraphy of core MD012422. (a) SPECMAP standard oxygen isotopic curve (Imbrie
et al., 1984). (b) Planktonic foraminiferal oxygen isotopic curve and stratigraphic levels of tephra layers of
MD012422. Vertical scale in figure (b) is depth (m).

3. XoT, AHFETIFIIST 7 FIXA-Fmizxtisd
HAEMENPEWEMR L., LrL, LT 577
3B (A-Fm, A-Ot) Ea7REEOXMEETS 2D
i, XM KLY T A DL T8 D JE
R EOBRFNPLETH 2.

AT ORHEMRIT, ThE THEOWEE 2 7ok LR —
Vo Zar7rbifEEPREILTWwE R, NEW oY

A b vaTic kB i AL B O BT R FEREE
FRICKES< L, 2433 kyr BPERBE L LN TS (K
HriEAe, 1993). = OEMMEIZBEA TIZ AR WD, Bard
etal, (1998) WX 2HMAXEAVWTEBERICHEHE TS &
28.13 cal kyr L 72V, REFFIC L 5 MD012422 =2 7 I
B ATHEHHEEHEAE (28.3 cal kyr) & h—4 5. AT
H - FH (2003) Tid, ATOWEH L ZEFEA L EHESE

-
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BVWMETRTZ EIRBETH2 ELARELYL, BO00
T A EREMERETS L, 26~29 cal kyricAD &E
ZEOBEYTHELERERL NS, LB oT, R
ZeR L UFHLIES (1993) 1T X B HEMOMEE= 75 R
Lo ATEHFERMEL, 28.1~283calkyr TH 5 &
HEIhS.

3. BEEFT77 (Alw)

16.02~16.04m ICHEICED SR F 7 58 (16.047F 7
7) ik BBEEFT7 I (Alw) Kxtlbahd. 16.045
75 ORBIRIT1A98~1500 TH Y, AIwDKIIH T =
DJEArE (1497 ~1.501) (KTH - #H, 2003) LidiE—
B4 D. T, 16.047 7 7 ORFEGOEITRITLTIS~
1728 ThH Y, AIwD1718~1.724 (Hy[H - HHk, 2003)
WIEE—8T 2. ThETHRBE2 7206 A-IwAHEX
NEZLRERTHED, 74V ¥ UEROKLITE-2-7=2
7 (Ab#E29°23.8, HRE 137°21.0°) S OMEFRDH D (K
¥,1991). 2422 3 FITBW T A-Iw DEH ZRER LI &
X, BT T T ONAHEEEBEEZY D ETEERFNSME
BHZDBILIZRHTHAH. F£iz, 1604777 (A-Iw)
BOETIE, TANA KL—sO58IE>TEL
EEZLNTNADRA—TREFEVHEE L. BEEL T
TRBTDHANA FL— s BAHICE T2 BIEDOBFEIC
kB, AF AL FL—NREBETOEREENSEED
REEBOTTL XV MECHWEBICERET 2 HAI
HDBEPFEINTWVWS (FlziE, Hiroki e al., 2004).
Lo T, F75BEFIRA—REILEVEEL £
Z&iE, TUFEIRBEABYFICRBIT DI ANAR
L— b OHFEZFTERETE —20HEK L e>TNWEH
HEMEREL TWD., 16.045 7 7 DFERIL, 242227
DERETNVCEI L8O kyr L HEE I LD (R5).
A-Tw OFEHFERIT, THhETa 7 OBERKLRBE
545~50 kyr & REEL 5 TW3E (K35, 1991) 25, x4
ELiar7 oRFERBEEMEVEOICERMEEDOREEN
KEWLEZOND, E£7z, BEINT T ILHEIICALE
T 5 BARL LA O K-Ar F4UE (0.061 = 0.017Ma) (JAI
134>, 2000) 1%, HPKHHOEHERO FRMELE X
LATNG,

4. WHBEFEILT 7 Z (A-Fk)

23.897 7 TIXEEMNS cn DA AR KILKETH Y
KIWH Z7ADEHRIZ1501~1.504ThH 5. fGHEA O
EIFRITL.714~ 1718 T, DO T— FEIXL715~1.716 T
5. BRAMEBFICESSERETATIE, A7 7
T OWEENRIT1B4 kyr TH Y, MIS 5.5 41 HY 4
5. Z?D23897 7 F71E, MEMILT T (A-Fk) Td
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WEFI RN, BHESOETRITLILG~17I8TH S
(BTH - #H, 2003). EMIiE2> (2001) Tit, A-Fkogl
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FREMEBRICEISERET VTR, KT 7 7 0HEF
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9. (a) MD012423 0 3.65~5.05 m 12 451F 5 X C THife, MRE, 55— A—. WR

-TARYT7TZ (K-Ah) 1£3.88~4.97 mIZFEET 5.2 7 DORITAI12 cm.
(o) HMMOEGHE,

DBEERRFRIEEZRL T,

(b) 3BYET

Fig. 9. (a) X-ray CT photograph, trace lines, and color image from 3.65 m to 5.05 m of core
MD012423. Kikai-Akahoya (K-Ah) tephra is located from 3.88 to 4.97 m. Width of core is
~12 cm. (b) Radiocarbon ages of three levels. (c) Coarse fraction (wt.%) of each sediments.

EXBELRW., TOXSRTHRNRT 7 T ROHEREIT,
E O KRR E FHER» ORI LER b ra T
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g, 1993).

K-Ah OEHERIL, KAWMOHEY 2 7 OEGIH O
HETE Tit, ADI19504F & V) 7280 4RI CTH 5 ($8iR, 1995).
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FHEMRIL, BERTADIBOF £ D 9194504/ TH D
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L, TUITBEENLY TAOEREMER B L DIC
IR (N FZ R) BIFETH. Lo T, [l
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