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IkEHARA Ken, KaTAYAMA Hajime and NaxaJivMA Takeshi (1996) AMS “C ages of cored material
collected from central to southeastern Japan Sea. Bull. Geol. Surv. Japan, vol. 47 (6), p. 309
-316, 3figs., 2tables.

Abstract : Acceleration mass spectrometer (AMS) radiocarbon ages were determined on 18
samples in six cores collected from the central to southeastern Japan Sea. Corrections for ¥C
values and for “C differences between atmosphere and surface sea water were not conducted.
The AMS *C ages suggest that the uppermost dark layer (TL1) is approximately 10,400 “C
years B.P. The age of the second dark layer (TL2), which was formed by prevention of vertical
mixing of sea water due to a low salinity surface water cap, is about 15,500-23,000 *C years
B.P. A tephra layer (Kitanihon 2 ; NJ2) intercalated with the middle part of TL2 yields an age

of about 17,000 C years B.P.

B B

A A HER-FEREBIC B W TR E i 6 KOERE
Blo 16 E#E 18 Fihic> W THHL LG %E WV TIES
BESIC X 3B ERBERBEET - . T 0O
B, RRORBMESBOMEI T I KAKR-FEKED"C
BEEOMIEAT> TOWRWICHERMBEE LT, HAEAHED
R B LN ABERBD 5 b, K EAOR
fBJg (TL1) 2o\ TH) 10,400 4ERT, SHOKIHSEL I
BRI eELONTVWAEVEBRE (TL2) okt
PLTH 15,500 R, TL2 O hiRicEkfEd 5L HA 2 K
WIKE (NJ2) 2 W T 17,000 FFj & W 3 FER %215
. ThoDFERD > B, TLLIRODWTIRIhE THE
FTEKUKBOERD» SHESN TV LRIERFL
TH B, TL2 Ofkb bh DERE NJ2 DERIS VT
I35 2000 FDEWHBE LTV S,

. I C®HI

AAKE IS OKE 130m), E& OkE 130m), =&
Ok 40m), M= OKE 1bm) OFEHRIC L > THRY F
W, KEE, A+—V7EPoBTONLARYTEE T
VT KEOCHEIMET 3RETHE. COLIBEVE
B & » T E DA > TV BT, ZEHER 100
mIKORBIBEMCIEBT B2 -2 5 F 4+ v 7 ISEKE
EHIAABOBRELRXCEHITEL I EPBHD
* WAERYE . Marine Geology Department (GSJ)

nTw3 (Obaetal, 1991 ; Tada et al., 1992 ; Ikehara
et al., 1994 ; thlg i 5>, 1996). Obaet al. (1991) Filif&
MR HETER A S A S N7z REE 2w T, kA
(B, H#E, BKEF/ 75y oy, BER) -8B
AAbA OBRERMEL, - BERCERRERT E O
REITY, B89 FEMICE T 2 BRBOREZED
BMEZHASHIILIZSDOT, AXKEBOHBEENFEDOEL
R ti-cdbnThs. LHrLIOHETBOLTRE,

5BOF7 5 (RARTH+Y - BERE - ARFHR - &
BERRD - Bldk 4 KUK & 3 - OREHHRFEEREEK
BRIEEELETLLTEYD, HKENSRSETF L IRKK
HoSBMoRERESBEORBKSIEAL, &k
IBRBRENER S N, BB L 24250
HWKDBRAT 575 &, PR SHEKELE & OB
593 EBMFE L IERMRER TV, ZhicfL
T3 Keigwin and Gorbarenko (1992) i & - TEEfEHs
HahTwd, ZThic LT lkeharaet al. (1994) i3,

BAYEER D ORI T T OMEERD SERES Nt B8
OFREEIC 120 F 7 5 OBEERED, ThoOE
HER & —ROEE OBMRBRIGELORE R L0 5, K
B BE OREKDILRRR S REKIREHTH Y,

BABOLRBEZENNE RN BKEETHCRELE
BIxhTwicltERLE LbL, BETHESNT
W37 75 OEREIIEE, OBTEOERES S

Keywords : AMS “C age, Japan Sea, paleoceanography,
tephra, foraminifer, sea level change
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b, BEZECHNEZHEERIIEL, HANLEHRL
ERICKIN T 2 i ERENE -» T, BABOBAED
R R 45 R 2R 13 2000 m R IE & & h (Ujiié and
Ichikura, 1973), BRI V& o &0 515 B I{LE DIRIE
IRAE I K ZE800-1000 m 2% 2 L JEH ICEL 2 3
(Ikehara, 1991) 2%, BEFLERILA OEE H 1T BHKOKIAREE
o BITH S BREE T T R/KZE 2500 m fHiE, Z0h 5
10,000 FERiEE TR 1500 m L TERH SN TEHD,
D1 DEREZIEHICERY 2 ici3FAREAERL
KRR ZRERUESR SISO LVWEEZ SN B,
BED 5 ORRER E—RICER6-12cm BE LM
{, ZROFARIALZFEEDBE» SRS H L1
RERIGENEZVDT, DEORZETHED TE 5 M0HE
BEBAT (AMS) % B O 7 EHERE (4C) FEAH
ENESTHE., LdL, BEEOREICBT 5 AMS
“CERRIE O 3, R AGIE (1995) 1T & 5 BRI
OOV TOMERH 2 DA TH B, HRIEDE
AL & 2B I, BAREAICB G 2HRP/KEOZE W
k- TREAERME G H 20T, LDEL DRIEHSE
EHET 08N D 5.

AWFE T3, Tkeharaet al. (1994) TRE N-FHRR
B 07 D% OB FHE T OIFIEHE TR S fL o Bk
ko > B, Fic HAEHI-EEREIEE, SRS 0
TS BFHRKILIK (AT) »BkfE U, AIRBIE oA LRIk
A% HIRNE &8 6 IR 16 BHE 18 4 v S vico
WCHRLB(EAE T AMS ¥ CERRMEETT- 2.
BHLBREAZ AV BEHERBRERE BV TE, K
BB TH/KR O UCEENRIL B0, SHEFEED
FICE—OEHVCTHEET) CEBEE L0, &
BEEBOHWRENRDS DX S BAMEIT> TV,
DX IERETED 5, FRUEEOWE DD
WERCREDRD EGEMTE B EEZ, HET IR
BTh 5.

2. HM&EFE

SEEIEH Ly v Fvid GH89-2, GH89-4, GH
92 @ 3BT VT, KiEEILE (892-24, 892-
25) RO (92-703), B ILiZRER IRk (892-27, 892-
3D), b3 7 (894-33) & SERELE 0172 6 ADHIRE
B (Fig. 1) @ 16 BEIL OS2 184 v 7NV TH 5.

=1
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Fig.1 Location of sampling points of cored materials used for the present study.
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2ARDIIRERI D 2 BHEIC>W TR 1 BHEL S 2 D]
EREREED, EROF = v 7HE Lic. B ORE
TR G KRR & BB R IR O B0k ¢ i 2237-2638
m, & EFS7ORETETIm TH B, ThoOFERR
CHICRVWENRSATHEELTBY &FI - E,
1990, 1991, 1993), HMIKIASEIALIE D& L 7R
MTh 5. B OEHEI, 92-703 LS ic> W idrig
EA (1990) 1T, 92-703 ico W Tidthigizh (1993) i
HEIh TV, 1B, 92-703 2B < REHE, HIgiEh»
(1996) BT St.24, 25, 27, 31, 33 & LCRE 1
TVW2HDEFUETHS. FEICHEL BALRILAIRE,
Y NERTOELGRcEEhTBY, ABRRUKT &
7 AMERC L 2 HBBREOHITP SR — S5+ D
OB TRABHERTREY. SRLRLROEER,
TL1 EFREN A& B oREEE (higiEh» (1996) © D
LISHE) TRUNCSEL, TIhb TL2 EMETh 35
FOKIIRBINC R S Wi B OISR (higizs (1996)
DD2IKIE) FTEIAETAREBELEMNLEDS
3. KE2000m %2 35k cRRBTRBEALEL
LOEENBDLNDE S OOERAE IR T OR
PEEFHTOVRVEENEZ L, RLHEL ORBEDL SHE
TELHBTH 6BENLSOAIETH 5. FELAIR
WIRFLHAESEZIC L, ZETIBED I4cmBEE L
D, 63um D3 5VTHEEL /2, BEEERZTL,
MELEREEAYEACKRE L. CoRB2EE
%, SEIFTHELT, TofRkEEEMcEEL, 1L
mPA DR TFEE VSO RBRELL. TOBRICLN
i, FEEEALRSER L T, NEEESEEN

L BAMURMERBRERMERZ T L FA4 v 74V b — 7t
KELTT YV RETHT o7 B L LT Libby
DR (5,568 4E) % AW 1z, EAREE I IERAIER
EHEREE: O RA{ESBIRIRIC & 3 RERAAHERKOZEL
DicHDFCIiT & BREMAEDBIRIROMIE L, SEOD
TR KT S N R CAILER) <6
LOTHAEDKT EEZBKE D UC EEZ (Broecker
and Peng, 1982) % &ic L7 K&K O®IE UIEME
5 400 5£% 5|, Broecker et al., 1988 ; Bard, 1988)
BITHOMEND L0, SEORAETIEEL S ORIES
ToTWVWIEL,

3. ¥ &

BoNIERMEIE Table | R Fig. 20Xk 51k &
Bond, BEMMBIOVTIE, 2-o0REEEOH
BTRLTH B, BB, T THRNBERBRIEZT
DLODOIBVRYKRBEDOUCERMBETS 5. 892-25 R
892-31 @ 2 ADKIRER O TFHL 2 252 ORIEMIF T
hET7 75 0FERL SHES W TV IEPSERIE L
A & DBEES 5 ET, S ICERAH L <,
EREHEREICH L WKRRSBALLbD EEbN 3,
/| onf MCHERME & BFHNME OBGRY ST, &
R oBEEETS B TLLIK>\W\WTid, 10,415 4R (892-
25), 10,500 £EFT (892-27), 10,275 £EH (892-31) @ 3>
OEREH, ROBEETH 2 TL2 & ORDKEOR
+Ed 51, 11,195 4ERT, 11,740 4E/0, 11,820 4587 (U E
892-27), 11,800 4ERi, 11,910 4ER| (P11 92-703) © 5>
DIFERMEDS, TL2 O F#Td, 15,755 4Ef] (892-24),

Table 1 AMS “C ages of cores studied.
Latitude Longitude Water Depth (m) Sub-bottom Depth (cm) AMS 14C age Accession No.  Stratigraphic Position

Sample No. Core No.

1 892-24  39-48.92 139-48.39 2279 301-303 15,7554100 1-17,493 near top of TL2

2 349-350 21,020%+160 1-17,494 middle part of TL.2
3 892-25 39-50.37 138-20.00 2629 139-141 10,415%90 1-17,495 TL1

4 175-177 10,280%70 1-17,496 TL2 (above NJ2)

5 177-179 10,380£70 1-17,497 TL2 (above TL2)

6 892-27 39-04.80 137-30.25 2237 131-133 10,500£70 1-17,498 T

7 ’ 137.5-140 11,195+80 1-17,499 between TL1 and TL2
8 146-148 11,820%80 1-17,500 between TL1 and TL2
9 146-148 11,740£90 1-17,510 between TL1 and TL2
10 193-195.5 16,445+130 1-17,501 TL2 (above NJ2)

1 200-201 17,085£120 1-17,502 TL2 (below NJ2)
12 - 229-231 20,490+210 1-17,503 middle part of TL2
13 892-31  39-17.83 137-19.96 2360 200-202 10,275+80 1-17,504 TL1

14 . 318-320 11,085£80 1-17,506 TL2 (below NJ2)
15 338-339.5 12,310£90 1-17,506 TL2 (below NJ2)

16 894-33 39-12.46 139-04.97 610 100.5-1025 15,505+110 1-17,507 near top of TL2

17 92-703  39-29.64 136-29.98 2638 181-185 11,800£90 1-17,508 between TL1 and TL2
18 181-185 11,910+90 1-17,509 between TL1 and TL.2

Correlation for §"*C values and for the “C differences between atmosphere and surface sea water were not
conducted. The Libby half-life of 5568 years was used to calaculate the ages. Statistical errors are
given at 1a.
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7L
£ 7% 10,415 *%?5182 TLI
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<D==10,380 16,445 L1 <@-11,810,11,910
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@
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4]
~~~~~~~~~~ AT
5
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Fig. 2 Columnar section of the cores studied with AMS “C ages.
Figures showed only the sections above Aira-Tanzawa (AT) ash with horizons of dark layers
(TL1 and TL2) and of tephra layers (Kitanihon 2 (NJ2) ash, Daisen-Kusatanihara pumice

(DKdP) and AT).

Lithology of the cores are after Nakajima et al. (1990, 1993). Identification of

each tephra was done by Kikkawa and Ikehara (1990, 1991, 1993).

15,505 4ERT (894-33) @ 2 o DAEMAESS, TL2 @ Lo
1/3BEOMBIHRAT AILAR2 KK (NJ2; &
N B, 1990) o _BAIT, 16,445 4ER] (892-27), THL
T 17,085 £ERT & 20,490 4EfT (892-27), NJ2 & DJEFERE
{RIIRATH 258 TL2 OHEEH S 21,020 £ER] (892-24)
DERMEHEOLNTWS, L8>, TLL 25 10,400
£FRT, TL2 D b w 745 15,500 FERTFEE DR E 75 5.
TL2 DFFEHOERIIC > VT REENBRIEE TV
25, AT OER (K 24,500 £Eq/T ; FAAIZ 4>, 1987 ; 1l
B, 1993 ; MHE 2, 1995) L OBIFRL ST B &M
23000 FEHIER L3 5. | UEEL SFEE 2 oehy
THITE L 7458 T 1 892-27 T3 11,740 4ERT & 11,820 4F
A, 92-703 T3 11,800 FEFT & 11,910 4F T & 9 100 452
EOEVWTBEE->TWE, Lid-T, TOREMUTF
DERZERZSEBIOREM» > B RTERL,

4. AMS'“CERMEMN L H-AFEOETRIELE

RIGEs (1995) IBFREHETER A SIS i 2 8D
BRI >V T8 -2D AMS "CHEREZHEL TV
3. Zhicknid, 6BCHE & RK-HEKE O “C EER
% LIfET, RPIoREEE (TLL) 139,880 £5], TL
1 EROBEE (TL2) & ORIT 10,220 £ERi & 11,430 4F
B, TL2 @ b » 7T 14,930 £/, H#T 17,450 &Eqi, T
e 21,010 4EF7, AT © FRLC 29,120 FERi & 29,840 &
BTH 3. 2-o0FEROEAR TR, TL1 T 10,070 4

Table 2 Comparison of ages of TL1 and TL2.

TL1 TL2 top
lkehara et al. (1994) 10000~11000 13000
Oba et al. (1995) * 10070 15110
Nakajima et al. (1996) 10300~10700 13800
This Study 10400 15500

(10275~10500)

*: Uncorrected 14C ages

Bi, TL2D b » 7T 15110 4RI THZ DT, HEEDE
Witk 208, BIESEOMEME T (Table 2). %7,
SEOERME R, FlEIFH (199) ik bifEES N
TL1 oA (10,300-10,700 FEFi) & ZER b PPHE
{, TL2® bt » 7DEK (13,800 48] L0 bPPHL
(Table 2). %7, lkeharaet al. (1994) H3Z N & THE
AnkcELcBFsF75OUCERDOHEE LKL TL
1 DERE 10,000-11,000 FEFi O i g A 328, TL2 @
FEARAE 18,000-23,000 4ERT & 1 b w 7 DEER A 2,000
EFRIL A, Ikeharaet al. (1994) hilgixs (1996) 1T
BOWTTL2D by 7OERDORHYLE 7S - 12013 TL2 O
B LicET 2 RHEERG (As-K; &5V IREBBER
BTEA, YPK) Thy, b soFr7504C
FERIL 13,600 FFj & Sh 3 G, 1992). SEIOFER I
ZDF 77 OEBERMN TN LD E L RBED AMS
UC ERRIEE TH 15,500 LERIRRE Tdh - 72 AJREM: 2R
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LT3, £, WIFhick X SH0ERBEP 5T 5 &,
AABIEENEREORBKSEARL, BT ERE
BEMFIE L 72 © BERHEOKIH O BB O BHKEL TH -
T LR SN

—FH, REMOBBETH 3 TLLR, KIFED
(1995) OFHIE = N 7-4EAME TI1F 10,000 £ERTL D DL
%<, Ikeharaet al. (1994) »H#EE L 72 & 9 7% Younger
Dryas # ChS R SR C 10,000-11,000 £E77 ; £ %
¥, Fairbanks, 1989, 1990) kb &% OBETH 5 Ak
WA TTEL, SRIELERERHLES N THIRVDS,
AR & S 1cKIBIED (1995) DRFHEDEMRMEL b H
g <, TLL OFRIBIL TRE#E 5 ERAE
DY EWPFT T LIk » THRETTREBEETH 5.
Ikeharaet al. (1994) i, TL2 Jepkig TL1 HEE co
I THREEENEL B A EERLE. $2RKIBED
(1995) OFERE, TL2 HE#%, #9 11,000 FhiE i3 %
NE T PPBOHERER A5, #9 11,000 FRiD» S8
2 BRI K LK 0 i AR © & B9 9,300 £E7(T o i S8
ISHERRE OB 2R LTV A, HARBIREEROHEREY
DI AHER D> 54 5 &, BEOKIIRBERRTRICK
ROBESBEESET b, ToBEbictl- TEET
R BTER S hic s shTwa (%, 1982,
1987). T & 5 2B HE LIZA)IAE L CORERYHE O
HREBOENE /25T EEZ 503, LhL, 400
BRIIBVT IRKORED SR b 12 & ADERMBEHE
5t 892-27 OEVEHT © L THERL R A (LEIER 2 H
T BE, TORBTII AT HREDIBRA S SHREEED

LD 503, $ 11,000 FERTHEIC BHE IS HER S ©
EHAEERDNE W (Fig.3). coarviiis—E 4

A NHBAET B30T, AEEL (1995) OEEEIZCh

5 OFEAR O FTHEE RIS WA, BRED
TRCOHIKT T D& > BHBEEOEPBD LN D
»id, L 0ZEL DEBOERAUEDERERRILILS
v, 2 LTz kT, Bl EREER ORI
DWW, WENET SERDIEERELEIIc K > T4
BROBICRII ~NEFETH B, Tk, TOLIN
BE(LOFRRIC > W TIXEAREOEZBKOE(LITKD 5
EZ NS5 (ZH, 1987) 25, ThiT>WT bigoHE
BN E S bETED L S BRBKDOZEL
B FRIRICEEABZ 1o h R RH L TO BEDRSH B,
F 1, ORBEHRBEE OZLITH 11,000 FER/TICH

ToTWVEY, OERITHKELFEEIEL 55K
9 (12,000 4ER7 ; Fairbanks, 1989) (cif <, HWREEED
EDANZXLAEZLDLHAT, MEDBERIZIOVTH
eI NETHB.

TL2 OO 2P LA iddbEA 2 KUK (NJ2) &
BRSO TOBRBREBEAHOF 7 s BERELTVWS (F
Jil, 1990). CoF 7 53 LEDF 7 5 LA L TY
s, R EREOHEBRYTICACED SN TED
G- #ulE, 1990, 1994), thf-EREBAARBEICB VT
HELF750—2Tdh5. SRIOHERZR T, 892-
2T DK >VWTZDF 75D LETFIcEBW\WT 16,445 4F
B, 17,085 FHiD 2 > DEREBB SN, Licd>T
D77 5OEHERIEZ D2 2 OERBEOEIH D,

e — | | R
[ Core 892-27
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- ]
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Fig. 3 Age-depth plots of core 892-27.
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17,000 FERTE OB HY & #E S0 5. lkehara et al.
(1994) bl s (1996 ; 7272 LIBE S W T B4R
(17.8 F4EBT) 5 Bard et al. (1993) OFEETHC FEH
WEHE L #248) TR D F 7 5 DEREK 15,000 FERTEE
EHEE L T, TOFERIBIET I4ESH L. T
0775 EEEOSDLONEMATOANE, BLoF
T75OERIC—DDF—FEEZ BT LIRS, i,
894-33 @ TL2 AL ZILEERILKILFRIR O RILERE
BAH (DKAP; & % Wiz KIgRlkILK, DMs) 238
LTW3 (i, 191). coF 7 50BELIIBT 3
ERME I B0 ERI EHE STV S (ZH - ¥,
1991). SEIOERBETRIDT 75D FALH 5 DER
BREE SN TV WV ADERIT VLTV, 894-33 T
BFBZDF 750 EATOERME (15505 FE/DD &
AT LOBFONEREZR,» LITNE, BECOEREOCE
RoEHYTH s EBbh 3.

5 ¥ & B

HAMRER D S ELES h iz 6 KRR @ 16 BHE
184 v 7V OBEHHRZ RV MBS EES ettt
REFERBIEZITV, UHF Y POV TEVEREE
fo. ®WRELT, BAEORLA (BH) ortERE (TL
1 DWW TH 10,400 i, ROBEWEGEE (TL2) ©
by ZROWTH 15,500 FFHT & WO EREHEETE .
Ff, TL2hieBEd 2IbEA 2 KK (NJ2) 2w
T 17,000 FRIOBOBEHY TH 5 LHEETE . T
NOEDERBEDS>H TLLIK>WTIE, Ikehara etal.
(1994) O F 7 5 OFERD S OHEE & 1ZIZE U TH %55,
TL2D b w7 & NJ2 1B L T# 2,000 FE D Fh b8tk
CTW3, chidBz o {ERBEECHVET 7 5O
RiECERT 20 EBEbN 3. 5% LOERESE
Hicl, SOERNEMEEPLT LT X > THEAE
OERBEZEOFHMERRTE L EEbN 5.

B BAET S 77 50N - HER, REHELS
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