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1. 1IC®IT

K&, BASH)IZBU THRNICENAENAAREME, MNTEESINEZTI 20 b
IR EDBEEEYBEIRAEY - ALENEREZT. BREOEEEZTRNS, HEICHELT
W<, HETIIHRE L =MEDNRRIER 2527, —FIdKCRFBL TWS. 4, AREH
DELWVE AL, BAZLVCHELCHEEZEZTHD., IOREBEHEFEYOT IRV
TIER, HIRBERAREOANSDEERIELTHS.

WK, K&, BARRANZE U THRA L RR K EE CPbind), KRIEBER
ST A N THEEHERE (FCsiad) MMMEARNS BEAHBICOML TV, PbhidE
A BERTFHRICE ENS RaD o BEIC L > TEU KL Rn (&) NRKITHHL, BEH
WAL TERINS, "PbIT7OVIVRECHFL. WERMSIBRIUNTETLTK
EMEREIND (Poet er al, 1972). *°Pbid/KF DRIT & DEFENRE W=Dz, EHIREIZ
K S EMICBIT U CHEREY & & BITHEET 5. MCIEERIAASTI0E L B EWD T
BEEUTOEVWERZRDZ ZEFH#LLWOIIH L., PP EFITRIEELENDT,
KEEUT OB OHRERERDDDITHENTH 2.

BiCs BARKBEATORBRERSCI > THREINS AT HHEERETH O, FEH30
FELENWEDICETEOHBY OHEEEEZRD D ETESHAVNSENTNS. RABEKER
X7 AV A, O 7 TINEEICHBIN., FE. 75 ARBREDBMHD, 1960FEEKFEET
BEICTFbN ., REBEEERICHRT 2 A TRIEEENRBKE, BREICEDENEZD
131963 ~44EEEXNT NS, LN T, ZTDVCsERWT. HOHEFEE Z KD DT
(e.g., Krishnaswami et al., 1971; Koide ef al,, 1973) %, #EHIC K 2 EAH-/KRE D HERY O H
FLOFENFTHN TS (e.g., Robbinseral, 1977).
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AR TIE, EBWHEMHI SBESNAHEEED O P, PCsERIEL T, HEEEZR
BbHBEEHIT, SIAMALL, SHBEZAEL. HEVOERYEZESZE2BME L.
SriZ*Sr (0.56%). *°Sr (9.86%). *'Sr (7.00%). *Sr (82.58%)DREMEEHE, DS B¥Sriz*Rb
D EEBHA4IXICETREEL TEREINS. Vi RERMMETH 2¥SrTE->TELN
BYS/SrIgEMEIC BRIz o R BB, T OSIEAELIL. HEYNEEREREZTED,
Ei, HETORICEEAELRLLRBNWDT (Dasch, 1969). REMNEEHNB =D DHEH
Mo—P—EEFEXoND. SEIE. WEHEEMCTOEEL, 2MEBETY —F 72U TH
BRI B RR W= EERBIE RIS D WT, SRk LL 72 & CNCSTigE 2 R 1=

2. & #

BEMIEENELRICHBRELEZEZZ SNTWAH T, HE TS BB HEY T
FELTWS. HOREHEIL 674km?, FHEE 4lm THY., HREEHREBEZEICL T,
M EItic o nTw? (B 1). EHOXREREIT 58km” TRAFEEIX 8m. FHEEL
35m THY., BRI RKEZEOHMHTHMIMMEL TBDII L. ILHOREHEIZ 616km*> T
RARER 104m, FHEEL 4m THY. REOHHLREATHRN. FOED, BEH
EHIBAKEBEMHEDRERD, FITEMT
WEREBROEENKEN. 1. BEH
HEFNSHIN TR EEHOT—5D—5 T
ERT \

FHRITHWSN=FENL. 1IZTEHT

RUT C3I R (KIE 4.3m) T 199848 1 A Nagahama
RESNZOOTHS. MESem DIATHY |
7I-RRNTHBHERRL, BB 1m 2 A
RETERM LR, SLRYIFL Y 2 (\ Hikone
BRCANTHS RS- 2
*1 EBHOT—% v
Table 1 Physical data of Lake Biwa ";\——

North South Total ':Ej
Surface area (km?) 616 58 674 % | ‘o \
Maximum depth (m) 104 8 104 ” Otsu
Mean depth (m) 44 35 4l R 1 EEHOBR BEHREALE @ 2F)
Volume (billion tons) 273 02 274 Fig. 1 Location map of Lake Biwa showing
Residence time of water (y) 55 004 5.5 a sampling site of sediments
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3. D hiE
3. 1 Ge PEEMIEZEICES 2Pb, VCs PE
AREHIH 80CTH %, AHTHOKMERLE. KBOEBER, WERLDENSKD
FEKEBEIWRLE. dBETIAF v 7RBREICEH AL, Ge FHEHAREESEIIEY b
LT, 2%, "C Mo EIND v (FNEN 46.5keV. 66lkeV) ZHH ~FUBERAIE L
7. EBCHEINDS YPb KETHEICIE, HREMEES TWAEPRTFHRICEENS PRa B
SRRELE YPb (YPbsupported) HEENBZD., FTOEE Y4Pb EMHEHTH D EE
U, 4 2Pb BEON2Po FUHEREN 5. B “'°Pb JBE (*'Pbexcess) ZHIT 2.
A(*'Pbexcess) = A (*'°Pbsupported) — 1/« + A(*'*Pb)
A TUGTRE
@ : PPo—?""Pb aBEE DIk (0.99)
DR PP BELEECHEGBN O EHHBEREERDDIENTED. BEEKA DK
BHARFEDS t FERTIC B —/KEE R THRETEE Ap THEREL . HERHEE v (om) THEREDSMKGE L T
BEERS x (cm), KHFEEN A THLIHBEMEEZ D &
AX)=Aq > exp(— A t) ZZT t=x/v
OEGBADNR DD, TORXDEDILD=DOITIE. 1) HEYHEED *Ra 5 RE L= 2Pb
DY PUPb ERETEMICR o TS, 2) HREEN—ETH 5. 3) HEYF THULZRER
DTS, 4) REFEEFEOKPICBT 2 ERMAHBEERICHTNE D, REDRE
ML LU TWALENRD 5.

3. 2 RMBEEEENTENIXL S Sr FEAARLELRIE

MEHEFEDOEEE, 2M HEET 3 B —F UV ETFoREBOESI O 2 FEICDWTHHT
oz, B 02g 27 wbKERE - HERETHML, LESEERICERTERL
T, FEAARRER SEERC 2 28 LE. ERARAICE,. FEORMAEZRELTHD
A1 7 (St AL ¥Sr. Rb OFAIE R 2L THB) M. BOELEL, AN
17 ERBEEHIGET LD, FMALRER,. SERAMBVWIND HEL 2%, 24M
HEICIEMR L., BT A HENE (BioRad AGS0WX8) D20 EAH I AICEL T, HEE%
VEEEIRE LT Rb & St 20BELT-. TNENOHERELER, HEEMABELZBE L, &
BKICENLTY VBEEEDIT Ta 74 TAMIBALUHAE U, HEE. HEEBIEESHT
ARE (F3 5% 2RBULEHOEAWVWE. Rb & St OF &I Finnigan MAT WEFRME
BEOHEN (THQ) ZRAWERMARIFEICL> Tirol. EEOFEIT 1%, Sr/*Sr ik
Micromass %1 Sector 54-30 f& RV E & 7411 & W THRIE U 7=, BIE JfE $ o NIST SRM 987
D < V3R UHIE DfE 81 ¥Sr/*°Sr=0.710234+0.000027 (20 . n=45) THo7=.
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4. 1

4. FEREER

“OPb B LU Cs JHE

& 2 \THERIREHC D W TIIE S /242 2Pb, *Pb. BE P°Pb. Cs DR EEERRT.

2T DEKL, background D FEZZE L EIWZIEROME TRLUZ.

DREN M Z, K312 Cs DRE FEZK LT,

*2

E A

FIE R D 42 °Pb, 2“Pb, BE Y'°Pb. 'VCs D HETEE

2 1ZiEE *'Pb

Table 2 Total *'°Pb, *"*Pb, excess *'°Pb and '*’Cs activities in southern Lake Biwa sediments

Cumulative
Depth H,O0  sediment *!"Pbtotal *Ph *’Pbexcess B7Cs
(m) (%)  mass (Ba/g) (Ba/g) (Ba/g) (Ba/g)
(g/cm2)

0~ 1 839 0 ~0.171 0.125+0.012 0.056+0.003 0.069+0.012 0.0078£0.0012
I~ 2 805 0.171~0.349 0.131+0.012 0.053+0.003 0.079+0.013 0.0115+0.0013
2~ 3 76.5 0.349~0.659  0.135%0.011 0.050+0.003 0.085+0.011 0.0061£0.0011
3~ 4 713 0.659~0.991 0.104£0.012 0.052+0.003 0.052+0.012 0.0094 £0.0012
4~ 5 717  0.991~1.41 0.151+0.015 0.055+0.004 0.0960.015 0.0130+0.0016
5~ 6 71.1 1.41 ~1.76 0.149+0.014 0.045+0.004 0.104£0.015 0.0190£0.0016
6~ 7 69.5 1.76 ~2.11 0.134+£0.013  0.048=0.003 0.085£0.013 0.0257£0.0014
7~ 8 686  2.11 ~2.57 0.128+£0.013  0.057£0.003 0.071+£0.014 0.0396+0.0016
8~ 9 684 257 ~3.00 0.125£0.011  0.054%+0.003 0.070£0.011 0.0497 £0.0013
9~10 673 3.00 ~3.45 0.111£0.013  0.058£0.003  0.054%0.014 0.0434£0.0011
10~11 65.5 345 ~387 0.072+£0.010  0.064%0.003  0.008%£0.010 0.0193 £0.0011
11~12 659 3.87 ~436 0.070£0.010  0.058+0.003  0.013%0.011 0.00724:0.0011
12~13 65.6 436 ~4.82 0.054£0.013 0.056%0.003 -0.002+0.013 0.0042+0.0013
13~14 64.1 482 ~5725 0.056£0.010  0.072+0.003 -0.016+0.011 0.0021£0.0010
14~15 62.1 525 ~538l 0.071£0.011  0.067%£0.003  0.0040.011 0.0016£0.0011
15~16 61.7 581 ~6.29 0.069+0.011 0.058+0.003 0.011+0.011 0.0000£0.0011
16~17 62.0 629 ~6091 0.056+0.010  0.055+0.003 0.001£0.010 0.0001 £0.0010
17~18 610 691 ~7.36 0.056+0.010 0.054£0.003 0.001x£0.010 -0.0028£0.0010
18~19 603 736 ~7.84 0.053+£0.007 0.052+0.002  0.001%0.008 0.0006 £0.0008
19~20 60.1 784 ~841 0.059+£0.010  0.051+£0.003 0.009+0.010 0.0002 +0.0010
20~21 595 841 ~889 0.054%£0.010  0.054£0.003 0.000%£0.010  -0.0003 +0.0010
21~22 596 889 ~9.54 0.057£0.010  0.055+0.003  0.003£0.010 0.0003 +0.0010
22~23 585  9.54~10.11 0.053+0.009 0.055+0.002 -0.002+0.010  -0.0005=+0.0009
23~24 576 10.11~10.64 0.056x£0.010 0.048+£0.002 0.008+0.010 0.0005 £0.0009
24~25 570 10.64~1121 0.056£0.010  0.053+£0.002 0.003%+0.010 -0.0027+0.0010
25~25.5 56.6 11.21~11.57 0.051+£0.010 0.048+£0.003  0.003+0.010 _ -0.0001 +£0.0010
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W P IIHEERESICBNTRES EEBITh TN, T0%, HET 10em %

TREEEBIZHTNIED. TNUTFTORSTREEFTYOD LR TWS. HE 4~10cm 1T
B3 Ph EEDEEN SHRHIE A RO D &, K3 mm/AEER> = AR (1975) 1%
A OHERTEE 2 Imm/ELLFE L THD, AR TOHBEEILZ OMICHRTHR DX
TV, HEEYORENEZ TWAHE, Pb DNEROSNAHRIEEISEBREID H 2~25
BERELBDENIREDH S (eg, Benninger, LK, 1978). SEIOHREDARIL, HE YD
BEP Pb OIEHMNELC TWBATREEDE Z 51, Pb IIC K DA NERIE. B
DOHRGREERL TWBEEZ N5,

PICs IIRE 95em DETATRKERE—VZRL, BS 15cm DEIATHLTMRE—
D ERT. S 95em BB VCs DE—71d 1963~64 Y — U 2R TRIEEERS
WEo THIBINZHDEEZLENS. I 10cm HOHEREY 1965 E£DOBDE L. HEH
FETHREHEN —EZ T HE, BE 10em ETOHEIEREILN 3 mm/EREITRS.
—7. E 2~%m \ZB1F S PCs fATHE L REDBIRD S HRRE R ER TS &, K Lmm/
EEBD, LOMEERNEDRES. *Pb HEE PCs BTROSNDHEHEDRNENI
ZEHEEINTBY, MOLBBEHEZRBTDHRCNEL W, HEIHFHEREY O FREREITA K
Lm/fETH 20, FICHERGBCBIT2HBEYORE® Pb OIEHICLBBEREL
KO, REBHEFEENFONTZRIREEDZZ 6N S.

Wieland ef al. (1993)1d. A-T A ® Sempach #Hl DHEHEREY D P'Cs ZHRIFE L. 198645 A 1
WRZo/F o)/ T ) HEITE D Vs DX ZFNTND. HEDF—FITkb &,
Fxb ) TAVERTREAELRE P'Cs 1 1960 ERTEORGKBEERTRELE Vs 1Tk
THRVEZETHD., RKATIH, B THRARIOGERINZEZEZI 6N, S 1~2cm
DEBMHERHEBEDICR ONE2DTMRE—JRIF IV T1 BRI > THRELE PCs
EVNDREEDEZEZ NS, L L, EHIIRFICABHNICHEREEI RS INTNSHDT,
COE—VI3HBYORBIILDBDEZEZ D HNLZUTHSD. "'Cs LR KKBERE
%:&ofiméﬂtkiﬁ%%ﬁﬁt‘Tﬁb%rﬁﬁﬁb‘:ﬁ%@&@%ﬁ%?%:t

RO, SHIEBINEENLTHA

4. 2 SrENIARES KT SrigE
53’%%%ﬁﬂ’DmTMiénﬁ&@&W&Ei@&J&%E@%%E%T.it‘
X 4 1Z Sr BN DSESME. K 51T St BEOHRENMTE KR U, Sr RALALL., SrEE
EBITES 10~15cm DETAT, BHMICELELTWS I EWbMns. St BEIXZ OHIH
TH 64ppm M5 H) 73ppm ~& 10ppm OEINERL THD . Sr AL 15em KD ENW &
A TIA 07198 DIFEFE—EDMEZ, 10cm NEENWEZATIE 07185 FiEDIFIE—EEZ
EoTWD. U—F U TBDOIKED Sr FMARLIZIRE 6~10cm D& AEBRNT, FEE
WREBRBENNESNS. HHEYE MEB T —F 7 T5 282k D, [RESE
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%3 FAHHEREREY O St R AL B RO SriRE

Table 3 Srisotope ratio and Sr concentration in southern Lake Biwa sediments

before leaching after leaching
Depth Rb  Sr 7Sr/*Sr yield  Sr 7Sr/*Sr
(m) (ppm) _ (ppm) (%) (ppm)

0~ 1 154 73.1 0.718473+ 14 ———— e

I~ 2 - 726 0.718581+ 14 940 516 0.721077+ 16

2~ 3 154 733 0.718739+ 14 94.5 552 0.720941=* 16

3~ 4 73.1  0.718739+14 927 552 0.721174+ 16

4~ 5 159 740 0.718694 +17 929 556 0.720983+ 14

5~ 6 732  0.718536+ 14 924 552 0.721234+14

6~ 7 157 726 0.718573+14 941 56.3 0.720632+16

7~ 8 744  0.718781 18 880 536 0.720917+ 16

8~ 9 151 72.8 0.718651+16 946 502 0.720793 =18

9~10 67.9 0.719126+14 ——-- 0.719500* 16
10~11 -—-- 673 0.718525+19 0.721086+19
11~12 ——-- 659 0719752+ 14 ——-- 0.721633 16
12~13 - 644 0719789+ 14 -—-- 0.721364+14
13~14 ———- 0.719855+ 14 e 0.721432+14
15~16 —— 0.719865+ 16 -—-- ——-- 0.721528+16
16~17 ——- 0.719856 14 -—-- -—-- 0.721486 =16
17~18 ——-- 0.719834+14 -—-- ——— 0.721685+14
18~19 —— 0.719854+ 13 ——-- 0.721629+ 14
19~20 0.719823+ 14 ——-- cee memeeee-
20~21 0.719800+ 14 0.721877+ 14
21~22 -—-- 0.719962+ 14 0.721853+19
22~23 -—-- 0.719970+ 14 ———- 0.721825+16
23~24 ——— 0.719915+16 0721575+ 14
24~25 ———- 0.719868 £ 16 0.721544 14
25~255 0.719796 + 14 R —

ROMBEEZIN, V—F U I BOBRIIEN R T 27 1 BERSDHITE>TNS EE
Z6ND. J)—FUTBORRIE 92~95%THolz. TOT7KEDL ZADNRT TS/ i3
0.723~0.727, YRb/*°Sr 1X 4.5~6.5 L#WESINTHBY (Asahara er al, 1999). FHFTICBIT S
J—F 7 BOEIDRTE (S/*°Sr=0.722, YRbASr=6) IXF DMV, Lizdto T,
EEWMEMOHERENIL. KEME TS 2 R I N,

Sr REE. Sr FEI{ALL & HITHEE 10em L TRENWEEZ L THD,. ZOKHIZ, Sr RIZ
REBBANS -2 EMNbns. ZOREIE P'Cs DRESMHNS 1960 FEEZZ 5.
HEOEEREMICHZS. ZOENS St FAAMKEAME S, St BENSWHENMIME N
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EbEZENS. LnL, FE 10em ETOREM TR QRS EBNELCTNDS
AEEMENN D V. EEICEERST SRV, KEOHBEYNES L., ARBATLHIIEICE
THEGEYE & OEMBRNEAL, BTFOAARNI D THROBRT LR, HEEH T O
THRBENG LD, EBMHIAKD St FMAELIIREE TS 208, REDHEKOFIGE
0.7092 B LN K DI (E 0.7119 (Palmer and Edmond, 1989) M5 FRL T, &5 < 0715
MR THBELEZOND. HRXATOEBEY D Sr FMAELNMES, St IRENE WO,

WK DEGYE EDEENRENZDEEZOND. F1&, EHHERY ORAED Rb, Sr

BEOAE. ABNEEODRWILHOMEHERMY OB, & 5ITIEHKZ S CITHKITH
AL TWBINIKDOPIFRR EEBEPNHRL THS TENBETH D EEZIEND.

5. ¥£&9
BB TR S N HEREY O PPb. VC BUTEEERIEL T, HRUEEE RMb o .

20py A SRR 3Smm/AEE WA RERDE SN, KEERERICERT 2 V'C oE—I N
5HIFE Smm/AEOHBRENS SN, L L, SEHEREINZHEEYICBN TR, MK
ZHHWTOHEY DRSS, BHEOILHNE XS5, 3mm/4EE WD EIZEN T ORMEE T
BHDAREEN D D, HEREYP O St BT, SriEElE. VC NE— 2 ZRTEE 10em £HE
T Sr FfIfREIE 0.7185 5 0.7198 N&EE <. SriBEIL 73ppm 75 64ppm N\ &K S BT
ZALTHY, FOERELT, 1) FE 10cm (HEOHEREY INHERE L =R H (1960 FEEE)
2, Bl Z AR AL BREEREICE > T St RICKERBNH o=, 2) ZHEOHMEMIL
BE., BRBICE D THTFOAARY DV THRMERLTWS D, RmENEBEZLLSND.
2)DBE, YPb. VCs OMENHIIHHE TIIBR BB I TELEEND T LIRS, 1)
KU TIE, Cd. Hg REDFERTLEMED. Vs ERABICATHRIEZETHS “C
OSr I EDRFFEN. DT LTI, WK, KD Sr FEAEL IR E DTN E SITHET
H5. % ILHOBEHEBYIIH L THRMEZED TS FETH 5.

W

AMFEEEDDICHED, HHBREPRZEEREZMEROBST BIALETIEIZREHE
RAO#BO., £EAMEMOERRREHFCIARREHELZEN . LU THEEZERLE
1. BBAPEO I, ERVEBREREDRIFE bagn ot U BB X UHR
R HTICE D S IHBRIEE L) ORI TIThb L.
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sedimentation rate of the lake sediments assumed by

Sr isotope ratios of sediments in southern Lake Biwa
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A sediment core in the southern Lake Biwa was analyzed for *'°Pb, '>’Cs and Sr isotope ratio. The

210

Pb is about 3mm/y. 137Cs, a fallout product

from atmospheric nuclear weapon tests, shows maximum activity at 9.5cm depth. Maximum fallout

of "*'Cs to water and land occurred during 1963-1964, and the sedimentation rate assumed by P7Cs is

also about 3mm/y. The sedimentation rate of 3mm/y, however, could be untrue because surface

sediments are disturbed and mixed by physical turbulence. Sr isotope ratios of the lake sediments

radically change from 0.7185 to 0.7198, and Sr concentrations also radically change from 73ppm to

64ppm at near 10cm depth. Therefore, the following causes are expected: 1) Sr system has changed

by artificially environment pollution since near 1960, and 2) surface sediments are disturbed and

mixed by physical turbulence. In the case of 2), the profiles of 21%pb and "*'Cs lead to mixing process

except sedimentation process. The profiles of other nuclides such as "*C and *Sr would help better

understanding of the behavior of lake sediments. It is necessary to analyze another sediment cores of

southern and northern Lake Biwa.
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