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1. IC®IT

K& BARHENZBC THAICENAEN S EME, MNTEEINEZT I b
IR EDOHEMYEIZEY - {CENEREZT. BEORELZZURNS, HIECHRELT
W<, WETIIHERE L OB ERIER 220, —HIKICERLTWS. £, AMEH
DELWVHEKIE, BABRSTICHELCHEEZEXTED., ZOREEHBEYOPITRE NN
T &N, HERBEAEZORNSDEERIETHS.

W, K& BADHIEBEC THRA UERRREEZE CPbizd). REAEEER
FICHRT D NTREHERTE (PCsirE) MHMERNS BRHEMICHL Tna. PidsE
A BBRTHIREENS™RaD a BRI > TEU R (G4F) DKRKITHEBL . s
WAL TERING. "PoldyoV)biaEicE L. WEBMAIBRUNTETLTK
EMoREZIND (Poet ef al, 1972). Y Pold/KF ORT & DEFENE W=, BRI
KD SEMICBITL THEY & & BICHET S, "CIEEMMNST30E L HBRMEVWD T
BEELUTOEVWERZRDD ZEREL VDI L. YPodEHHIZ223FE EEND T,
KEFELUTOHRBY OHEBEREZRDDIDITHENTH 5.

PICs BMAKEN TOMBRERSFICL > THIBINA A THEHERETH 0. FEHIA30
FEEWEZDTETEOHBY ORBRELZ KD D L TI<ANSNTNS. KABEEER
7 AUHN, OT7 TISHEEICHBIN, hE. 7T ARESBMHD, 1960FEHZEET
BB bz, KKEEERICHET 5 A THRSHERENRBKE, BREICEDENZED
IX1963~44EEEINT WD, LN T, O CsERAWT, W OHFERE %2 :Kd BHFSE
(e.g., Krishnaswami et al., 1971; Koide et al, 1973) ®., #L#0C X 2 ER-/KEOHFREY OFEH
BLDOMFERMfTHNTWS (e.g., Robbinset al., 1977).



AT, BB, SBONLHEEED O Po, CsERMEL T, HEEEER
BbDEEHIT, SIAfIALL, SHBEZBEL. HEMOREMEERZ ZL2ANELE.
StiE**Sr (0.56%). *Sr (9.86%). *'Sr (7.00%). 3Sr (82.58%)DEMLEEHE. ZD S BYSrid*Rb
MEEBIAIXICETBELLTEREINS. VSt RERMETH DX TEI>TELN
BYSASrid g EBIC BRI -EE DB, T OSIRfIELIL. HEYMNERERZZT=0,
B, HETABRICIEEAEELLEBNDT (Dasch, 1969), EBEMEEH D=0 DHEZG
Mo—H—&EX o503, SR HEHEEDTOEE L, MEBTY —F /20 TR
BEHE R B BR W BB R D IC D WT, St S N SHBE 2RO 7z,

2. & #

EEMIIELEUAMTCHEBLEESEI N TWAH T, HET BRI HEEYIE
ELTWS. HOXEMEIZ 674km?2, FHEE 4lm TH D, HREBEHREBZHICLT,
B S AT enTnS (8 1). MEHOEEEIL 58km” THRAEEIL 8m. FEHEEI
35m THY. REKIIKBEEOHFHBMIEL TRDOINL, LHOXREHEIZ 616km® T
RARER 104m, EHEERL 4m THO. BFEOBICREATHRN. EDZD, EH
ALK E B EMMEDRRD, HFICEMT
REBFROEENKEN. k112, EEWY
MEFNSHINTWAEERHOT — 5 D—i8
BRT N

FHFRICHWENZZHARHT, K 1ITERT
RUJE C3 s (K 4.3m) T19984E 1 AiT
BRXINEZH0OTHS. AR Sm OATH

o
TS EROTHRMEREL, B5Cln =
R LI LR, &4 RIIFL Y g’
BRICANTHBER- . 2
#1 EEBEHMOT—% \
Table 1 Physical data of Lake Biwa —_%_
North South Total ?E,
Surface area (km?) 616 58 674 §
Maximum depth (m) 104 8 104 ”
Mean depth (m) 44 35 4l R 1 EEMOHMK GRHRIALE : 25D
Volume (billion tons) 273 02 274 Fig. 1 Location map of Lake Biwa showing
Residence time of water (y) 5.5 0.04 5.5 a sampling site of sediments




3. AL
3. 1 Ge EERHZITES 2%Pb, PCs WiE
ABHIK 80T THRME, A THACHELE. REOBER, WERLOENSRKD
FEKBBELIICRLE. 27 I 2AF v JHBEICHAL, G FHEAEARHEICEY b
LT, 2Pb, "'C MEHEINS v & (FNEN 46.5keV. 66lkeV) ZE I H ~FOEMBHRIE L
=, EBRCHIEE NS YPo MEREICIE. HEMEES TWAEHRIFHICEENS PRa B
5RE L7z P°Pb (PPbsupported) HEENDHZD, TOEE Y4Pb EMFAEHETH B LIE
L. 2P BEUPb IEREN 5. T P B (*'Pbexcess) % EHHT 5.
A (*"Pbexcess) = A (*'°Pbsupported) — 1/ + A(*'*Pb)
A TRGTEE
@ @ PPo—*"Pb aBE DL (0.99)
ZOEE *Pb BELFEEOMGNS FHHBMREEZRD DI ENTES. BEERA DK
SHERFEDY t FATICER — KBS TIRETEE Ay THERE L. HEEUEE v (cm) THRED kKL T
BEEE x(cm), WHEEENA THHHEMEEZ S &
AX)=Ag exp(—A-t) T t=xN
DEBEDEDILD. ZOXDRDILD/ZDITIE, 1) HESHEFED *Ran 5 E L= *Pb
DY 2P EIREHERIIC R0 TWA, 2) HMEGRENS —ETH D, 3) HEMPTHULZRER
S TW3, 4) KEEEEOKPITBT 2 BRBSHEBERICHANTNAI N, BREDRKRE
DMEIL L TWBLEND 5.

3. 2 REBBERVEENENTE S Sr FAAELRIE

MR ZDEE L, 2M HEET 3 B —F OV EfT o EHBOEI O 2 BEIIDWVWTHH
Zffolz. B 02g 27 wAbKEE - HEFRRTHML . LESEERICEHBICERL
T, EfELRIER S EERC 2 28 LE. SRR, FEORMAEZBHKEL THD
)81 (St DEFAEE ¥Sr. Rb OEFAIE YRb 2BEL THB) ZiRmM. BOEEL, 2%
A7 ERBZEEHITER LD, FMAELBER., EEAMBVWINOEEL 2%, 24M
HEBICIEMR L., 1 4 O RXHEIE (BioRad AGS0WX8) D07 h I AL T, HE%E
BEERE LT Rb & St 208l TNTNOLEREGER, HEENABEEEL. &
BARKCHENLUTY VBEEHIZ Ta T4 TA NIEBALEE L. HEE. HEBIXRBESH
AREE (F5M%) 2RELEZH0EHWEZ. Rb & Sr OF&EIE Finnigan MAT M EGAE
BHOHE (THQ) ZRAWZRMARREICE > TiTokk. EEOMEL 1%, VS Sr ik
Micromass LM Sector 54-30 fZ 5T E B #Ta1 & AW THRIE U /= BIEHIF 5 O NIST SRM 987
D < V3R UBIE DR RIL ¥Sr/*%Sr=0.710234+0.000027 (20, n=45) THo 7.
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4. FREBE

H0pp 5 £ T8 Cs e

£ 2 ITHERI R BHC D W TAIE I =4 Y°Pb. 2MPb. BE °Pb. VCs DEEER R,

2 TOfEI, background DIHFEZEZLGINW/ZIEROETRU .

DOENAZ, K312 Cs DENHZHR L.

*2

FETIHEHEREY) D4 2'Pb, 2P, B P'°Pb. 'YCs D HETEE

xRz, 2 Wi *°Pb

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

Cumulative
Depth H,O  sediment 2%phiotal 24pp %Pphexcess BCs
(m) (%)  mass (Ba/e) (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 80.5 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  0.135x0.011 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 69.5 176 ~2.11 0.13440.013  0.048%£0.003 0.085+0.013 0.0257+0.0014
7~ 8 68.6 211 ~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 0.070x0.011 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
10~11 655 345 ~3.87 0.0724+0.010  0.064+0.003 0.008x0.010 0.0193£0.0011
11~12 659 3.87 ~4.36 0.070+0.010 0.058+0.003 0.013+0.011 0.0072+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 ~5.25 0.056+0.010 0.072+0.003 -0.016+0.011 0.0021+0.0010
14~15 62.1 525 ~58I 0.07140.011  0.067%£0.003  0.004+0.011 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 6.29 ~6.91 0.056+0.010  0.055%0.003 0.001+0.010 0.0001 £0.0010
17~18 61.0 691 ~7.36 0.056+0.010 0.054%+0.003 0.001£0.010 -0.00280.0010
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 7.84 ~8.41 0.059+0.010 0.051£0.003 0.009%+0.010 0.0002 £0.0010
20~21 595 841 ~8.89 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
22~123 585  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 0.056+0.010 0.048%£0.002 0.008%0.010 0.0005 £0.0009
24~25 570 10.64~11.21 0.056+0.010 0.053£0.002 0.003£0.010 -0.0027=£0.0010
25~25.5 566 11.21~11.57 0.051+0.010 0.048+0.003 0.003+0.010  -0.0001+0.0010
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Fig. 2 Plots of the “®Pb activities as a function of depth
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Fig. 3 Plots of the *’Cs activities as a function of depth



EE P IRHEREETICBNW TR L EHITH TN, F0%, HET 10m £
THERIEEBIZHITNIED. TN TFTORI TREBFEEOER >TSS, X 4~10cm I
BB Po WHFEDHEEN SHERGRE 2RO 2 &, K 3mm/AEETRo 2. A (1975) 13,
M OHRERE Z Imm/ELATFELTHD, AR TORBHEIRL I OEICETHED KR
F, YR OESVEETWEHE, YPb NOERDONDHERIREITHEBEID S 2~25
BERELBRDEVNIRESH S (e.g, Benninger, LK, 1978). S EIOHEM LT, HE YD
BER YPb DI AEL TWBAEEEDE 2 51, PP IRIC K DA S NI, A
DHFGREZ RL TWBHEZEZ NS,

PICs WX 95ecm DETATRERE V&R, X 1.5em OEIATHOTNRE—
7 ERT. BX 95em IBITB YCs OE—1d 1963~64 I E— 0 2R T RKIBHERS
WEoTHIBEINZDDEEZ NS, HX 10ecm HOHEREMN 1965 FOBDE L. KEE
FTHREEN —EFEo2ET 58, X 10om ETOHEFEEEIEN 3 mm/EREITRS.
—J5, B 2~%m BT D VCs MHRESRE DGR SHREE EH TS5 & K Lmm/
EERBD, EOBERNR0REERS. YPb ke Vs IETROONDHEEDOENENIT
ERBESINTBO., ROLBEBEERET 2R XNZ . EIFHHEREY OHEREE AR
L/ ETH B0, FICHEREBICBT 2HBY OREG® *Pb OIMICL2BER S
KU, REBHEBEENGSONIZAREEDEZEZSNS.

Wicland e al. (1993)id. AT A D Sempach DAY D 'Cs ZHIE L. 19864E5 A 1
MR I 7Z2F oIV /) T VEKICES PCs DEBEHRRNTND. fHEDT—FITE5b &,
Fr) ) TAUERKTHEELE PCs 13 1960 ERTEORLKBREERTRELE VCs 1T
THRDZETHD, RKATHER, BRI TERPICEREINZEZEZ NS, BES 1~2em
DEEHHEEEYICER SN2 TR~ 2R F o)V T4 ) FKT I > THRAELE PCs
ENSHEEEBSE R ENS. LD, EHIIFICABHNICHERETEN RS SN TNSLHDT,
CDOE— VI 3HBYORBWNEDDBDEEZIDHNZUTHSD. VCs LR KEBHE
BICE o TERINZ ANTHEHERMEIC C ® St RRH D, INSOBBENRT S &
IZED, SHIERNELNLTHAD.

4. 2 Sr[EIAEEP KT SriEE

X3 ITHEREM R BHT D W THIE S 7z St BAALL B R St Rb BEOHEREZRT. /-,

4 412 Sr FINARLEDSRE DR, K 51 SrIBEORESAZ KR U7z, St FALAL. SrigE
EBDITERE 10~15cm DETAT, BHICELZL TSI &b n5. St BEIXZ OHIE
TH) 64ppm 7 5% 73ppm & 10ppm DOEINZRL TH D, Sr FAAEEIX 15em LD ENE
ZATIIH 07198 DIFIF—EDMEZE, 10cm NSiENE T A TIX 07185 FiBOFIF—EEZE
EOTWD., U—F U TRDIKLED Sr FMAELITRESE 6~10cm DEZAZERNWT, EELE
EBIREBHERNELEND. HHEYZ IMEB T —F 7/ THZEIChD. RKEE
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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+t 14 940 516 0.721077+ 16

2~ 3 154 733  0.718739+ 14 945 552 0.720941+ 16

3~ 4 -—-- 73.1 0718739+ 14 927 552 0.721174t 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~ 17 157 72.6  0.718573+14 941 563 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 -—-- 679 0719126+ 14 0.719500+16
10~11 -——- 673 0.718525+19 e 0.721086 =19
11~12 - 659 0.719752+ 14 0.721633+16
12~13 ———- 644 0719789+ 14 -——- ---- 0.721364+ 14
13~14 ——-- ——-- 0.719855+ 14 -—-- ---- 0.721432+ 14
15~16 -—-- - 0.719865+ 16 e 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 -——- .- e
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 0.721575+ 14
24~25 -——- ——— 0.719868 £ 16 ——-- ---- 0.721544 +14
25~25.5 e - 0.719796+ 14 — ceme emmmeee-

BRODBREIIN, ) —F oV BOEIIZEMERRT 275 A BERS OB TS EH
ZeNB. U—F U TBONRIE 92~95%THolz. TITREDL AHMNRT YSr/*Sr it
0.723~0.727, *'Rb/*°Sr 1% 4.5~6.5 EHEZINTHD (Asahara et al, 1999). ERFFEICHITS
D —F 7 %OFEINRTE St/ °Sr=0.722, YRbASr=6) WEFOMICITV. Lo T,
EEMmREH OHEYIX. REME TH 2 rIREEIRB SN,

Sr BE. Sr F{ALL & HITERE 10em (HETRKEWERLZ L THB0D., ZORHIZ, Sr RiZ
RERBANS - = ENoms. ZORHIE P'Cs DIMEDSMMNS 1960 FFEHEE X 5.
HEDGEERERIICSHZS., ZOEMNS St FARLNMELS, St BEXNSWHERFMIME N



FEbEZLND. LU, FE 10cm ETOEREMBTIIHERY ORES. IWENECTNS
AN B D, BRI SR, KBOHBYNESL. BRET I LIk
TEEYE & OHEMBSRHNEAL, BMTOAARD D U ITHRBBATHHER. HEYMTO
TLRBENE 2D, EBEWIWIAKD St RAELIIREIE TH 528, BREOHEAKDEEE
0.7092 BE IR DI {E 0.7119 (Palmer and Edmond, 1989) »5FHL T, &5< 0.715
B TH2EEZENS. WERRATOHEFEY O St FEHELAES, St BEDE VDI,
HKFPOBEGYBEEDEENREVEDEEZLSNS. S, HHHEY OREED Rb, Sr
BEOHE. ABHWEEODBTVWILHOMKEMY OIIFE. & S IRHKR S CITHIKICHR
ALUTOWBANKDHER EZREINIHEL TN TENRETH D EEZZH5NS.

5. £&9
B R TIREI Nz HAEY O PPb. C MUREERRIE L T, HEEREE REbo -

YPb M SHEFGEEIL 3mm/AE & WS RERMNE SN, REBEEERICERT S VIC oE—2n»
5813 3mm/EQHBEENG SN, LML, SRERINZHEYICBW TR, ME
EHHTOHEYORSE. BEOIEHIE X 5N, 3mm/EE WD EIZENT OHREE T
b BHAREMEND B, HEY PO St FfELL, SrBEE, C AE—2 ZRTIEE 10em 1T
T Sr FQIRLET 0.7185 M5 0.7198 NEE <, St BETT 73ppm M5 64ppm N\ &K< AW
ZELTHB, FTOFEKEEL T, 1) EE 10cm T O OSHERE U /-85 (1960 4ELH)
W2 BIZIEABRARBEREBERBREICES T St RITKERBREENH o/, 2) EEOHREYIZ
B, BREBICEK > TRFOANRN DV ITHMRMBRL TS D, BRENEZLLENS.
)DBE, MPb. Vs DMENHIIHETIIZRBICE > TELEEVD T LIRS, 1)
xt LTI, Cd, Hg BREDHERESEMESS. V'Cs CRMICATHRIEEETH S C ©
Sr IR EOBIFEDS. WK U TIE. WAk, WIIKD Sr BN EDHENE 5 ITHET
H5. G%. LHOHELEDICH L TENHZED TS FETH 5.

W

AR EEDDITHZD . AEBRZRZHEREZVHABOES  HILE IS K2H
RAOzH0, £LRMRROREREDFICRERBZHDELENL. L L THEEZERLE
V. BBAPRO I, ERVHRERENEMAE LaEn ot Lz ERBIUHER
PR SIHTICE D SIHBREE L) 0BT bz,
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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
sedimentation rate of the lake sediments assumed by *'°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 *'Cs 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 '°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.



