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BALICIIZREDEEL TS, INS5OLEBICIIHEBHERE XIZTN 2 REHED
BB, BEASRIHBTERINTNS., ZOMEBHICIBECESHICALT
DYWKABREDIAZERL., HRHEEN THLEEZ OGNS, TLTERERE. Ml
BNZDOEHICHERET S, BEBIZZEOEEN 3~Tm OBWHEB THERINTWS
ZENEZL, ZOMBEAERIIBARBREE VWA S, THEBOERZL DI, BREDH
JMIZK > TERMNSEINTE0E, B, BOAAOCZAMEZEERL. #BRICEST
WORBRENHERE LD TH 3,

EEWIEERAB 2B EElica T ons, LHIZEERDO 0% L& 5
DTHO, FEREIIHN 43m SN, ZTO-DRIEOMAAOENIC & > THEHEREY
WEZE LTSN TV RERIIDR L, HMEBSEIIRMHICHNTHENTH 5. Ei
WAL SRR D, ERII/ANES <, FHEEDHH 4m SRV, TORDHRIBLMMD
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%< EB 2~3em TR, LHMEEEHTIRIHOBBEORE S Rixs, LHORAIRIZ
W, REEREOEEXEORZENHEHETHAH, G<MSOERRENRZNTHD,
EEOPLMIBETH D, i UEEOFUSIIMICEXTAOBENS L,
b2 A TN S, BEMHICIZN 460 ZOWJINFTEALTHBD, Z0 D BEERA
LTW25DIE 120 X TH B, Fili L TWBAJINIALHRBEKZERGIE, EEHITO A
TH5,

BB OMIEHERY Ok L2 RAETTONTW S, HWEH (1993) (&
BOBEOHRELLTOEEBHOY —EY (1 FOMKZITo . HALSIKEINE, &
EHOlRMIOWMEHEEY ICIINETHERRBEINSLIMCH N F2ELTLHHLO
RTFNORASHEMBD ZERETLIHEBYNL I IENTVT, INH50F5—E
A S OWRBFEREHEBMEEZS LICHELZBERNELEMEB OGS TE I 2H5
MZ Uz ERAEN (1993) 1FEE 5~10cm BL W 10~15cm DHEFEY) DiE 5>
iz 2km TEICEBEHERICONWTIT /. TOMKE. EEBHERERY ORI
BHFZEMBIICZ D, BPOETO UMD EWHIBREARRORBESANRE]
OoHEnIZREsNz, THIFERTAZ2L—F k> TRIELZRE)IF OO
BVOBRFRDOIE GEHEFEA , 1987) EXNLTHY, ZTORESMITBERICK SE
W EBHIERICLDHDEFHBHL TND, £l AW TIZHN S0cm OHRHEEY %
R ELTWSBA, 200m. 1000m. 1400m DFEEHR—V > FREEHME TN T
W5, #lZIE Toyoda (2003) 1 1400m 27 @ LR 250m (LM% U LA ITIC L o
THIE L. TOBREEEHNHEERD O ThSc OEENH BT KM - BIKHOX
BEEENE—B L THBD. Th/Sc DEENL aeolian quartz flux K> THEEIINTNS
AlREtE 2R L TW5, £/ Na & Hf W EH 250m T <D EHEMUKEIT TS D
BEEHMEOMBEEBOEEIC LB OILES. MiEOEBOZEOREEZ R
®BLTW5,

FHETIIEEH OIS, MM TOBERTTHERLZHEREEH O T S > T
CEBEMICHEAT 2 EERANIOHEBH O EERZEIE L. EEWHHEEERY O
RO TROHEBY P TOEHZMHATHIE2HHNE LT,

(G HH

KR (KAN, KAS, KAM) FEEMOILH (C10: 35° 22°99"N; 136° 07°99”E.
WS 89.6m). B (C3:35° 03°63"N;135° 54°227E, X 3.6m) &FDHEFEL (C6: 35°

10°49”N; 135° 58°01E. X 51.6m) @ 3 HimT 2002 F 5 A 29 HIZEE L 7z (Fig. 1.

AEloHEICIE KK KRS (F 27 UINE, B Sem. £& 60cm) ZHWk, HERL
7237 QEIZALH T 39cm. BT 47cm, BHRET 17om THhol. EWML AT
2. FE 10cm X 0.5cm OEXIZ, 10cm AR lem ORESICATIA AL, A1 A
U BHABRRS RS, RNV I N EA TS ERHWTHRL., SEelE L,
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Fig. 1

C10) in Lake Biwa, and rivers, where

Sampling points (C3, C6 and

sediments were collected.
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BRRHIEE GEM35190 B Z2ANWTITo /2, MERBTENSBRHINS v BEHRE
ST 27201 2 BRIELZ. 1 @HOEE (6500~7000s, sample) 1. FRHK
5 HEO®mAE, 2 EHOREIE (12000~15000s, sample) 1. 1 EHDEIEH 1~3 B
FMRICB IR o7z, ITT 2I12h> T, ZBUERB & U THIERAEFREITO IB-1a &,
Johnson Matthey #{® Ru. Re. Os. Ir. Au DIEMERIEE As. Sb. Se DIEWERKE TN
ZN 20ppm 12782 KD ICHEL BALZBKRERAVWTEEZRE L,

20Pb (R 22.3£0.2yr) . 2MPb CEBE 6.820.9min). ¥'Cs CEIRH 30.07£0.03yr)
DHEEIZDONWTIE, #EBHI 122 7T 2F v 7RREICHA L. HFM Ge H#EAMRH
## (SEIKO EG&G GWL-120230-S) #HWWT, MH S5 v # ('°Pb; 46.539+0.001KeV,
21*Pb; 351.921+0.008KeV, '¥'Cs; 661.660+0.003KeV) %% H ~BCHRIHIE L7z, HAHE
REHET HICHZ-> Tid, RKEFRZEEZSNDBE Po 2HHTZD T, 2P
& 2UPb ARE T ERE L, YOPb A5 Mpb 2ELBIK Z&ick D, B@E YoPh %
BEHLU~,
ERFBLLHFERI2BHTCEINFTERE L2, BB 7~9mg BV &ED, X
ATy TI2E A%, FISONS instruments #£3 EA1108 TTEMTEH2HWTHE L=, B
BRIITIN 77 R7I R (CHN,0,8) ZHWTHERL =,

(#&2]
1. HEHEREY
HERDRE

BT, KRR BASHNIZBEC THRALUZRARNEZEE %P 28), AKHE
BEBREICHRT S ATHRFEEE (Cs 2E) BWMEBANS BIE&FICHAL T
%. MPb IdEa - DR FHICEEND Ra D aBRICK>TELUE PRa (KK)
DRKITHB L. MFEEL TERI NS, 2%Pb 1ZKFORTFEOEHMMENE WD
W EHIRNTKRR D S EARICHBAT U THRY & & HITEET 5. 2Pb OEBIE 223
FLENDOT, HEEUT OHBY OHRBERERDZDICETH 2. £z, 'Cs 13
RIEBEN TORBRERFICE > TR SN2 ATRFEZETH 0. EBER 30 £
EEWEDITETEOHBY OHEEEEEZRD D ETEI<HWSN TS, KRB
FRITHKT 5 AN TR HEZEN RO /KE, BEICEDENZDIX 1960 FERR1E LS
NTWD, LIEN->T, YCs ORBEBELZFET S I EITKD, HEY O HEREHE
ZRODHENHRTH S, EEHEERDICENTIE, BWA-S REHZDWTIIEIE
2 (2002) T. KAS HBHIDWTIILEEIZN (2003) TRNZ XS, @FE 2Pb H»n

SIEAEEMGENEONT, HEEEZBLZENTE o, YCs DBEEEIL. &
N5 8~9cm DEZDBIZE SN, ZOE—IMEN S BEHIHIEKERY O KRS HE
ZRDIAER. 0.060g/cm®y (KAS). 0.046g/cm*y (BWA-S) &7z-57=, 4E. BWA-N
AREZHWTILHBEEBY ORBEEEZRD =R, 0.011gem¥y (0~2.5cm) .
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0.092g/cm?y (2.5~4.0cm). 0.011g/cm¥y (4.0~6.0cm) &720. ®E 2.5~4.0cm DH
IR ICHEEENE VBN EN TV (Fig. 2). ZORRISMLEZAA (20000 O
BREB—HKT D, YCs OBREBIT. HHERYICHRTERN, ZB25 4~5cm O
BIOBICASN, ZOE—J BN SILMBESEEYORBEEEZRRS S L.
0.011g/em?y &720., 2°Pb NS/ SN HERE LIZIE—B Lz, INSORRN S,
FDIEI NI L D bHEBEENRNLEEDN D,
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Fig. 2 Excess-*'Pb and 'Y'Cs activities against their cumulative sediment masses of lake

sediments in Lake Biwa. The data of BWA-S and KAS samples are after Ando et al. (2002)
and Minami et al. (2003), respectively.
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ERRDITTHR
EEMD KAN (Jb#). KAS (). KAM (BERE) #E#RBYEBOERS T
FOMESHZ,. BWA-N (L) & BWA-S (Rl k& EBIT Fig. 3 ITRT. F—
A TEE I 1172 KAN & BWA-N. KAS & BWA-S REHIZFNZNREOREST %
ARLTWS, LR O ER 2 ITHEIT total-Fe,0,. CaO. MnO. P,0s 2k < TEHED 18cm
IRTREIZED > THAL TS, MnO. PO, I 6cm LARTEBIICIHD > TR
WERALTNVS, CaO 1T 8em LR TIEIE—ETH 5. MR OERD TREOBED
RESMTRESBLLTVBDIT TiO,. CaO. MgO TH D, TO, lTEEH 20cm T
ROBENMEAoZMBOMESH 2L TNS, ZNEZHFEIC LOT 13K 20cm T
ROBENEG/Ro>TWS, Ca0. MgO i 25cm UENSEBICAN> TEEIZ LR
LB TWa, Moz oMo ERS ICRIIBESMICEBIIR SN HDD,
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Fig. 3 Vertical distribution patterns of major element contents for lake sediments in

Lake Biwa
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Fig.3 (continued)
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METLE

MBILHRE, RABFE (LOD DOMEDMZ Fig. 4 IRLZ, LHOMBILEOEE
DMEDIERRIIERS TROBEORENH EED S, Cr ® Sc 13 ALO,
® K0 EFFRMESFERL TS, As ® Co Id MnO ® P,0, EERRICEBIZRNT
BRENIEEICTE N, EHICBWTIZCr. Sc. As DEEOHREH B OB AZ, Cr.
Sc & 25cm FHEMNSREICHDN > TREN LR L TW3, As 2t EFICEETHE
ERENETTRLS, £ 20cm TRRER>TWS, LHERRZD Co 1IEBTOHERE
DEFRES SR, EHOBRBEURTHSE L, EERTRERSTEOLI B K
ERENITRL, FRZMEI M ERTTENS .
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Fig. 4 Vertical distribution patterns of trace element contents for lake sediments
in Lake Biwa
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Fig. 4 (continued)
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Fig. 4 (continued)
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Fig. 5 Vertical distribution patterns of total carbon and sulfur contents for lake

sediments in Lake Biwa
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€229
E LI I HEREY) D SR

BRI K VERS N2 EA O RS, KD OEYDIEEE ETHR
ENTWVW3S, RBFICIIEMORESLHBEFATWRNZD, BEHEREY O ER5T
TRIIFEICHRERSICE > TROONTVS EEZ NS, BEMALICIZIZ DIE
FMEENEEL TWS, T TEEHOMKEREY S EBMOEKBICHELET 21EH
A (LLBRERE. EULERE. B/ LEkE, ZEEE) . BEBHICRATOIER
w0 (&N, J#IL AL KIL KREIL Wil ZRDIL B oHBEH O
ERDTTEMROLEZITo 2 (Fig. 6). HEIFZRLICE2Z2END7a <, §HEITS
WEEND TO, ITHTARTEDEEZ Oy Lz, FERAEDT —FIEBEER (1979)
WEo TROSNET—F 2N,

TiO, KX T % Si0,. K,0. Na,0. CaO OfEII&MEILR S, F)IHEEY . HIKERY
EEMELTHWRICLENS TIERIFEFEMICEDL TWS, TRUTARTIVIT AR
FEAOEERSTHY., —RICE(LOEEZZ TP TWREAOEDITHL Na,0.
CaO MPD LI EBZ 5N, £/ S0, DEABEKROEHTH S LEA SN, K,0
DBPIH) ERORILOEELEZ SNDN, SEEREN SWIHEBY DL
DENED Na,0 IZHANTKREN, ZHEHNEAOR/IEEXD AU EGORILEE
MEN- 22 EE2RLUTWSAREENE WV, M2, MgO & Fe,0, DEIIZEIERE.
FNHEFEY), BEHEEY 2L T LEN > TEIEERNICEMLTNWS, <
T ANIEAF TEELCREERFPICEEL TWD, BERSRKIERSBIER
K& TRIEGRT T4 bON—3IFa71 MCBBIIELTZM, TR TLD
KEBEA 54 RPN —IF 251 MCBRODRAENS =D, AAFTORIFIFEALE
LU 7s0y (Stevens et al, 1979). T D78 MgO DIREAEXHNTIEM L 7ZZ#5R Fig.3
DEIBOFHITEO>TVNBE EEZEND, BT IVITLBERL TH, —RIIA
XA MRFTHA MELTIREL. BEHLICTK WD, HEEYH THYHWRRBEN
ERLEEZEZSND, TNHOZENSEEWOHERERYIZIEICEEBHELONRL
MAENRL S EREZBRORLERINZEEZ LS,

£/ PO, BIERMATRTT NI AL MELTEHEEL TWS, Weijden et al. (1995).
Middleburg et al (1988) LA NEALOEEEZIT S I LITK>TY/NNY 1 hDOER
WWEoTHEBEHRD PO, DENBALTE I EEHREL TS, LEMN-T, Fig 5 B
WTOBRRBIERAN SHEHEBMICELLL TWIZLER ST PO, BENHEMT 50
WBEALBRBICBNWTHAREL Y D OAMNRS 22 &Ik D, ZTORREEE L TEY
DB XD HEONENBRIBRNEZ 5N, KPKE)IT P,0s BEAENWODIX
EYORBICIDIEETHDAEENEV, LALT YA MI—RICABEETH 2
728, AFEICHITSD PO, DIEEDWEINOBENRIIHEREY P TOHIMNLIBEDOEMT
HDEEZDIIINEHTH S,
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Fig. 6
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Diagram of some elements against Ti in lake sediments in Lake Biwa, sediments in

rivers flowing into Lake Biwa and granites in the hinterland
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Fig. 6  (continued)
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XA, % EEROBBEDT

BB B IR LB TR OEEEZ TR T ) Mn. As, U, Re. Cd BREDTHE
DRMIIKEREEEE5Z5 (Thomson et al,, 1990). < > H U iIELBTDREDE
B2, BILBICBHET 5, TORBEBE LI, <00 0B RHEEY O T
DBETLBITBNWTETLIN Mo L2 DREBAKFICER L. FMBAEEC THERBOX
EDOEALBICBE. T TBILSNEUOY D H VB E R VIEBT A EE2 505,
BORBROBRBEOBZICL o TRILBCER T EEZIONS., AREICBNT
BEREBITEFRORFEIZB I 2o TRV, WIHEFEN (2000) BEEHEEDOERE
HMICEBRILBNHERINTHY., TOEAVIILBOFNEEOREL TWA I EE
HBELTWS, L > T ALH EBEH O ERBEE TD MnO, DIEE DM & AL D Fe,0,
DEREDEIMIBLBTIKEBICKIEETHZEEZX 505, MnO, ITHART Fe,0, D
BREOEMOEEN NS VWOIIHBNTFICEETIHBENEV D THS BN
% (1L, 2000).

EROBEOEMFADHESMIILMEFMORBE CTHRENE L Z>TVS, X
EMROBERILHENEBIIBEVWVEELZ>TWS, ZNSOEBITUTOEANE X
5N%. 1) EBOBVIIBNETHE2-2DRRBEREABNZAR. @ v2H
CRHREFRRICBRIEETRECENMICLZ2FEE, tXRBEOAMICEL T, WKZ
2 (2000) BEEMILBMOBRBYERO L ROEEEIT 0.034mglem® E/2 0D, Zhh
CHEFINIERAFNEITN 210 Mo ERBZEEZH/ELTWS, EAH (1999)
i kU 19621995 EDRICHEE A SN/ b RRBEORII L BRETH 35 F o
E72%, LAto TILEIE,N (2000) ZEEBILEIZILEL TWAERIZIAZPAD
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2. ]I HEFES)

RN HEREY OTCRBEOREREEZ Table 1 1TRT . 7)1 MR EHERM I LR
T Si0,. N2,0. K,0 72 EDBEMNE <. total-Fe,0, % MgO DEBEMNMENT LN 5,
PR OMETRBE I SENICHREBY ICLEXRTOPHENVEL > TWS,
RICERITHRERY CHXTHAROENEE > TWS., BEBWHRERENS IV
FNERTHDDITKH L., FIERYIIHERBY LD DREMHL, ZTOLDICHME
TRBENMIVWEEZIBNS,

Table 1 M ajor and trace element contents in rivers, where sediments were collected

Ado Oh | Oura |Momose Chinai | Aichi L Yasu ] Ane

Si0; (%) 74.66 1 77.00| 69.87| 69.34| 75.04 | 72.85] 73.27| 67.43| 66.52| 66.46
ALO; (%) 13.46 ] 12.47 | 16.01| 16.33 | 13.49| 1497 | 10.74] 14.16 | 14.34]| 14.66
T-Fe.05(%)] 4.82 4.36 5.22 4.65 4.59 3.91 4.53 2.66 2.73 5.72
K0 (%) 2.80 2.76 3.70 4.37 2.91 3.72 2.63 3.15 3.14 2.82
MgO (%) 1.38 1.29 1.23 0.71 1.49 0.86 1.43 0.53 0.55 1.95
Na,O (%) 1.21 1.24 1.89 2.53 1.11 2.67 1.86 2.50 2.44 1.88
CaO (%) 0.62 0.50 1.07 0.86 1.08 0.90 1.52 1.05 1.01 1.91
TiO, (%) 0.76 0.70 0.63 0.40 0.79 0.45 0.99 0.36 0.33 0.79
MnO (%) 0.18 0.12 0.12 0.21 0.16 0.16 0.11 0.10{ o0.10 0.30
P,Os(%) 0.19 0.13 0.63 0.40 0.15 0.14 0.10 0.07 0.08 0.25
Total 100.08 | 100.57 { 100.37 | 99.80 {100.81 | 100.63 | 97.18 | 92.01| 91.23 | 96.73
Sc (ppm) 11.3] 10.65| 9.791] 8.962| 10.44| 7.861} 11.51} 7.937 10.95
Cr (ppm) 63.05] 60.61] 44.99] 48.26 55.9]1 38.08] 55.17| 34.66 / 61.22
Co (ppm) 14.82] 11.67] 11.77| 9.476] 12.65] 9.767| 9.843| 7.359 / 17.23
Zn (ppm) 90.58] 63.95] 114.8] 96.08 74.4 85.3] 51.32| 92.99 / 148
As (ppm) 14.1] 12.92 8.71 7.56 9.51 12.35] 10.57 5.52 / 19.57
La (ppm) 39.09 37.1] 24.79] 30.14] 33.01}] 29.05| 43.06| 27.92 / 39.92
Ce (ppm) 85.21] 79.25| 58.53] 68.71] 73.59] 69.14] 81.13 57.8 / 86.79
Sm (ppm) 6.76 6.26 6.06 7.82 5.48 6.91 5.46 5.26 / 7.59
Eu (ppm) 10| 1.03[ - /

Gd (ppm) 7.81 6.81] 11.26] 19.44| 6.50| 12.97 5.46 5.38 / 8.29
Yb (ppm) 2.67| 2.60 5.33 7.66 2.49 5.56 2.59 2.95 / 3.35
Lu (ppm) 0.513] 0.444| 0.922 1.37] 0.426] 0.941| 0.419| 0.517 / 0.59
Hf (ppm) 7.01 5.99 4.41 6.60 8.20 6.82 4.71 4.69 / 6.06
Th (ppm) 14.52] 13.37] 26.22 48.8] 14.07| 33.51| 11.69] 10.58 17.91
LOI (%) 9.41 5.69 8.74| 13.81 6.54 8.74 2.83 5.02 4.60] 10.16
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DTRBSEHARATRLZDONEETEBHRLEZD DD THDEREL TS, ERITE
WETTE T AsQI)DRETHEMAL TH T, BILBICBWT AsUDDEILEI N As(V)
DIRETIHEBRL TS, Ko TEEHIUH O PHEOBMHEE EREDOT 1 7 ILIck
STRILBTRENES BB EEZOSGND, LROBILIIEES, . Y2 H 08
LT Lo THBIhbhd, YO H B 5BILIIBROBFEECEDS T
AL BALM DR ETFOZTELORAE L TH ZEICk->THBIhbh, 2
DR ENIE F IR I K B E(RIT FL X TE# UV (Cherry et al., 1979; Scott and Morgan,
1995), T D7z AsQ)DEALIZIEY > H DB NEERRE2R-ZL TS EEX
5N5, FRRICBIFHLRET A OHBENILHORBEEEBEHORBRICS
WTHEBZINZENSHIBROE DB H L 2HKE L ZOBERBEENEH N
R, LW EEMORBRICBNTEROBENE B> TV EEZSNS, EH
WKWBWTIRRBRZETTIEARL, RENSH 20cm TEEOBENERELZ>TWVS,
ERTETRB TRBEWERRL TR T2MHEEZ2> TS, EHOLHHELE
Bn5#) 20cm TEENES B> TVWBE I ENS, EHITEX 20cm FHETIZHELY &
LTHFELTWR EEZ LGNS, £72. tHOEFEOBENEHCERBICLEXT,
TEHICBNWTHIIEICE<Z 2 TNSDITIEIIREHICEENE RBLDEAL TN
2. WMOBEERNEBE BN EEI5N05, LALEEOHRAREICOWTIZE
EORIEEM O RBEEEZ D &, ERITHIKEZRNTIZWARNWA, B
JNZBNTIIHERBE TWINTERE L THICHRIVAAETREERD 5, TEAENSD
ERORMADEZLSNDN, ZTOBEREHICBVWTHHRENEI RS EELZLND
7z % D AJREMEITE W,

MDOITEDORBE N

EHITHBNT ALO,. TiO,, MgO. K,0. Sc DEEIIFREDORESHERLTNS,
INEDOTLRITRS 18em TRHICKESEMLL TWS, HEEMIT—HIC Al K. Mg
2 FATVDRD, INSOEMIIKEEMICEALLRBYN—RBIICHALE
ORI IEEEZOND, BEHOMEIIIEL - RELBOEBNE S L
TND72D TN S N—FRFRNTHRA U ZZaTREE D B W,

P,0s DSRE A IEALH S BRTICH N T Fe,0, ERBOMESFZEZRLTWS, U
DK EFELTAIMERZ D DODOT, LHOBEBHMEERT TIZY > OMELHITEIC
LOoTXEESNTNEEEZOND, /2, LHORBEHTIZY OB BE TEET
SMZNIEBBITHAT 24 80N AARRETH DI E2ERT D EANLNRELR
ZRLUTWBREEENS 3,
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(F&0]

EEMHEERY OLFHREILMEEN, ERTCBVTENRETNREL 2, X
R TTREDOBIEIIHIE X BAE, MEBLRIIBEHEATETRE L. BB
WMEMBITZOMHE., BHOBENAKEERS, BEHOABMIIEICEMET TS
0. TORAHNHEHEBED O X BRI ZEEL TWE I ERbho Tz, LEIiCH
7% Al Ti. K. Mg, Sc OEBNSHES 18cm TOEERGIIHS LI EALRE
VN—BMICHRALEZD THBE EELZOGND, £k, 2P ERITIHE. Bl
EHITRBEBHRIIPVWTEENEIL>TWS, I 2H U I3BLETTIREDELITHEWN
BB AL, BEETIE Maav)OBRIEMERR LIRS 2, TORR, RETO
BENGRO>TNSEEZLND, LROBLIZIT A 2HELT 2 RERBIC
o THONEEDEBICBWTIY S H Y EEUMEMIZRL TNWEEEZ LN S,

KBIZALIT R D HFNEBAL L TW T, B OFNABRNERNEATNS &
EZL5NTWEYN, EH TR THDE, R ETIEEBICHXRT, LMo ERE
WiRER o2, ZHIRBOHBERICEZ2DDOTHEEB25N5, ERILHOBE
BLERTTIIY D ORESFIIHKICL > TREINTVE EEZS5N5,

€

AREOEEGHEEGET, BREREEHMETOERAER EoTAR]
EMLUTERLAZbDOTH S, dBHEER. MEEEZBCTERBL2HXEL L TIH
Wz M- TAE] ORMEBOERICESEHHHUL X7 . HHBRFRZREARER
FHMAROELAE—BBRITIL, HBO2KRE. 2MHEBERNELZ L THERL .
HEBAZREHBEEMANOBE T RBIEE. AHEBREY MY F-—TRE&L S
—O/NE AR, BEREFORARRERBHRZEONNF REITIIHELD OB
2. BEHBRFRFRREFHER O ILAEEBBIRITITFOE X RO OB KA
RAWEEEEE Lz, LDEDVEHOBRZRLET.

(51 3R]

LHEHE-m MR- /INHEE - BMEE - - ILAHE 2003) FREREORERE
ELUTORAEORR. &EBEAXZINERE BT FRBEE, X1V, 155-169.

Cherry, J.A., Shaikh, A.U., Tallman, D,E. and Nicholson R.V. (1979) Arsenic species as an
indicator of redox conditions in groundwater. J. Hydrol., 43, 373-392.

BEATSEA (1979) WEROERMAR. HEROBR (O HEMER) | 205-227.

Inouchi, Y., Kinogasa, Y., Kumon F,, Yasumatsu, S., Nakano, S. and Shiki, T. (1993) Turbidites
in Lake Biwa as indicators of intensity of paleoearthquakes. Mem. Geol. Soc. Japan, 39, 61-
70. (in Japanese)

—196—

NI | -El ectronic Library Service



Nagoya Uni versity

Kumon, F. Kamitani, T. Sutou K. and Inouchi, Y. (1993) Grain size distribution of surface
sediments in Lake Biwa, Japan. Mem. Geol. Soc. Japan, 39, 53-60. (in Japanese)

AIET (1975) Po IEIC L D EEEHIMIRIE DHEARREE. M B ##77, 81, 301-306.

Middlebyrg J.J., van der Weijden, C.H. and Woittiez, R.W.J. (1998) Chemical processes
affecting the mobility of major, minor and trace elements during weathering of granitic
rocks. Chemical Geology, 68, 253-273.

MR- NHEEE - NSHES - BEHE R (2002) EEWROHELEYO Sr [
Pkt BB BRFINESE BT AR EE, X111, 71-81.

Scott, M.J. and Morgan, J.J. (1995) Reaction at oxide surface. 1. Oxidation of As(IIl) by
synthetic birnessite. Env. Sci. Tech., 29, 1898-1905. '

ERRBEEBE (2002)

HERBEERRS - WRREERER 1997)

Stevens, M.B., Glasson, M.J. and Kesays, R.R. (1979) Structural and chemical aspects of
metamorphic layering development in metasediments from Clunes Australia. Am. J. Sci.,
279, 129-160.

Thomson, J., Wallence H.E., Colley, S. and Toole, J. (1990) Authigenic uranium in Atlantic
sediments of the last glacial stage — a diagenetic phenomenon. Earth Planet. Sci., 98, 222-
232.

Toyoda, K. (2003) Chemical composition of a drilled core of Lake Biwa in Japan and
implications for source change during the past 430,000 years. Quaternary International,
105, 57-69.

van der Weijden, C.H. and van der Weijden, R.D. (1995) Mobility of major, minor and some
redox-sensitive trace elements and rare-earth elements during weathering of four granitoids
in central Portugal. Chem. Geol. 125, 149-167

TR (2002) EEMERYOHEBER LT I CERFINALESBBEROBEENE
BOMRT. HEZWRAS Fhk 12~13 FERFHABRHYSHARRRER. 43-
60.

TR - MAEE - REEH - SHDE - BEE—8. ~NSHEE (20000 RERY
WMEREY T O ROBEICDOWT. F9 FRELFHmAEEE 70-71.

Yokota K., Okunishi, S. and Maeda, H. (1996) The imprints on Lake Biwa sediments of record
water-level lowering in 1994, Abstract of Annual Meeting of the Sedimentological Society of

Japan 14-16. (in Japanese)

—197—

NI | -El ectronic Library Service



Nagoya Uni versity

Chemical characteristics of lake sediments in Lake Biwa
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The chemical composition of major and trace elements in bottom sediments of Lake
Biwa was determined by X-ray fluorescence spectrometry (XRF) and instrumental
neutron activation analysis (INAA). The sediments were collected in the northern basin,
the southern basin and its boundary part. The vertical distribution patterns of some
elements in the northern basin, such as Al, Ti and Sc, are similar each other. The
concentrations of Al, Ti and Sc in the northern basin increase from the surface to the
depth of about 18cm, where they reach maxima. The variations in concentrations are
probably due to temporal influx of Allvium which consists of clay, mud and gravel layer.
The concentrations of As and Mn are extremely high in the surface layer in the northern
and southern basins. Manganese in sediments exists in different forms of oxidation state
together with variation of redox condition. Manganese precipitates in oxic layer as
Mn(IV)-oxides. Therefore, the concentration of Mn is high in the surface layer. The
high concentration of As in the oxidized surface layer is due to Mn acting as carrier, so
that the vertical distribution pattern of As is similar to that of Mn.

The plots of major elements against TiO, show correlations in granites, river
sediments and lake sediments. The lower concentrations of Na,O, CaO and SiO; in river
and lake sediments compared to granites are caused by weathering of plagioclase. The
higher concentrations of Fe,O; and MgO are relative increase in samples due to

resolution of some elements sensitive to weathering.
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