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EE, SETERBEMENMRDIZINTNS, BICREMEZERZL. Ihitk
DEAEH <TZDITE, ETEORICREBERNEALTEZONEHDZILEND 5,
PZRHEBLOBRICN T2 BARBROKELEANS DT, TNET, HHEY
ABEFOSRITLEATERDOOTNITONTE L, SBETEOME HEEL TR, MBI
K D% (Wright and Mason, 1999) ©E/KICKL D% (Astron and Nylund, 2000) 7% &
AW TEk, INSOHETHE., EEYABT OB TREAFEN, HEYZ B>
STREMOMBICIDRESHEEINS EHREIN TS (Ergin et al, 1996), Tixb
5., INSOMHAFETR I BESEYTOILEO L EMTHAMEENH D, FiE
EOS&RBITRTHEETH>TH, TNBNVITITRTHELIMN., ANBABLROHER
MZEZHETHIENTERNENWSMENEL D, D7D, Hornberger et al. (1999) i
NI TS ROERBITRETEREEZEHLER, COBEELSICZEICED, AR
PVERDEEIZ DWW TH#EL T3,

T TAHAMETHE., EHRSEZHE - 2N T2 &L, BEMOMEICEEIN
RWHUWREBMEZEORIZENE L, FRSEELRIERILLAYMESBITENE
BLIEMER L. TIVFIVKE, P/ RXIAL 0o ZEMEEIC LD ERY
., NITFNAZXENEATAEMEESD., AESEHERIZ. NIV E&BHRICHT
NTHREMOMBEDEEEZZTIC< WETFHINS,

AMETREEWRRZFENSEL L THWE, EBHELTIREZEMNS AODBEEN
ERLU, 0D ICEEEKCEFEERKICLZ2VBROEZENRIE TS, BEHOE
FAZBAL T, INETIORALBAENSHENRZINTED, XK LIES (2002)
WERDTRCPERBETLROAEZT Y, WERFD Zn, Pb OREIXTEAEEOHEM
WES THEIML TS ERELTWD, £, #HS (2000) 1TERFT O Hg OREZH
EL., FHINTELZERBECESENS Hg EEBLAEER. A% Hg OF 1/5 NHERIC
EHELTOWDEHEL TS, AHETIE, BEBHOFT THEICEDMBRAE T LE
EREATHLI2HEBOBMERABEZNRICLE, AT O0EHEREZHE - L. &
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BLHEEHEFEOHBEEICIHTAELD, NIV ZHREOWHEZRAL T, FHREEDE
BHMOBESEL TOFREOERETD., £, FHREEOHANSCEEBHO ALY
IR BILRIBRERTTT 5,

(EEEMIMEE & Ok

BECEEHRBHEEMICEENRBE2BECEB SILHICO TN TV S, EilldP
55.9km’ QEEZHEFEEE4m CEVWONERTH 5, ILHIEH 614.4km* THEREE
43m ERMICHARTEUSELS, EM TR T TIELZELL TWS20IIHL, JLHT
WBEHEBILBENEZE TS EZEZANTVS, BEEOADIZIZ 30 £T 1.6 FiTH#Em
L. 2002 4£ 11 ATHK 136 TATH S, FEEOENEEHEDITKHE, B, SFlim&En-o
EREHNEEL. K50 FADOANDOZEFED, —HItHELEAORD2L<, Bk, ER.
IL/\BEITH 25 AADEFE L T3,

EEHTIE, EFCRKROREBENHEICRD, ETFFRAOKOZHRRBZIEFEEALLE
ThnRn, BREEECHGERIREDRBRRMEMEEZRT. —H, £FCTRERET
MR INAKMNED I ECLDEERIINBDRERICED . WAKESERIEEMLIN,
BRICEECAGEBIZEORBEMEENR A 2<%, MBITIODWTEETSHE, EFD
AEHLEKXCYBENE L., BHENNS OBGYEORENEZ NS, £z, EH T
BARICHHASINEBHANEBR S U Cleicmti L. —F, EFCEILHORRBAN
IR T 5,

EEWOEKEIZH 3,174km> T, KWK 460 ZOFNBIHEALTWBH, HHTZHD
BEEINEATZOEEMBKOATH 5, EEHEKEOM DU OMEIEEAR (2000)
WEDROEDICHEIN TS, BEEMEKREOEDLE#EICIE, 8 2~3 EERIC
RSN EAEREE 7,000~9,000 FERMCHRENIZKBENEEL THWD, HAERE.
FELUTHEHAE BHRAE). BWE., Fr—h YY—I)VAY A2 (EEEKLER . AR
EBXUOVEOHAERETHERINS (HMNS, 1979, XK ERHEILIREHSH LI
BEAVCERET BiEmAE. HIL/\BCW B ICHEET 2 ERME. RO ILMICHE
ET2RRETHD. TOLMITHEEHBERNEFEL TWD, HEESHMBEF IS OB,
RENSRBFEDVHIBETH O, # 400 FERMNSK 30 MG ERTOFE 3 RLAF D P
EMNSE 4 REFHFHICN T TEORLOWMEEFICHBL DO TH D, EIEE
WEZAHT 1000m CHETD, HESHER LTI BEENALEGCHMALTVS, &
NOREEHEREIREIN S, TEBHEHOR RIICHEE, Bt BREMNSRD
HEENEET 2,

REHIEEMBEH O C3 AR b (AbE 35 E 34, B 135 E 54 &, KE 3.6m) B
WTHERLZ (Fig. 1. #RBIIE KK RFREs (P27 UIVE, B S5em, & 60cm) %
Wiz, BE 47cm & 23cm @ 2 AOQIT ZRILUZD, ST BB ETRERT
X7- 47cm OB (KAS-11~57) 2R LA, WERIZRER 2~3cm THRAT., THL
FERERATH-> =, REHMORCORBIIEAETH S, RIE. MEHFFIZ 10em £T
12 05ecm DEXIZ, 10ecm UEIZDWTIE lom OEIIWCATA AL THEEEEL =, B
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RRAROEBOHEN S EKREHEH U/,
RLfR U Tl B A ) D ASTH#E U THHTERE

&L, %
N

¢ \ffﬁji{zt]

RO TCRITEN X BOFETERL .
iﬁﬁiﬁ%m%?%t%ﬁorlpwﬁfm o
BRUMBARBEZRDZ., TOH%. A/ THHKk
TEMELUZEE 0.7g I3t U Li,B,0; 6g DL
TRAELAHASAE—REERL. BEEEW
T X BAOMEBZRANWTHEL . RER
RIS E R EFTRIT DA G ZERE Z A
Wiz,

2P (I 22.320.2yr) . 2M“Pb (R
6.8+0.9min), "*’Cs (¥ 30.07+0.03yr) @
BIEIC DWW TR BT REERT LR 1g
ETIAF v IRBREICHAL, HER Ge ¥
Bt zAnw TRt Ins rig (P,
46.539 + 0.001KeV, *"*Pb; 351.921 + 0.008KeV,
PCs; 661.660+0.003KeV) ZBIEL 7=, I
CHZoTRIA—N)iE (BE - KR, 1986)
EHWEZEHL . #BEREH#EE T2
Hizo T RERFEZ EEZ 5N 588 Py 135° S0'E 136° B
EZERTHDT, *Pb & *Po MIKHFH#Z & Fig. 1. Location map of Lake Biwa in the
REL.2Pob 5 2P 2 LBIK Z &tk D, central Japan and sampling point, C3.
BE *Pb ZHEH L=,

HRRFZTHRBITESNE TERLZ. K 10mg 2BV &0, 7IVI KA1 IVICH
AL, TRAFEHZHVEE L. REKOIERITIE CHN,0,S (C:41.84%:; H:4.68%,
N:16.27%, 0:18.58%, S:18.62%) Z{HfA L /=,

AEEBITDOVWTIEHLUTOFIEIREWN ICP-MS ZRWEIELE, £3°, #HEK 1g 2%
LECEDED, ZZINVIY - X¥ ) —)VBESEE (10ml+10ml) % AN 10 2 RI#8
FEEBICN T, A —)Vicid, EHRTHRD —TEMTHMN,. XBETIR. ML
A NVEAERICI VMU INZSBIREERER AT, MEE 10 8
BODREL, FEAOEBRBEEFA IS A TBLE, COHMEES 4 BT -8,
IU7RL—F — 2N ERERFBST. BEOEEIRILER, Y10y —7
DERBERT 7O CEBIB LTS ICERREIE-, £2I1C 12%-HNO; 2 8ml 1%, <1
s0Ur—T7RBERWTERD Z DML, T LT, BHAZE 8ml Nz 110CT 1 BRI
MALSRETREEML . BEMICIIEER 24ml &L, ZOBKE ICP-MS ke

Lake

Biwako Ohashi

—-35° 0S'N
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ZRWHAEZ U, BERKIS,. TIROBETERADTA 1000ppm B %E 2% THR
L. BELEbDDZEAW::, 2HiEfro/=t#%Eld. Mg, Cr. Mn, Fe. Co. Ni, Cu, Zn,
As, Se. Sr. Cd, Sn. Hg. Pb @ 15 ;TR TH S, ZDHE, Cd. Hg BREBEBDBRERFA
LR TFIEELNEOENT ERETERND =,

[#55% & B %)

1 EEERIIDNT

B 2°Pb & Cs DRER % Fig. 2 1R T, PPb & Cs D FAITENEN 223402 yr,
30.07£0.03 yr Th 2. BFE *Po N SIIHRERERD B LI TERN o=, HEEE
MOREOIBE *Pb Z2RBEES5DONTHBY., EBEEICH L TRMERERI N,
Ak, ERIFICHEREL TV 51 BOEIEEZEBE PPhIZEOLTHBIITTH 2,
I, KBNS E om TRMERMEIL SN TWAEDEEZ 5NS, LS (2002) 28
fToRICBNTH, EEMEHO 2Pb CXAHBEERIIESNTORWY, EREL
TIREMIBAKENEZENZD OKE 4m). FROZESEMIEE. MHOMTICXEDER
WHELSNTVDEDTH A EERLTNS, £, FAECHIELE P Cs kBT,
E—V&2BETDIENTE RN D, 1960 FEAEE—7 1L THEASLTW S ERIZ
Roniz, SEAVWEZHMERICE L TRERESIEL I TWE N, "Cs oEEMNS D
ZNLRIZIFZFHEBEERICH o THEBEZRTHIDEEZEZ 6N, TNETKEEMY
BB HREE & LTI, 2Pb 205 0.8mm/yr & WD HIEERNBEINTNS (A,
1975). F£7=. B{H (1997) 12L& o T 30~200mg/em’yr EHMESINTWND, FIFFZIZHBN
TiZ 120mg/em’yr (=w) ZEHICB 2HREE &AL, HIREE S HBEEADNE

1 w |
® 2pp(excess)
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Fig. 2. Plots of *pp and "*'Cs activities in Lake Biwa sediments

€xcess
as a function of the burial depth
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oz, MEEBZoETENREENZTORMIETHELZONEFRERTE S,
B TIVEE 47cm ETOEEBEEIZN 24g/em’® THoZO T, BTE 47Tcm BT HHERE
R, BIELD 200 TS HE I NS, 24g/em® DEBIEDH) 200 FE/TTH 5 DT, 12g/em’
DFED 28cm 2 100 FRTEWD T &S, LML, LFEBRBRNEZLIIC, XETHE
EREBEILINTVWEIDT, BOTF—YORFFICIE, HILOYREZEL TED S Z
T %,

2. FRRADTEHRIZDWNT

EEMEY C3 N1 2 MR OERHITHEMRE Fig. 3 IR, KBIZHAN > TRE
N R T 57THEIL Fe,0,. MgO, CaO. MnO, P,0s TH 5., HICEKBIZBWTEEINMEN
LI Si0;. ALO;. K0, Na,0 TH 5, TiO, id, HE 19em TREEN 1 BEL, MED
DHFEELTNS, BICEBESENKENTEIL CaO0. MnO, P,0s ThHo=., ZN5DRE
EZRLORERICH L T, ROLIBEERNEZSNS,

21 #HBEYOER

WIERIE, WIEDHEEINDBY. HARKEN S OEYDORERENS > TW
%, BHIRBEESEEZSERVZD, ERSTEARTZECHBRIICIDEESINDS
EEBZAOND, KREVHEELARRICED, EEHMCETAENS B OMENED
NE, EIROERDERDENT 5, BEEMEKEITIE, S4B, KiE (basalt, rhyolite,
granite) . HEEWEBRL ENNMT 5. EEMEKIEIT basalt & granite 0 MT 5 I &,
F/z. HARIZEID basalt - granite THRINTBD, HEBEEDINCDREEYM THDES
ABN5,

22 BRLEITERE

B EREBUZBRIC, £E 2~3ecm TELEVNHERINZ, Mn ICRONDRETOR
EESIZ. BEBECBT2 Mn OBRBEENEELTVWSEZD EEbN D, JOREKE
ELUTHEHEEYTO Mn DERCSENSHERYICIVETTIN., MEKEZEL TRIEE
BRI, I THEUBEINTENMZRBR T 2EEZ 505 (LIF, 2002), £7Z Mn
EEREIC, BBLBETT W ZDERENKELS AT S Fe DRKDBREIZKD., BBEIE
MLUTWDEERRENRD S, LML, Fe DERTOEFENE VWD, ZOEENEE
ThweEBbns, £/2. XBMS5 10cm OERTIE. Fe FEBREFE -EDOHEERT
N, THUSEILBICREL - Fe MEILICZ DS~ NZrIEEENE L 5N S,

23 ABEE
BEEOANDREXEMLTED, TOREDEHATE RN, EFBEIPFKPEZEEKT
FoT. BRYENEEMICHRALTWS, I BEWM TRERBLIMEE -
TWAN, BEEREEBHOESXELOHICETAEARE KD, —HHICHHE I
EEWZ, HAKEO P BEREKARSRETCHS WEEBRRERSF, 2002), EEBHICHR
AT HELPBDORN, EIEPEKDI 38%., EEIEKN 40% & NBREN 78% %2 50TV (¥
BEHERES « WEIBATEEEE, 1997) O T, P0s NEBEICON T TERENE VDI,
NBBERORED D EEBEZ LN D,
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3 AR

EBESBOREMRESE Fig 4 \ORLZ, RBBEIEWITHRIL Fe T 2000~8000ppb T
Holz, KNT Mg DEEHNE < 500~1000ppb. Mn. Cu. Zn {35 100ppb TH o7, £
NUADTRITDOWTIEE ppb~%k 10ppb TH o=, TNTNDOILEOWIRIEDES T8
THRBRELLEZRSE, REL3DDTIN—TIIHDTBIENTES,

1. EIIH LU TORERENE SN WITHE (Mg, Cr, Zn, Sn, Pb)

2. RBTRENSVWITHE (Mn, Fe, Ni, Cu)

3. RS 20em IR TREN 1 HEWILE (Co, As, Se)
INSDESICH LU TORELNTICERT 5N EEET 5,

3.1 HERODERDITE « MERH TR EFHESRE O

WERT OEBEREOESHE R, HERD bulk fROZEZEZZITTHBAREEND 5,
FITET, WERTOERDERTHS Mg, Feu Mn IZDWT, bulk T8 U THKES
BoEEEZ7oOy bL, MHEZEHAN (Fig. 5). Mg, Fe Tid bulk iR BFHESREIBE &
OMCIBHEENE S NT, buk RN —ETHHOIIHL T, ARESERERIRELRE
BZRT, Mg, Fe @ bulk flERIBRBHICEIDEESI N TWE EZ 26N D, TNITHL,
EHREMg, Feld, 70074 )V RECEEGHRYBICEBELZFEDEEBEZ NS, TRDE,
BBY OMRBINT WD L. AVEROEEYSHEENELLZEZEZ NS,
—7., MniZBEL Tid, 2.5~40cm OBJETHEIE Mn 21312 —ETHSHDITH L. bulk
Mn BENKESBLLTVWS, ZTHIETEL - EXKBICED, Mn OBHNH /2720
EZEZBEND, 05~2cm T, MOBIEICKH U THEE Mn ORENE W,

RICHMER D TTHRICDOW T bulk EF#EESRE OB AT o = bulk LRI LIE 5 (2002)
RRECHSATHERDZ buk MIELTVWEDT, FOEZMA N/, Cr. Ni. Pb TIRES
g 2 bulk RO {IZR NN oz, —F4., A#EETIE, Cr. Pb KIHEEZE
BREENABN D, NI KRERBIZEN s TRENLRE T EVWSHEANE S NZ,
T, AHE NI 3N NMEZTTRENE TERBEVWNEZZEND, INNAS
BT H BR[EEDH S, Cu. Zn., As ITDWTIX. bulk FRICEZITH LU TOZEL
NE &N, FD T T 7T7 71 )% Fig. 6 1”7, bulk Cu REBITIGEWIEREILS L,
EHEBOBELMERMLCLDBREIERT., WHESIZ. bulk Cu OEBAN - TO L
Fid, ANBHNMAMOTTREREEZRBL TS, FHEE Cu OREZIX bulk ODABRSMO
BEEZTTWHAEEESH S, Bulk Zn 1TES 10cm [FIETEEN 1 R, Zn ® Cu
ERRRIC. ANBRMAIMOEZENH TWEEZEZoNTWS, UL, BHRE Zn TIX &
IWHRTHRELMLIIESNT. EHIE Zn & bulk Zn OBEBEE(IT—HK L2, bulk As
ITERBE~5cm TEENS W, AH#IE As T, EIH 20cm TERENE W, BITBRB D,

As ISEBYMEOZEELEZITTVWAED, ZOXIBOMIIRDEEZIOLND, FHEIE As
& bulk As DIREEII—L 2N,

HHSREN, buk WEEZZTTVWLAREENHZTHEIL. Cu EFTHo7=. TN

WDOTRTI BIICHTHRESENER STV, 2D EM5, AH#ESEHRIZ bulk
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Fig. 5. Correlation between bulk compositions and organometallic compositions
in Lake Biwa sediments
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Fig. 6, Trends of Cu, Zn, As and Pb againbst burial depth from Yamazaki and Ogawa (2002).
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Fig. 7. Trends of organic carbon content in Lake Biwa sediments agaunst the burial depth.
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Fig. 9. Correlation among organometallic elements.
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Evaluation of organometals as an indicator of environmental

assessment; case of Lake Biwa sediments
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The organometal, which consists of organic compound and metal, is regarded to be
hardly affected by the geology of the hinterland. Thus, it may be useful as a new
indicator of environmental assessment. In this study, organometals in sediments of
Biwa Lake are analyzed, and their usefulness as an indicator of environmental
assessment is discussed.

The vertical distribution of organometals does not correlate with that of major elements. Since
major element compositions are controlled mainly by the geology of hinterland, organometals is
hardly affected by major eclements. The vertical distribution of these elements are roughly divied
into three groups: 1) elements with no clear variation of the content against burial depth such as Fe
Mn Ni and Cu; Artificial pollution of these elements are not detected in the bottom sediments in
Lake Biwa, 2) elements with higher content in surface layers such as Mn, Fe Ni and Cu; Increase
for Fe and Mn may be ascribed to the effect of bacterial accumulation, and increase for Ni and Cu
may be due to artificial addition. There is a strong correlation between Ni and Cu, and 3) elements
with the highest content near 20cm layer such as Co, As ans Se; They are positively correlated with
organic carbon, that 1s, organic matters.

In the case of Lake Biwa, the organometals that could be used as an indicator of anthropogenic

pollution are Ni and Cu. Artificial poluution of Ni and Cu have been increased during this 100year.
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