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Fig. 1 Comparison of EEMs between raw fluorescence data and Raman unit.
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Sample was collected from the surface water (depth = 2.5 m) at 17B in Lake

Biwa.

Left panel, raw fluorescence, contour interval 1.0;
Right panel, Raman unit, contour interval 0.005 nm™.
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KElOEE LB L=, E—2 B - C 3. EXEEDE THIBFBAKNK
+ (brown forest soil) &3228~/ 0R~ + (ando soil) NS EINETIEE
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7= (Fig. 2)o ZZTE—VRIEDD EEBoEFAEIE. BASBICE-> T, H2E
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Fig. 2. EEMs of standard humic substances.
Upper left panel, Dando humic acid (1 mg/l);
upper right, Inogashira humic acid (1 mg/l);
lower left, Dando fulvic acid (1 mg/l);
lower right, Inogashira fulvic acid (1 mg/l).
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EdazZearmBLTVS, LALENS, 3DO0HEE—VRELDIC. BEEW
DOC EE L OMEIZIZEAERSNT, bTHIZ25 10mEBOE—T A (P=04,
p <00l OBHEBETHBICTERMo7 (Fig. 6). LEMN->T, EARENSH
fE - SlskiE DOC OBEZFUET 2 Z L3 TERN oz, LALERARS. ik
WMBEOHNEE—Y B, CHBNRMEEEMICHYUL., ZhWBEMEBRYMEESLT
WBETBRE5IE. DOC BE SEREEOBICHENA SN THBRERET
iRV, 22T, HEROBEREEMELEERNEEZ SNDBETHRAKERI
L. EHERR8E8E & DOC OB ZEREL /=,



Table 1. Seasonal change in DOC concentration in the north basin of Lake Biwa.

(Unit: uM C)
15A 17B
Depth 2.5 10 40 2.5 10 20 40 70
Date

98/03/16 102 104 102 104 108
98/04/21 110 100 94 105 104 104 95 94
98/05/26 106 96 104 95 95 90 92 90
98/06/22 102 85 102 104 89 93 85
98/07/29 145 124 98 129 123 99 93 87
98/08/24 149 130 90 116 125 91 82 83
98/09/28 118 117 86 111 113 107 96 97
98/10/21 111 109 92 111 104 107 87 97
98/11/24 97 95 81 98 100 100 81 86
98/12/21 99 101 96 95 97 95 82 83
99/01/20 97 95 94 95 94 91 92 87
99/02/23 90 90 90 91 89 87 91 89
99/03/15 86 83 91 91 90 93 91 93
99/04/23 89 90 89 90 88 86 87 84
99/05/26 114 101 86 113 107 87 85 84
99/06/24 110 109 89 106 106 94 84 91
99/07/26 115 108 81 116 117 86 81 84
99/08/23 102 105 81 101 110 90 79 85
99/09/21 119 120 100 119 118 93 87 92
99/10/20 99 95 85 95 91 91 78 81
99/11/24 103 100 91 102 100 98 83 83

99/12/15 92 92 98 96 9 93 79 79




160
150
140 |

130 |

g- 120
§ 110

100 |

9 }

80

Jan

Mar

70
Apr
1998

Jul Oct
1999

Fig. 3. Seasonal change in DOC concentration in the north basin of Lake Biwa.

15A: O, 2.5m; A, 10m; [J, 40m.
17B: @, 2.5m; A, 10m; €, 20m; +, 40m; M, 70m.
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Fig. 4a. Temporal change in fluorescent intensities of peak A, B and C at site 15A in Lake Biwa.
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Fig. 8a. Relationships between DOC and fluorescence peak intensities of stream waters in Lake Biwa watershed.
Samples were collected in July, 1998.
Regression lines were obtained for peak B (broken line) and peak C (solid line).
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Fig. 8b. Relationships between DOC and fluorescence peak intensities of stream waters in Lake Biwa watershed.

Samples were collected in September, 1998.

Regression lines were obtained for peak B (broken line) and peak C (solid line).
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Fig. 8c. Relationships between DOC and fluorescence peak intensities of stream waters in Lake Biwa watershed.

Samples were collected in November, 1998.
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EEWAHBER D BH. U, RIRO L ST, A BEINEEMERICEOTEHIC
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Fk DB, BEEFEFON ONDOERKTORNEETN, E—2 B IIHd
SEZIX. 0.0014 nm'DOC" EEEBEKICHRS E00|EMo 2, dLiEE KRS
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BRiFfiK TRV, N1 HIVBANORATNITH BNV T P D FARTHRIBEDRE
#2350, HESERDHEZIZ 0.00120m-1DOC-1 THo /=, =L, FIFIEH30M
C ENRVDREBMETH o7, ZHiL. BRTIEEL, TROT—YTHB-00
H LRV, BEMEKSKIZBNWTD., KHPABEERZWLEBDNSH)ITHR
B @EFHIL THEKRI. 8 OF—¥ %245 &, DOC BEICKH L THIEHRE
R NWEAA A 53 (Table 2), HEA%0.0022 nm-1M C-1 EWSEDBH SN TH
% (1999 4 11 BER). L7=A>T. DOCBEICHART, HEREOE MBS,
THOKBEREKRN SFNINCHE XN TWA A gEERD 5, Zh S FEREED DOM
PEEHND DOM ICEDEEEEL TWANIRHATH A, Lo XaFHEAR )
THHRBN. WHINZBNTIE. TRIBICBWTHEFR/KTRSN-HEMNSEL
ETNsZ&i3ahoiz. BHIIKARTS., THROBMHABETIIBW T, HX
%% 0.0013 nm-1(M C-1 (199 4E 6 ARE) LR DERKID BROVPENN, ABH
ZEIIRSN=HAICOA RS 0h AN,

HCRED 5 B7- B S8 @ DOM D&

FRFAR DI EEEHH K OHAREORICIE. AR >N BRSOt
—7 A DEBREVIBVOIED, BEVEKIEE-IDBE C OREICHEN
WHolz. /=, DOCRBEHDDENEBEICHOEVER SN/,

DOCREDH /=D OBENMEZHRB &, E—27 A RENL. 0.0002~0.0003 nm™ pM
C'o@HIZH . BF. Wi - TH. BEHTZRIR> o7k, ¥—»
B, CRE TIZ. EEBHHEE T 0.0004nm' ypM C' E/NEWETHBDITK L, BF -
FJITIE, 0.001 nm™ uM C'HijEE & 2~3 fEFM o7z (Table2)., ZDZ &1, B -
FIAPICEBERDENRE FEN. —F. BKIQIEERIDEEZ/H-RWEER
BYRZFENTNEIEERRTEHDEZI NS,

HEE—V BIZHTHE— A & CORELRRERD S &, EEHILETIL.
A/B =0.50~0.52, C/B=0.93 THHDIZHL. FEMAKTIE. A/B=022. C/B=1.06
THole LS T, E—7 BRHTHE—S A ORIEEH THNI &N
A5, BITHODBRXRZEDIZ. BRAKTIEZ. E—27 A ERICRHEIIR S
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Table 2. Comparison of fluorescence properties among lake, stream and river waters in Lake Biwa watershed system.

A/DOC* B/DOC* C/DOC* A/B C/B remarks
Lake Biwa
15A 0.00021 0.00041 0.00038 0.52 0.93 2.5 t0 40 m, n = 64, 1997-1999
17B 0.00021 0.00044 0.00041 0.50 0.93 25t070 m, n= 116, 1997-1999
Stream 0.00022 0.00103 0.00109 0.22 1.06 n= 121, 1998-1999
middle-lower reaches
Ado River 0.00022 0.00098 0.00102 0.22 1.04 n = 11, June-November 1997
Ane River 0.00024 0.00093 0.00101 0.26 1.10 n=3, 1997
Echi River 0.00019 0.00077 0.00084 0.26 1.08 n=2,1997
Yasu River 0.00031 0.00126 0.00120 0.25 0.96 n=3, 1997

*Unit is nm’'uM C.
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@il FRNTE, T BRKEFAEEOHEEZRL TR, BHIIZDONT
i CB ARBEBOMEIES B> TWiz, BFHMIIITRIZ. ABBHIER MK
CTHD., RITHBRREN, BAREEOE DOC W TFFHIK TS X T 5 alaEd
N5, BEKEEETIE. ). ®HIl. BHIAKRIZZERCAEZX (300~400
km2) THBHH. REIILZR)INPKEL. ®IEHHNIINRBETHD L (FM
1985), BEEMILBITOY > 7 > A nL&)IIFOMN (15A) 453>
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7k (FEHRBE) LTWBE3THorz. £t THEND EEM KBV TH. B
EVERENEOE—IBELENDOEARICERREIN TV, SEIORS 3B DR
RPSHERT B &, Peak C ICHMIET 2EHERMEOFENERL SHICHN ST
WAHLUIl=dEEZ S5ND, Coble (1996) 13, EEM L TOEEMBERICY—2
D ExEm 7%, BEKDSWBHEICHDP > TEHRBL TSI EZRWEL., Fht
BHENEDILENERZRLTNSZEE2RB Lz, 18, Y. KRICEET
B7NHREPLT7IVBICALTE. AFENNESL BRI DN THANRELZ &
PE|EZN TS (Hall and Lee 1974, Hayase and Tsubota 1985, Levesque 1972.
McCreary and Snoeyink 1980, Visser 1984), kD Z &id. ST BRKADYU H
SETHRVWEINTWS (Midorikawa and Tanoue 1998, Wu #,\{S). Buffle et al.

(1988) %> Midorikawa and Tanoue (1998) i, {EOTEEMIHINRFIIVEIIC
BH BKTIR, BWEHEHOMEYRLICE > TTETWATRERZIEML TW 35,
KEE:., AR HE, HIVRFIINEREOEESTHIX. BE-ZEELIJIVED
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Fig. 9 1Z. BEHILHO DOC BELHHAE —2 B OREDREBEZRLZ. B
B, LHIANOHAFNTH 2LBNTH (A6) OF—Fb—FIZRLE. Z
DOEMSHLND K DIT, #KD DOC BEET. FUIEREDEFRAKIZHT DOC
K305 80uMC HENZ ENbMD, HiZ. EED25m & 10m TIDEHRK
Ehofz, INHOZLIF. BEEHTIIERHRKD DOC (FikiE) DEMTER
8D DOC NEEL TWA I LERBLTVWS, ZNHEEDRZRS DOC OE
EZEMET B0, BREATHSN DOC L3EBEOHBEZHAWT, BEMHI
HAPIZEETS DOC D535, HHBEEREOEDHIEEEZHELZ. ThDL. B
BEHKEBTEONZE—Y BOHAREZE 4 ETH SN/ DOC BRE L D[E
IREARDMEZ 0.00097 nm'uM C! THI- =dDZ4ktE DOC BEDHEM &E X
7z

EEWILH 17B #HAICBWTHE I N4k DOC BEIT. £E 25 & 10 m
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< EEREHNEHINE o7 (Fig. 10d. 10e). FIEHETH S &, 2.5, 10. 20. 40,
70 m T. FNFH. 40, 42, 45, 45, 45 pM C &7z . HE T L., BB TS
W ERbMNDS, &I, EEREHICRE CHEERIVECRENMETI5Z & (Fg.
4, 5. 11) ZRBL T, 7kt DOC BEMETL TS, JEIN/z DOC BE
&, BABEIDHEEINARME DOC BEOEZHEMND DOC £EX5 L.
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CHit®) &7x-o/= (Fig. 10). B TOHAEM DOC BENDZE(IZ. £ DOC BED
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Fig. 9. Relationship between DOC and fluorescent intensity of peak B.
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Fig. 10b. Seasonal variations of DOC (@), estimated allochthonous (A\) and
autochthonous (A) DOC concentrations, and allochthonous DOC %
(X) in 10 m depth at 17B in the north basin of Lake Biwa.
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(X) in 20 m depth at 17B in the north basin of Lake Biwa.
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Fig. 10d. Seasonal variations of DOC (@), estimated allochthonous (/) and
autochthonous (A) DOC concentrations, and allochthonous DOC %

(X) in 40 m depth at 17B in the north basin of Lake Biwa.
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Fig. 10e. Seasonal variations of DOC (@), estimated allochthonous (A) and
autochthonous (A) DOC concentrations, and allochthonous DOC %
(X) in 70 m depth at 17B in the north basin of Lake Biwa.
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intensities between stratification (left panel, July 1998) and

circulation (right panel, March 1999)periods.



DERFHEENZUZDBOTH S I ENRBEINSD, Sk DOC 432 DOC 245D
L8813 EETHAWO%. FETS0% BETH- ., &£<IT. BAEM DOC 1
md3s7, 8 AICIE. 302 FEIZZEDH o=,

N HIVED DOC I2DWTh, NIV D UFAIARTH SN DOC LHEE—
7 BRREOHEN SEEHEZT->TWS (Fig. 12). ME&EE TIX. Sk DOC
DFEN40—50 %THBH. 400 m AETIL. 55—65 REEAL THBD. EEH
S0 BARMEEEYOFERRZVEMNRHSHDD. HESHEL TIEEWVICXK
SPUTNBZ ERXDMoTz. Fioo WV D RIMNEINIIVT D 2 BEETHIC D
> T, #kM DOC DEIEMETLTEBD (Fig. 13). WK EMEDHIK E DRSS
DEFNBEREICL > THLEMNERH T,

EEHX. N1Vl TAEL, £, #JIl) DOC BEAHIAIZHENT
HEVBIBNWIENS, NTHNVBITRSNEZXIBRELLERETELNE DN
SNSRENHR,. HINTO DOC DEEEEZ 5 LT, BEEQHRELZEAONS, T
bbb, BEHMICBWTS, DOC BE & MR S ITKERHTNEFET 200 E
S, BEEEYMOFNIINS DEREEZEZ S ETERIREDDEEZI LGNS,

W — VBB X D MITOBIER

¥—72 B BEIZX 5/ ¥ DOC BEOHE TIX. BI/KICBITHHAREL
DOC #EDHEEZ AN TWAAH, HIITHR TOARBEEIR DOC 2 Z OMBEIZE
D& S BEEZREFTONIBELS P> TRV, 51T, BIKTIEE—2 B &
C DHEEENERKEITHEIC B OFNELBRO>TWEIERE, BHEEEHOR
B AR E DBBRAEL TWAaREENH S, /=, BEHILHTIE. EF
ZE CTHEERBIOEDETHEHAIEINA TS, ZOETIZIX. BEEDEOLY - X
SRS L TV A RN S 20% BEREOETIEERNED DOC &L T
C DBEETZES TVANESIHIEL TR BEDEZARHTH S, N6,
HABEIC L ZEBEHEEICFEEEZGEZAD2DDTHS. BEABYHOXD D NIZ
WEMIEEPMEERTINENRD DN, SBROBETH S,

AHATIE. BEHILHABICHE, ZR)IKEBIOBRASBOERNS. E—F
A. B, C ZHEL. ZNSLOE—VNBORNREICEL > T, ABlOMHEKRZ
TFoTW3, LhHLAERS, ZRTERLE EEM 285%5&, 83 LBE—I DA
BIZ—EL TWARWFig. 14 I2. W DNIZF 1 TRTF L= ER L. 88D EEM
(BEAEEV /=8, Milli Q TOC IZKBMIKTS ERMLIZdBD) X, BHERIOL
DE—Z B OMEBIRHARZE—INR S, 2L, DOCBEDOE WK (B
¥, BB TRohs451 7 THs. MERETIE. E—27 B & C AIFEE
DHEBEERL TS, ZHiE. E—2 C ORENPPEVDHOD, EE#HH
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Fig. 12. Relationship between DOC and peak B intensity in Bargzin River and

Rel River.

Symbols are as follows,

Bargzin River: open circle, August, 1997; closed circle, July, 1998;
X, August 1999. Closed triangle, Rel River in August, 1997.

Open triangle, ground water at Bargzin River in August, 1999.
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Fig. 13. Relative contribution of allochthonous DOC estimated by the
fluorescence peak B intensity in Bargzin Bay in August, 1997.



Chokushi (X §), June 1999.
Contour interval = 0.005.
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Azusa River, June 1999.
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Fig. 14. EEMs of river waters collected in Lake Biwa watershed in June, 1999.
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KD T FIWTENSDTH o 7=, ¥EJIIDO EEM Tid, BHEBRHENXEDOE—INRS<
CHELOMBITEWEWI BENH . ZHhid. ERACHRASIIRE DOC BE
LRIVOBWERKICHBITZEMTH 7. BEREEITIE. #XEE—V C &
HNTEDEREOREINEMN S 2. TDF A TITIE. I, LEBSOREINE
Ehs,

ZOLSIZ. EEM OF—#IZid. DOC ODHEDH 5 WIETNERE L T HEKIEK
DEBRVEENTVBEDHBDEEZONS, INEEXBRTHHEYBHET. LrdE
LT 2 enTENL. RBOUBENES &35, Fig. 1513, BiERKE (Ex) 320
—400 nm IZX LT, HAREORKEEZ5Z 58 HEE Em) & TOEEDH
HEEEZTOY RLEDBDTHS, DOC BENEL. E— B ITRVHANAS
N7=HEFHE TIX. EXEm=340 nm/485 nm fHEICEEREOE—S (A, B, C &
EBELEE—VERTIIRL.,. Z0EBO < EH(LL 7= EEM IZBIT5EBRD
BRKE—7) BHaohl, £ SHERRICIBVWTHAREDORKEZ5Z 5H
K EL. BEEEICE TEEEMICIZIFERNICEEL TSR Z E0hh5

(Fig. 153) ., ZHid, BREEENEEEICRDIIK> T, 8ERENE—2 B DL
BNS CIZBDDD, E—7 C DRENFNIEZRLTNSEEEZDHIEN
TE3, —F. HERBTIE. ¥AEC—70ASNDIEERIT. BiREEICHE-
TEKRKITSHDD. Ex = 320-345 nm O TlX. Em = 430 — 440 nm. Ex > 355 nm
IZHBNTIE, Em=465-475mm EARE 2 BRBEICAT B Z ENTER (Fig. 15b),
ZHICH L., HAREOEITFEAERN -, 5T, BEKRIEIIZDOD
E—2 (B. C) NHFEEL. TNLORENZIERABETHAIEERLTNVS,
DOC BEMNMEVWRIETH 2F)IIFEITIE. 3REIREHEEOMKIIHE> TH
{BBEMRD o=, BEEEDHIZ. Ex =325 - 340 nm Tl Em = 425 — 430 nm
EE—2 BOEEZRLEDN. Ex > 345 nm TIREFEREO X S ICHEBEEICHE
> THABEEDBHAL TV (Fig. 150), LEMR>T, B—2 C &L 5 RTHN K
ENRKXODRERICE-V Z2HOVEOFENREINS., E—F CcawlInk?d
EBEEMOREEE T 5 HBHRFEE TIX. Ex> 340 nm T Em =460 — 475 nm 12 30¢
E—r 285, XDEREEROBEXTOINY—VBENEM -7~ (Fig. 15d).

Pl EREHERICBIZINEY — 7 OAEOIIEREIC K > T, Bii/KO EEM
REERTIENTEE. ABEOHAERBO-DORE{LEZSERN L TOEE
Vo
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Fig. 15. Emission wavelength at maximum fluorescent intensity in the humic-like fluorescence area.

All samples were collected in June, 1999.

a, Chokushi (X 5); b, Kiryu lower weir; ¢, Azusa River; d, Oku-ibuki.
O, maximum fluorescent intensity; @, emission wavelength at the maximum fluorescence.



BS5E
RS 258IC X 5B FEA Y O E L RRFALE L

FE4L 2 iBE 5> @ DOC BE

1999 4 6 Az, BEH. HERRBOREZHNWT,. BAARICKIBEFERY
DLW EFT-> =, &5t GF/F. 0.1 pm, 5000 Dalton @ 3 ED 7 4 JV ¥ —THEL.
FNTNDAREET 4 NI —EITEBBIN-E2® EEM BLTU DOC BEZHIEL
7z. 1998 £ 6. 11 HICORIRDOAEZfTHo /2. BHEZANT, 0.1 um—GF/F, 5000
Dalton—0.1 pm. < 5000 Dalton ® 3 Ei%r® EEM BX X DOC BEZHEL /. ZZ
TR IRV, &2E O EEM BIEMN 5. GF/F 2D EEM ZHEEKR T 5 &. Bt
ABNBIZ X ENBEOLEEI. BEHREEROSY >N BRIEBAETKEL,
GF/F ABDEHITH L T 50 %icd LD, BAABESEBNDOEE D D NILTEHR
NEZSNS. —FhH. BHEDERIEFENENS Ex <300 om OFEE T, BB
H+15% BECHD., HEREOEENERIITESLS5ICBbN 5,

DOCEBEZR 2 L. 1998 £ 6 ADEEIE 11 HOLRE)IIEE %2R E. DOC DEX
RiX, 94 ~ 103 ROHAICHBE XD, FEINABITE D DOC OIFERCERIIDIM
S2bDEEZSND (Table3 D i) recovery)e DI &ML, ¥ /N7 BEWEIL.
HEREIIRNDBDD, DOC ELTOFERIIRESBNIELEZRBTEHIHDEE
ABIEMTES, BEEDECEL TIE. 8fRETEIDI2BEOBRELOES)
ZEU TS, DOC LN TIRARERREZER > TVRRVNDBDEEZ NS,

BHEREEZRAWTERE L= DOC O4FY 1 XD DOC IREE (Table 3 H{iIEZHR)
2R3 &, 0.1 pum—GF/F DOE4TiX, 1998 ££ 11 A OLRJITHK (LR)IKXE LK
fil, A6H1IR) TT75uMC EWSENRFSNAIZ. 2uMC LU, EEAEMN 1pMC
DAFTHD. 0.1 um A EOFHRERFREIIBD TOLRNI EDRFMo7= (Table 3).
ZDESMTIX. A S5 F 2. sub-micrometer praticle (Koike ef al. 1990) . 1
O RRAEHY (1000 Dalton — 0.2 um: Guo et al. 1995, 5000 Dalton — 0.45 um: Eyrolle et
al. 1996. 100,000 Dalton — 0.45 um: McKnight et al. 1997) DEMNTHY A1 XDKEWN
DObONEENS, a0 RREBYEZSTES EEZX 515 5000 Dalton—0.1 pm
Tid. 1998 £ 6 A DL ZR< &, 10uMC LA EEZEL. £ DOC BENEM -
721999 £ 6 A OWEFREITIL. 76 uUM C EFERITHE W 03005, EEN 17B #
KT 15-30pM CREETHIDEER TN BAINIZ., B/ND< 5000 Dalton
B3, EOFEBHIBNWTS DOC BEITHE <. KR/ T 30 uM C, 4 T 40 - 110 uM
C. BB TIZ70-90y M CEEHFEL=.

FRAL 2 BEIC X5 DOC DIERCERDEZSNS 1998 £ 6 A Dk & =8I
OFEBZBR<HBTOY 1 Xg0HxEIEc 2 A5 &, 0.1 um—GF/F E4id. £ DOC
D 1 %BERED 2 WIXZNLLTF Tdh - 7= (Table 4) . 5000 Dalton—0.1 um HEi4+ 1 18 - 40 %
OEHEZRL. f%E (32, 40 %) OEVEEH (18 - 29 %) KD FEICEHWERAD
Aoz (p<0.05). <5000 Dalton H73HE, EORBTHHH EDHBZWVES T, 60 -
0 %% 5Dz, 1998 £ 6 RDZR<FHEDRABHZI BT S ZOBEZDEIGIL 59 & 68 %.
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Table 3. Results of ultrafiltration in Biwa watershed.

DOC (uM C) June 1998 November 1998 June 1999

fraction MQ Kiryu 17B25m 17B70m MQ AdoR. Kiryu 17B25m 17B70m  Kiryu 17B2.5m 17B 70m
a) < GF/F 4.6 64 92 82 58 41 59 98 86 183 106 91
b) <0.1 pm 9.3 63 95 83 6.9 45 59 97 88 173 106 " 86
¢) < 5000 Dalton 29 51 91 77 12 30 40 74 67 110 75 66
d)>0.1 um 13 84 115 98 16 97 63 119 108 222 121 90
e) > 5000 Dalton 132 859 2520 3570 11 183 262 343 346 868 430 277
) 0.1 ym - GF/F 0.0 0.2 0.1 0.1 0.1 7.5 0.1 1.0 1.0 1.8 0.9 0.3
g) 5000 Dalton - 0.1 um 0.7 3.4 16 23 -0.2 10 19 21 15 76 31 20
h) total 30 54 108 101 12 47 59 96 83 187 107 86
i) recovery (%) 651 84 117 123 203 115 100 99 97 103 100 94

MQ: Milli-Q TOC pure water.

f = (d - b)/concentrating factor for > 0.1 pm fraction, g = (e - ¢)/concentrating factor for > 5000 Dalton fraction.
h=({f+g+c),i=hax100.

*. estimated from the data of c), €) and concentrating factor for > 0.1 um fraction.



Table 4. Relative contribution of each size of DOC.
DOC (%) November 1998 June 1999
fraction Kiryu 17B2.5m 17B 70m Kiryu 17B2.5m 17B 70m
0.1 um - GF/F 0.2 1.1 1.2 0.9 0.8 04
5000 Dalton - 0.1 wm 32 22 18 40 29 23
< 5000 Dalton 68 77 81 59 70 76
total 100 100 100 100 100 100




BEHTI0-85%L720. EEHTOREVWERNR SN (p<0.05). EEWN 17B
DEBLEEETIE. COHESICBWTHARZEIRASN A o7,

DOC DixFERAE LI L HEIRDHEE

WHBREIZ LS DOC OEBEHENZ UL HDTH SN EI NI, BEAEUNDFEHR
EDOBAMTHEINDZIVEND S S, DOM DILEMER. =&, B>y 7=
Pz ) —NRECEIBEHRENZEINTED., AHETH, U727/ —
WS HIZED DOM OF ¥ 5757 U¥— a3 2RhBTW3B., LML, Wih
b, SR BEdDWVITHEMAEE) DOM OFELEIZIDWTORRTESN, EX
M IIDEN S TAEEENSENTWVS, BED DOC IZDWTI., TOxREFR
R (3°C) 5. BAEM - AkEOBRHNRINTBD. SED DOC DORINHEF
Hn5id, BEAENEEETH D, BEREED DOC OFHFIIZTHDH TN LN
H5NTWVS (Fry et al. 1996, Nissenbaum and Kaplan 1972). BE7K® DOC IZBIL T
it F—FIRIFEAERNDDD, McKnight ez al. (1997) &, O v F—ILAREL
AENIZH S Loch Vale /KRR DHIBOR TREWHRTE (POC) & DOC DILEH
FER PC-NMR HIE & &EHic. 8°C HOHEZET> T3, HBBLTR Y1 XIZ
Eo T CHEDNT —UIFREBN, KEL DT T- 25~- 27% &- 24~- 2% D2 7
NV—FITRBZEEZRVWELTWS, POC®I0O1 R{K DOC (100,000 Dalton — 0.45
um) DO°C EIF—HZEZRNWTERES N —TIZEL. XAD-8 BIEIc k> THEEE Nz
T REBEMT. &N —TFICB L TwiE, 7 ARBREDARE DOC &, Rk
HEICHKRTEIEND., FOIC FEIIHENEICIEL. —FH. MITEEINSH
EMHO DOC T, MM TS > 7 R DOMEIENEEZ 585, Loch Vale TORERIT.
NS ODREBEOEBYNREEL TNWBEZEERLTVWS, BEBHI/KER TS, Hi
FZ, BHEEOKEZEEDD CHEPITT - 27 % RiEOEEZLDHDEEADS
h5, BEIZ BEHCBVWTIE. BREBEEAFRREOLYWMETDS - 23 % &
BEENSEWE (Yamadaetal 1998) % & 5T[REHENIH 2. HNARENSHESIND
B4M DOC 0F 5L, EEHILHOBE 50 %IZDiED . £, ZBITBWTIEA DOC
BEQANBHNICAKEEH TSI ENS, 8°C EiE DOC OEFHEICIHATE
LUJREMEDNID B,

WL ONDOREBHZDWT, GFF 3#% 200 ml 15 2 1 BEZ 5 A MEEEERE
BIZT 10 ml BEICER L. 6N O HCl BWRICTEMEIC L TREBEZREL THREK
BL-bD%Z, REECETUEEZ2LE, BRI EFRO DOC IZDWTIX, 1997
DS, 8. 12 BOREIT-27 15-24 %o E WS EPF/ SN, FHMBELBEMEIIR
Shol, ZhicKHL. EE#HAS® DOC Ds*C lZzRlEL =LA, BB
JIEDD 3 % IEBWERESNZ, LALARARS. 2 EOBEETIESDENK
EWN 5 % DLEICRB3BbDbHo) bORRLNE, BESL., B HES
ERBNEIZCE > TTER CO, TALDRBOKIBICE B HDTIIRWhEEZ LN
5. L7=MoT. BEETIE. BEEH DOC D°C I X3 EFEHEZ T HITITED
TR,

-48-



FEAL A iBIC K 5 B#EE S (0.1 um—GF/F, 5000 Dalton—0.1 um) Tld, DOC &iZ
MU THSBMET T 520, GFF AKTOEEZBHE L =50BHI LT C HlE
CEERDEL R hbANENL., REEND DRV, BOERLEENTET,
F7=. BWE2 TIZ/V <5000 Dalton B2 Tl BEHEE CHELETRES (R
BABEPICARBEICOURA- . BIRTTHEHEEAGRT I A ENRIE LU= RS
NHB) Ofzd, BIETERN 7D, FEEITHENS’CHEZRLZD L TW/z (Table
5. LML, TOMDT—F T, BEIHEDC HOBENWZEZRS &, BiLAE
B DICC EIIZBRBDEFEZILND, THICKDE. WHERKBTIE, <01 pm
e (0.1um 74 NV F—LiICBBEIN/=H D). <5000 Dalton (5000 Dalton 7 1 JL- ¥
— LIZBBIN/~Z=HD). <5000 Dalton D 3EEBHIT - 26405 — 27.4 %oDEIH
THo/ (Table 5)., TDZ &L, BF/AKH D DOC 28 CHEYHIR, DED., #@E»
5 AR THRMEOBREER Y THD I EE2RBLTNVWS, —F., BEHBH® DOC IZDWn
Tld. <5000 Dalton E53 DT — ¥ ICFAEEEN D DR SNZHDT—F Tldd 2.
EEH® DOC M8C ffild. BFHiAHFD DOC ITHRTEWS®C HZFKFD I EMnah
St YANT D AIZES T, 0.1 pm—GF/F,. 5000 Dalton—0.1 pm B4 D&*C i &
RDEEZ A, FAETIZEDIT 28 %THD. < 5000 Dalton 53 & D KA
SetEBE Y DO ZER L7 (Table 5). —7. 17B70m TiX. 5000 Dalton—0.1 um &4}
X -26.9 %o NARAEDEZERL =AY 0.1 um—GF/F BT —71.7 %o & 1D JEEITE
WEERS T2, ZhiE. BEF5 << 5000 Dalton E4rDeVC HIEMASFIEHILEE D BB
TRIERD - D EEZ 5N, I T, 17B70m #A¥tD < 5000 Dalton E43 DSC
EZBLETRT. TOMOEL DI C HEESHE KRR TELSNDARNEELE
EHOFBYOBICBIESLSICHEFET 5 &, 5000 Dalton—0.1 um E5r DS°C fE
BIFEAETHETH - 26 %oEHEEEI NS, ZHICHL T, <5000 Dalton 73 3.
—20 ~ =21 % E WS EIC/ZD . 0.1 um—GF/F E4HE. -30 ~ — 16 % & —BEEE
MREL BTz, FEROHEEZ 2.5 m REHZI DWW THITS &. 70 m & B & FERIZ. 5000
Dalton—0.1 pm E7 Dd’C HIXIFL A EEETTH - 26 o EHEE I N/, ZHUTH
L T. <5000 Dalton B3I, —21 ~ =22 %o WS EIC/AZD, 0.1 pm—GF/F B,
- 30 ~ = 17 %o &R0 —BEEBENKE 2o 7. 0.1 um—GF/F B4 THERH
RENDIE, ZDESD DOC BAWFEEIZOBNWI LIZLBbDEEZISNS, B
AiBIZ L5 DOC DELFENDHEZE ENFVTIERITRO SNTWBNH, ZOEH
DRERERELELRTZN. ZNS5OMEMBIZUBBDLETIRLIE. BEMIC
FEYT 5 DOC DR & LT, 5000 Dalton—0.1 pm E5H I kiERZIED DOC %<
BATVSEREMENE <. < 5000 Dalton EFMIHEREREZELDKBRLTNSEHOD
EEZBIENTES,

PA L. A5 THIE X 1172 DOC D8°C N 5. A3kt & B A1 D DOC DT, 8°C
BEICENRDBZ &, PTFEYA AL THEREEDOF SRR S A GEMER EAVRK
XN, MR EORBIITE TRV, 44, REMIBEFEZHEL. £<
DTF—FE/BTET, AL THESINEZRERELOBEHZRENT
EL5THAS,
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Table 5. Carbon isotope ratio of ultrafiltered DOC samples.
(Samples were collected and ultrafiltrated in June, 1999)

d°C (%)

Kiryu 17B 2.5m 17B 70m
measured
>0.1 pm -27.1 -22.5 -22.3
> 5000 Dalton 274 -24.7 -24.6
< 5000 Dalton -26.4 - -17.4 "
calculated#
0.1 pm - GF/F -28.2 -71.7
5000 Dalton - 0.1 pm 275 -26.9
-: Analytical failure.

*: Problem in CO2 purification process may be expected.
#: Isotope ratios for each size fraction was calculated using mass
balance and isotope mass balance equations.
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