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NI AXF—TEHEL LD EEZ NS, BiRICHET
DHEMEE LCoOWRoAIEIX, kRS D%
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07 4 v a BOIESIAMIL 0.24~2.45 g/m3(FH) 1.52
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RAEE RE (mg/m’) (mg/m’) (mg C/mgchlah)  (mgC/m’/h)  (mgC/m’/h)  (mg C/m’/h)
BhRA S 128 + 10 32 + 3 1.55 199 343 -144
Lops 010 116 £ 9 76 + 8 1.21 140 176 -37
10-20 27 £ 4 66 £ 9 0.63 17 270 -253
20-30 6 + 1 16 + 1 - - - -
=@ 74 + 8 21 = 2 2.09 156 625 -470
1 010 62 + 8 2 + 6 - - 177 -
10-20 35 + 3 28 + 11 - - 153 -
20-30 13 + 1 1+ 2 - - 59 -
e 21 £ 1 4 + 1 1.36 28 356 -328
0-10 103 £+ 9 39 £ 2 - - 6 -
12211020 3 o+ 1 19 + 2 - - -
20-30 40 £ 3 25 + 2 - - - -
iEB XM 591 += 47 40 = 8 1.29 761 218 544
Lo 010 593 + 44 55 + 8 1.48 880 295 614
10-20 651 + 41 146 + 11 1.57 1023 353 703
20-30 243 + 28 156 + 16 1.24 303 53 262
=@ 202 + 16 27 £ 5 232 470 80 390
115 010 216 + 21 34 £ 2 2.00 433 19 434
10-20 119 + 8 85 + 5 0.72 86 34 55
20-30 23 + 1 57 £ 7 - - - -
=@ 345 + 18 48 + 7 1.57 541 264 277
g 0-10 390 + 11 55 & 3 0.83 324 218 110
10-20 165 + 15 67 £ 7 - - 130 -
20-30 25 &+ 3 41 + 2 1 -
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MO EE 25 FCTHERETH D, 12, IT4F,
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Z T /NKEY T T 7 N ORREEE OB M A A S 72D, 2008 4 10 A Hid
FAAIRICE D7 an 7 4 VOEREER L, £7-. ZORETEONLET —FI3AK
AEMRFFEE R — L= VI HE# L TV B,

EWF5eE URL httpi//www.osaka-c.ed.jp/kozu/06club/37bio/Bio_club.htm
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(7 vw 7 VEGOHE - W77 > 7 b (RO - a7 7 o (F
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1. [FCHIC
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e E L RIET DI EITHEFICEET
b5, ek, EMFEORIEIL. £ DERE

IR RIS S W T T T E 7,

Lol

FZIITIEER 2GR E RN METH D |

Pz, KRAERBHZIE L~V E TRE

TXAHEMFIZZLL R VONBUIRTH 5,

DNA NR—a—F 47 L%, 7/ &
DNA HTDKFE DOFEI D, FREF A 72 BlF]
T — 2 _X—=24b L, #l~— I —%
ESLTHZ EHERL TS, Lo
T, REIEDEARNSIET- DNA FlF %
BEENDREAR & et It D B 7o B~ —
=L 52 LT, BHITHEREN
TEL LM ISND,

A a R, 04 RBRE OB
D OIIEREOEEAY & LTS
L2 ENEZN, Eo, WINZB W T
KREKAERBRRABOBERE LTHE

HTHDHILEPHONT VWD, TDIZD,

FNENOTAMIC I3 T B LB EEERR
FEEL DB T 2B A < AT T
W5, L)L, Zhoohra vHEE,
TERED & D RIE N LI S CTH 5 ik
OMENTE S, Fiz, T & ITPMERE
WEILDT2DIT, —EDOFHETLE DM
ICOWTHENT 5 Z LIZREETH D, —
J. ShHREETIR, A HIRT DI RER AR
MBEN TR WEEBE L ZOMEE
XREE A D D, & 2T, Shl S
L7- DNA Zfigtr L, ZOfRET—4~
— R LR L TCTHOREZ TEH L)1
THZET, ZNHOMERERSND
EHIFFLTWD, ARBFFETIZ. BARED

g A T DR~ — I — & E
WD EEBEEET D,
ARIOATTIL, T b7 v AR{LEESE
+72=v h T (C0I) HEfx+. 18S rRNA
Bin . B A b 3B FiEkE X5 &
L7z, 245 OFEEIE e B R A7 TE DN &
<, Fl—FTERLLTWEML B FFD
T ORFIRATIZ L H BTV 5,

2. A&

LR, RERCHEL I Yoy
BEEARIZOWT, BREBIZESWTRIEZIT
STtk FRFIZITVN, A ARERD B ETRE
FEL R, A AR D A &
i L7z, B onickiikno ., BRI
> T DNA Zfit L7c, SEE) HHhH S
e/ 2 DNA 2§81 & LT PCR 21T\,
B o 3 WG FHEIk D PCR FEM A 157~
Bl A € S 121X Applied Biosystems
D Big Dye Terminator ver.3. 1% {f
L. WS DWW TEAIDN R E S -
kAT —% & LT, BT — 4 %
FHIRIGEI = &2 HEB L, s R &
TERR L7,

3. WBRLEBE

Alal, COL T DWW CIESHELLEAR, H3IZ
DOUNTIXTHESEA, 18S rRNA IZDUW Tl
FE12(ER DB T — & 2157, T b
DT —H 2 AT, FRIEF] % GenBank/
EMBL/DDBJ [EBET — & X—A L Y 45 L,
B TR 2ER LT 2 A, EE
NORITBEZ LIZEA L, T72bb,
Z 2 TTHWZ R, RN KO
BNZAE 72t AE b O Z LR ENT,
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HARIZIZI00FELL Eob Fa oENA R L v v EOMEN NN—a—F 7 2D
TWHEEINTEY, A%INLDOHT T,

Mnais nawai 2002Kyoto AY788897

Ephemera strigata 2002Kyoto AY860841
Uracanthella punctisetaec 2009-10 GQ433998

—  Rhithrogena japonica 2004-1 AY850372
| Rhithrogena sp. 2010-16
Rhithrogena sp. 2009-08 GQ433997

——  Epeorus latifolium 2004-38 AY870290

——  Epeorus ikanonis 1997Kibune AY 870289

Ecdyonurus tigris 2010-214
{ Baetis sp. 2010-23
| Baetiella japonica 2010-38 / 40

Paraleptophlebia japonica 2010-13

Paraleptophlebia spinosa 2006-1-2-3 EF055451
Paraleptophlebia sp. 2010-362

Paraleptophlebia chocolata 2009-18 GQ434000

- Paraleptophlebia chocolata 2009-17 GQ433999

— Ameletus montanus 2009-05 GQ433996
- Ameletus montanus 2009-04 GQ433995
—  Ameletus sp. 2010-09

-~ Ameletus costalis 1997Kibune-O AY 870291

0.1

Pantala flavescens 2001Sakai-Onoshiba AY 870292

boRB (BESME)
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=y lognlyks)
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EATSA R ODFE

EX b2 HIBEFEHOESIICED { ERES REHE
PHYLIP ver.3.673 & T TreeView ver. 1.6.61Z X ¥ 1EfK,
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1. I 4) WOREHEDHEREEE (RDHERE)
AW (2010) 1%, TFJNBRESE OAMIRES] O7ens 5) iE (KKK oxbd 2K ME) (ki)
IKEDEWIET T < F)IARBSEFT O 6) WHEOKE., & ICERE (NAEWLE)

Emﬁﬂﬁﬁ&:owf 2ODFEDRE T -
TWD, PR EEZ T 5 L EiE, AR
5T D N BRI ZER0H LS, EMREE, OV Tk
%hﬁ%é%%mm THIEICHEEL RFTT L)
. ARG ORI A LB — 2 DH B TH D,
L., ENET TRV, 4 HOBARDOWIITIE

[KOIBHL) ITRIEICSE ST, IO N1
WA, OB LIS DIoiEi) 23, WE
CICRERBEE 72> T 5,

FROKE T, (LHERC TN T DA
BHFISEEIEOTF = v 7 > —F (B, 1996) & &
HIZ, KEEIMNTIA < DL TW DI ARG AT D

SR S RHIE Z BT LTV D, ARREIZIB W

X, BEOKRESMN TEMINTND Fikz~—

AN LT ARG TR FIEOSGETIR R T 5 & &
BT, A ERITH 2 )I—EB)IIKRICRA L
Tl KB 5,

2. FHlTFEORZE
FHBEBIXRO L D 12785 TW D,

U —FHAL 72 LIT K HHE (% 20 AR

1) RISV MR EABEPFIHTE D A=A
—)

M= E XL RE
iE LT iR
2) EHOMPEIZLDIZTEYE (1TFE )

3) ¥k (0.3m,/#). A (0.56m) Ty END
FHAE DY (RE - K

PEDO@mWAHE (&I Ea), %

7) WHEAT OB (REATHL)
AR
20 i)
8) {RFDLEM (L ENE)
9) MEDOHARIZL DIRiE LD S—)
10) {REEDHE GATREARDIE)

TLOHEEE (% 10 slifRL SHEENG

HHENZ DWW T B & Tt & 133 TH 5 25,
4 BifE (B, B, A1, K@)@ME N> T
W5, FlziE, X —izonTiL, BHEILERT
X T0%LL L7273, Hi Tl 50%I12, RYHEEHEREIZ D
WTIE, ZTNZEN 5% E 10%I272 > T 5D, ITEY
. < OKER, K, MEATHEEE. JWREZEM.
A Tp 7= JRIREAR DBE 2 DU T I, FEHEIZ 25T 20,

HEIZOWTORHHAOME DL H D, HN
—IZOWTIE, RIEERY P ASHRENFHTE S
HNRN—=LINTWD, Thbh, KEOAT 75T

AFB T FRUCIEREME RE S TR ERARTED
BT v ) R R EDEABMPBANDBET 2 ED
22, FHICIRBIADPME DB AR L LT 5D,
FEITERRIRR EE D PR CIIME S 1172 W ERY 70 22 (H
ERBLETHI Lo TnD, ZOBKEERE
(ZOWTIE, BARTIES 94 LEWEYR, 77205
BEEDBERNL DL I N—E LTI L T e
s, WHEEOHEREE IOV T, M OgEE
FREIC LT D, 1772 EO MBI IZ OV T,
LR35 B (B 2 128 L~ L Tl
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3. WBREER

FELRTEESE LTWD, BEERETFFIC
DT, RO TF =y 7 —bEEHATHE, AN
— AN 13 5L 1T EVEN 18 AL, TR - KRN 18 AN,
TOHERE DS 13 s, AKUEAS 16 s, ANBUED 16 5, #E
ATHREEDS 18 mi, RZENEDN 14 S5, fEAED S—73
14 g, BEARIEZS 12 f0C, AREA 27713 200 AL
JAD 150 s, FEHIE TIXROREA 2 TN
A U < A2 ke L C & 7o Rtk O A 1[4 5 1l
SUZOWTIE, KD X ST D, B A= 13 5.1
F VR 12 5 G - KEEDS 18 L. WOHEREDS 12
Ly ZKBIEAS 10 4, AT 16 s, WEATHHEEDS 13
S VTR EMEDS 16 5, FHAE T /N —28 13 fi, {iRE
MAE2S 13 41T, ARtA = TIZRI L L 200 A AR D
135w, MEHETIIR 725,

TR, 2o DM ONTIZINZ T, A2 /)]
m%®%§%ﬁmow1®%ﬁ@\@@§ﬂ&&%
TR T B,

e
AW — = (F#) 2010, i) IIBREE DFsE A=t Jbfk
il AL,
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MRABE=(KRFIIKRFE EF
RE £YRFER) -BH—

1. [FLHIC

PR AR O R IFIEIE, Cummins (1973)
OFERFEREREIC K D LR shredder, X HU&
F grazer, IWERFH collector, A predator
a5, WERHEICET HIEEBREA T, I
DO TRk A Y (i T Particulated Organic
Matter, ¥t F POM) Z. [EA&HIZATET M TIE
LTRND, £O7, T T POM OFHERKIZK
BN EEDbND, £, W F POM 1X
) INDERE AR (Vannote 1980) 12k % & Lif
AN RN it T DR (Vi NSV s AR AR B
bbb, RiRTCIRRRAERCRO DAL <. MK
1Y) (Coarse Particulated Organic Matter,
CPOM, >1000 um) 3%\, FE7=, FHE T8
a3 2. A Y (Fine
Particulated Organic Matter, FPOM, 1000~0. 45
um) %L 2D, AT, WO B E TR
BT DU T POM DR DD, iR DR
KTHLEMENE T 7 OYROBARIZE %

LB R LTz,

2. Hi&

FHA TS 2 7K R D i R AR R CRBRE
e, FHA R 2010 4F 4 H 18 H)B L O /) IFEA
5 (R, 84 H 20104 5 A 16 H) Z®E
L7z, ¥t F POM 1, ZNFHNOHE T, Jit FxX
v b (A=A X100 um, H8H 300 mm,
R Z:700mm) Z VA Lz, SREL7z o~
MiE. K3% R~ U U THEE LIFEEICRE B
S 72, i F POM ¥ > 7V, A # il © 125-250
um, 250-500 ym, 500-1000 pm, 1000 um<iZ. 7K
31 LT (wet sieving) 7 L N7 — kN ZA{ERK L,
SEMRBEI B LT T P2V A T THERE L
776

B EMEFR)- FEM(KRAFILKRE BPRH

= (KRFFIIKRFE EZRHARH)

L, WRN S AEEA I BIFESRTERILL .
it~ POM & FIERICHEE LFFBIf->7c, @t k
B JI3fE L A [FE Lot FEIRBEMEE T T
HALE R L. £ ORITE ONERD T L3
F—bF (ZUVkEVrvU U R) Z{EHL. POM
& RRIZ g A B L 7z,

it F POM & {HLENEY OBERIT Y 202
BV iA#, PowerPoint | 10X 10 D12 & 1E
B L, K& FRICERD W&*%%%ﬁ%’g [GEZSLZ/N
WIMREY), 5 h U 2 A2 T, TREFh Ok
FrR¥AEI N LT,

CRIIYE

1.e 7B HhU bv < (Stenopsyche marmorata)
LSRN DA 7 N G

3. BREER

Uit T POM (2B L Tldk, ARHEHI LS CRAAEY)

NETOH A XAFEICE N THIRIE 0% 5D,

—~ﬁ TIERE) L 1.5~50.4% & 72 - 7=, FEAM
IEREAERE Y 0.4~11.7%C, )I[PEREY) I

19%«@Lﬂﬂﬁ%oto



HILENEMIZBE LTI, 7 M) X ARETOMHE
KT 50%LL % 5T Zns ARH N S i
ARE DS . FEASHILT T R (B b ICh 25
W) OEIGNLL o TEY, i T POM O
Jk & AR 2SI L T,
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NEM OEIE

D OFERIT, B ARG D R T 2 ik
WK L7230 T POM OfER D24k, B Crdst
etk (BErhok) OFEMRZ% <. Tk TIEAE
(FHEBE) NEWET 5 e & —8 L
T, E£72, ZORRZRFIAATREZREENE (i T
POM) OZAbn, &M e 7 OWLENED

FARICR B L B2 TWe Z &3 -T2,
4. BEXE

1. Cummins, K. W. (1973) : Trophic relations of aquatic
insects.Annul. Rev. Entomol.,18: 183/206

2.Vannote, R. L., Minshall, G. W., Cummins, K. W.,
Sedell, J. R. and Cushing, C. E. (1980) : The river
continuum concept. Canadian Journal of Fisherise
and Aquatic Sciences, 37, 130-137.

3. JIAHwk -l —= (i) (2005) HAPEAKER h—
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*RILEZ (KERFFILAZ - BERARED) - SBM— B (FWRIKFETFE- IR
BITEH) - BH—= (KRFFILKZE-EZ2RHER)

1. XC®HIC

N EyRisgicix, T SEEBIET 2 BRSO
HORER EEHE L TIPS 2 HGR &
INTWD, TIblE, BoKKEOE T i) 4 g
ECHERE S, P~ O LG 2 HIRR T 5
BExnd b, Fio, WRAEZFE LT Fo
IKOREEB e E . LROHEICHNLN D,

LU, WOPHHESE B3 o HRVHEREIZ K HITIK
O EFIZEY | WA iR CRRAEME T L
WP HEEEJEN DK BERBEIC S £ S E R EL 5
25, Fio, LWHERRIZ L DR O EFHIC X ViR
B JE OVERERR EE & OFREEN K E <20 | i
AP OGS NDEHIER ENMME (K H
1998) 5 Z nHESNTWVD,

INHOEE, FO)EAL - AFORLE L
TWDAEMREHEIC Y, FREEEIE DRSO D
b7 EDREE RKIFL TN D,

)N OEfErE 2 BRE L, ARE R B ko —[K
LR DUERTA DO RSB HELE O [ E R & ffH 3 % B
HC, HRTPHEE SRR SN T&E Tz, b
DERBEAM BT 5 2 & AR S b E R
WBHHEEE NS, FEBIC LD & o A /KEBRBE & /B RER
ZAIM L TWDONEREET 572012, [EAEY
DERSE & BB A 21T > 12,

2. Hi&

)R B Wi D BRI R ORER )T
EWEAD St.1 (FERAINELE FyiHi) . St.2 Gob e
F) . St.3 (LiifalEiaRELE Fiiie) . St (F
DA RHELR B . St.5 (TERMUMELE [t
FL) O 5 MR AR E LT, St.1,5t.2,5t.3 I2 2V T,
2009410 A 3 H~10 A 5 H, 201046 A 12 H
~6H 13 H., 20109 H 2H~9 H 4 H, 2010 4
10 H 20 H~22 HOAWIM T, St.4, St.5I2O1T

A ZATU,
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1% 2010 =0 3 [BIDHFHEEITH> T,

JEA BN DA BIGETIRA & LT, & RS COKERER
B (W, ZKER, KMERIE) | IREBREE (RRMED
A X RMEOZE MR E . IR O] 7 B i)
Uit MRk A (POM) &, KEERS (PH, DO,
EC. /Kifi7e &) OMEZITV, EAEBY ORELY
—R—x vk (25X25cm= K7 —K) ZHWTE
BEE L7z, BELZIRAEIMIL 5% KL~ R
HCHEEL, ERRICTCTEXLRVFEE TORESE
1Tolz, F7o, BHRIZIBWTERAK LKL,
FEREICTNH ,+N, NO,-N, NO,-N, POs#-PD
B A 5y R (HACH, DR/2010) (2 & v HlE
L7,

WHINFG
st.1

st5 BB
it s
S00m
B-2. FEH =
3. HBREBE

AEEE L2 93 TS LDON, 11 7L
M HARE 71 FEE, 20006 {ER O EABM 3T D 1
7-. F£ 7. E :Ephemeroptera(HZ 7 o v H).



P :Plecoptera(# 74~ 7 H) . T :Trichoptera(k
v 7 H) OEXTEE -, EPT OfEWFE
OEEH A TEP THEH) & LTHW, 2o
E P THREEIL. 8O KL O A0 - I
72 EOWNBREO S E R TRRE L L TRt
F<HWBERTWS (BH 2010)

FEET, HHEEES - BPT M S bl T
DOFIA T St. 3 (FWMWELIHELE FiiR) Th o
EbmEmWMEEZ R LT,

Fo. ENENOFBEEEE & E TR T D EE
B BB AR (D) 1X, 2010429 A
DB ERE, St.3 Tho b EWHEZ R LT,
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: HEREEEL

2010.10

[%]-3.

BRI A Y (POM) &%, 0. 125mm~0. 25mm,
0. 26mm~0. 5mm, 0. bmm~1mm, 1mm<, @D 4 YA X
IZ5 503 L, 600°C T HERISREN L. Yo B
& (Loss of Ignition) Z{ll7E L7z, 0. 25mm~0. 5mm
A KT 2010 4 10 HEZBRE . St. 3 (ZimH
WEhELE EfiHias) TRRKERY, BHEDOLD -
7= 2010 4 10 AFPHAE TIX. 1mm<H A XM LD 2
MR T < (St.2 (RHRHLR) THRK) . Toft
DA KL St. 5 (PERBUFSBLHELE EiihsR) Tt
A s _XRAEEICEZWVWERLE o
(Tukey—Kramer 2% E EL#EH TE 1 p<0. 01) ,

F iz, FIRMRE O AEBBEEICI OV TR, 7]
R ORMENATE LT w12 . Rk 7 7 U UAkiE
ICEDED L 0iE (BEIED 1999) % AV CTHAE
L., Z7un”4)ba&xfERBAEORIEL L
(FEfs - = HHF 1995),

BonNERENS, A&/ ra 7 4 a @D
B S EROIAER, 2010 4F 10 HFHA 70 HS
DHEBEAENRLGIL, St.3 2 St. 1 (ERBUADE,HE
b ByiH) | St 4 (Rl R e LR it ) |
St. 5 (MERTURDEHHELE B & H~EEICH
WiE R & 72 o 7= (Tukey—Kramer 2% E LL ¥ R

—{BRER
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BARBEKERAEXBEE2LEMARREEES

Eip<0.01), ETZOBOT = F 7 4 F &G
sman7 )V a BORKMEIL St. 4 THRARTH-
77

F 72, WRAEIS DWW TITIELRE B2 O FHE
SR E DAL B A AW T, Z O EEROME X
P D SRR & SR 6D 7=, AR, St.1: 0.0668, St.2:
0.1289, St.3: 0.0562, St.4: 0.0912, St.5: 0.0407
E7e 0 St.h (PERAADELHHELE FiHR) Thb/h
<, St.2 (kLR TR KE o7z, HiEA
W O E ST 5 St.3, St.d4 TiX, St4
THARPKEWFERE 2572,

EEICE L Cld. WS A oHERE O FL B % Y
RL7DIT, FEA (ADPEAEZY AL ADKR
N ZENTRBEED A . U, >64mm) . 1TFE D A4 (4
D FHEPRRLB OIS TEB Y ADRKE

(k- ) 72 23KkHPicHThW2REED A : H,
@>64mm) , /M (P, 9=16~64mm) , iWF] (G, p=2
~16mm). # (S, 9=0.0625~2mm). J& (M) %
B CHEL, 50 X 50cm OO#PHN Tl miE
DLWIEIZ EAL 2 D& Fidk L7z, A (1990) K
HIE2> (2002) 125N T, HFIEEDO A 27 (U,
6;H, 5;P, 4;G, 3;S, 2;:M, 1) ##ir8&
b7 O EZ & MAICB T 2 RE

(Substrate Index) & L7z (&AM 1990 ; A H -
TR - ikl 2006)

BB ORERIX, Ao HBFEE S EPT i
FAEL OHENL & Rk O & 7o T2,

HERER DR b0 - 72 St. 3 Tid, HEERE
IR AR M (Fld 5 \WIE5RE) 23
RENTEY, 2T K> TARIEE OFLE & #
AN LV AR TCHEMEIC e D . EABEMIC & o TF]
HTE BN ERICoTmEZ BN,

A O FERIELE E E s BV T, R
FRHDREOFER 720 | F KRS O PR
BREE D AT, HERICKR b RATBREN ST
bol=Z &b, BRI LWBEHOMEEZ —D
OE L HF BRI JEA O A REE
IZ& o THERRAERLIERZAIL TW5D
ZEWNIREE I LT,
4. SIH3CHER

A H— = (2010)

Mt 120-128
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FRMNHRERZEER

R OJIEHHE L TR TOKEEMBEKD £ RIRTEETE

1.EREBM :BlE, 2 < OWJINZBUKRLMEK
O IEE B E L TERE SN TN —

J5C )0 BRI A~ E L B KT 2 &
HHONTWD, ERREIND &, Bt TIHE
IZX o CTEHERE L, whel (FEHib) %
AU K DRGNS L, W2 T Tl B
TR T NEX D HND Z LK DR

B OMBALRCWIRIR F 384T 5. 2D XK 51T,
EYiE & TIROBREN W SNTIREBIZ e D &
ZICERT D EMICHEICEENHTL S

EBZZBND. AT TIE, Fndk LR 2 i
NDALD)EEHHIEICE B L, O LTl T
EMOBRNEREST 22 LIk - T, KEAE
MIBSEDERERE L L COFMEiZITH> 2 & %

Hiy& L7z,

2. AEMR S & UIRERM - Fa L, A
FHEIZ X 2 KAI B8 2 B R L, VERE D ik
W& TR LB DB A 5T DHE i, O 52
LRI N5 B 2 DILHIE TR, DR
Ba R ZT RSN OEBNHFRD 3 Him

PIWE L. ZNENOMET, K - K
AT ORELZ 0T VR E DA L TH

HEITo . AL, B - FEEEE o
KOLZEE I L OFFEHZE A ERE L, 2009 4 3

A (&) OIERY, 5 A (&) OIFEMHO
#o0, 87 (B) OIS, 11 7 (%K) oIf
W OLEE Y, 1 H (%) OIFEREN & LTz,

SHAEEBBLUAR RIEOMEEBE L LT,
KR, 60% /KIEENH, Kk, EE, KE (2%
F2U Y pH-D0- BEXRZEE) 2 HE LTz,

AMOREEE & LT, B L OERAEEDE
®HE Lz, BT —_—% v Fafliofz
EELRE (25 cmX25 em®D = KT — k&,

Ay aP A RFE500um, (n=3)) L¥E
M (GEHE & 30 93) 1T o 7. DAL TiE=
U o N— DR R (675em® (n=3)) &4
T (AFE IR 304y &AWV,
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WHEHR - ZFBT - FEMBF (EEKX-EI)

L EREEBR  KRIIFHICL 2B RS-
DT, HSIZ LD EOITIHMEICIEA S e
STz KETHE, EIiFMEOAKRITE T
<, FHHFMECIHKL 2oz, Zh LS DI
MHITHLH3H, 11 A, 1 AT RERTIIKS 22

D, FRCIEEmL ot

FIEOPEHEIE, BRI o 8 Alc/z b b
FEeMIZ2 0 (2.0E1.4 crfs), FEVEIEHIO 11
H (31.0£19.0cm/s), 1 H (34.2+3.5cm/s) (2
725 LR ool FIIZH#EMICHL 8 HD
AL 720 (13.5+8.1 c/s), FEVEIEHI O 11
A< 72 o72 (134.7+36.1cn/s) . i
BT, R - FREM O BT H E 0 72
HRUVEALE e o7z (%A 85em/s UL E). 8 A
I N CIHRIEDNE L 2o 72 DX, 5 H RICVERE
FAOIFRERIEE D, 1T E AL TFHIZKER LT
WRpo T2 Z ERFRTEEZE L NS, T
Lo, KEMET L. —J, Rtk
BBTERR SAUKALDS B L, JiE &< 72 o
EEZOLND.

AW O TRVRLEE 3T DFRERD B, FAD
Wi DFEEE 2 R AP Do (THED Efid o
AMETRB/NEL, RITTRbAE, ZNob
AL, TIOFME, EROFWE, SINOFHED
NG & 72 o7, Fiz, REFEIRORIE O S
KT DsoTH, EIODAY, THRODA L,
IMobAE, LiRORWE, TiRoRE, 3
DRFADNEE L 72 ~7-. ZHODOFERLY, b
A VTR DRI, B CITRIEED LD o 72
ZENDLND. EL, EROBEOERE TR
WO TITMN L, DA EIZmNZ ERgno
7. ZOMMIE, ENEWEAEZIEDTLED
D TH D, o RIS B ATEE 2 FF o
AIENIE Cldd 2 203, [EESEDE D DMFAET DTz
DI, BT T REX IEH LT, 1B
O _EFETRIER N I oz, 2D, Tk
TlX, Jix & o TRRORIDNN AP DR S 41,



WD B AR TS DI AL T Z AW eI, kL
ENHL oD T nWh B2z bd. o
DORENR < &, O BT R RHERE L,
PR LA L, Tt CIREE ORI L2 AT
LT 2D &5 B EMIT S RE 7052
BrHG2TIEAIEBZIDLD.

KETIX, 2FHF, 2V UNIEFITEVET
Holo. EHRETOMAT, EHRELO L
EZTHDED, TOHFTEH 5 H O
2.40mg/1, LA ETIE 3. 10 mg/l LENREL,
[FARIZ EC TH DR 22. 60mS/m, HA L
34.70mS/m & 7g o 7=, EENFEIEAF T TIE R
B2 2 &b, AR H IS E - 727
b, TR NHEAKITIR U - THEERS R L 722
LiEEEZLND.

B R

40 B THEH

& 30 EEINEE
# 2 O tibAL
10 I B FHRbAE
. B XbA

38 ©5A 8 11A 1A
=8 (A)

4000
350.0 il B SRR
g 3000 | B TR
w2509 | O IR
%ﬁ 1500 I O tifhA s
#1000 B FRbAY
0.0
38 58 8A 11A 1A
FH(A)

AFHE TR S NIZAME, B AR 11
Tl 3034 AR, 3o A £ T 23 Fl 1902 K72 - 7=
B-1 kv, RbEEEERENP-T-OIX1 A
DINBWTH 5. Zhd, — N KREEY
DU DREINETH L7, ZOHID 1
RN L L I oz,

8 HOMATIE, WEMESI D=8, HED R[HEIER
DY B, EFTAKAAN ERL, e
FU, TIMTKMNMET Lz, 20720, &Y
DOFEFRTIX, 8 HOEWATIX Rk & 3JITHRS
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BAREKE

SRR TBEF22RARRRELEETSE

NI AEM OB AT, BficR R
TGN R, DA ETRONIZHEE L1
FERIC7E-72 (B-2). ZOBEMEIE, FTiieX
JITCR BT A A G L A0, ViIE D B
FHCAERT M0 B TR LN -T2 &
ZAIZHDLEEDRD.

11 A%, EibA ERINbA EDAERE
FEMMEVME & 72572, ZHE 2009 4E 10 A 8
H OB R 18 5 i E Al — I E i O R &3
w&%mf%ok:&%zwwﬁnﬂ11am
B LRk SENY (—RFRHEIC 119. 5mm) |
D%ibt@mﬁffﬁk%fﬂéﬁ%M¢
DGR INEAL L1290, £ 20T AT A
DOWNZEEN S T= DO TX ek Bbhb.

X BRI X DERITHE, 1 A O o Bl
LA O T TEEED L oo Te. FRITK
JNORBETIE, AA~F T H a7 h~H
FhraviEo~X T hra yRoaEN
500 fERLL E & Z oz, ZhULRt L2 &9
BB D ERTOAEMNR L IoTe 8BRS
nd. 512, 5 A ERORHE LA & T
EEN LD T=DIE, A ST« BT LY OHE
AP SN2 T (R 114 EfR, bA L
482 R | N EL rofebBEZ BILD.
IS DORETIHRNOBNEITCRET 52, it
HKIENILIN -T2 Z B2 L0, EHAD TR D RS

MR L RWMEINTZ B2,

b.F LW RFROFER LY, AHFHHEDOE
I ERTRESHTNTZEWD Z ER00 -
7=, VEMHIOHREDOEMIZ L > T, BT

MK T L, T HERE L Tue. 2 020
O, Ak, FMOERELZ Iy a o e
T 72 EOKREEY N EFRBWETIER S0
Sfc. =k, —BBIEORELZ T HEEZ
HILD PR CIEEDITIH E VB EZZ T T
nnekFEZ b RIROAERRELZ <5
72OiE, ETHREEOREN R ZE Y R 2
D, BBOXMKITIRDDOTIEHRNE RS
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1. EREBM : Z<OMJINTITEN R ES
TS, ZHUTEITEUK F SoUE K O ifie b
1EDT=DITRRESIN TS, XK EEX (-
DLIME b, EEEEAESHETND. O
FETKRAEEYDITENRAE EFRE Tt ~D
— AL CLED. HENRAETDHELT
TR WrS I, Ao BB N5 L
B2 HD. RIFFROFRAE Th DR LI
L ETRNARDINTE, Bk HOHE
REINTWD. ABFETIE, £09HD—D
ThoHAMIRIZEAL, DAY ~D
LA L. A HHEIIBUKH O,
TEE N L FEFERER C N A 0072 KA B 3 K
o TCND. ZOH B RELZITDHEEZ
DIDHEE _ED R AL DA BIREEZ T
T HIEIZEHT, FLDJIE HFHHEDEH
D EFROKAEEMBEE G2 DLW
MNETHZEERIELTZ.

2. AEH RS K UHERM : AT
HIN DOFBEEZ TN C, Efion T
TR C. St 1~St. 6 &L, &t 6 Hii
ZEELT. DASIIARGRE DI > TESy
MHWBIEAMEE St 1 LU, Bl ECm2-
ToHSA®ELR. 72771, 12 HDOFAET
FAKNEAMELS DA E BRI TNZD T, %
BERDOT-FVT 3 Him, BEAFDEENT 3
Hi, KiiED7 3 ~>7=oAE T3 il
7o PAAWIRIE, JFEMHI (G A 128,54
1 H), #EREHI(8 A 23 H), HEWE% D IERERE
(12 A 12 B) IZ47o7=.

3.EAEAE KR, 60% KIETHE, KR, JE
BEREL. KIBE ImOFR &2 L,
0.5cm A CTEHAILT=. 60% KR ILE
WA A L=, KIRIE pH 30 KiE%
SEIT T2, KR, 60% KT, KIEITH
RITEITEHILTz. KEE, AHURT, 817
fes, pH, EXREEZHE L. RER,

BVATFWEEDAET 1 T SHlEL.
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TR T2, HURT S FRA
1EEEZ LN EREL, R TV
ZVD—HR(640ml) FTHRD P ZERELL,
FEEREITRDIRY, RLE ST To72. 0T
FEZSDORERICE > T 772,550 D
Ay =ld 50 mm, 40 mm, 25 mm, 20 mm, 9.5 mm,
4.76 mm, 2.0 mm, 0.85 mm, 0.425mm, 0.250 mm,
0.106 mm, 0.075 mmZ- 8 L7-. A& D
BRSITEAAYE LT, RO ST
PN =R Nl o 7 E B L

(25em X 25cm DART—hafEH, Ay athA
1L 500 pm) {1727 bAE Tl s~
N—FRE R (15em X 15em) 28 FL7-.

4. FEREEBR MM O 8 AL, #EOH
B PAL B ChH DT ARIT K Eo
T, KT Im 282 TERY, R—hEAL
7R IUTRE AT AWV R LT -T2, 3 A,
5 A 12 AIFFEREICHY, BHROKEX
HFEVHED LT TN T, DAED
IREEIZNNT IO HL RS SIS D T2 23,
R D 8 HITITAKINZIBD B AT
TWe. 3 H,5 H, 8 AldiL, bAELD, &
WEDIZHO M AKIEDMED o T2, ZAUT LN R
NI THD. bAETIE, iLaFEK
TN TN 72 ED THT=D T, KRN R
WD EE -T2, I, JEE<
H53 H,5H, 12 AT, 12 AELitN
MRED -T2, 12 ATEEM I kb7 b
T, TOWBEZF-EE BN, BT
5 8 HIE, ROt T2/ a7,
DAELIZEAE DO IpoTe. ZOH
KT, EORELZIZITTWDHEEZL
%. DO I, FEHEEH O B ClI vz
11.5 mg/l §iit% DEAE T, AL TIX 10.5
mg/l Bt DIAE TH-7=. 12 I3 o
HET, bAEDOHIENLE > THVEMEIC
%/ DN BT, B O 8 A 1% DO
DSFEREEINZ L MRS 72 o7, pH I 3 AT,
HalbA LN 1| #8720 03720
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38 5B 8A 128
e | B | BE O EWE | BRO BRE | BY O BRY| B

RO\ 142] 11 358 13] 53 5| 163 9
R | 3490 7| 1ee| 11| 26 3| 136 8
B | 215) 6| 159 9] 48] 4 22| 12
g4 | 133 6o 1500 9] 94 6f 8 8
8 | 19 9] 1410 11} 500 5[ 208 10
2R | 119 7] 308 8 S8 4 137 1l
pbaElL | 260 3 320 4 100 3 2 2
paer | 350 4 T 2 16 4 1) 1
hit3 20 1) 200 3 36 4

pbakd |16 4 13) 3 8 2 5 4
hhEs a4 a0 3 7 15 2
bate | 131 3 13) 1) 16| 4 5| 2
bhE1 3
DAt 13 2
hhE9 Bl 3

W, =I5 Bl ch-o7=. 5 AL, Fif
EOAETRRDINEZTRL, KOANEZ
DI EBbiTe. 8 AT TR E
0, FHE, bAS IR XS 75 ma R U=

12 A%, AR TSI, B TlIHE<

7otz DAE T~9 [IARFRE D7D >TED,

KOG Z INDTTh, B S -5l

ZoRUTZ. DAE 1~6 1Z/KD ATVEZ 372K,

T2 EIT > T =08 1 T 2~ 7=, EC
(ZBALCIREE R, FEREES, 3 A, S H,
8 A ClXRME DAL ICRER BT 2>
7273, 12 HDbDAE 1~6 OFAEITMD Hi s
FJOIRLSFEM N OH L TRENH-T=EBZ 25
na. KEX, 3 ~8 AR TIIL-55
RIEE ThoTz. DAL 1~3 TIEZEEICLY
IRNEDZE DY, BOLCTEN R £ 7 D
Motz BAE 4~6 TIEARFIZITY i
THY, KO ANIEZ 2 E TR T=F -
TW=DTIEREITM -T2, 12 HDbAEY
i, M HEORE THhAEDOHITENE D
0, 3~8 A ETIZHALNI- M EIX Be 7.
AT RWETIE, 31 FE 3619 fEK, AL T
1%, 8 i 383 fEAD RIS L. BB T
VR BHED S B EoT208, 8 A
LTI, bAE ERMICA BB EDORERE
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AR, SAIIADE LD, ZOEEE, X
UBFERIAIIRE R AL e b IS
7o EEEI 2 OIFHERENI CIE, DAL TIT,
HED KN EEHNZZT TRBYVZAI I THTH
TRWEREE ChoT-. DAL T~9 T4
VDRSS DI, Rii&D7em->Tn5%
7o EHE Z LI, IBBEOEEN DX
T D 8 A DA T, BHOFALHFELS
TeoT=. ZHUFHEZ AL, KEED T2 TH
5. ZDEHNZ, NTHZRBREOZELIZIOAR
e BHROBREE Tl3elzeh, RHOREZ
AT ENRETHEEZOND.
DA E TIXHEM NS O FEREIZ DAL D
TERINZEDY, UL TERENEDY, &
N BENBHDHEE 2D, RIFFETIE, b
A ETTFNAE BB EEDMEL, FHED 7 3 KL
BEENDOH A= %% 1T CONDIENRIBS U=,



BARBEKERAEXIBEE2LRMARREEESR

IR AE DBN L IBE» D DER

bR —E Y

1) JKBE -
[ FC®»IT ]
A A4 2 MRS 2 Ak IR 7230 ) 1 K A
E LT, /R (1960) 723 1940 AR 405 1950
ERITNT THT o T 2E O FE—ifk « i)l %
ﬂ%&bk%ﬁﬁ%éo:®%ﬁmiofa$m
JUDNERERH BT 72 0 | KETGYDBEIEA L

N RIBR B

, Yy

, FIHEN®

2) JURBE - HIERBREE -5k

THHIDOT—HE L TEERERLD LR S>TWVEN,

Z D% Z ORRIRIRIAI 72301 DK
TIhhroT,

T TH A (FexR (2003). ik (2006), /]
M (2010)) IFBROKEZH LT H72DIC
/AR (1960) & [R] TR CHAfFREAL P FE DR %
WIE Uiz, BURO A A OB K E % B 6 52

TR T DI

L 50 FEF O KEZERDOREE & 2 DJFIRIZ D
WTHBELT,
AGEHTIL, RAE L7 FE - ME LR OHR T
HFFICRHEI IR EE A B 2R LT R FRE Si 12hE
R TTHET D,

[ & ]
O Bk

/AR (1960) &R U4 225 ) TERK 21T -
= (K1), 1IJINZoE 1 [EOBERK LT,

-t L kM
O AR FEALFRE O T 1k
AAKZAL04um DXV VIRT 7 4 VH—TH
WL, ARIZEEND LOERFEL L, Cl-
SO4 XA A/~ hr5 74—, Na-K-Ca-
Mg * Si (XFFERES 7T A~ R ohriEiE (ICP -
AES) ZHWTHIE Lz, TAHAY =T 4 —
(HCO;) HMEIC L > TR,
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& RN ITIE

KT OFREOERE R D2WEDZ L&k T
YRRARUN=EWES, 7T AW RS L LT
Olliviere et al (2010)i%, =X KA /3\— (KA,
A B FEREE) D% T oS (Ca
Mg, Na) B"b72bINDNEi#~-, T2 T
OB EIREFE LS, HARITIIZEEENIZ L
AEZTLIRWD BETH 572 OipE
2D, & ZCARIIE TR S OB DLV ICHE
ED Tz, Ca DIRAFEOF MK
X1~3),

carb (

x (aCa ) salt

DR

T RA L R—(T
%‘Fna RLTE

U(

Na
Ca jstl X (aCa )sil

carb

(X 1)

Mg

) xlaa),

Ca sil

Il
VR
SIS
N—
8
3
X
—_
]
S
~
g
R
7N\

(X 2)
(X 3)

% (Na/Ca) riv. (Mg/Ca) riv - FEEIIHIE S =ik

DALZERE DTV

% (aCa) carb, (aCa) sil. (aCa) salt - Ca (ZDWT
DFERF . 7AW R OREG R

% (Na/Ca) carb, (Na/Ca) sil, (Na/Ca) salt - A K,
A Bt WO KA L 3—d Na/Ca kb

% (Mg/Ca) carb, (Mg/Ca) sil, (Mg/Ca) salt -+ AJKAE,

A BRtE . WEEOT > N A 23— Mg/Ca bt

[ HREER )

[ 21 A AA2[E 225 1) N2 3 1) 5 2000 4RE &
O 1950 AR OVEAFRE T BYLFFE O N A E
Zor LTz, 1% 50 £ T Na, K, Ca. Mg, Cl,
SO,, HCO;JREENEEM L, ME— Si W72 A3
LT B GroT,



700 -

600

500 A m2000E
W 19501
= 400
=
2
L
2300
200
100 -

Na K Ca

Mg Si Cl S04 HCO3

2. EEALERRIR R ORI AL

X1E2bLICRHSNTREGEOBREELR 1 IR
L7z, ZODRAEROMR L LG DR RN,
BEmAMDLHT25 &5 Ca, Na, Mg DR %5
FL7 (2, £2LE0, ARAEBLOT 1 B
EORACHEN EH USSR, Ca. Mg B
ML7zeBz 65,

# 1. IREROREFE

CaDEEE (%) NadE&EE (%) MgDEE (%)

BIR |48 B8 | BR (748 8% | BK v 8| B

20004E4X | 72.2 | 259 | 1.9 | 0.62 | 32.0 | 67.5 | 24.9 | 61.9 | 13.2
195044t | 72.8 | 253 | 2.1 | 059 | 29.7 | 69.9 | 25.0 | 60.8 | 14.7
AR B A A W o7 A TR

7

F 2. B AT Bk DAL SRR B ORERF AL

Ca( g mol/L) Na( g mol/L) Mg ( ¢ mol/L)
BE (4B BE | AR |7 B BE | AR YM4E| BE
20004 | 203 | 73.1 5.4 1.9 100 | 211 | 238 | 58.0 | 126
195044 | 159 | 55.2 | 4.6 1.5 760 | 179 | 18.2 | 443 | 107

A BRM A D Ca, Na, Mg DR % KR 5
THET S & Bk 50 FHTH 1.3 Fi2e> T
LMD (F 2), A BESEITEAFRE Si
DELDHERFEWETHDL N, il 3 ok & [k
DUFFRFEIZ S D72 5, SiIREIZ OV T H RIS
2 50 TR L3 EDORE EANR bbb 3D
CHERIS D, L LEREIZZD X 51T T
W, X3 122000 ERD SiRE, @7 1 g
A O RALHE A2 B RE L7z 2000 FR O Si

HABEKFSARIBRF2LORARRERSEESR

R, 1950 FRo Si BEZZTNEIUR LT,
QL @D D bk 50 FMTRERD Lz
ZENGINDHN, QEQ@F LT D L F DR E
XLV REW, DF V7 A BRSO RALHE O |
AL EAZBEIIUL, SiRE DA &IT R
JFEY R 2[/BRENZ ER Mol

450 4

400 SI;EE
350 -
300 -
= 250 -
§ 200 -
150 -
100 -
50
0
M2000E, 20005 (4 HEM RS @950
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[ 3. Si L DRERFAAL

fiE 2 O INZHOUVNT SiREEEZFH~D & 7
2 L 72 2251 5 B9 8 FIOW)I T Si P HE ANk
ML Tz, ZOBBRIEY LAEERIC K D Si KN
FREZEZBND, ZOFERIZ OV TIEEEH Tl
5,
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F AR M ODAFAE & A5 E O AR 0D B 4B 8 i FE 0D B

w2 - IR T - AURHER
(BB RN R « BREERHFED)

IXC®IT

BEEHICH o T, FFENEDN D REOMEYE
M, FE DY OBRENSAKRNICEMESRET 2 2 &I,
%< OB THEIN T/, (H, 1978)

FARICIFE EOME L b BT ESE 2 R
THHLORND ZERMBLNTWD (Sures, 2003,
2004) , Fio, FWEEPRERLEEE, b ED
EEFEICHST-ESBENTAERIIBITL, BRELT
WRWEE X D RO RRENMEL DB E0
& % (Sures et al, 2003), ZD X 5 RYH. B A
A Y LT B D FTFIESo i) A 2 18 L 7=

LEXLELL W WO ZFNEERLE & X T,

HEBOBRENEDLY , FERHERENDHN
bt N OREFEICEREY 5 X 5 AR D 5,

A TITREM L ShbBKMaE RV, FAERD
FFAE & 18 E O UK T AF(ET 5 B i IR (2 B
WHDHME D MERTT 5,

FHik

BAE LT OIRE IR R 2 JE LT, £ 0%,
AEMER L, A AR AR L, ik E
FFIEIER 1 el FAERITEEBEZY 7L E L, 2
NHOERSBNEMY 7% 60°CT1 HEBRSE
oo TOHE, WEREEAZNE L, £, e
RO E &% - 72,

Yo T NEANNTZT 7 1 R ES RN E F i
Btz 1ml N2 T 1 RFfILE L, 130°C C—efmEk
L7z, EHICZoiafE%d b 95—V ik L7=#%, 2ml
DB R % N2 CTET 5 & TIEVL CTHEEWZ
ik ST,

W= 7T ERR 20g b X HiC
MQW %01, JBE% 7 L—A L AR WOEESHT
ECHIE Lz, JIE L7zt #1E Cd-Pb-Cu TH 5,
S

2010 4 5 AiZ, EEWELICELRT 25 2
A BRE LTz, T X ToOAFERITHT 2RO
Yo« BERE - KEA R 1ITRT,

F 1 RELCRORIHE | ARE - R - PIIHRYE
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R - PR,

TEE THAE

HE Bk BREFER KR +

Hhs # (%) ZERE ZERE
(mm) (g)

BHEE T4 38 53 77.1%£156 6.1%50

ISi=hil

< /BT

A

BEE AYY 38 79 522455 23+09

Si=nr

<X /H

A

7 38 fEfRT 21 fEK) HERHR Raphidascaris
biwakoensis, 4<% Proteocephalus plecoglossi, %)
SA M Echinorhynchus cotti 35 HAVTZH, G2 L C
W TFARD/NETE DM 3 ERIZSITITIEHWT,
18 R Z Y DY T b Uiz, FI2FEGa 0
26 8fEKE T L Lz,

Pbix, 72D 26 7D 5 b 6 %7
MO SR, T aDMA - FAROTTO
Y TVTRIIRALLT ORE TH -7,

Cu I & A DIZ & A E DY T bR
SNz, Fio, #ri & gEE i T TR R
TTholeh FhO¥nroitiShi, 22T,
FEBIERE L TN DT 2 IR0 T ¢, ik
D CulREITEBEVR R LN E S nEdi~7=(X 1),
ZOFER, FERETIAON RN -T2 (U BE,
p>0.05), T, B L T\ TR O] (LH -
B - BUEA ) 2 &b T T, YA L IR D
Cu REZFASTZD WIS HERETA LR
>72(UME p>0.05),

2

1.5
LE[3=34
n=8

-
n=18

Cu(pg/g) 1

0.5 -

o -

ik

1. FFA IR G L 72 7 2 (TR o fRIZR D720
&G DT 2 D P P 31T %) Cu L,

e



A VFIFEBE LTEIRD 5 B, FEREGED 4 E{R,
TR BTG U7z 22 R, Gt 26 Bk Z Tk
LHMEZEIT -T2, AN BEY H U7 FA BRI
W Raphidascaris biwakoensis. 4 H Gangesia
parasiluri, $§8% Echinorhynchus cotti T 5,

Pb (31 YO - HADOY > T4~ TTH
HIRFLUT CTh o7z, Felt, $EAHR &3~ THRIHIR
RUTThHoTz, LorL, BARTIT 971
fEARD B STz,

Cu i _XTOA Y F O L 12 7o
RN ORI STz, A IR L T\ e AR
TIE, $EHAR T 49 T, BRI 2/9 Y
T n Cu B &z, —J7, B0 Cu i3
[RALLTF CThoTe, A PFICONTH, EGfa LI
G D Cu REAHEL L72S, AEREWVITR)
72U BE, p>0.05) (K 2), £7=, YL T\ =%
AR OFER] (Ged - BRE - SERH) T L IThIT T, K
Yt LIRS D Cu IREZTRAT2D, AERAER
Ron7p7po72(U BE, p>0.05),

¥, 7D Cd, A PO Pb - Cd DFFERIZON
T Tdh 2,

25

2 4

5 1 m JERR
n=4

m R
n=22

Cu(ue/e)
14

0.5

0 -

PR A

4 2. FABIZEGE LA (A R OREIXR D
V) EFRREGE DA F Y OFHE - HPIZIST 5 Cu
TR

ZE

2009 FiZ, EEW CRER LI2A - OFRE LN
FIEITCR IOV TOME T, (Horai et al,
2009), AEFFRIZKITHAVHFD Cu & PbREL It
KI5 E, CulXTEF CRETH 7223, Pb 1T
L CiE, 2009 D7 —# Tlx, 0.01~0.1uglg TH
ST AW TIEMRHHRA LT ORE CThH - 72,
2009 FOMFFTIE, A LEET X TEE—IZL
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BARKFZFRAEINRFE2LAMEREREEEE
THRIE SN AN L A O H THIE L7z,

ZOZENL PoiE, AT OE S LIFREICF
ELTWDHDOTERW N EEZBND,

Pb [ZEEEWIET = OF) 30% D Tl H# it Sav,
YR 0.01uglg Thotlo, 7TDOBHATIEY
NTHRHBARUTTH -, A PO TITT
NRTHRHBRLLT Ch o7z, Culd, 7 =TIt &
BRDIZE AL EDY T inG . A P TIET T
DO & #) 46% DR LR STz, 72, Cu
DOWEE X, 72O TIT T 1.8uglg. AT
W) 0.3uglg THY ., AV FOFIKTIZVE 1.5u
glg. I TILTE 0.28 uglg TH -7z,

—J7. IrH(2010)1%, KM TH D=1 (2 {&
K- a7 4 =242 k) - FvX UV atAt
F~XD Pb REZ, =341 - avTf=d1 ¥
Uatt v X EOESBIREZE L, RN
TIIRHIRR UL F 257228, T~ XOfKE T 0.1
uglg B S 7= IR ClrE= =24 2 fERH 1 fE A,
ay T A =34 2fEEP 1EK, v XT01~1pu
glg M S, F OMOEK TIIRERFLL T Th >
72o CuREE X IR CIE T R CToMFETH 10 1 glg.
fATCIE 0.1~1 uglg Bt S7z, Pb+ Cu O
FIZHBWT, HEEWEY = - 4 T OMfkicsiT 5
B X0 & KRB ORE DT R ENIGE R Lo
7D, BEBEORBEBEN NI THDLZ ENZNT
TN T, HFMPEWZ ENEBLTWDOTIE
BRONEZZ D,

SEHR T EARE 2 EH L7 W (Sures, 2008,
2004) & VO SEATHIE R & 5 23, ARl OREREET =
® Cu - Pb IZIZYTITELRD -T2, A HFDEH
BT, Cu - Pb BEFSEBCHRAID & EWET
HoTeMN B EOME L R CREThH -7, iU,
T oA PFOHFMN VAELUNRETHY | EER
OEBBNE - 7272010, FERICHLBITLIC
ol BN 5,

ARWFFEOFRERIL, FATHIIE IR0 | YA
& IRREGE EOMN O RBIREIZENR 2N L D
RiTlpofe, WARITBREHREE L LTRHTE
HAREMED RSN TWDE N, Ny 7 770 RER
KT 556, 0 RBEREMMEVE E0HFm N fE
UVVE IS LT D3 AR, fRIEE U CRMlid
HZEDBEELWO TV b,
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1. IC®IC

VT ATBAE, FITERELE LTRTFIEEIC
HobnTEY, A% b ZORHEITHRTLH LS
A5, L, BT S h 2 5Ha1id,
W78 SI T ReE Y & 51 & i 4 faltt & 42 A
TW5D,

B/KIZHBT D T T DZEBITIIRIEARH 72 508
2\, EREIE Y 2 D 72012, KRICEBITD
77 OBEEAZHLNCT A, BLOYERN
HAEL TWRWHEEMCONMEIET D Z L1
FHTHD, ZNHESEIARMITTIL, ITHE
FEROEERKIRTH LEEWMICB W CQEFEY
T DA EBN Lz, ET-TORENG,
WHNTO YT o OEYEEIZ DUV THERA 25 72,

-
=~

EEE
FEE

2. FHik
FEEEAALIA O Te-1 HUSOKE £ 73 m; B - DIC
BT, BFELERSY OSNE A 2 B LT, B
X 20104£5 11 H, 8 H27TH, 10 H 4 HIZ
1To7z, BRECLToKIE, Bl THAE 0.45 pm D
PVDF 7 ¢ L% — Millex(Millipore ) % T
Al LTz, AIRICITEE ML OB 2 W L. pH
2Ll FE LT,

WEHBIILLTOLEEBY THD,

BUGHIE « KIR, pH, BXEE, DO
A{FRE{LSFE : Na, K, Mg, Ca, Sr, Ba, V, U

R LR s T L

KR, BRAEE, DO X, ZHEEKEH 2 HW
THIA L7, pH IZHEIEIZ XV RIE Lz, I817hE
o= N Y TAVTIE, U s

eVt 7

BARBEKERAEXIBEE2LRMARREEESR

IS DR AN L. R ] 1

AN « BILFEACGTRRE « HEREREE 224
WIEL 7T A< BN EICP-MS) 2 v, #h
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VS DTEHRITFHERE S 7 T A~ T
(ICP-AES)IC & v #lE L7z,

a7 4L, OO BWRNIEETEIZ LY
HE Lz,

B -1 FBE D BRI A
3. MRLEZ

X - 2 12T LoD, EEWHLITIR, REo
7T URENEBIZL AR TEICE N, RED
W IRK D B AT D 2 T Lz, — 75,
REOBEXIFEAEEH LT,

Fro. U T CRENEAT KR, pH 23D
FTHKELE LS B LTV -3), 22T, #
& - WK R E = HE LT VEBREZITV, pH
EENZX LT T RENED X 51286 T 50
FRGEELTZ, ZOETIVERTIL, WO
HEREM 2 L 7o KA I E Gl oD . LR @K%
W0 L, 2R E CBbiRSEEY, REHT
R Z RN LA L CTHKD pH 228 87,

-
—

EEE
R
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2 F(pmol/L)
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—B-2010/8/27
—4—2010/10/4

A E(m)

X -2 WAFREY T v OE A

SR

pH

66 &8 7 72 74 16 T8 8

10

20 —4—2010/5/11
30 —B-2010/8/27
40 ——2010/10/4

A E(m)

50

60

70

80

X - 3 pH OFRIE A

BT NVEBROER, BB 7 13 pH OLH)
IZMEET D XL LK -4, 2D EnD,
T ATHERE ) O OB K D IREESHEN L,
HERE) ~DRAEIZ LD IREDN B LTz E2 B
Too HERE > & O HHEE I 9.34 nmol/m2/day &
RAED bz,

WHET VEBROFERND, LLTFOZ & HPIRE
Sz, EEWZRE I, EUICAEYIES O
biZE & 7220 pH 25 B L, G RHERY B LU
J& DI - BRBRL 26 7 7 VS EH L CREN
BN 2, EEMCAREICIE, AT REIRIC L
HeWREKO pH METF L, BFELTWEY T
¥ DHEREYORREBRL 7 IC s S D,

AR DI HERE M & D 7 T YR &
<OMPOMEN B, FEEMALMICk T2V 7
DN FHEEIT T, T OFER, LLTFOHHEED
HEFH Sz,
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-4 ETNVFROMR

< PEAIT 2> 6 OG- 1.41 mol/day

< I FHEREW) 7 D DFRH---0.88 mol/day

- BEVE - VBRI F-7 B DY H-+-0.67 mol/day
272U, SR - TRRORI -7 B O TR HE EE DS HEFREY
D DORHBHEICE LW ERE L TV ER L,
Z OHEFHZII AN SN E EN D, FEBrEER,
XV IEREMEE RAES 0 720,

S, EEM & ITBREE DR 2IEW)I T
B ATV, A EIE S 27 % K2 RICE T
PEETAZEEBEZTND,

(2% k]

A4 (1992) @ OVOilIRd 2 — b, ASCERE

B (1981) @ FEEEWILE AR O) K, H K, Bk s
FOEEBETKROKE. BRBER AT s 4.
B-105-R-12-12: 82-104.

UL (1986) - BREEAE ERHE N 61 AR

O bOiA&IFRFAN (1966) © Ui AEY SR
A [

RTH S (1987) : AN I8 1 2 W OO vh e, HERS, /0 fiR
B ORISR e AT ot A, 86-A05:
29-74.

BEH (1996) © JRE ORI T 5 ELunoir 7t —HE
FEHE R E~DOED Y —, FEEWFFEFTITHGE 13

=

.

BEM (1997) : JEE ORI 5 R E—IE
Te D BRI 72 B REHC IR O J7 ke —. FERMIFZEIT AT
W 14 &
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EEMAKPD FeDIZTH5EZ2EMTFHNEE

MBES EEERX-RENTE) ABRHE (ZEEX-RERZ)

1. [ZL&HIZ

Fe 1 3Wi 77 7 N UAERRNICB W TR A
X< EIZE TN & AP EI 2> T D,
D=, Fe i > 7 7 b o O FEHIREK I
RODGEND B,

ERY 75 o Nl E 5T Fe B0 ATl
HEDH CThe b AR f;ﬁ?ﬁai Fe(IID)=° Fe(ID) % i
JEER Mo D= AL B LRSS, Fe Y
ADHEETH D, _0)1@&1\ BEEY 7T 7 K
AR EOSGETTRERE SO H DA T D A —3—
A¥ K7 VAV EFIA L, Fe(lIDL % Fe(IDL |2
BT 5D, L, BEPICHED T T 7 R DR
ET 57010 +57 FeD BN AFET 57 51E, Y
77 7 b AL Fe(lD % Fe(IDIZE 0§ D B8 7
W, DFV | BEFRED Fe(Dix I < E LFES
i%fb%m\téhXW\éﬁ\ﬁﬂ%7?>¢7by%@1

RRICHE L2 B LIET RN D 5,

ﬁﬁn@ﬁ'ﬁﬁﬁﬁm L THE(R00DIE Fe(ID D i

T A AEYTEB) E OB Z R LT, S HIC
Aldrich 5D, ¥~ 77 s DI *’?Jﬁf{ﬁfﬁ
BT E S S, kT A LT, ZunrT
4 VB KJEE T T FeID2Y Fe(DIZ#&E T Sh,
Fe(IDEEN EH L=, tWHrmELH D, EEW
DOKIEHEE EE T FeDSEiE CHEAET 5N
DOEDIHER T T 7 N DEENREZOLND,

AAFFECIE, EEWOKIBEE T T Fe(DA R

RETHET A Z EIZHEE L, KIREEEHE OB

WAk EBZ 220, FeDiEE L CTD IC L %7
nu7 gva BOREMEKKL, £/, 77K
TTRAEHWEENEEEREB /25 2L T, il
WM7Z 7 b DIEENN Fe OIF(E, BRILEDEN
B R T D RTREMEIC DWW THE L LT,

2. A&

PR H ST EERE WAL, dbkE 85°22.007 R
136°06.00°, /K% 90 m Hi,5(X-1. TDTH 7=,
BLKIZHESES CTD ZHWTKIE, Z7rR 7 4)b a
HOEPREE 2 E L, FE7R EnE A & 15 T,

i ECEOKER O DIZ Aias & Bkt L. a2 £REY
L7z M ET 1 mmolL1® PTDSCLF 7 =1 Py)
KA & 1 molLl.t MOPS #Ef##K 2 FH T, Fe(IDD

B E 2B 7o 7, FedD % [ & L 7= k%
Sep-pak PS-1(Zi#E L, Fe(ID— 7 = v v U §5 K&
FEL, AZ =T Lz, Zotikz AT
Fe(IDDEEZ /3 NELE TR 2> 7-, AWF5ET
T2 100 cm 7 2 —® L EHWTWS, FD7-
O FATIRICHASTHEREZ BT 5 Z &N TE,
AR MERRBOEELZ RESFHOL T Z LN TEL,

T, T T bk Fe()/ER o BfR % 8
295720, Fe(Db L < T Fe(IDZ Nz 7=k ks
X Fe & £ ceznEns 7 KEF R
ZiEEL, FeADEEOE{LLE7nv 7 v a BD
A aBE LT, Fe # 5 2 70\ WEEHC 5 H B RE 2=
BB IRoTnD, BRFESLMT 5 AR ERE
BIot, FeDDERIZIF EREOFEE W,
smn7 )b awmORELE ZHEWCHEETEZ
ot

AL/
/ .
i g \
L T TN
Ve
% ; (
’x’/
- BAM Y

-1 $#HRKih=

3. BRLEER

Wko 7o 7 v a & Fe(IDHFE DN E AR
FRKBIX 201049 H 1 H, 9H27H, 11 A 8

H., 12 H10 BCTHA, CTD T/ ur 7 /L a &

(umolL)DRIE LI-fEE, 7 anu 7 ¢ /L a BiK)E

XFENENKE12m, 14m, 17Tm THoT=, 7277

L. 12H10HDZvu 7 1)L a BBNBITHERT



Xleholz, Fio, KEHE EFIZB TS FedDiR
EMKREIIZENETNKESm, 14m, 7.5 m, 20 m
Tholz, ZOfELY, 9A1H, 11 A8 HTIZ
rman 7 )b a mlkKEE FeDREENPBKIZ/RD
BN D Z ERMR SN, DD, EE
2B DI RE Fe(IDDOFIEICHE 7 Z 7 b iT
L BAAEROEEIIT S VBB ZLND, T,
Aldrich G23#E L7277 > 7 b v DIEELRTR
WOREBLHER TEholz, —HlE LT, X-2.

L¥-3.12 2010 £ 9 A 1 H OERAKFE R A R~T,

HLHE('C)
20

40

10

20

30

40

50

(3 B

60

70

80
90

100
0.5 1

Chl a (pmolL-') i
[4-2. 2010 459 A 1 REEEW T1 #2813 Bk
BEC) 7 ara 7 4 ba & @moll ™) DENES i

1.5

% AsiE

4Chla

Fe(ll} (nmelL-")

10 15 20

70

80

90

100

—
X-3. 2010 42 9 A 1 HEEW T1 #HEICBIT5
Fe (1T) & DSRIE /A
PLEDNSARMFSE CIZEREWICBS T 28~ Z7 7
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hAZ & D Fe(IDAERDOEEEZMHERTHZ LIXTE
o T,

77 3 REFT AREFER

77 REFAREHEERTIE, FedDDERENT
XMool AED Y T I REF AHGEER T
X Fe(D) IREDEEB ZBETHZ LN TE ootz

F72. Fe DIRFIERESC Fe OFMIZ L b7 nn 7
4 va BOBLE T H7-012, KERIE 2 il
BN R Z o7, FORSR, [EEFMTO

BRI A LN D> T-(=47, p>0.05), = Dk
BRIV, BT Fe OIFEESCHEIZH )b B
ERICENAONR -T2, Zhu, $kxZ4&MT
DIEF AN Dol Z ENERTHDH EEZD
No, W77 b ATMamcEfE L7z Fe %
WD ZETREEZFHITDZENTED, TDD,
BRZFMF T TORENEI R oT2EEZD
b,

PLEDORER L . AW CITEEMIZB W T, K
g I C Fe(ID 2N @R EIZAIET HJRK DO—>
\ZHE T T 7 N DEMIEERN R E Z LD £ D
AREME AR T Z LI TE R o T,

Z 2T, KEEQOODIZE Y | IEFAEEMIC L 5T
Fe(ID A2 EHNCEEEIIAKFICEF L TWDH Z &N
REINTWD, £7o, [V, KikEE T
AN EBBME T Z L miArInd, 2o
ZEnn, EEMOKREREMET FeDREDF
RBHERIC, WEARYOGIENKE e Br b
ZTCWDHA[REMEREZE X BN D,

SE Xk

- HEWIT(2007)  FEEWIK T2 61T 5 Fe(ID DENE Sy
i R TET D BERNIZOWTC, W RS KRR RS
BRI AR R R K B R AT TR A S

- K i — 1 (2010) : FEEHK F OEHEHE S Fe(D)
DEEN G 2 DI O T, BB RS KPR
BREERL P IER R SR E AR - e +5R

» Aldrich, A. P., C. M. G. van den Berg, H. Thies,
U. Nickus (2001):The redox speciation of iron in
two lakes. Marine and Freshwater Research,

52.855-890.
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AERRDEVICES, BEOAEKEFEERD

EBEICOT

B oh & - XEM R -
1. ZL&HIC
BRIAEHICE ST, MBIZBITA—REEY
ZEVHL, MERRICETLIEELKRIZIEST
W5, TOEEMIOAEHDEFEERDBEZIL,
WNILRERRY OO T 4 LESE P %) £2ANT
BETESD, ThITKY, XEHEFIERDEE
B G EERARDIENARETH D, HILFER 1]
(PSII) THRUREhI-BEILGIRILF—%, REITH
WEx—&E L THATERBER oN (GERILFAEL -
Non-photochemical quenching) (%, H&BOEEIZK
EAREBITHEEZOND,

Z I TAHETIE, pH EXAREIEEONLERE

FIRERICRIFTEEE, N DEBEMNSHLMNZT
5 EEBRIELT,

2. MHEARE
2.1 FAEOHME

REFIRRERFEMICHIRER-OHOEREL
MTITof=. COOMIE, ABEZEELHFWICE
FNTHEY, EXEELILEATWLD, £, BEEL
MOFEFBOHEKITREENZCZLHD D, AEEHM
2009 F 1 ALn, 2010F12ATHS,

Ak 400mL Z5= DB (1880 x g, 20 47FE) TH
Sl ICiRMEL-bDERMET S . ChE /OO T 1
JLESAIELZEE (PSI, FLUOROMETER FL3500) ZELY
THITE Lz, BIEAEIL Quenching Analysis Z{#
L7

S5 XEHB%E (HORIBA pH Meter D-51 ) ZFAALNT
pH ZAIE L 1=,

2.2 FEDIEE

MBM ;% {& £ #h 0 KH,PO, & K,HPO, 0 £ tth PN 4R ik & 12 1
52 EITKY, pHA. 6, pH5. 3, pH6.0, pHB.0 2
81 L1=oChlorella vulgaris % 26°C, 12h BB-12h B,
90, 30, 8 pymolm?s" REBHTICERE LA >Far
—45—T3HMEEELT.

MBM £5thC CTHEE L 1= C wigarisEHBEL, ¥

_27_

LAERE (KREEFKXF)

007 )LESLBFEEE (PSI, FRUOROMETER FL3500)
R WTHIZE LTz, BIEAEIL Quenching Analysis,
2.3 pH &L EEDOEE

pH % 4.6, 53, 6.0, 8.0 |{ZFAHI L7z MBM L7HiiZ
T, C wlgarisEEE LT, BEMIZY OO T 1)L
BEEENIHEST (TUNER DESIGNS, Aquafluor) %
FAWTEHRILfz, 10 EEHAIL. T SDFEHEER
b=,

3. MREBR
3.1 BHNTo, pHé&EV DO 74 LEAEDBER

BELEMTIEEET 1 pH6 THo1=A%, 2010 £ 6
BIZIZpHI. 64 LHE otz COBEDHI OO T 4 JLEN
BEZRE 1T A (pH5.91) O3 D ELEEELT-,

6 ADEMTITmMERESFE BFEZRARL LLICH
sehtEmL, aN AED LTz &EZONTE: (F
Do ThiZx L, 11 AOEM TIXRELBSE, =
AMNKECETL, NAXRENZ EAhh -z (KB
2), SNEOFEFHE pH LISMZH, BIERFEAOCHIRE
ENELD, £ T, pH DELARILERIEANEZ

FEERALNTH-, KREEZEZTENE
BEREToT-,

b M i bt | e
e I B

! ! ik

1 | . | |

B1 iEL# pHI. 64 (201046 A)




3.2 BATOpHDEE

pH4. 6 TIIREALIBEHERT IS, aN AEL, =k
AREETLE (B3, £0&, aNAFEDL, &
JSeAEM LTz, pHB. 0 TIERIEES ISR, aN 12k D
HAEDBVIEIRONT, 2EMICEVELAREEH
BLEZ (B4,

pH4. 6 TD aN ANEETHE L 5HIXDFLIE, &kF
BEZITONIEVEIRORIGEED, XEBDE
FRERICETARIGEELY LENHEEER
fzo DFEY, F5EE 8umoIm?s™ MEHETTIL, pH4. 6
kU, pH8. 0 DEBREDAN, HILE VEERDE
HMREINTNDEER T,

———r 'i;:.'

A il
.-‘l.;;! "o

R4 pH8.0 Yti&MEE 8umolm2s™

3.3 pH4. 6 TORBEDEE

FL3EE 90umo Im*s™ TIXRIEILIBET R, HAHIET
L7=#%, aNAEAL, EHAAEMLE (R5), Ch
FE3 ERLKFHTH27=. LHLEDE, dNAE
VXL, BANKECETLIEEVWSI RATREELG -
TW= COHERXDBLVOERFIBRERTTHTHD,
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BI5 pH4 6 S:3%4EE 90umolm2s™
3.3 pHDEE WK D, C vulgaris DIEHEEE
pH DELZEHTD C wvulgaris DIEIERE %,
/B0 74 )ViEBEEEEE LTHAARZ.pH8. 0 A5z d
BIEERENEN 2Tz (B6), ChIEAHIEVEED

EUNMRESH, XEHEELASES G o128
EEFEZ

|
:
!
3
+
:
}
2

3000
2500
2000
1500
1000

500

0 1 1
0 5 10(H)

K6 yOo024)LBEOEBZEL

00742 (ug/L)

>

F&OH

o FHHAREICELT, /AT LHEITEHH
Ront,

®  JIHEE SumoIm?sT TYEEL = C wilgaris i,
pH4. 6 KU %, pHB. 0 DARIRIEIZHEILNT, aN
[2&459 007 1 LEHIEDRDHDIEN,

® & E 90umolm?s, pH4. 6 THEHE L C
vulgaris TlE, BIiLDEME, B INMNEL,
BHADETHNESNT,

® ( wlgarislZpH4. 6, 5.3, 6.0 DEBIRIEX

YE, pHB.OICHELWTHRLESIBIET B,



B

6.7 22 mgN m-2 d-t
0.8 mgN m-2 d-!

BABEKFRARIBRFLORRRRSEEE

12 22 Av. 18 pgN cm-3 d-! B
11 28 Av. 18 pugNcm-3d-

7.2 ygN cm-3 d-1

IN SITU RATE OF DENITRIFICATION
40 1 (mgNm2d™

20
10
0

POTENTIAL RATE OF DENITRIFICATION
(ngN cm=d™)

100n_ -

st.1 st2 st3 st4  stA st2 st3 st4  sti st.2

Wetland A Wetland B Beach
1 Wetland
A, B Beach
3.
F1-F3 E1-E7

21pugN cm-3 d-1

4.6+£1.6 pgN cm-3
d-t 28+6.1 ugN cm-3 d-1

Vmax KS

_29_
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Vmax
Ks
10
RATE OF DENITRIFICATION S >—
(ugN cm=d™)
05 |

50

25

POTENTIAL RATE OF DENITRIFICATION

(ugN cm=d™)
M F2 F3 E E EB M BB BB
STATION
2
F1-F3 E1-E7
CN/N 1.0-1.3
1.3-1.6

1
N/no
CN/C 1.2-3.2
1.0-1.6
1
no C
N CN
Phase Ratios Water area Land area
Reed Control Reed Control

Growth C/no - - 1.4 15
(Apr.-Jul.) CN/N 1.2 1.2 1.5 1.3

N/ no - - 1.6 3.2

CN/C - - 1.6 2.8
Stationary C/no - - 1.7 14
(Aug.-Oct.) CN/N 1.3 1.2 1.6 1.3

N/ no - - 1.1 1.3

CN/C - - 1.0 1.2
Senescent C/no - - 1.3 2.0
(Nov.- Mar.) CN/N 1.0 0.9 1.3 1.2

N/ no - - 1.3 3.1

CN/C - - 1.3 1.8
5.

_30_
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BR5 558 C, BB EICL S EBERBFAKDDO B E

DL

OdtFHFREF ' BINFFE? BAMER® NeflE& ' RE° BT

BB ¢, BRERIERE °, LT

(BEERIAFAFRREEAMERER, LR EREENRENEHE L 2—,
EERIARPREARZR, EXRMRSHERN, *HF KZRZFHRED

[ZL®HIZ

BIFE Y (Dissolved Organic Matter, DOM)
(F. —fRICAZE02~1 um D I(ILEEBIBT S
FHMEEHRINS . DOM (X, %F42H25%
BERLCERIEEMDEEYMTHY. &ML
NILTOREIIE#ETHD LICKAKPFTD
mEMNMES, TOBBRS ICETHRIERES
nTW3, EYUbITREKE DOM 2%, LIEREIR
DHLD, AARZEOLD, BGREDEDLE
FEENEL MBRIFESSICERTH D, T-DOM
(X \I9TVTFDIRIILE—R, SEERICKEE
EMEOSHOEN, KBXDASFTEDRE
ICkD—REEDXELE. HBREICKER
FEEB5ZORRGHEEELE . TOENEE - HEEE
OEBREEETEIENEETHD,DOM (25
ENLEEMDIEEWLANILTORHEITI
HIZF. BUG D EEZE AV, RIERERLGE
ET3TENBETHD,

WEE, BESHA NMR BIEICE I DG -
imfEEE D BRI THRAG S EEANRALSATLY
B0, RAKBHISERLI-SZEIC. #tch
SYBEDILZHFHBICETIMREIELSNT
Wb, KRAERTIE. R FHAXICKYEHEDZE
DEETEOMEM S EETHARIN HBEIEE,
AEDOBHKEMELTEEMICH B - RIETE
BN EETHS C, EfEHHEIZEEL.
NEDNEERICKYDEESNS B D FE
DEVEBHALMNICTHEMT, MEICKY DB
SNTF-EEH DOM F, HIEARIMLE LUV Z
—)IE|AF 4o OrO EE (FT-ICR
MS) IZKY L. fEREEERLT=,
RHREE K WRIE

SFEHEERIX 2000 £ 7 B 9 HIZ, HEREE
FHAALH N4 #h £(35.38° N” | 136.09° E’ :7KiZE
90 MIZTITof=. KiE25m. 4 m, 8 m, 10 m,
13 m.15 m, 40 m. 80 m, 85 m. 90 m [ZTHHIE
SHEREELz, SR, F5H 10 %
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FEEEFIFECCAHV)—> LX-I)E 1M HCI
(2.6 BFME. 2 BFREICIBICEFES. @Mk TH
BET R h—RAR— KRR FL.
KATTHMREICHLR >z, IREICT. Al
£ 07 um O GF/F 24)L3—ZRALNTHELIFE-S
-EHBDAEEToT=,
EER

#/BonzAE0OOMEF LT, EHRE
(DOC)REAITE, 3RTMIEHIERARINVEIE
#1Tof=, SBIZ. DOMBEHEL DT v LT
A — &R 4 % 1& 28 Millipore—Pelicon2—mini
Cassette)lZ&kY ., 9FH 44X 1000Da L EDE
4 F 2 (HMW)DOM - 1000Da LI FDIE DY F =
(LMW)DOM (25 BftLT=, £f-. DOM % C,
E+B4# T+ A2 (Empore Disk, 3M)Z LV TER
JK T (Hydrophobic , Ho) DOM - # /K %
(Hydrophilic, Hi) DOM (24 B#L 1=, C,, E4R$HH
TAAS(E. 100 % MeOH, #Bffi/kTar T4 3
U %EITo-, BHIK 10 L ZAVTESEE
Tot=o ETf=. TARVIZIEEFIN-EHEYDA
B(E 80 % MeOH ZALNTITot=o TARIIZK
ELI-BH#Y%E Ho-DOM, BBL-HH#Mm%E
Hi-DOM & L =, HMW-DOM , LMW-DOM ,
Ho-DOM, Hi-DOM [ZDL\T DOC EEEBIE, 3
RITFEBELRARINVAIEEF T o1z, =, K
FE8m, 85 mIZTHEELIZEH D HMW-DOM
& U Ho-DOM [ZxtL T, FT-ICR MS BIE%1T-
. BF B # X & (DOC) & E Al & X
Shimadzu-TOC5000., 3 R 7T [if#2 5 3¢ Bl & (&
Jasco—-FP6200 DK EET. 7—") TE A
FoH4o0ra EESHFT-ICR MS)IELESE
B EMERMAAAEDIIILA—F ILE=H R E!
Apex-Q-94e ZAL\, RBEIEIRHTTATE—RT
To71=,
BRRUER

N4 #h 5D DOC EE (. 0.97~1.50 mgC/L T
2L, RKBOKZE 0~15 m)IZHBLVT 1.19~



1.50 mgC/L DEEEETRLIz, KE S8 m~20 m
[ZH\FTHFET HKEEEFTIET DOC REX
REGHDL., REMSEE 40~85 m TIX 0.98
~1.02 mgC/LTIZIF—FETHfL. EE/KE m
~90 m Ti#fiE(0.98~1.04 mgC/L)L1=, £1-[R
NBBEHEIZFHLNT, HMW-DOM, LMW-DOM M
DOC EEIXFhFh 056~0.93 mgC/L, 0.33~
0.66 mgC/L L. HMW-DOM @ DOC EEM
51~69 %% H&71-, HMW-DOM @ DOC EEIL
FREK-ERBKTILEEMIELEIE(B1~59%).,
FEBTIEELEE(63~69%F 5 8HT-, C,; E+E
HMHESEIZE LT, Ho-DOM, Hi-DOM @ DOC
BE XFNhFh.015~0.86 mgC/L, 046~
0.72 mgC/L %RLT-,DOM 5£# M DOC JBEEIZ
¥ % Ho-DOM DE|& 1L 15~60 %EKFEICE>
TENH-T=, KBQ25~13 m)TaEiRE0.73~
0.86 mgC/L)MD 55~60 %DEWLEIAEHH.
K 10~15 m [THIFTTIXREIZHE A (0.85~
0.49 mgC/L)L. 7KiFE 15~85 m TEHIZjE4>(0.49
~0.15 mgC/L)L. /KiE 85 m THIEME 0.15
mgC/L ZRLT. K& 90 m T0.50 mgC/L ZRL
f=o £1=. H-DOM ® DOC ;EEEADOM X ¥ &
HBE|E1E 39~50 %&., KFICKDIRELEL
Ehhot=,

3 RITMEHEILARINILIZE T, DOM &
%}, Ho-DOM, HMW-DOM [ZH LT, 2 FEDEHE
FRE S E—% H-AEx/Em=330/408 ~ 410),
H-B(Ex/Em=230~240/401~409)E LUV 2 2D
BUNIHFEENE —Y P-AEX/Em=270 ~
280/330 ~ 337), P-B(Ex/Em=220 ~ 230/298 ~

3Bp)M RSN T=( 1), [BHERRE S E—Y H-B,

B INIBENE—S P-A, P-B DRHIREF.
Ho-DOM |20 T HMW-DOM &4t & WK SR R Al
TERlINT=,

FT-ICR MS BIED#ER. KB DEE(AE
—(&KiZE 8m, 85m @) Ho-DOM, KiE 8m D
HMW DOM TIXIZIZETH m/z {E 1000 LLF T
mHEht=, —7A. /KiE 85m M HMW-DOM D&
EAAVE—D(E m/z {E 1000 L EIZHEWLNTHEE
Hanht=z, F-. BEA/FVE—VDRENFE
MoFREIN-DFRADTHRLLEE(ICHERLT
van Krevelen Diagram [Z&>THEREEYDFHE
% LB LT-& 25, G,k 7%& DOM, HMW DOM &
HITVTZUBME, 30N\ IOBMENELER
A THHAENTEINT-, £1-.C; BEF
Ho-DOM [ZIL £ ¥E5E, MBS R RILKFA.
HMW-DOM [Z[EXFREAFIED SN IIUHME,
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X 1.

X 2.

BARKFZFRAEINRFE2LAMEREREEEE
MAKSREEEI —_UFEPENEFEN TSI L
ARSI =(K 2),

¥

a30] (@ o

400- /

(=

)

o
i

Excitation (nm)
@
=)
"
sy
1
I'. TN
&/ S
) @ .. V
I A oy .'I - e,
a
|
|
i

L

e

o
LT

. |\'-.-"|'
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HABEKFSARIBRF2LORARRERSEESR

PARAFAC % £ L 72 EE W H0eE DOM ORI OHEE
AN, LB, RIIRS, RO, ) IRIAET2, AL, JURHES,

FREEE— BT R e

(1 SRS SRR, 2 FEEWBREERII e 2 —, SIS B

R, ARECKRFEL T
1. IICBHIC

KE %= EETDHRGDO—>Th DAY (Dissolved Organic Matter, DOM) (%, ZHEZ%Ak7q
{LEMDIREM TH D Z EBMHITN D, DOM (3kkx 728t - (b - E(L PR A B L, KP o
WEMRRICKEREEL 525, flé LT, N7 VT OEERTRLXF P, KHE~DOKEHOA
FEFET 2 LI LD —RAEFEOIR, RENFTOND, LirL, DOM 2T 25y, £z,
KENZ BT HEIECMEE,. KO OFEEIZ SV TOFRIFBO TR LN TWVWD, ik, DOM ZH#5k
T LM AED SN EERRETH D Z L, - R REgR 7= Th D,

AT EHRATIED O & > T 5 Parallel Factor Analysis(PARAFAC) %, FEEEIHAKEEI D =k
TR AL 227 b /L(Excitation Emission Matrix , EEMICEH L. Bl B — 7 2l % 12458+ 5 =

LT, SBOEBMMBITICHORIT S Z LA ET 5,
2. PARAFAC

PARAFAC (ZZ L BMNTIEDO—D2>TH Y | HipY Hol-E—
7 &R UEB AR TR E— 7 ol T 52N TE D, F
7. PARAFAC XA 0HT & 1T, oy O, iy D%
WCOWTRET S Z L2 LIS, B EENEND AT FL
DIETETZENTED, TDID, oy AT b i~z
FR L, TNEND AT MUVIZBNT B — 7 (L8 % EREICHE
RHDZENTE, TOWD BMAIZFKRTEDZD, TDHD
ERIIATIC O R GICORT LN TE 5,

2-2 |2 PARAFAC O#EX %2~ 7, KIZBWT, X & Xijk
RN S D 3 IRITELSI DT — 4 2R L THE Y . aig,bif,Cif 1X
f HEHORTIZHE T 5% 5% (loading) Z2/RLC5, £7-a
% Concentration, b {Z Emission, c¢ I3 Excitation #7~ L T
W5, E RO e T residual ) 277 LTV 5,

3. MEtEHE

FEHT 2004~2006 I EEFETH & 0 £ L 72 105 308 24
Lz, o7 U Zfia K 2-1 1073, #UBHEFLAE 0.7 pm
® GF/F 7 4 V2 —TAilS i, HILFHED R F-4500
Z AW T EEM ZHI7E L7z, BR#EPHIE, B R 25 225~400
nm, #OGH R A 260~500 nm, /3> F§IEZ 412415 nm,2 nm
L7,
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BAREKE

4] 2-2. PARAFAC O#EEX]

RERXDRE

VAW ERESEETE

ORI 7 ~ VIR IEIC K 2 Bk b 21T > 72, F£72. PARAFAC fifhr Tid, RIS Z & o

R 217 9 72, B2 BRI S B k3o 77 v (F=30).
NE Y T (F=34), EEY L FNVEF=81)D 4 >OF—Z ¥ v ~

4. R

4-11% 2005 4 9 A 20 AIZEEWH Yasu B GEF 9N HAT B 188) 00 7K %
L7 EEM Th %, EFEHE/Em= 360/ 466 nm) 258\ & sy E s

INEEERY o 7 L(F=10), &
WZHBE L. T EIT o T2,

2.5m CER S 7=z HlE

K — 7 DR TE, £,

IR 2 N7 EEYE ¢ — 7 (Ex/Em= 225/ 327 nm) & BHEEEY S ©°— 7(Ex/Em— 265 / 466

nm) VR T 5,
PARAFAC DiEHIc L v, EEW EEM /56 4 DOy E— 27 RN

SEES T, TD D BERG AR BV 1, B ANRT RV 2, BRGY A
7 bV 3 D 3 OOIEHERRMEICERT 5 L b by A7 b
ML, W1 OB ERE —27 L L TIZAONTE LD TH
573, PARAFAC fi#HTIZ LD, 3 DD AT RN GELY 3o
TWDZENRBINTZ, T DRSIT AT MVTZENEN R
HEBFEOLDEEZ BND,

Ex(nm)
4d1q

Ex(nm)

-

5

“* Em(m)

PEHICE D & oy A~=7 by 1 O
E— 7 1 3E R (Ex/Em=390/461
nm Cory and Mcknight et al., 2005) .
oA V2 L3 DY — 7 (XkE
JF (Yamashita et al., 2008) & &z
b,

275 -
250 —
225
204 —
275
FEL I I

215

dd

WAy AR RV 4 121 Ex/Em
=225/338, 280/338 nm |2 H AT T
7 hoEREREEZSND NI N7

275 -

251

225

A —27 (Yamashita et al., 2008) 200

DB ST, 7
- % 4250 SRy Ay by
ARG THEH L7 7 —# O— I3 G HERER B A EHT « S22 ZH Ao b ERESVE Lz,

CZICRLTHEEZRLET,

_34_



BARBEKERAEXIBEE2LRMARREEESR

FT-ICR MS S #IC K A HZFMERRICEITS
BEAERYOERIARE

VEERT, ' RABERIL, *Sirpa Piirainen, ° Pirkko Kortelainen,
’Leena Finer, ' A 3EZs, RERH. ‘WAL T LH T
(R RSIEBRBE AR, 2 7 1 T RERMEFTERT.

YT 4 T REREERFGET, *EEBATR AT

1. [XC®IC

HERRE IR T H7KDHI 3% % 8 H3KIE, BEEEMDE ISR W ERAIRGERTH
%o CORKDREIE., EICHFMERRZRIRT 5L THEAESh, HIEK - hTKE LTEES
NTLVD, TDT-OFMEBIZH T DB AR EOBIE - (KiF0 EDBEEIKREE, RKPDBEFRSIC
REGFEBEFZTWNDEEZALND,

BEAEY (Dissolved Organic Matter) [J/KBEHRDEZEILAFRSD 1 DTHY . FHRERERAIC
BLTIFERE L DEAEHOCTRORGEIC L SMERROFNEVKEZXE LTS, EEL
EFTHD, LI=A>T. KEIZHITSH DOM DEH - BRIGEBZFEET 5 &1&. ZKOWEE
BZEMLLTHBOTEETHDE LR DD, DOM DEMIEREH/D ZEITHENICH#HL <. HAEIE
HEYHEATULELY,

AR TIE, FMRFIZH VTR - MRNFE - TI20K - #oTFK - AIK - #3KERER L., BF
BHIARBRDOC)RE - 3 RITENLANRY ML - BEofREET7— ) IERA A Y040 OV #ig
BEENH FTICRMS)Z1TI C & T, HMERRICHE T 5 AFARYDI - B L DOERETE
FHEATHILEBEL LTS, Tz, tEfh & BRI K > T, LHFIRAREIKEIC
L0 THEIOVTHERT 5,

2 REREEEUSHAE ‘
HEEHEEIL. 71 U5y RItREOFMRERRM (K1Y

FOEDAIR) [ZHELVT2009 F5-6 ADEE 9-10 BOFK,

ZFLT2010FEMD5-6-8-9+-10 AIZfTof=c T ZTl&k. B&’,

AR, Bt GEADH EERE IR L) Sk (&

BEITEAZHER 1) DO B-A BB BIZH1F5 8K, #

WK, Ik, WAKEER LT, I LT, m“ T

Hoh L 400°CT 2 BfE DBENIEZ1T > THAZ0.7 um D GF/F A .&ﬂ L

T4 LE—ERANTHBLI=, ZO%. SALYIROAS: B

— LB TILHS AAIRE L TKARKETERISEF L, 4% i

DOC - 3 RIEREENLARY FIVAIEZEITo1=. FTICR MS % _

HTCIE. Coy BHEEIC & U BB SN =B % ESLikIzk Y BF SAA=S
AAEL. AT 4 TE— RTRE L=, i

3. HREBR 1 : 427 ILERE

3.1 DOC EERIFEHFR
fEFH & BRI ZH LT DOC BEZLE L-& 25, Bikithd 0 BlZ2 TDRE T 20 mgC/L L
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LD DOCREFTHLTHY. AEB (10 mgCL KAT) *BE (S mgC/L LITF) ~NEFENFELLD
[CDONTREILED LTV, Ex O BD DOC BEIIEXMDELEDIZLERTEN 21=A
(5.8~20.9 mgC/L) . A-B BDEEIL. Bkihd A-BB&L Y L EEERIEM o7-(3.8~29.2 mgC/L) ,
DOC BE(X., €4 Tty FT—HRICSERBOMTK - &kt 0 BOLiEkARLE <. i)
BoithTK (0.6~1.7mgC/L) NERBEMN 1=,

32 3 RTTHEABIFEFER

FRKIZEER % EMFRD 3 RITHEIERARY FILIE.DOC BEIZIFREALELDEM o712 (FEK 2.05
mgC/L. #2229 mgC/L) [THEAH 5T, BHBRME RN E— 7 (EXEm = 240/412, 330/455 nm) (2§
WTHI10~14 15, 2 /OB RS E—2 (ExEm = 230/309, 280/317 nm) T 3~5 &L VRERE H
=Y DHEABENRR SNz, COZEMND, MARMIZEIEDLHROTENOBEHLIZEEZOND
BAEDBEEEYHIMTINESN TS EREELAH S EHERI SN D,

2009 £ 9 A OE LT IEK TIXRUVVEBFRMERSL E—I DA SN L, B TIE5R
W N\ BEMEREE—VHERBISH. COMERIE. A-B OEEBETFIZEWLTHEL TLV=(E 2.
3)o 2010 DY 2 TILTIIEILDHERIZZLDEVDR S, Bk S tEHHhD A B THEL VEHE
HRYERAE—I NN TV, BEICA S L. B TIIEEERMERALE—I DB FE-> TS
(RO L., i TIEEERERLE—I DB EL>TLSE—ATE U\ EYERILE—Y
MERESNDEVNSBREZERAT LI ENTE . Ch&V, i EHOEEDEWNIKL ST, H#TF
EDLIKPDBERYHHRARLE > TL 5 2 EARE ENT,

.
Lt

== i —
S [ . @ - S
o

H2: BkithABT E3: {EHhARBT
(B 2 | I TEHERRE B E— % [Ex/Em = 240/412 nm, 330/455 nm].,
312IER B RN E—Y[ExEm= 230/309 nm, 280/317 nm]HERNTLVB)

3.3 FT-ICR MS HIE#EE

FTICR MS S Tl&, BIEShi-BEM 4V E—) OREEFEZELE (m2) HMERFXETFAT
DENAEETH D, TNTNDEEE—Y IR L TFRISh=aFRK M SRRt ke, OC
tb% X #hZ H/C tb%x Y #(Z 70w 9 % van Krevelen Diagram Z{Ef LT=. L ZRALVTHESMh &
BEHDOD FHRMOIFEELER L TH-E A, Bkt &gt THOFHERISEVLD AN, &
Kb AR THEF M TIX, H/IC k& O/C LhkD/INE VW ERBRFHYE HEESS T HEEENS
LMESY) : HIC = 03~1.0, 0/C = 004 ) BUY S =2 HC =1.0~1.6, O/C = 0.1~0.5 ) [Grannas et al,
2006] AMEHESNAHMEEIC. Y ELDE—IHAERIESh=(E 4, B 5).

DOC BENEIL L 3 RITEFERIEARY MLIZBEN TNV E—JEDNEL), TLTEY VT
@ van Krevelen Diagram D4FED:ELVDN S . RKITHFMEEREZBIRLEA S, TOHMEREE
{ESETWNSEEZ NI,

0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
oL oK

4 : Bfkith A B van Krevelen Diagram 5: fEFkH A B van Krevelen Diagram
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LRI SR EEELE & SRR XL D

BIFRRERME DL+ A X3 i~ D&

Vi 28 (R AR -

It oizl

AR T REE K Cld, a5 & 2osle
WL XA LT D, KRE L TRIHENDE
BT, KRICk28E LS, FEiC k- CTRERAE
REBEZ D, BEKOFIN & 72 26 EWDOEREIT3S

R AL IR XAy )G T & AR e OITTEME R &
&A#é%gﬁ%éo*ﬁ?ﬁ@ﬁuk@i\EWﬁ
LD ZECREOERMEZRETE S, 20

& D D RE IR R AL ER X AUH S AL EE & g U CALER
EVARAY I NN A NN 3 (NGRS 7SSV /¢ SV
R - ETE D LIS D, KENS/KIG CIEE
FEAE ] L T 2 2 it th 2 S RERFI - 5 72 H D
PR 2R LT D,

T B A 0T G AR PR kR & L C
EDLNEHRELY ERISGZ2NW ENREETHD, =
DIz, KRS TIXIEEEE 2 %54 L VKT
SHETHEMALTWD, YIRTH D0 /KEKE FLE
HE (B0HEH) bR THEND D,

FKPRHEUNZAME I N TWD Z e aRTHEL E L
T, ORI X - TH ST K DBIEA
DHH, R aRAY EOFIRE & SN TWDIE
TERRE DULEE iﬁ_owf m@ﬁ4xwﬁww
rnuv NI 74— kD01 s LA
Hﬂb\ JLER R4 | ’%\ *wm@fﬁ%%%ﬁk“@;

(RN LB 2 LT D A bl L, TR

f %EWL%%ﬁ®%@%%%MLto

2. WEOEKE T, WTNDOLEED %
BHLTWAHANMTIEALETHY . [F UFAE AW
T, ZOOMMBEORHE A g T & 5811280 T, K
B AR IBD 72 O Th D,

[5iE]

B CRBl Kk E R Y B —ARx— MURIRITERILL
TEREIZRDIFY . T 7 AMEAE (GF/F) 2w
TIEE L, WERFEGC) Lz, IS ERE & 51
wEoAE, mE YA PR v~ 77 7 (HPSEC)
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BREIRLE), AR (R RN K - BRBER)
WLV RE LTz, IR a1 e e (UV
Mas) EotEektss (FL Bgs) &2 Z OEF
W28 LT, HPSEC 225 13X-1 D k97
~ N7 7RELN, RN S TEE, B2

HEENDIREZRDD Z LN TE D,

CH 1 2:808019,004 e | P

uv

— 2R

e e
PG MC [ S50 PP MO PR DM E

| | otciorsd) | eSS P LTS AP A — R RS
FL
= ,:",_4- “f/\‘ﬂfriﬁw 'f—m : S
I . B IO v v VI v VI
e wr—— = — e ——wk

TR R LR =
-1 .HPSEC »ofiohvdsru~ K777
KT v—2r  EyF&E £ 3020 Da
BN Ee—2  SEEsr7& K 1800 Da
e —2 S8 K 1240 Da
BIVE—7  SEE) & K 6564 Da
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==X

i

==X

I

==X

[ 5 & & 52]

R AL & SRR B T BN T, SRR 20~
22 O RREM 2 W A O 5 1 A Xy
A 7> B A% S A AL B & s i LB oD [ D VA AT S R
WEOREBEDOEWEZFEN Lz, AEKAKHES % T, &
E— 7 HREICOWTCEREOREZ T2 2 A, 7
VAR E SIS, EFEOUV  HI - Flle—7
(¥-2), EZDOFL It —2r, AFEOFL : §11
E—JICBWTHEEN RN, FHICLLT, &
HIEEALIRIZ BN T R ZUREER R TV, §E
#HH L LTHWD PAC kK0T BKBEET VS
LS, B E RS WAET HMWEEZ RO TH D,



BO0O00

50000

40000

AREA

30000 ‘

20000

10000

E—5Ns
HEERAR L FEEROFHE o TEEEOR shitllaght

BEKE 5%, EHEE 24, t{E 2.064
WERIE

Bl [
WEHE ¢

I
2.213%

m
3.094%

I
0.499

v
1.353 0.344

X-2. HAFICBT 2 ERWE-UV O —7 ZE D)
fiE & ERHER S, d L UMRIE MRt B

W
0.065

—J. BIVE—2%, FATHE S THMs AEREED
BV FRIZE WD ZENaho TS, KKy

VAR AL & SRR AL B D[ ¢, UV - FL ©
E— 7 HEICBWTHERETIR R 2T,

FEEEW 5 BUK L7 FUK O KB IXFHIC L - T

b3 %, £70. BEREEBAFEIZB O TUIREDORERS
SRS K D RRERL 0% RIT OBV H D, £ I T,
AR 2L DFEKDOKELEE DEELHET D720
2y FOK IR E DY — 7 mREDEZ LD |
DU ENFEKROMR—t o MY =D& G H L,
INEFKRNSORDRE Lz, ZORDEIZONT

B/KHES % CHHMEDREZIT T & ZAH, EFED
UV:%HN%beﬂ'®\§§®UV:%HN
WIVE—27, EFEOF L : HI~EIV, HIE—7
AZFEOF L FU~FIV, HVIE— 7 2B\ THEZE
ATV Wl

ZOZEPG, FUKIZET HKEDOFEHELE RV
Wb E e UTH AT 5 &, THMs ARKREDEV Y &
DIVHEHEIVE — 7 128\ T bR E I LE & SO TE
WAL & D TR R OEHEICAEEENRLOND
WD ZENDoT,
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REEOBRE &V ) S TIXRGETEEAE O 528 L v &
NTWDHEWD ZENpnoT,

F o JFUKIC & B FE 7 KEEB O FBE R
BOsRE L CTHIT 5 &, 7VRBRERT E— 27 120
% C THMs AREEDE N EVWbILD E— 7220 T

b, BHIEELEHOFNEIDENLTHD E NS Z &N
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T T RITN =L VTR BT 5298 D{LFEhE

R EHCUREE « AR - BB « SAMRERERR - BE) - PN RIEGIIER - HIBRER
BERtr) « PERRRRT(LIER « Bl « — ATRPE G BEIRR - BREERY) « HEF i — (UK

L s

RS

98k v 4 —) + A.Dulmaa(E > = /LR EHFSERT) « V.V.Drucker(m & 7 B

T AT X —REARFEIIIERT) « AILHEANCRREE « HIERERBES:5E)

1. IXC®IC

T T AT —I34 FIVHIRIE 7 7 A Tl — %
YIN—=' LU TN =31 TV E CE R D KFE &
T (®—=1), TR EPICHE LT 20
KFBDKIF =« TR)NRA « 7= ZfkR L7
T AT NARNTRANT D, & L T=F )ID Dt
T, BLUHNEBY 0> T OSA TV~ L
TW5b,

=S e
N . N N i 7H
77 27 INA T U

i;\i\/m '7?3/‘ '7'7‘

LN
e 7T U N— kL

A
M —1. 77 AT —3A F3 Vi

AAGROER., WHERITZAZH 1,380 km,
1,053,420 km® TH 0 | FHAREDE KKK TH D5
JII (A2 367 km, itk EifE 11,900 km*) <OFIHRI (42
322 km. iR 16,840 km?®) & Fied 2 & Ak
FRORERIBEELD, — AR DB K Z
E &, Bt E T CHIER - KER - A4 - fHAE -
B HY « R 7n SRk TR R EREE N A b L. AKIEN
OYE DOENREIT R X e BE T D,

T T AT, A T VIIT SRR &[RRI
HRIATHY . BXITHEY BERKEZHMER LT
D 2 L BREEKTFHIC RO Th 5, AK
RO BB D 7 7 A7 Vi o B 3 A
JKAE TR SN TS T2, K@ 24
%127 mg/L), —FHAKRDF FHIALE T H /31

S =)
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TIAATIX T 7 A T VI B~ EE 232245 LR I3
»FBH(55mg/l), WAOMIZIZ=F> - LAl
DPITIY | Z OHUSI TR % 521 CTRATR
TEIRT D 72 ESRRRBRER bR BN D, ET
T U TINEASA AN AT 5% < o))l
Theb EMBFNITHY . MAED 50 %% 55,
ARMFZE T IRHAUL 72 A & 2 AR 7R Tt BB 28k
R LIEAKRERERNSGRE L, 77 27 W05
T DREARN ED X D 7eilfR 2 #8 T/NA B Vi~
AT D00, ZOHEEZHLNCT L 2 HINE
L7,

2. Hik

7 7 A7 VAN RS H)OFHARIE 2009 4 8 A (2T
Stz WRKEZFEST 2708, FEILORBREZR
JCEmAKREZRAK LTz, $RESTROKITT T TV
1D T2 & BNz O N Z AR TR L7z,
T L AR S S)DFRAIEL 2010 4 7 Hlzm v
T VBRANCE Y AFNE 13 MR OBRKEIT o2,
ZOREEE L I TIETX UJIGIFES E)it 5 HS
DOREZETUTo70, Flo=Fr - LTI
AT D T OO FE S Tr) 28K L7z,
PR Uil 2 FLEE 040 pym AU I —R 1A b
(PC)7 4 N2 —TAHil LI FRERELE LTz, £72 PC
T AV =TI S L b O B RERERELE LT,
B MOKEEE (KR, pH, BYEE, /o>
AV a BNR, BRE)OREZTo 7o, B AERD
J7 0 WP E TR FRE 2 A 4 (Na, K, Ca, Mg,
ClL, SOy, TNH Y =T 4 —), BAFRERFEITLH (P,
Si. NOs-N), IEfFHEf A4 B (AL Ba, Co, Cu, Fe,
Mn. Ni, Sr. Ti. V. Zn) OO &1T-7-, IGEHE
REHIM TR LIZOb | FHEMEE T 7 A~Ftn



HrE(ICP-AES) & IV THRIE L 7, IR RE & )& o il sy
DOHFTLL & DTV Al Ca, Fe, K, Mg, Mn,
Na. P &, iH FEREEFZE TR EpH L, B&iE
LIS D 556 % BB REM R T3 & L 72(B. Ba. Cd. Co.
Cr, Cu, Li, Mo, Ni, Pb, Sr, Ti, V| Zn. Zr),

3. MRLEBE
3—1. =XV

FEUIAERNICBITATE Y 'L B OGE
REEE HROEGEX—2, MEZX -3 TR LE,

TXU)ITIFHERER TH D Al LV Ca ODEFEIE N
EBVMEZ R L2, ZAULT 7 A 7D STz iR
FRI1 N> LRI Z EENLTVND O ThH
%o X V)| EFHREI~E3)T B TREETE Ca DE|
B EWEDD D P ENHERER T 2 1206V
L. —h Al QBTN LK —2), 7=
TURICHERE 3~ 2 I21E W L 72 (K—3),

PLEoZ L= ) BRCiE, B s Rt
\ZHERB S D DITHEV, APCEHVE T b > 728K
KECHME I L LTz Z & 0KIR - [IEDOE e &
T ER R DI K o TIREE 7 L T A LR
ERERLEEEZLND,

3-2. BULUAIEYIN)

S1 & S2 #S DMz =F 2 JI(ES).S3 & S4 #iSoD
MHZIZA LR JI(Te2) BN FRA L TV D,
BLUHINEFARNNET R E R |
HHE Al, Fe, Na OEIGAmEmVMEZ R L7Z(K—2),
ZOZ UL, 2 DOWRJINT=F I &R B HUE
WThHHZEaR LI, EWKEZAIEZF )
DKIF25DJINZ LY RE S FR STV —3),

3—3. BLUH)TT)

a7 ENOE L TN N T = 7)),
Fag)il, ew w2l UEJDBRSA TN HiAL
DENZIA L TV D,

o T ENICEIT ST L ) OREEES B r 3
DENGIIANA T AR ARTE TRERERIT 2L
AR A TRLARR(SA) & RO/ 2/~ LTz, %
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HABEKFSARIBRF2LORARRERSEESR

oo Fag)il, ewy 7). vENOHRANT XL i#
FEM R & P L72(S13:88 mg/L), F = A )IliTm s
TEANDOX L BT 2 S ) 1o H T b 7k
BORZWITHD0, KERFRDEN IS
nic,

100% - e
80% -
60% -
40% -

20% -

0% -

E1 E2

E3 Trl E4 E5 S1 S2 S3 Tr2 S4

M—2 FrIALENCBTLIZFL LA
DRFEREEE LR OEIE

B OB EFED D T & 725

*E3 & E4 ORIZ Tr.l, S1 & S2 ORIZES, S3 & sS4
DFNZ Tr2 ARAL TV D

(mg/L)
200 -

150 -
100 -

50 4

0

E1l ‘E2 ‘E3 ‘Tr.l‘E4 ‘ES | S1 | 2 83 ‘Tr.Z‘ S4
M—3. EFrIALENCBTLITFS LA
DREFEZAY,

R —2 & [AR
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