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Gs) JKIRRTKBDEKIRE ETORFHICEE T SR

Studies on the concentration of iron and its characteristics in reservoirs

—E— - FRER - BB - HEE—
Jun-ichi CHIYANAGI”®, Nobuo CHIBA* Kohki GOTO®*, Ryuichi SUDO*

ABSTRACT ; The iron concentration and ifs size fraction were investigated in 15 reservoirs which
trophic levels varied from oligotrophic types to eutrophic ones. The T-Fe concentration ranged
from 0.021 to 2.349 mg- 1", and the average value of the concentration from the all samples (n=
123) was 0.200 mg- 1"'. The D-Fe(<0.45um size) concentration was about 20% of T-Fe, but someti-
mes appeared to be above 50% when the T-Fe concentration was relatively low. The relationship
between T-Fe and Chlorophyll-a was not clear enough to obtain a specific correlation as compared
with that of T-P or T-N and Chlorophyll-a. One significant factor of this scatter was the difer-
ence of the iron contents between algal cell particle(0. 24%) and non-algal cell particle(3. 9%).

The D-Fe(<0.45um size) concentration showed poor retationship with DOC which was quantitative
index of desolved organic matters. On the other hand, better relationship was showed with E260
or DOC/E260 value which were qualitative index of desolved organic matters.

The examination of the three fraction of iron under the size of 1.0xm size showed that about
20% of the iron was the size of both 1.0-0.45um and 0. 45-0. 10 m and also 60% was size of less
than 0. 10 um. It suggested the concentration of D-Fe must be carefully defined by the physical
sieving size for the consideration of algal availability of iron
KEYWARDS ; Reservoir, Iron, Phytoplankion, DOC, E260

1. (FU®HIC

KIERKMOERF E TS BE WY 770 ) BEBOBIMIEE L RRKESOER & 7%
DT3B, MAKMOBEBMEICRD KERFE LS TWAERIIMATINC L > Thiz 6 3N ERBHES
QAR TH O, MAFRBERE, IWKWXERBEOHA, 230y laBThobEN
LEDIEENA AR A DR 5, JAUTHREEOBRNEH TH DM, — T, RBEBRED
FIEHBRT o EREOMRICHHET S (ENEE) .

HELE WER) 74 0%4ERE, BAKEREQFRR ERDZENZVERET T >0 N, —#
iU >, EHRBEEORVEXREKRIIBWTESTA2HEMNARDNTWVSY . TOLIRKETE, &
WHEBHEENEHOBNEHOBEER T 2o TWEH00, HEROERIZIZ) >, BREINOKEE
WRMELTWDAEEDEZL 5N,

RARGWE, BrHOWKERWEAGPHER CEMBINE KT 2HML, AEHAKDBESRIEY
HELUTTPAORERERED Microcystis TIIHEBEUFL— MHE GRRTEHEDTAZFRN NEETH
LI EERMELTWSY, F2, A—HKIIOWTRED Selenastrum &ELELTH O, W THIERHIE
WHEIGEWRH D ENIRRBB TS, T0%, ER4AEE2HAWTE HOE—MAKZ2HNWZAGPRER

* TALRFET R ATER Dep. of Civil Eng., Faculty of Eng., TOHOKU Univ.
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270, AICERT T2 7 O THOHMBAIBYEICETOERERT IEERRBELTHEY, £, ZoR
BRTHEL ORBTHPIVOFL—ME (EDTA) EEHBYMELZ>TWS, 3512, FABEDS
IR TS Microcystis & Selenastrum 1ZH T SMEFHIRRBEZFTRTRY, Selenastrum TIZY 0
BETHoDITRHLUT, Microcystis TRUEEBIZFL—~ME (EDTA) 2EETHDH I 2K
HLTWBY, —f, PRSI PRFEREBHEOSPABEICETOMRICBNT, SEHEOS RN
L&y, SEHICE > TRHHETERHOMBIZEZRND LI EEARELTNVDY , ZRHO
FHERL, $BRIVFORABTITHEL TWS ETFHEINDF L — MY NEREORMICEBEEL
TWLIEBRRBTEHOTH S,

— I SMMDIREETEEL TV AL, HRKFITEWTHRAE —E58E, 3Mi— 2Mind Lok
AL TS, BEOMBFECECESELTW3 EEZ5NEEME 2 HSE~OETTHD, 240
MFEEIC L > THBRIC L DB OETRICAHRIN TS . £, HHBOAEMYIEEL TW5 L#
OHBILIMEEINZZEBHNDONTHY, ERYOEEICIZERHOZBHBALTETVWE”, Lk
NoT, ROPFEOWREEZADLEEZEE, ZOLD RIS E 2EOFEEOEL, BEOR R
HAZD BN STHELTNS I EMEEINS,

I L DSR2 B OB TIIE, SROENICHESTIERMY (HEx) LEERE (B
BETH DD, f2EATHKEREOYBEPWRELEIC L 2HRERB~ORHNIHR I NS, AR
T, POk IcBT a8 0%E), EREOSFIASET oA LA BEEHEICET A MEO—BEL
T, KEFKIZE T 28OETIRN, FEMEICDWTERLE,

2. BEHRE Tablel Characteristics of investigated reservoirs
SBOREHE, FEMESICEFEL

TR IR % KRR K B T A Number of Reservoirs 15

Ul. BB SREKHIERIRNO 5 Catchment area (km®) 20.0 - 615.0 "

& LMK, BRRNO S 5 ARTKH, Reservoir surface area (km*) 0.83 — 5.67

BAEEHE T @ 5 & Mkt O FH 1 HrK Total volume (X10° m®) 10.0 - 204. 3

THY, KEWITIZTEFENISEEXE Volume/Area (m) 1.1 - 45.0

FTCORBEMEMEL T (Table Surface water level (EL. m) 97.6 ~ 888.0

1) » BEKMLOREILI94E T A~ T-P concentration (mg-17")** 0. 008 - 0.410

NARRTT, A 1E~2EOHEET T-N concentration (mg-17')** 0.282 - 6.956

FH7 ~10mEML 7=, FEHAILY L

A MEEOE/RE L, REKEFK *  : Minimum - Maximum

WE GEESR) ZHWTHERLZ, X % % @ From {his stiudy

B, FUKEHRBRBIIBRETH - 7,

KESFEEET-Fe (B8 . D-Fe (AN ., T-P GEU) , D-TP AEMMKY ) , T-N (REX) |
D-IN GAfRM#EZ) |, (hlh.a (yoo7qJ)la) , SS (BRBYWH) , DOC (AMIEHRETR) , E260 (KR
260nniT BT SIMAEE, AR Lem LUK, fadb, BHEIEREEROERICILRC 45 unD A>T 527
4V F — (EEREE) 2R, 72, UACSEROMME TR OEEEKET A2, 1.0un, 0.45
pm 0. 1un®d 3KBIABE LR, 512, &, U, SRICOVTIIELERE & A 008ERE 0. 452w
OFEERNTROBEE LU (F12E, P-Fe = T-Fe - D-Fe) .

T-Fe, D-FelfHBE MR — R T-RNIEEE, T-P, D-TPILA — b L— TR — e, T-N, D-INKEA
— N7 L—TaMR—-UVik Chl aldHP L Cik, SSIEH T AMMEARASEE, DOCITREER L N0 )
—RAVRINGE, E260 3 RE IR TAM L,
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3. BRER
3.1 SEEOHH

P EOBEZTable 2108 T, 2B (1230K) OKIBETFISMEIET-Fe 0. 200 mg- 17", D-Fe 0. 032
ng+ 17" ThHolz. JUL, BEOTNOSKIBEREH (T-FeTO. 11~0. 36 mg - 17 'BE) SIFIFFRELET
Hoi=®, T, BEKMOFEEEET-Feat 0. 055~0. 417 mg - 17!, D-Fe 0.005~0. 10T mg - 1 " TH O,
Bk R D ZIT-Fe ($94 %) 1T TD-Fe (RI20{%) OAMNKEN O,

BRI OT-Fe ED-FeDBEBEEFig 11TRT . BEILT-Fe 0.021~2.349 mg- 17", D-Fe 0.001~0. 232
ng e« IOEEBICH D, NTVERPDPRENDDDT-FeDEEMITHE S TD-Fe bINT % EMNED 517z,
D-FeDEl (D-Fe/T-Fe) %% &, T-FeMUREOHBICREMEEZRTHA®H o720, £ OHETIX
BR20% IR &7 <, T-FeRENHEMT I ONTLDEALTZHEIAH 517,

P, N, Chl.a, SSHEAEIMDTAEL, ZOMETEHELHE<L>TWSEA, ZThREFCLHZDD
BKMTE L WP A Microcystis B5) BRELTBY, FETANZOHMA - ERBICA > TR
HTH5B,

Table2 Summary of water quality in investigated reservoirs
All samples (n=123) Average of each reservoir
Item
Average Minimum Maximum Minimum Max imum
T-Fe (mg-17") 0. 200 0. 021 2. 349 0. 055 0.417
D-Fe (mg-17Y 0.032 0. 001 0.232 0. 005 0. 107
T-P mg-17" 0. 059 0. 003 2. 878 0. 008 0.410
D-TP (mg-1"") 0. 006 0. 001 0. 064 0.002 0.015
T-N (mg-17Y 1.221 0. 197 42. 234 0. 282 6. 956
D-TN (mg- 179 0. 547 0.014 1. 830 0.132 1. 170
Chl.a (mg-m®) 0.0 0.4 4380 2.2 602
SS (mg+ 171 9.2 0.0 467 0.7 65.5
poC  (mg-17Y) 1.7 0.6 6.9 0.8 3.3
E260 0. 036 0. 008 0.108 0. 015 0. 060
1 100
B (o]
80 ®
\—4/\ D
., 01 N
N’
: B 60
Bh L)
: :
| o0 &
Lgr) 0.01 ; Lﬂ% 40
A 8 a
20
0.001
L 0
0.01 0.1 1 ) 10 0.01 0.1 1
T-Fe (mg* 1'% T-Fe (mg*17")
Fig. 1  Relationship between T-Fe and D-Fe concentration in reservoirs (n=123)
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E7z, FEMREAKMOPITIIZ ORI TRESEIIEL, RENS YU 2 PHMEHL TnEEEA 5N

BHOHEENTWEA, FARIZNT S RE 10000

M OSBEABOREBIZ S0, WILAY AT A b )
TR OFRBAIIBFR RN EET BIFRIREE 1000 | le]
Thotz, £z, pALL 5~ 0BREORTILA UM &
meTAHIRERL TS, KRdELoREny & 0]

BLNINEOEE L SN, &

3.2 sOonzqs)adlDBEE : 10 +

T-Fe&Chl. a®BIEE, T-P, T-NEBDHETFig 2 =
IRT. MASHBRAREDK, TP, T-NCIEED © gt
BE BN TChL a b NS 2N 5Nz
N, T-FeTIZDEMEIAHAWTH D, NS0 0.1
B 5 R LB SRR T SRR I 0.01 10
BLTWiWEdIiEAaENT,

CoT WAk oS T Esssn T 10000 5
FNLS EBEERL T BB OB B E R T) 1000 L o
KRG LTEATHSD, Fig 31EFSSOChL agAHEAN &

Chl. I > TEDLIIZBLL TVBNEFRL B o
oD TH B, FAIKATHE, (h. aBEAES, & oy 00 ©
b EEEERADEVEAO. o/SSiHEDT & ol
MEL, Chl atinE &6ITChl. a/SSHEMER ZR 8
LTWaBz embns, £LTChl ant 100 mg-n-® O
EHLA S 3HBITICHL o/SSIZHD 1 %A TRE r
LT, T ORI as 21T 5 B 01 . L
OFEH (0. 53~0.99%) ITEVWHDTHD>, T 0.001 001 0.1 1 10
D 3FEE S SHEMIEK TIC X o THD 5NT T-P (mg * 1Y)
WabDEHRLE GRELA)Y o 2T, Chl aid 10000
o
1000 - °
(A) v
1}k o' E 100

S E
2 E
01 5
g | !

0.1
0.01 - ( 100
P B S 1 it |
01 1 10 100 100010000 o
Chla (mg * m—3) Fig. 2 Relationship between T-Fe, T-P,

T-N and Chl.a concentration in

: . . i :
Fig. 3 Changes of Chl.a/SS in relation reservoirs (n=123)

to Chl.a concentration

—358—



1000 mg « m™® BAEOEERLZEENE Microcystis 1ITED 74 AMNE4E L TWEFKIEKTH 5,

—7, Chl. al# BB WETKRK TIXChL. a/SSHRD T/ NS WAER Lz, £ 2T, Chl. a/SSAY 0. 03% LA
FTEELS, ULMBSSEED 30 mg- 17" BAh&mn 2B 2 R EEIEIc k- TSSOMER SN TnadbD &
B7a L7 GREIB)

(A) ., (B) RBOSFHEREGEN S, RFRHDChl 2, #&, U2, ERFHEERERDTable 31K
9, BEMER T O >, ERSERIGBAEOHEMEN (K %0.39~0.70%, 5 16~9.42%) EFHKTH
oY F, HIZDWTHEBARNEI SHEINDZEEE (0. 20~0.26%) IIHEVWDBOTHD'Y, Fhs
bif?ﬁ’éﬁ@ﬁﬁ&ﬁf;I/’C%LS‘ZXEDUE)G)&%X6*17"

ZIT, MEOLEDIZHEEEMIER T OCL a/sS (%) £0&T5&, SSIZEDHEEMEOEIE (ALG,
%) %kiﬁfﬁ@él&ﬁ‘fé‘éo

ALG (%) = ‘(*@%Z)X*J% , 0 = (Chl.a/SS) = 0.99 (1)

F/, SSHOsk, U, EEESAERIITable 3 TRUABEEMED L OIEBEMEOSERESSIZED D

HHROEEEHNS ELUTORTHETE S,

ALG X 0.24 + (100 — ALG) X 3.9

P-Fe/SS (%) = (2)
100
ALG X 0.66 + (100 — ALG) X 0.18
P-TP/SS (%) = - (3)
100
ALG X 9.4 + (100 — ALG) X 1.3
P-TIN/SS (%) = 100 (4)

Table3 Parameter values of algal cell and not algal cell particle

Parameter (A) (B) (A)
Algal cell Non-algal cell (B)
average  (range) average (range)
Chl. a/SS (%) 0.99 (0.94-1. 04) 0.01 €0.00-0.02) 99
P-Fe/SS (%) 0.24 (0.21-0.27 3.9 (3.9-3.9 0. 06
P-TP/SS (%) 0.66 (0.46-0.90) 0.18 (0.16-0.19) 3.1
P-TN/SS (%) 9.4 (8.9-9. 9 1.3 (1. 1-1. 5) 7.2
P-TN/P-TP (mg-mg™ ") 15.3 (11.0-20. 5) 7.5 (5. 6-9. 3) 2.0
hl. a/P-Fe (mg-mg™") 4.09 (3.82-4. 49) - -
Chl. a/P-TP (mg-mg ') 1.63 (1.11-2.26) - -
hl. a/P-TN (mg - mg™ ") 0.11 (0.10-0.11) - -

i &2SSOChl. aB AR, MimEsk, V>, BEIERELEEEOMKE, X (1) ~ (4) T&56
B L & HIFig 410RT, SKICDVWTIHEFNTYERIKEVNSEDOD, WTHOKEHEBIZDWTA TS,
SHERIC X BARRIZCH. a S HFROBEMITHE S FRAEOZ LM & IR <R L Tnwa, £k, KD
HEENFHERE OB EAICHMLTH Y, RN mOTHRICHS L T\, BEMEk TOEE%
J3Chl. a i Tkl (EEE L) » 5RO TH0, BEHEIIRONARBEREELRARICAHHL THAEIR

KHo/zeEZHT, MRENBESL TRE/MEIZAEWEIZHY L TWEEEDNS, LA T, iR
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FEEMENEE L TW D OREEARE2EZHL TWEERSZEMTES, higEN S L HE~NDINT Y

F OR RIS I R TR OB NI LD
ERROESH DN, BEMRC X REESOEER
MHBERRINTWE DD EHEREIND,

Table 3 %42 &, SIEMMIRF & B EMIRA T D&
Wik o, BRTREZ-THED, U, ERTIIH
MR T I R TEE RN F OB R DK E
WOIZH LT, SR BBHER F OB E RO M
KEWZ EWNDMNSE, ZOkD, Fig 4 TRY >, ¥
DEFRDCL. a/SSOBIITHES TEWNT 20U T
BTIRMOMERZRL TS, ZOI &K, FEREME
BT ORI >, BRICHNTHOMICKELS Y
BIBHILEH5DLTWS, Fig 212BWTT-N, T-P
IZHRTT-Fe &Chl. aD BB ARHB TH » K ERIRK
WHCOEERDENTHD, SEBEBEHMMOMREER
THRICIIBENIRR FOANEFRPRENT >, 2
FERBRITES T EIEBBAND D EE2RBLTRO,
ERERETREIATH S,

3.3 D-Fe SHEY :

APFAEDD-Fe (0. 45unA > TS 27 4 )07 —FilH
BIAOE) 1 0.001~0.232 mg+ 17" OHEPHIZH D,
PEYHELL 0.032 mg - 17 THolz, KB DD-FeDiE
I HRGFARYOBENRKENI EPHMENTNDS
'V, FIT, D-FelEHHME OBRICET AR
BB, AU TIIEEN A Y OfE - L TDC
ZREL, TOSTHECREHNERELDERY (7
IVERENEILND) OFE'Y & UTEW60EE
L7=. F7=, DOC/E260IZFDHE M OWE % H 55
EDDIRBIZR D EEZLNTED, —HRIZITEYE
BRI TWEBY TIMENKEL, EMomEZITI
SWEBYTIHEN NS D EEZLNTVE Y,
FIT, INSKEIEE ED-Feds L UD-Fe/DOC & DRI
#=R&DFig 5 IR,

DOCED-Fe@BBREAD EMBIRESE S DTS
0 —E QMR LN=0 - 7243, DOCED-Fe/DOCE
OFNZIZIES DERNS HH TR0 OMEEZED 5317z,
E260 &D-Fe DRI ENICH L0 O, T7bb
E260 DI S D-Fe DEMIER AR D 53172, HEH
B nRD SN OW, BEERYONE 2 KL
TW5EEZ5N5D0C/E260E DBEHRTH D, DOC/E260
DEPMT{E - TD-Fe, D-Fe/DOCKLiEA L7z,

DOCEE260D MR ZTFig 6 1R T, BRO I &ans
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1 1000
o
‘T: 01k 5 100
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0.001
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1 10
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1000
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~ 01F 100 %
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0.01 }- o
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- Ir o ° O,
0.001 |
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1000
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o
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Fig. 5 Relationship between DOC, E260, DOC/E260 and D-Fe concentration,
D-Fe/DOC ratio
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2HE L TIEHDOCOMEMICH > TEIBOSH ML TW AR, TONMEN SRR VBN TN BHKEH2, £
7z, DOC/E2600DfE% %% &, DOCAMER 3 mg- 17" BAF THEBHT K HDOC/E260ED AR E <, F7=DOCAHN
VBB TIZDOC/E260DMEN K E N o f2, HBEET A ANRAEL THRB/KATH D, Ay EL TEHE
DREEYOEENEZHND (INH TIREFERIC L 2DFeREOEF L WHADER Lo Tno &%
A5NBD, ERNEEANEENS DR ZRVWTHBRECEHED SN

NS ORI, DFelBHEARMEOBGREAD EE, EEMIRE (TobbE) IV HZTOMKR (T
BOLH) OAVEETHD IEERRL TS, THESITENRE, HRHRZEY 2, BEAHA
By (EREKETOREEMNTEEINDG) DL 5ITD0C/EL60MEK E WEEYMIID-FeDHEIEIZEH S LIC
<L, TR VHEIKRESINDDOC/E0EDE WA SD-Fel DGR (AHEN) OFEIEET HRLEN
HDHENHEEEINDY,

0.12
o 140 F
010 120 [_ [o e}
0.08 o 100
& i o
3 o 80
§ 0.06 o | 5 %I
S 60
0.04 a
40
0 1 I 1 1 ] I} 1 [ 1 1 1 1 1 1 A

01 2 3 4 5 6 7 8

DOC (mg * 1Y)

0
01 2 3 4 5 6 7

DOC (mg * 1)

8

Fig. 6 Relationship between DOC concentration and E260 in reservoirs

3.4 HOYA XTS5

EZAT, INETOERTHEDFeR0. 45unA > T I 7 07 —BBEEKOB%EEEHEL TERZN, £
NEFRE, UL >TEBEETH B, R, R - THICHVS 7 NV —OfFE L) tLoT
D-FeldERBINDEENLENDTH DN, BEAVLSNTNWDERT 4 VT —DORFRILEE, 1. 2un GF/O
LOogm (GE/B) , 0.7pm (GE/F) , 0.45um (A>T L2274 0NF—), 0.2un (XZVARY 745 —)
B EKRATHD, BRAKFTEETHH IO FIIBR 1unBEETORESITRLIEBHLENTNHS
'V, Em, FBARED S ORERERFFEHAKFIZ0. 1~0. 45 unD K E S OHEANROFTENTNDS LW REERS
BlHdn's, 22T, 199FEITAREROFKRBIZONT, 0.45mi2MATL 0unB L0 L pnd 37&
HDT 4 VF =20, SOMMKNTFRSZSEL .

LOunBA T OO HEREF g 7TITRT, SRIORE T, FHL THRW%NL 0~0. 45um, ALK
20% 780, 45~0. 1 em, #I60%2%0. 1 unbA TORZZDHTH Y, AWB T4 F—ICLOD-Feb LTERS
NBHTHAOUREICIIAERER 2L CATRESIRE SN, DRI RFEREREEO I 01 REkR
AT Lo TRRLZEEZHELTWSEY , SHEOD0. I~ 0un7 T a> (1 0unbA FO#40%)
OFITH IO FRTHENZTENTVS EHEEN, TNEEFDHTD-Fe, ThbbLEENESICHETES
BTH2EEZLOEFMETH S, SENL0. 1 unll FOI SITHMLEAICDOWTIERHTH DY, O
SITHEBF L PO XD MIRBOBEHESUAOHIM 2 O REPAEEIOS REDHFEAELTNDHD
SHEREND, LM TEEOHIENY 2 #HT 280, ARICK 2EMYWESEIC &L 2EMEDRER
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THRIM AR ZAHE S 2 & SRR H D, A A > ZHkile ORI M7z SRr o E I EE U 2#Et
WA RTHLHEEZ NS,

03

L[]  Fe (<1.0, >0.45 ¢ m)
[CJ Fe (<045, >0.10 x m)
Fe (<0.104 m)

11 12 13 14 15

71 2 3 4 5 6 7 8’9101112131415
Sample No.

Fig. 7 Concentration and proportion of each fraction of iron under the size

of 1.04m

4. £&EB

BEREBKBICB T SEBEOBEICHL T, k01 >, E2REVDDLAH%PF L — FMEHRYOFEED
BHIMKRENT L2rm T 2BMEO®REH 221F, EHESEWSHEBOHIEIoET 28, +L— Moy
BLTOIAICIHEFEHEREICET MR ERBL, OB —HE U TKERKEOSBE S EIEHE
BT ommmEeEmL, UTFTOHREEk,

1) BrkibK OB EE LIS EILT-Fe 0. 200 mg- 17", D-Fe 0.032 mg -1 "TH O, FHL TH%AK T
T (0. 45umPll) THo7. BRIFROERLLL7 007 4 ) a EOMBEMEIRY >, KRITHNTE
Mo, TORESERELT, Y PEEOTH RILEEMIZR 7 OH N EEMEFLO b 4~
TREELVWOICH LT, SREICIFEEMEBAIF DAL DN D ICRARNEROBHER T (b
T FOMEEREIZTLIENEZ N,

2) {ERED, KPOHOFARBIIREFERYPFET S I LBASHNTWSY, SEOREIZHITED-
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Fe (0.45umRA 757 407 —EBEEKOH) 13, BEGHYHRERS L TODCEE & OMBEEITZ
Lo/, ZHic LT, AEMOBENIREDORIEDD & D &2 5D0C/E260D{E &D-Fe & DRI IZA D
B AR D SNTH Y, DOCKRS T 3 L HICRF ST N BEDOC/E260/H 2R 3 3B TlID-FelifEAtE - 72,
3) @, D-FeRRDEHBEMEICH NI AB T A NI —OIBETESESINIIBENL NG, b T I3HH
BRHEONELIUnBEOREIETHY, SEIOAETIEL 0unl FOH 1 XDEKIZH LT, 1.0~0.45

UnND T 57 a2 i720%, 0.45~0. 1und 77 >3 i220%, 0. 1unbl FD 7572 3 2i260% DM
FEL TV, 201 RE&OFAEPEEEOBIC L > TERDSLWOBENBBZ I ENSEZLTH, *
ORI AR EERTAHEEITEEROARIC L S EMAYEIEICET AWM OB NIT T EET2HEN
»hoEEZ N,

SR QFHERRITREKPICB T 580 MBI O—HTH DA, KL RNF—LEERY O
RHTHRIL L) ah, FEEERZICLOBRL GIr) SnTnwilahs, 2okH7i T8N
TE) BT AMABBETH D, £, TIARIKRRSNLBEERYORE R Mo aiRec
Diah o THEL, IOREY - SESENERICIASRAREOMBICBNWTHEREIIRS LELLND
ZEDNS, TNSOEHOBRAESROBEE LIz,

2l AHREHEDDITHI > TEREE, ERE, (6T ORMEEEDS L St RER 2 0K
L—a g2z, FHRFESARBILTWEEEELE, TR L THEEZRLET,

BE W
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