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Behaviors of chemical constituents in River Shomyougawa originated
from acid hot spring in the Jigokudani of Mt. Tateyama

Hideharu Honoki V', Toshiya Tanbo ?

D Toyama Science Museum, 1-8-31 Nishinakano-machi Toyama-shi, Toyama 939-8084, Japan
2Tateyama Caldera Sabo Museum, Toyama Prefecture, 68 Aza-Bunazaka Tateyama-machi, Toyama 930-1405, Japan

Strong acid hot spring water was supplied to the Kouyagawa River of the Shomyo River water system in the
Jigokudani Valley. Heavy metals such as Cd, Zn, B, Pb, Cr®, As, Fe, Al and Hg were detected in water of the
Kouyagawa River. Concentration ratios of heavy metals to chloride ion in water of the Kouyagawa River were
changed from November 2015 to November 2016. The water quality at Fujibash-bridge where is end of the
Shomyogawa River was improved in the state that there was no-problem for various water supply by a dilution
of chemical constituents, a precipitation removal of the hydroxide of iron and aluminum formed by a rise in
pH with dilution and an adsorption removal of the heavy metals with hydroxide of iron and aluminum. In this

way, water quality of Shomyogawa River become excellent and flow into Joganji River.

Key words : Jigokudani Valley, acid spring, sulfate ion, chloride ion, heavy metals, heavy metals removal
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1. [ZCHI % (FPK, 2015, #hK2016). FEPEDIRIRAITIE A

SEHI ORISR, FIRESE O T & 2 F54 )1 O oA UG O, BEJEEHORD 28 ATV DHED
I T AL 3 2 MBI T, % OIE8) O FLHkIE8004F %< CNIl, 2012), HORRA OIRIRKICT S ZAE72 B
EERTETHE D (FHR, 2017). HURA OESIEENIL PEENTWDREENED D 5.

20104 IR L, AR KILMET 2 DR B Z T, AWFETIEIHRE 2N DRI E 7 VI
L7cre, 2011400, RN OEAEIIFH S T DKICEEND A A plsr L BERBR (fHEID )
W5, ZRHIL, 6 DR ORI TOEIRE Z M 5.

HIRA CTIIMESIEENCE - Tl oRENEH L,
RN 7 V)17 E, HRBE O 2 2 #4) D 2. BHERhE L FRRARE
WICHALTWS, Zozd, HRAEPH8.7kmiE & A IR (St. K) &2 0)I1 (St. M) T
THRIC & 2 HATEDKEIT b M IR OIR SR /K D 522 AL (Fig. 1). #4)ITIE, FraEO TN
RS, KOpHIX3.6~4. 282 D FaEefE & 72> Ty DLHAGEER (St. Sho), SILUEERERORERE (St. Ka),
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Fig.1 Sampling stations in Shomyogawa River (upper
panel) and Jigokudani Valley (down panel).

WHESE) & OATREDOV L ERICH 5 HEE (St Fu)
TEAK L (Fig. 1).

fHE)IE X 27 U IOf#E - Hki320154:11H13H, 11
H30H, 20167F4H19H, 9H27H, 11H22HI1T/T~- 7.
FEDOKTNIT A~ R 7 (BRI IHAEKSR - e
A [FRFRIH 26 H) 2B LTz, Brbilids Z U4 )1
D2015FFE D DA A L OAHTEIIEER PR, 2016)
DOF =2 2R LTz, B4 020166FFRE IR 4 1E 2
Dz, 5A28 (FWMIERE H4T5), 6H1H, THTH,
9H6H, 11H16HIZfT~- 7.

3. AAE

e OB A A vk (Na', NHs', K*, Mg?,
Ca?), A A+ vk (F-, Clo, NOs,, SO4%) %
AFvra~ 777 (HEHEHIC-6A) THHTL .
H4EME (Cd, Se, Pb, As, Cr%, B, Zn, Al Fe,
Cu, Mn) OSHITIZICP-MSZEHHL, ki (Hg) %
EIRFRIERIGIE TN LT, i I e e K D pk Sy
BENEGTEHAITEERARNL THOHL 2.

- PHER B
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4. BERBLUEE
4.1 #EN, O INOKDIEYA 4 VREIZHT S

BB A ViR
) (St K), 227 UJ)I1 (St. M) OKITEFT S
—WA ARG D OB, WA A IRE A A A

BELsd ey bLE (Fig. 2&£LE). KEW
~— N —IIHE)I /NS W —h—E 7 VI EENnE
TR, 7z, @IF2015FET—4 Z#RII20164F7 — X %
N

RN OB A A 1B IF4.0~19.0 mmol/Lo#s
PACZE L, 20154E11H30H &20164E11H22H 0thfkd
A A VEEX, FhFh, 18.8mmol/L, 19.0 mmol/L
LEBETH -7z (Fig. 2, Table 3).

HERJ ORREE A A L BREIIE A A LV BEDL/21R
ETEEHL, tholks L2 L 7y MIERICTE
A2 (Fig. 2). 20164E11H 22 H A& ORlE A A L 2
I320154F11 A0 DfEL D b E TR F L7z, Fiz, fHE
JIHDSO04% /Cl™ He DAE1Z0.42~0. 45D L B W AR B
8 THERS L 7203, 20164FFAZA 75 O DETRVWVEZ R L
7z,

HFRA CEHL TWAEERRERD S B, RO
A (St. K) O Bl THiA T 2 EHR DR E KD
B A A VR L FiEE A A BRI OB T SE
T DIRFIK & LR TEVEIE T, 20144E9H9H 4
TiX, ZHhEd, 14,530 mg/L (409.84 mmol/L) &
12,570 mg/L (130.85mmol/L) To®h -7 (Seki, et
al. 2016). Z OfEIXATE)OBAKEIZIIT 52016411
H22HFA&ME (Table 3) @, i ZE4, 21.665L£16.5
ETholo. RERA A v OEEBES A 4 DfEEk L
HARTOUNE L 2o tehs, MBI EROKICIEFS
LREEA A RESE WS LIvgn,

THENOWE A Z 2 LFREEA A4 > OREITTREDE
WL T3 (Fig. 2, Table 3). ZiUHE/ D%
£ LR DB T D IERK O E D S Z OHRE
Biapbl-bEZLNT.

FEERINCRIL T, 227 VIO A A P30 . 14~
1.83 mmol/L O TESHL, FFIC20165E 13X\ A A
VO TREEA A b PEEEIT201 5 OFAEE & R TEH T
Hotz (Fig. 242 F, Table 3). 2 7 VoA 4
VMR A A DIRFEII KA 7 EEB LD ORK (Fh
AR, 2011) ELHARTEL, BEEHGHRAENZ L
235, B TERKDPHAL TS LD EEZ LI,

4.2 HHENDKDELYA F U BEIZHT DB A K
PORE
#E) (St. K) oKICEFETL2F M) U LA A,
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Fig. 2 Chloride ion concentration versus concentrations of sulfate ion (left in upper panel), potassium ion (middle
in upper panel), pH (right in upper panel), sodium ion (left in lower panel), calcium ion (middle in lower panel)
and magnesium ion (right in lower panel) in water of Kouya-gawa River and Mikuri-gawa River flowing in the

Jigokudani Valley.

Large size marker indicate Kouya-gawa River and small size marker indicate Mikuri-gawa River.
Solid circle (@) indicate data in 2015 and solid box (M) indicate data in 2016.

HYVTAAFTVIREDT VAN EBA A, DA T A
AFy, TR TEA LU REDOT VA LHEEEA
v DRI A A ARE O D1~8+57 D%
ETdH-7- (Fig. 2, Table 3). ZHHDESD 5 b,
BV T LA F T, FEEEA A LR, WA A
FEDHEINC X - TRESHMICHEMML 72 (Fig. 29.F).
L2rL, WA A4 OEE L3Ry, 20164F-11H22H
FEDOH VT LA A PEEIF2015E11A0HRELY b
m< o7 (Fig. 2% 1),

ZHCHRL T, MENOKOIN T T AT e~ T
R AA K OPEREE, 20154E11H30H, 20164E11H
2B FAELINOREITIX, HEALYA A4 L RE ORI
P o, FREORELZR L Fig. 24T , AT).
F7z2, FhIUALAS AL DOT ey ME, B TAAF Y
EHINTVTRATY TR TEAF DTy R
DOHEE R E — &R LT (Fig. 2£TF). &561,
FRV T ALY, INVVTEAT Y, = TRTLA
T, BV UAAF U EREE, 2016411 H22H A4
DOYREN2015F11A0HFREORE LV b &<, Z0E
X, BV AL F VDAY b RE»o7 (Fig. 2).
ZORRZOWTIHHEDOH AR TS 5.

KRN DK OPHDEITE Y A A RIS 5
WCONTIK T L7z (Fig. 26.F). WiEsA 4 BEXE
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b A A L PREE DI R L TR EE BN 2 729
(Fig. 22 k), KOpHOKTFOER & LT, HEigL
B DM R L TWnWd EE 2 bz,

Fio, BURLRP-STER, TrE=w AL 40 bk
WA BENEE D L EENEINL TRY, RRHPIC
EENTnizbotEZ 5N (Table 3).

4.3 HEIDEELER S DHH
MEINoKCEENIESEH (Zn, Cd, As, Crf,
B, Pb, Fe, Se, Hg) DR ZENY)A A BT

= TFig. 3ITRL .

Fig. 30 FECENE L7 iigh, » KU A, BRI,
20164E11 A 22 H 3B DU D M OB DR & X
TEL oIk TH D, B KI T AFHEHHEOTHET
HY, MEDTFTPEUTNDE ZEhb, REATTZE
I TWAE LD EEZ BN, ZHUCK L T FRITIE
b A A REEDS A mmol/LOE 3 TREMET L TH
D, HIHEPH FITALIEIEHHPIETER > TV
(Fig. 3.EHR). Fiz, MRLARPSTERTIVI =T A
TeFEEUlF =R LT, E6IC, ZAVLDORS
DT T TDRE—=NIHNT T IA T, TR TN
AFBREDTNAY) THERA AL DT T T D5 —
v (Fig. 2) &bHfElTne,
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Fig. 3 Chloride ion concentrations versus concentrations of heavy metals of River Kouyagawa.
Zinc (left in upper panel), cadmium (center in upper panel), arsenic (right in upper panel), hexavalent
chromium (left in middle panel), boron (center in middle panel), lead (right in middle panel), iron (left
in lower panel), selenium (center in lower panel) and mercury (right in lower panel).
Solid circle (@) indicate data in 2015 and solid box (M) indicate data in 2016.

Fig. SO ERICEE L 726/ 7 v &, FTHE, 8L,
VT LA FLFER (Fig. 2), Bk iERELY)
A G VEEOEME SN 72k THh S, Zhbo
o9 b, 6ffi7 vk iy #EiF20164:11H 22 H 7k
DO H32015F11H 30 H kL 0 IR0 < 725 45
THH Y TAALFUDOBRE LT, Zoh THICK
UHEOT TNV A A DT T 7 (Fig. 2) LIE
WAL F — v BR LT, ZHUTH LT, $/1320154E
11H30H &£20164E11H22H DEEMEE A EFRIL TH-
7z (Fig. 3f).

Fig. SO FTERICESE L 728k, B LY, KEBITHED6
flizan, KwUZE, &P F—E2RLT7Z0, 2016
11 H22 A 3BT EE A3 2015411 H 30 H 3Bt o E X v
BT THETRESERY, FEEA AL DT T T DR
#—NCiED - 72 (Fig. 2).

FFRORERIG, HEIOKICEEND ESBEDOZE
IV ) R LR E AR R Y
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D, BT NA A EPTEB) 2R R T EO6l 7 v
I, BileA A LR 2R 8k, B Ly, KRl
CRToNd B pirol.

4.4 #HENDA DL, £, 8, KEDEEDIEL
MA AV REICT HHEORKRZEL
FEERJITIZ20154E11 H30H & 20164511 H 22 H ¥ by
A F AREDRRRE TH - 728, TAIUTK L TERENK
XL B EEBEMDNE L HFHE LK (Fig. 3).
%Z7T, Fig. dickgRe vk (BB, iRy
L (FB) 12oWT, Zhveh, 1 4 BE st
THHROE N E, 2015FE11H1A 254 L LZBHEA
izt L TFey FLiz, 2B, FEIBLT, ELE
BB 1 Img/L CHALY A 4 VI E IImmol/L & L 7=,
Fig. 4<%, Hg/Cl tk &EPb/Cl e 7 5 7 i3l
NG — R LTens, Pb/Cl leoiA1320154411 A 30
H O L 20164E11 H 22 H OfEAFIRRE 27~ L7z (0.0005
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Fig.4 Changes of the ratios of heavy metals concentrations

to chloride ion concentrations at Kouyagawa River.
Hg/Cl™ ratio and As/Cl™ ratio: upper panel
Pb/Cl™ ratio and Cd/Cl™ ratio: down panel

FLE) oicktL, Hg/Cl o 75 7 Tid, 201546114
30H DED b E <, 201659 H LT 072 0 KV Vil &
IRole i TR -> Tz, F£7z, As/Cl EofEiX2016
FI1A22H DA TE L, Cd/Cl EEDfEIF20164F9 A LIk
RREE-TZ.

IS DRERNG, WA+ BEICHT 2 ESRE
HOBE O OMEIZIFEIZ EOMICHEAIZEEL TS
Z e rote. ZORKE LT, BRDOKRDICTELDD
BERELTTND Z EDBBEZ LD, RO L
OKE LD D2, MBI ERBOKESEH TS
HICRBZRESTLMLERD D,

4.5 RN EFBETODERR BEDLLE
201511 A13H A1 (St. K) &4 (St. Sho)
DKITIEIFT DE D DIEER L OZ D % Table 112
U7z, EREURR R IR A3 12258, #1123 14/525
T (Table 1), FHOMATEDOEKDHTHELIZET L
7D, BED OKRSEBNS TH DL E S CIX1A
10H 22513 H D23 E TR < (REYTHR—L_—
V), R OTIIC X D EEE TP RN B 2
b5, 728, Table 1TIEA A VD IRE %2 BE4EK
TIEEE L R LoT WK 9 IcE it A mg/LE L. E£z,
Table LZIZBE DD, BHEBEOEREEM 25T
L7z.
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RN O A A LHFEA 4> OWREE, FEH
ROEBEZF, ZhZEh, 320.76 mg/L £430.84 mg/L
Thole. LaL, MEIOEAKSEDS.7kmiEE Tk
WCAET 2MAETIEAIRT 23RO KTHIRE N D
Tz, YA F v LHigA A v DIRE, £ Eh,
21.01mg/L £52.16 mg/L IZIKF L7z, ZAaubickiL
T, TRV TALFLURBINY T ATy, TR
DA F IR E DA T B DIRER T NS 2o 72,
TR, AT DFRNIKF O ZH D DR EEDHE
CRBES DD EEZ .

RO ESEHEDOIREIIRAT L > TERDD, &
VU, TAI=UA, 8 U AT A A RS L
FRREICEENE L, KT, "UE, & 7TLriI=y
LAOBEIIEDI -T2, ZHLUANORSEE TN TIL
0.1mg/LLUTFThHoTe. #MEINOESBEOEE %
RERAVEL LIS 2 &, BENREPSTAUR, 8, 7
W= A, =B UOM, KEBDFEAE[E 2 X Tz,
T DOIRGUE, A A A AR E b mihr - 72 20154F11
HA30H#EHC2016FE11A22H AR THRIECTH o 72, 7K
$R & [FIERIC IR ICBAE S D TH DI K I T A,

#h, v, 6ffir v ADBEIXITE AL ORE CERERE
KL T CThHo720, EFEDOH20164FE11H22H 3B CBRiE

HEHEZF T A TWic (Table 3).

Table 1 Concentrations and ratios of ions and heavy
metals at Kouyagawa River (St. K) and Shomyodaki
Fall (St. Sho) in November 13, 2015.

Environmental St. K St. Sho Ratio
Standard (A) B) (A/B)

(mg/L) (mg/L)

Time 14:25 11:22

pH 2.03 3.70
Na* <200 mg/L 6.04 5.40 1.1
NH,* — 1.22 0.20 6.0
K* — 4.92 1.28 3.8
Mg?* — 3.51 242 1.4
Ca? — 12.96 8.73 1.5
(o] — 320.76 21.01 15.3
S0,* — 430.84 52.16 8.3
Cd <0.003 mg/L 0.0001 0.0001 1.0
Se <0.01 mg/L 0.001 0.000 -
Pb <0.01 mg/L 0.002 0.001 2.0
As <0.01 mg/L 0.003 0.000 -
Cr® <0.05 mg/L 0.004 0.000 -
B <1.00 mg/L 211 0.14 15.1
Zn <1.00 mg/L 0.05 0.02 25
Al <0.2 mg/L 43.29 4.26 10.2
Fe <0.3 mg/L 29.83 0.12 248.6
Cu <1.0 mg/L 0.0 0.0 -
Mn <0.05 mg/L 0.342 0.105 3.3
Hg <0.0005 mg/L 0.0054 0 -




AR 3ih - PR fRER

ZhicxktL, B4R (St. Sho) TOEEBHEHOERE
ERBHE, Ly, bR, 6firvln, KBIIHLESE
THETLIMICBRESNTERE L 2D, Zofoixs
N E DT ONTHEEDK TN R LN (Table
). PR CREEESBZ LRI TV I=v AL~
VI DIRT (Table 1), ZDMOFETHLEETH -
7= (Table 3).

FET ) TN TOELY A A > ORI AR
RHEXOELLNEEZ OGNS, FRATED BT S
1600 mPA_E O BEE LFF R X OEILH# T, 2 oM &
NWAERL I O KD KDIE A A4 IR E X1 mg/L
DIFORERE OS2 < (KR, 2011), #E)IE&FR
ZETOREL @EIRMGR) ookl L CHERA
o Th D, R & HATE TOEM A 4 OFREE
F315.3T, RUHFRGLIAEDLS. 1%47R LTz, FA s
WTOR Y FEORFITHIADIRE DO A L E Z b,

Table 1D% 7 OFREEROE Z ALY A 4 =0
R EOTTREROMELS. 1~15.3 & [T 5 &, $kLISk
DREIE10. 2L FOMEER L, $£13246.8L JEF TR E
REZR LT, $ROVR L e K ERFIEROMED S, 8
IXpHD _EFA - TRKEL OILEE Z oL L TRk S
NiebnEEzbN. SoKbiieFEirLnES
BHEERETDHZENMLRTEY (NI, 2012, ##
JRft, 2011), b SRIIHREEEEME N CidpH2.5T, HEEERE
T TlidpHA. 5 CER ORI ~DOWEDET L, i
FREEERYE T TIiIpHS3.0T, HEEAEAYE T TiipH4.5 T
KAL) ~DOWEDET 75 Z EDNHREINTHND (1’
R, 2011). FAERFOFRATEDKOFEEA 4 L IREE,
WAk A 4 EEE, FhFi, 0.54mmol/L £0.59
mmol/L T, WEBOHFPETFLZVEBRORRKEEE X6
NS, MAewTIEREE oLy, B FE, 6ffiY
v A, KERIT, KOpHA3. TR T THEDKER L1
ERICEEINTHRESNED D EEZ LN,

TV =0 LGk L FRRICpHD BRI HE - TKERE
YO EIRLT D, LrL, BREAETOT VI =T A
DOFBRERITIE N A A R T FOME & - TENO0.2
L7272 <, R ORRAEDOXETIE, TAI=U A
KAL) 2T RS, HICRIRS N EEZ LN
7z.

4.6 MBRIRTIZHES ERFIRENEL

Table 212Fr4 )1l OF4TE (St. Sho), HERHE (St.
Ka #ra DK A2 H4.1 km Fif), &  (St. Fu
[F7.5 km Fift) DR IREDE L & Ff i & G & O
FICOREL FREER) 2Rl

FRA A IF20164E5 H2H T, SLILO@E/KIT X D ok
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B & BN THRBEITDR Y Sl o Tz, Ak HITHE A D
ERAKITAEKIC L > TRELSFRIN, KR EET
EKFLTWAIETTH IR, KilliE, EEPICREFEIN
TWEER DR 72 E ST 5720 (FR, 2015),
MAEDOKDOPHIES . 6IRE LK o7z, ZDid, B4
JICRHS O BERE TOPHDE L 6. 0FLE L 2> /e o T, fhod
FEITIX, G CTOpHOEIZTLL T2 5 2 L BE WD
T (FPK, 2015), HURAADIRRSCERDOEENK X<
ENTNDEKTHH Tz,

PR ORI TE TOEDBAREIF20156:11 A 13H
CERRET, BRELESBI TV LT LI =T A
LU HURITT, 2T b20154E11 A 13H DBEA & [FIkE
ThoT-.

FRBROMELET S &, WA 4, A+
VU, TUEST LA T UNI3.9~4 2L FIRREDE AL,
RUEDITHRBETh- T2, SOHRERITIZING
DAEIZIEV . 8T, SkDOKEEILY) DIERITIFATEE TT
EIFET L, BAREO TRMITIEEICHIRIC X > TRE
MDETL7eEEX BN, TNV T AA T OFRER
130.9T, HEXRELOEBOM TEEREMLZMS, Z
AU, K % LoTRBEZE RRCE 05 3 AT 3 % Hidsl 2 SR K8

Table 2 Concentrations and ratios of ions and heavy
metals at Shomyodaki Fall (St. Sho), Katsuraohashi
bridge and Fujibashi bridge (St. Fu) of Shomyogawa
River in May 2, 2016.

St. Sho St. Ka St. Fu Ratio
(mg/1) (mg/1) (mg/1) A/B
(A) (B)

Time 11:00 12:00 12:35
pH 3.57 5.19 5.95
Na* 4.02 2.13 1.93 2.1
NH4 0.17 0.05 0.04 3.9
K* 1.22 0.54 0.46 2.6
Mg?* 1.80 0.86 0.88 2.0
Ca? 5.40 4.39 6.32 0.9
Cl” 15.37 471 3.63 4.2
NO;~ 1.00 1.08 1.08 0.9
S0 45.79 14.09 10.83 4.2
Cd 0.0001 0.0000 0.0000 -
Se 0.000 0.000 0.000 -
Pb 0.001 0.001 0.000 -
As 0.000 0.000 0.000 -
Cr* 0.000 0.000 0.000 -
B 0.11 0.04 0.03 3.7
Zn 0.02 0.00 0.00 -
Al 3.39 0.58 0.15 22.6
Fe 0.24 0.20 0.05 4.8
Cu 0.0 0.0 0.0 -
Mn 0.080 0.009 0.002 40.0
Hg 0.0000 0.0000 0.0000 -
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DTHD (FAK, 2015).
FREOEDTH LT, BETOT VI =0 AOFHRAE
RK1322.6H YV, HALYA A OFFRMEROSERRE R X
AR U, BRATED EFAITTIE TV =7 ADOFHR
RERITIACA A OFRPRER LY B, BEETE
FIHFRICE > TRETWD EEZLND, HLAED
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BrESNcEEZx LN, BAJIOKMICED TV =
7 ADEEFOEVT, pHOEWEE 2 bz (R4
TpH3.70, ###&TpH6.0).
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Kb (CREEE) ZER L TIERESNTZb DL
EZ2 bz,
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TREASE) DO EFER2 I D—D T D4 ) INTDNT,
TRIRATIE OHERA 5> HIEH U 7SRRI DIR IR DSFEA T D
FERINOKEOREZH G L, ZOKEEZEEL L
TeA F 2 pkGy L BB ORI IT 28R 230
HLT.

ZORER, ERIOKOE YA A4 LIRERA 4
VX, AT oA A Uk KU b TR R E N E o
Te. Eiz, MEINDOA Z U EEBIER Y T Y
A F VERE OIS U CTIRESMEINT 2 in 234 <,
— A AU TR A A e ) T A Ay, B
BHETIIARTE, 6l e, 8, # L, KEN
FY L, ZhUCkL T, HiSh, h RITV A, BFRED
N T LR TRV T NI ET VA T OZFENC
W<, B A A4 v ORREE LR IR L TREZRIZA 72
noTe.

IBIT, HA A REPNZIZR L Th o 12hit 21
D20154E11 H30H 30k & 20164E11 H 22 H 3k} & A g4
% &, 2015FFEDREDFNE L IeoToily WilkA A4,
g, 'Ly, K &, 2016FEDOBEDHTNEL ol
Ky (FRUVTLAAFY, BVTAAAEY, HATT A
ATy, TR TAAAY, R, B RITA, b
6ffiz v i, RUFE) LBHY, EROICFFLIFIZ
EORITEAL LI mIBEMNRE 2 BTz,

FEEIITIEER, TUI=U A, RUBRORES KA
F Uk EIRRREICE <, REREEZ RS BTV
Fiz, KEBOREGEREEEZE X Te, Thbopk
DIRLT, B FITARLESRE, 072 E DO IIRESE
XY L Koz,

MATETIE, BLy, B, 6fir v, KEEHET
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ThRESN, R L o7, ZOMORS SRS
WATDAKICEDFIRDIZD, EESL/IEREIKTL
ooy b ol SRIFMLO S & LN TRE DK T
JEEITkE < (1/248.6), pHD EFITfE-> TKERLY)
DILBEEFERR LTz b D L& 2 bz, B4 CIEMmH &
rolctlLy, B, 6ffi7 v, KEBIIEEOKER LY
ICRAEBRE SNTCRIREMERE 2 b hvie, ZORE, -4
W CREEELEZ R T A I=vLnt<e B D
HThHoT.

AR CRERELBZ T VI =Tt~ T IC
DNTH, HAOERIITH 5 G CIIBREEELLT O
BELZ2oT, THBIRIR TS pHO EH TKEEL
WL L ThrEShicb D LB LN, S5,
ZDMDFSTITHONT S, G TIXATT D3R DKIC
EOMRHRICLY, BRAETORE L ENTRKT
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N, BOTIRE 72 DREEEA A4 oWt A 4 DI
BoA AR DIREE & N CHTRREE <, Lad, HH
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