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Abstract

Origin of deep hot spring waters in Kanagawa Prefecture is investigated based on
compositions of major ions and oxygen-hydrogen isotope ratio. It is found that they are
classified into three groups. Hot spring waters of group 1, which are seen in the coastal
area, are considered to be originated from mixing of seawater and meteoric water. Their
isotope ratios indicate that contribution of the latter is small. Hot spring waters of group
2, for their formation fossil seawater is probably involved, are divided into two subgroups
based on the ratio of calcium ion in total cation. Hot spring waters of subgroup 2-A are
characterized by the feature that calcium concentration is higher than that expected
from the gypsum precipitation model. It is supposed that a cation exchange occurs be-
tween the sodium ion in the rock and the calcium ion in the water. Those hot springs are
seen in the central and southwestern parts of the Prefecture. On the other hand, hot
spring waters of subgroup 2-B show lower calcium concentration than that expected, that
is, a reverse cation exchange that causes dissolution of calcium-carbonate is considered to
have taken place in the course of their formation. They are distributed in the northeast-
ern part of the Prefecture. Hot spring waters of group 3 which exist around Tanzawa
Mountains are considered to consist of groundwater recharged by rainwater. It is sup-
posed that major chemical ingredients are supplied not by the present or fossil seawater,
but by the contents in the stratum where the hot waters yield. This assumption is sup-
ported by the geology of the stratum and the groundwater flow inferred from the water
levels, as well as by geographical distribution of the isotope ratios.
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Fig. 1 Distribution of deep hot spring wells in Kanagawa Prefecture. Colors show
difference of periods when the wells were dug. The number corresponds to
the location number in Table 2.
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Fig. 2 Histogram of depths of deep hot spring wells in Kanagawa Prefecture
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Fig. 3 Geology of the strata which yield hot spring waters (after Kikugawa et a/., 2007)
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Table 1 Flow of procedure concerning the development of hot spring
well and related materials which are usable for the research on
hot spring waters
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Fig. 4 Relationship between concentrations of
chloride ion and sodium ion in hot spring wa-
ters. Star indicates composition of seawater.
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Fig. 5 Relationship between concentrations of
chloride ion and sulfate ion in hot spring wa-
ters. Black, grey and white circles represent
wells of group1, 2 and 3, respectively.
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Fig. 6 Tri-linear diagram showing major ion compositions of deep hot spring
waters. Color of circles show difference of the groups, and their size
represents concentration of chloride ion.
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Fig. 7 Oxygen-Hydrogen isotope compositions in hot spring waters. Color of circles show
difference of the groups, and their size represents concentration of chloride ion.
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¥, KAfE (MWL) £ LMWL (Matsuo et al., 1985) X0 &/ Ic7 0w b SN B H 5.
[EIREDHERIE, FrBEICE T 2> AK gk - 185, 1986) PN O~k (Lawrence
and Gieskes, 1981) 75 EIC>WTOMENDH 353, il L 72 /K ERINAR O HEE & Z /L 12
NBEOSBOIEBENLS, TITIE, ZOFEKICSLWTEBE LW EET 3,
TNN—=F1ET V=T 2EWKT B E, Sv—71DERIE, HKOMKZICTa .y b EA,
BAEA A vBE LSV OIS L, 7v—7 2 OIRIREERAL, WA A VIBEE b, MK
DIHRIKED T, IKVERHOEEZRLTVWS, —F, Zv—731, Z7v—71, 2L T
FIRCIRLL, BROMEREE SITR 72> TH D, FAMAELE KOG LT ey FahTnia
W, ficid, Mizota and Kusakabe (1994) (T X 2 i) I[EAHEDORKO IR L © B WG AL
BRI A D O, K0 ESEEEE  INES TIRE S NCREEE b B 5. Fv—7 3 DREKIC
GENBKBEEDA A+ vid, WKNREL 2, HETHOBRSDIETAAL D EEZL LN,

5. & =

5.1 KEERR (MTK) DiRE

FUED A AZBUKIO & 2 F OHIKE FUE» SKAE TOES) 13, FURICEB T 2HIFKDE
JUKERICHY L, ChIiCFUEOEBKIES FUEOAEKIR ZINA < fEld, FLEICE T 2HIFKkD
JKEDKEE (tk 0m £%E) 2/Rd. ZFUEOBA L 758 2 F/KEH O KO FREHANE, KEE
TKEEDZEMARIC L VIEET 2 T &nTE 5. IBH (1986) (%, BZ4AE U7l Rk OFEN A il
LTWa EEZ N B EEIIRIcE TS, BEMICAIGEOM MKOMRENL, ZFUEBH AR S
ElkE, KEDKEEOAICKELE NS T EA2RL TV 5.

EBOBRIFTIE, RFEOKIEDAEL D & FEHBD, 2 b L —FFEMEFTOTNTHOERRELRF
BWLTWa, D, FHRAIHEEDm/KEHORFE DRI E 1 2 /KHUKIHEZ XM L T\ 5
DI TRV, KT, ERENC, BROKMPFLEICE I 2 KBEKEENM L TVW 2 b0 &
TEE Lrc. BIRRICE, S5t R o LIRS S nc Bk AL OE (3% 2) ZMEikiEs o it
HLTEONflEE, SEFHFOFUEEEICHE T 2 /KEUKIAEE A7 LT, £ OFmaHK % ER
L7c (Fig. 8). FHEMEH<IChlc» T, MEHMERFEHBICTNEN 05 RO 7 ) » K
EREL, BETFED SRR 105 0EHICH 37— 5 OFEEE Z OBFE Ol E L TERL 72
7)oy FF—=sZHOI. Ld-1T, FEICE, F— 50BN ERIENS 4 2 &iPH o P
IZOWVWTDH, TDF— 5 DEMDHOIRNAERET 2 EBTE S, BB, HEBICMET 3R
RHDOEIRA A HEL Om & 13575 > TWiz (No. 7, 23, 25, 2675 &) T & o, HEEERE%E KEENE 0 m
DFEEER E1Z LTV,

RIBRHOIEES 3L TH O, HE m DRSO X0H 50, MEINELEHEFRE LGS
DIKFHED R r — v EHNRB EEDTH S, Lichi-T, Fig. 8 (Z[FE—Fm FickiF 3 /KHEKEE
ORI AERLTVWA ERTEWERE SN, ThITED, #HIK—1000m [iTicH 3 EEK
(BT K) ORI ZBET 5 2 EnTE 3,

Fig. 8 24 % &, JKBUKUAIZ, RPEEH O thaic id PRI S REI (KM 5 & O FE O e
AN[ED - TERL - TH Y, ZIFHIE OIS U 7o KEAD SFHAA 0380 S 5. IRl
13, FEEE R S HE S HIC 2 3 T OEIFHICKIEN G OB 51, £ Oz, BAEDH
RE)EHI TR 75 <, HBEFEHIOM FICfiE L TWa, T OKEESHITHE > TRIEE ORI TR
FLTwaEdnEd, PRI S BIRPERE O#RE B L CIRPREA~ O sk L, Erhik
HIT I3 FHRILHIS L OFREH D S5 O FKBEF > T A2 &1 b, & 51, BiRiiciEy on
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T IKEED AFEIIC 1) 2 7KEAE X 0m K D EWEE 75> TR O, #kh» SRR HITFK) rE» S
MNOEEERET 2, —7, BHEETE, Bh~TERichxTafitizhawvbon, NEERITK
SRV L TH D, B> S (B ROMBEEHA T 57213 T, BRI
5) OHINKOBADHREH: & H B EERLTVA,

Fig. 91, Table 2 1T/R L 7o 52 B W CHE L 7o REEER RK OB EEN A L O PR T H
3. Fig. 91T13 Cl EFE & SO BEOBRB LU 4 v 3 Ca?t OEIGITHE S W THE
L7 7V — 7 DISRIKDO DT IR L, — IS RIK DRI AT (d S EERh I 2 NEERh SR S 1
TH b (Dansgaard, 1964), KAKIZHINKT 2 l1[7K0HI T KD EIRLAR AN Lt NEEER1Z S K< 72

139°E 139.5°E

Fig. 8 Geographic map of hydraulic heads of deep hot spring waters.
Interval of contour lines is 50 m.

X 8 KEERBRKOKEKEFEEDOTFES. HEROEEE 50 m.

139°E 138.5°E

Fig. 9 Geographic map showing spatial distribution of oxygen isotope ratios in
deep hot spring waters. Colors of circles indicate difference of the groups.

X9 KEEBRKOBRZERAMELOFEEDSSH. 70y FOBRRBITI—TORIZERT.

330



5559 & (2010 FPZR) R D RERIL i SR K DS

ZEpIbZCHESN TV S (PIAIE, FAEHE - thH, 1983). ZHucxt LT, #Kid 0% fhir off
ZLLIEMFIONTVS, Fi, {LamKOEIGALIE, #EKNSED X S T CRIMES 5
TZFIINIC R > TERRZEZEZONDD, KKED G0 icHiKIGEWE (FIAE, Ik - 12
J5, 1986) = & 2 &HEEEN B, LA~ T, Fig. 91c &b, #ik—1000m FificH 3 3 iEEK (%
@ K Tt a2k BAHK) BRORKKOFSOELEWEIEEST 2 &8T5,

BPEIC B VT, PRI CRIAAILAME <, HAPPEENC[E D - CTEMELA S 8-> T
% (Fig. 9. T95 L7-M@mg, KiESGH» SFEESN LM F/KOBENCHIE L TH b, < oHfilgic
AT B 7V —7 3 DIRFEKIE, 1ILHETES L - KICHIERh OB 037 FIAA THRRE N & 4
BEZSEIF LTS,

—F, R OIREH D SEPIGE O NRERN A T, 0% L D &S EN AR LL D FRIS AL DS -
TWA, KESFIC LN, FHRILMA S Z Ofigici)n» 5 M FkomnsflEs s, Jv—7
LDRRETIV—F 2-A IS NIRRT OEBIC MG LW EY, BINMAELROS D 5 13iE
K LK) OZFGHRPMD TEHL, KKEFEOH FMKOFGRIfEPTH S I ENRBIN D

ISERER 0 RN IR E LA O fHIEAEE8) S 5. HIUT/KEEDO /3 1d, T OREEIC A S i
Tk EF BERERLTED, KEMAELOEROGEER, (LafEKicH TSRS L T0 21K
WaERMLTW3, Lizdi-T, TOfEMIcHfdT 3 7 L—7 2-B DIEBOKEICIE, bk
EEEEHIT, HITKORENBEGLTVWELDEEZ HNS,

GGG R 2 & &I, 7 A4 R OREEEMEREE (LA, 1983) 12k D SR FolsRm /K IE DK
R, BEET 10 '~10° (m?*/sec) B, RFEET 10 °~10 " (m?*/sec) REDETH - /¢
(Fig. 10). w/KEIE%Z 500m & LTI NZAKRBICHES 2 &, BRI TE 107°~107° (cm/
sec) FREE, EEGET 107"~107° (cm/sec) FREDE & 5. FPlIZDEVE DD, EH 5 &—fkH]
T KK &L LT — /NS WETH 0, KIEEIRROT/KEOE KD & H o TK
WZ EMDbB.

B DVR R & BRI o PRI 2 1 T OIS T lE, T B IR RIS O FERAHEHI
W, BN T 2HEL SIRRARELL TW3 (Fig. 3). T Dz, KEEAEIZH - TH, 15
KRN, FEEOHI FKOAEFRENC L7 5 v 7 R/ NEWEEZLNE. TDI &I,

35.5°N I

1.8x105—"°

mnw743m&
hY

UNIT:m?/sec

139°E 139.5°E

Fig. 10 Distribution of transmissivity of the stratum that yields hot spring waters.
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IKEE D S IEHU T AKDBEADE SN Z DI LT, [ERHALLOREN O /-5 &, REEDRIR
KTkt 2T KDOFEMENC Lo bifEES NS, —7F, BEIBTE, HcH Ly =@
B, FeREEhoiEs LERIUKEE LTna, ChsolfEl, KEERHENTE T
HLTHD, ZOFKIEED, BEBREEHELTI~ 24—y —F0WI Ehro, (LaHEKEMTRKDE
B C D24 WIRIICH 2 EFZ 6N 5.

5.2 {LAREKNREET 3IRROKEFKEE

Bk B L 72 & 2 DL GIBKORE SO —> & LT, ) TEWY SO2 BEEEITF ST
ENTEB (B - EE, 1988). dTICdl~AEBD, FL/V—7 2 DRRICIE, SO EEN
WD TEROL E WO B D 5 2 Ep 5, T ORI I bAHKDSEES L T0» 2 rRElsE W & X
55,

HifE B UiA® S tcigkas SO2 245 FBfE s LT, SEOBRENcsd 2 O Hifgdh
D Ca’" DA A VAT X BKFD Mg?" DRV KO Ca>t DL, @ CaSO, DL & iRk &
ZIKAF SOL™ DL HIO TV B (B, 1975). 7o, &M OBRBEICE L THRBET/ N7 7
TICXBNRED 12, SOL MRkbh s I EbMEanTns (B - KK, 1978). &6 5 bikd
THEMRTH#ET L, #Frommkofdassmgnig, bafktho SO EEREHITK N 5.

T, MKPHIBHRICEAUIAY Stk RKICEDFERSNEr—2 %52 5. DL,
#kd B L CIRRKFORS A DEEZ, 22N X, x4 &9 5. ERBRICE, KRG &
bEPICEENEN, TR, BKETHIRT 5 KKPORSEEAE, EUMICEe &35,

Bigko Cl EEAHHEL 32 &, RKAKICE2HRE I IRkKicknBETcx 3.

f=xc1/Xa (1)

FKIT K BHKDOTREP SEHESN B0 A OEE L, BRKPCERSEN ) A O
L& 4A (A-difference) (3,

AA=x,—1+ X, (2)
THRINS.

AA=0 Oy, RO A DER L, HiKoFBNOLTHRANTE S, —F4, 4A#0D
BEE, RO T o2 20BE 545 LItk > T, ZORSHENZL LT EERLTEHED,
LKL D —2ITEEN 5.

Fig. 1113, 7 v—7 2 O{REKFD Ca’t, Mg?" BL U SO 1250V, f+ Xy & xa DREGEER
. =72 DERKFITIE SO BFEAEEGENTVEL, Bk Hic, TOFHKRNELT
WERETT/ N7 7 ) TIC L 2RO TREME O ZE LI R 510 A, BUCHKAAIR S nicg s
EHIEET A E, BEAETRTOERBICIOVT, Ca* 3N, Mg BXU S0 @FRADLTVWS
TEDS, KigTld, FEOM A4 334 BL U@ CaSO, DLk | 1T & - TilkaM bR L
b0 L TR EED 5,

Fig. 1212, 7 Vv—=7 2 XL ZBRIZTHOWVWT, (1), QRKITX0EFE L dMg & 4SO, DA%
g, FELo@EOicky, Mg oibEEERD Ca?t MMbfmKiciifdsns 2 &gt 3.
—7, BRBITIE SO BEEAEEGENTVEL - ERS, AKPIZE TN TV SOL 25,
WE@ICL > TaThRbNIETNIE, TORDEEZRT 450,13, [H U< PiEIc K 5 Ca*" DRk
DEICHYS T 5139 TH B,

L 51c Fig. 12 1cB\WTld,

| aMg| > | 4S0,]|
DEAFEMED SN B, DT &L, Calt EDA A4 Ik bdbni: Mgt ORVDED, P
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Fig. 11 Relationship between calculated concentrations of calcium ion,
magnesium ion, and sulfate ion and analyzed values of those ions.
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Fig. 12 Relationship between differences of cal-
culated and analyzed concentrations of mag-
nesium ion and those for sulfate ion.
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45 Ca¥m O, W ZKOFROAITE S
BEXDbEY, KATHEINSAME Ye) &
5 TH 5.
Yeo=1 * Xea+ (| AMg| — [ 4SO, (3)
L TAMW, Fig. 131 LicEby, @Rz kit
Hahs CRKickamRE LiLoBE OO 2%
&L 72) Ca* B Yea &, EBEROMRRKF1D Ca’ 2
FE Xca T—H LBV, COR—HDOFRAESES 120
12, MZEDEdCa(=xca— Yeu) & ANa (REHD
FEBD Na™ B L KORmREEZEE L 7o Na® i
FLozk, QRick->TiHEEINS) OFfRicoWn
THIzDH Fig. 14 TH 5. Fig. 14i1cEhiF, dCa
MIED A TIE ANa & DRI IR 7S WikEES HEE
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centration calculated by considering dilution
of seawater and precipitation of CaSO. and
analyzed value.
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Fig. 14 Relationship between differences of cal-

culated and analyzed concentrations of cal-
cium ion and those for sodium ion.
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VEREILEIHEBEEAEBEEDOEES
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b5, TH LA RT DRI V-7 2-A DR
RTHY, BOPMR~FEIEIICAHLTNWS, 7 b—
7 2-A DIESRIK T Ca?™ OEINEA Nat DR/
BEELLANE-TVWATI END, HEHO Ca*t &1L
GHKEPD Nat DA #+ v SR GO 24 51F T
Ca* DML 2 AJREMES B Z 5 5. Bl Z 13,
Mizukami et al. (1974) (&, HE b v % IVHINIKD
ALk X LA DT> ©, KD 7Y —
vy 7ENOEVYEYBFA N EDA A VEER
IZ& D Na-CaClBIcEHE T3 EAHELTL
%, £1z, HEEd (1987) (3, EPEISICHEd 25
FEOMFEHIRKIC T 5 CaCly R 13, HEHMAED
TR TH 58 » BET ORI & /K O EAERH
Ik > THRSN I EZEZL TV S,

TV —7 2-A DIRBHOAHIHTIE, FR Lz &
51T, TRKICHT HI N KOFGENT &, B
F IRREUKE & 15 - T B HUE DB /KR T
Ero, WNKOHEEIZSF DRV EMEEINS.
L7zhi-T, Zofilficsnwcild, FEfoEEDO®
IZ& D SOF %K - o bmgKhMEH: L 7 REBIC &
D, HiEFHDO Na® EDA 4 VMK - TEE %
ZUTOVWBIRNICH B EEZLNS.

—7, Fig. 14123\ T dCa 7 E D fEIH T I3,
ANa FIEDfE%E E >TW5B, 5 LEMERT
DT IV—7 2B OERTHY, EHIBITILL O
LT3, {ba#Ekdo Nat 2HNE &, Ca’* &
DEEBEHREL TR, HiET O Na® E(bA#HEK
o Ca?t EDfITD, FilE 3o A 4 AR
INDFENEZ SN A, R (200D &, HIFKE
KILd 2 aahimkEcdsE, Ca-EvEY OF
4 b T, Na-EVvEVOFA MBELEEL
THY, Na-EVvEY B A b EHFKFTD Ca?t
e 4 sk, Ca-EvEYBFA A
EkEn, Cat itk ol Eohs &L
TW5, ¥, A5 (1986) (3, MZSI[EEEATR R
I % Ca » Na-Cl SR RE OBEL{LIcD W0
TWHL, Na-EvEJoF A bECa-EVEYD

FA4 bEDA A YHHRICB VT, BIROBEFRENDT 5 Eicky, HxNcERSb D
Ca®" 2/ L, Na'24nd 5 &a4EhL TV 5.

7272, Fig. 14128V T dCa WA DEE T, dCa BWIEDEAIFE, 4Na & OEICHAR 72 HEES
D LNT, £ DEM|ANal > [dCal DFEIRIC T oy FEhTWD, 2% b, Na® O

~

T, Ca¥ DLHILIInT EiTis s,
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BizhEEZONS.

o, V-7 2D KFEOERRBKICEENBEA 4 13 CIm—HCO;~ ABEIRDHHRL &
BoTWh, 22T, /W=7 2B DOERHIZOVT, |4Na| & |dCa| DFEITHT 5 AHCO; DRI
ERRETLcE 2 A, MEOHMICIFZEVHBENED 5 b Ebr - (Fig. 15).

Fig. 16 12, 27 v —7 2 OIRFE/KED HCOs B 0% (i 4 ~d. Fig. 16 & Fig. 9 #HiKd 3
&, BIAALEASE <, HITTKOFEBEG & RSN 2 EPREcid, HCO; BED 01TV, —4,
BRI, RMEEAEWE ARE, T0bb5

W FKOFGNEZWEEZ 5NEETAIZE HCO;™ 10 ’.
BENE B A HEAPED SN S, =

AR (1990) (3, @kt Na* & CaCO, 3L, &
C OWEDTRPHTKERIET 5 &Ik -T, g
SR D NaHCOs B F kAR S 5 &% T
RLTWS, Z 0, 5

® HJEd Na*® &7kth Ca?* oA 4 »5ah =

@ CaCO; DRI & BALARIKP~D Ca>t & T2

HCO;~ O fLf4 8

DIEVELILEEbDTHS. W

TR I L, dCanBEB B T Iv— A T s g
7 2-BOiRRIE, LEEoEEO@ itk SO & Ca2+ difference(meq/kg)
9ot bAoAk Ds, S50, HEED A & w33 & ‘ o . .
Coco, o (HEDAED®) St CEmanT O e s
WAAREMEDS B B, HrcBEIcB VW TIiE, ko calculated value, and those for calcium ion,
BIEMARZEWEEZZ SN L. EREUKBOBKED in hot spring waters of group 2-B.
mcELC L, KA slEEs ha T B R e a e
IKDOREPRDLIF, T OHEEZFFL TV 5. HEELENEEOELS LOBK

35.5°N

UNIT:meq/kg
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Fig. 16 Geographic map showing spatial distribution of the differences
between calculated and analyzed concentrations of bicarbonate ion.
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5.3 ZDfhDETREM:

WA (1975) 1d, SRR, HFREOETIC L 0IELEZEE LiaflicE Lk s, High
50D Ca*" DIEHMHE TEick D, SSIKHEATOWBNES, 3EAL SO 25 F T Na-
Ca-ClBIBUKMSER SN S & LTWE, TDL I BEGKD, ZD%kb L JITHE L TO &,
BlfE o, BRAUKIEIC & 72 2 FEE OMR 13 50°C §ig (IS, 2007) TH B0 56, BEOKTEE
HIT CaSO, DIFMRENIENT 5 7c®, HRKIEHU SO 258 LITBETHAH. EBITIZS
V=7 2 DERKIESOL ZIEFEEAEEFEATHE W &0 5, (LATEKIE CaSO, 27kl S 75
b oBEL, AT CaSO2E W VERIEICHE L TV 2 AJRE»EZ o 5.

Fig. 1713, Table 2 T 7fE A2 & &1, RIR/KD SO EE S L U HCO; BE & CaSO,
(WA 1oxtd 3 SI (BafIfEs) ORI AERLEXTH 5. BRI OHEICH - - TR, 25°C I
B AHAEOAMRE 0015 mol/kg 7 o, TAREREA 2.25E-4 & L7z,

Fig. 1T ickhid, 7 v—7 18K 03 DiRKIEHIAQ SI>0ThH D, CaSO, it L TRIFITH
3. ZHCHLT, Zv—72 OEEKD ST D T/NE < CaSO itk L THF L K KRiaficd 5
T Ebrd, —JF, HCOy EE & SI ORARIZB W TIE, HCO; IBENSWVIZE SINEL 5 -T
W3, bl & By, HCO; EEDHENIC I FKDOBESNRKEVWEZEI ONET D, FL—
7 2 OIRFAKBEEAB I L CABINEERE, MTIKOHROEELAZIF VWL LTSI ET,
H BIREHANERETH 5. L LENS, Jv—7 2 OFESRIKO GBI BFHERIZE L <
K<, MEEIL N7 7Y TICK 2 DBROEGME TR VAlFEEN S 5. £ OB S W\ TR
57, WEERAL 68 o, EIRERIE oMEERIcEBICE T oL T DR
= (f1Z12, Yamanaka and Kumagai, 2006) 254 TH 5.
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Fig. 17 Relationship between saturation index for gypsum and concentrations
of sulfate ion, or bicarbonate ion.
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6. ¥ & &

FZS IR ITHEE & 0 7o KB B RH 0> SR H £ COFEBE T IcBb BB LU, B
INCTHEME L 72 3% - KEFEUALLO DR E & LT, BRNOREERRKOEEIC SO THRETL
7.

Z OFER, MERINBNORKERERIE, TORRPRD 32O 7 V—FILhHEIns &b
hote, TNEND 7 IV—TDIREKIET, ROLIEHNERETWSE EEZEZ SN S,

IBFEEICAHLC0S 7V —7 1 OiRREEHKDOBEERIRICH 2 LEZ 6N 5. mKEDE
TRKHEDME W T & SHEFKDTRA R W E R SR, FREROEM & KKDFGRMENT &%
RLTWVA,

IV —7 2 OISR IR SHEEICA T THH LTV S, SO BESRD TRV &b,
Z ORI 3 LAEKPES LTV E EEZ 6h, 61T, FEEREA A vichv s Ca?t oA
Hox, zhnKkE0EWI V=7 2-A &, B\ L—7 2B &Il ans. 7 v—72-A &
TN—72-B ETIE, TNENISOMT 3HIEOREREUKES L 02 0B KEO#E WD, - K
FELA /KA D SHE S N2 KKEGOEAVOEWD S, [BIRKOEEIRI TR
BEE-STVEHDEEZLNS, k2L, Vv—72DRBIERICHES LTV 2L AHEKH
SO2™ - 12FHRIC > WTIR, A THREIT L 72 CaSO, DD 1E T, R 4+ v DEe/ N2 7
) TICEBRRICOVWTEBRET 208N 506 L,

7V —7 2-A ORFB BRI SEEERICOM L TE D, SOL &9 - 1 fbHIEKAS, & 51Tl
JEhoD Ca?t L DA A VRHUIT K » TEBEAZ T TERS N EEZ NS, FHRERKIHT 3
R AKDEEMBERNT &, BLOIRRIUKE &7 > TO A HIEOBKMEBERNT s, ELE
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