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Data Collection of the Ground Water Surrounding the Nojima-Fault.
Akitsura Shibuya*, Seigo Akiyama**, Koji Usda®

Abstract

This report presenis the hydrological characters and geochemical data in the bed rock surrounding the
Nojima Fault which caused the earthquake named Hyougo-nanbu earthquake. And also presents the model
simulation results of hydralogical mobilization by using the observed data.

The water permeability measured at the three depth in the drill hole "Nojima Hirabayashi-700m" by GSIJ
show 107%cm/sec order. It is assumed that several water blocks having different water heads exist in the
granitic bed rock by the differences of pore water pressures at three sections in the hole.

The jonic pattern of the drill circulation waters from Nojima Hirabayashi-700m and surrounding short 4
holes shows Na+K-HCO; type. It is supposed that the bed rock has higher permeability in the deeper part of
the Nojima Hirabayashi-700m, because several soluble chemical contents in the water tend to decrease
gradually toward the deep.

The permeability at the fault fractured zone in the hole is considered to be higher than other parts, as low
contents of some chemnical components at only 600m sample.

The hydrological mobilization model simulation has been carried out by the hypothesis which unexpected
water discharges along the fault just after the earthquake are caused by permeability change in the fault
fractured zone.

In the case of the fault permeability increases to 1.0X 10 cm/sec by the earthquake, the underground
water discharges in short period along the fractured zone. But the increase is small about of 1.0X 10”cm/sec,
the phenomenon is not observed.

No rain fall period of three months just after the earthquake does mostly not effect the regional
underground water mobilization change. The effect is larger at the near surface than the deep, and the effect
delays at the deeper area away from the fault.

The change of total head of water is lager near the fault, and the higher head gives larger change.

If near surface layer is low permeable, the water level does not become high because infiltrated rain flows
on the surface. Then unexpected water discharge is small by low head of water in the deep underground.

Comparing the stable states between before and after earthquake, and the head wholly becomes lower, the
contour lines of the head orient paralle! to the fault line.

Free ground water table is stable even after earthquake because not effected by deep ground water
mobilization,

Work performed by Sumiko Consultants Co., Ltd. under contract with Power Reactor and Nuclear Fuel
Development Corporation.
PNC Lizison ;: Tohno Geoscience Center,
Institute of Geoscience Research and Development
(Kohji Umeda)
*  Sumiko Consultants Co., Ltd., Geoscience Department

**  Sumiko Consultants Co., Lid., Engineering Resources Division
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3.2 FHAI-ABRIER
LS RBROBREREZE -1 XBRUE - BIORY. 52, &8R0T
— S ABREHIIRTEBDTHS.

Ei2X HBHER-E

il BT AE R AR E TR E (em/sec) HE RN
GL. M GL. EAILA | EESIIAE
ik
-254. 00~-236. 50 -3. 83 1.25% 1070 | 3.10X107° [EHHD A2

~336. 50~-359. 00| -0. 7Zm 8.32X10% | 9.83X10° | FINBEN
-447. 00~-449. 50| -11. 15m T.23X107% | 6.20X10° |[—EizBNE

3.2.1 FARUKERIESER

Ei/KFERBRETHOKGZEEKBOWMBEAEE LA, FE 356 50~
359. 00m B L UAEEEE 447, 00~449. 500 XTI, ABEARELS 20 KREZAL -
BT, KT OERIRES 20 cn ERELED, BBETROKENZD
EHEOMAKEEEZSNSD, UL l, BE 254 00~256. 50m QR TH, T~8
BT BHITRAE AL -3~—dn DI TEL, RBKTHR (38 FHEFIER) BETE
LR Tidle oz,

BREOBEEAEIZIZBZMANICE n~10n DENRDSN, FBRETH LA O
KEE DT Oy I NERGFETL2IE2RB LTS,

3.2.2 BmKEER
(1) BKEHOERE
MESEEELTOZ7O—IZ> TEF LA, ERELZRBEIXTIZEL
T Log H-t NFIFEENEEETR LD, HvorsleviZ X 5AETEK
BEEEHL .

LogH-t @& % 7 fERk

[EaEdI-k 10k
HETHD

Cooper iZ &
HEHHEHAIE

[

Hvorslev I L 3 FiE TR
fmgﬁ (He He) 1ZETHED

HHEEERTD

Eirh) 4——

¥ 3-6 @ FXKIFHEHEHIO—




Hvorsley OEHIIZEL T O EB D TH 5.

(2-Rw) 2-In {m-L./r10)

K=

§-L « (t1-t2)

K:#&AREL (em/sec)

Rw: X A—% (JFT Ow
£/ A EOBEMI A
UTiEA

AR — U 2 AILDEE (cm)

n:HEEE AR O BKEEE GEBEED

L:EEXREE (em

C:ERFE (sec)

H: Bl RS 57K ERZE  (em)

R
5

In (Hi./H2)
—~tIr=2R%
£ (cm)
FEE
-¥
£]>

F3-TH EXREHROEL




$ NN AEOHEEORBFERERRODEH A

AV =m-R%-AH = (Cy, * Vi +@)- AP

R=J«g-vw+ayap
mw-AH
Cw: ROEFTFHRY
Cw=44%x10—35 (cm?/kg)

Vw: HEEMOKOER (cm ™)
a N F—DEHEHERE (en > /ke)
a=35

AH: F#EMADKREELR
AP HASEBMANOEHTLR

PRSI N QK DFERITRDO L DITRD L.

V=V 1+V2 (cm ?)
V1={3.6X2)2X314Xh
VZ2=r02xXJ314XL

(2) BARFBE

T

——r

(B it

cm)

$3-0 K REFEOHEL

HBAEBLA 3 XM BEE 356 50~359. 00n B L FERE 447 00~
449, 30m @ 2 KT, FEA/SVAE EEE/SOVABETRO A BRFEITEN TN
FIE—HL, EETE>RBRERELHWTES, /7, FE 254 00~256. 50m O
ERE T, A/ AETROZBKGEHVEE/IZAETRDZHODH4E
DEERLE, ZOXBTE, BEAKENZZ I~SBEAOBHTESHLTWEZ
EnS, CORFOBENRBRERIENLIOLEELLNS,

S EETRLNAEBKEEIZWTND 10704 —F—DET, EhEOZ2LihE

WERHIZLSTEFE—ETH 2.




4 K KESH
41 EXKAFZE
EAOMSEELAALHEE 1-2 KR L7285 5EH 700m FL, HS-A (150m L)
HS-B (50m FL) , HS-C (50m7L) B LTFHS-D (50mFL) TdH 5. FAIIHEEH T00m
FLUTHEE 300n fHEA S 100m Z &2, HS-A M5 HS-D TRELHOILETERKL,
EEERMEEZEDREKEFHIR—5—TFT 27U E2AWTERRLE. RREEOR
FwYy RbEL, HEYVICOTETHAZL, ZREARRIT-,
R OFNEESEZE -1 RITRT.

B4R HAKRAH-ER

FAH - RBUREm) FRHALR)
1985.12.11 153 20
19951223 205 20
1995.12.12 51 20
1595.12.24 53 20
1995.12.07 282 20
1995.12.13 410 20
1995.12.20 500 20
1995.12.26 600 20
1996.01.19 ' T46.7 20

42 KBEDHHFHE
MEHIENIRA TH S -DE B LSBT Y ORABEIUHME SR 288, FFIC
SH-A ZHEIEEE (MEER THEILTWwSRED, BKOBEMNERLS, KI9EE
BIL S50%LA T THo7m. BEOTHEEEZHNTERRKRDS/KEZHMEBL, SIC46t
L7
S AEOBEZE -2 RITRT.

Fa2Kk KEAHAE-ER

R ET | 3Bl 7 B R g/l
Nat, K+, Cat+, Mgt+ [[EFIRNE 0.1
H4S5i04 ek ‘ 1
Cl-, S04 AXvrOw b 5T A — 0.1
HCO3- WEE 1
cO2 ! 0.001

-18-—



43 KEODHER

4.3.1 FBF{EEHER

KOBEL AR T R % M RIBIE & HITIE 4-3 RISRT . HIHROM,

CO, iERHEAR (0. 00lppm) LLFTH 272,

%43 % KOBHFEFHER—EX

SEES | SHA | SAB | SHC | TN 1 FHNo.2 FhkNo.3 FkNo.4| FHiNo 5

1995 | 1995 | 1995 | 1995 | 1595 | 1995 1955 | 1996

SRR | 127110 12723 | 12/12 1277 1 12713 | 12/20 ;i 12/26 | 1/18

PRELIE B (m) 153, 5093 51 282 410 5001 600| 7467

FIE () 20 20 20 20 20 20 20 20

BERTEE (ng/l)

Nat | 969.0] 3500] 30.0| 3190] 3190/ 29400 2620| 2560

K+ 18.1 75 4.7 8.7 12.5 6.2 2.1 7.0

Ca++ | 109.0 78 710l 237 287 26.9 20.0 22.5

Mg++ 23.7 1zl 105 12.5 12.5 3.6 2.5 6.5

Cl- 237.00 1010 13.0| 280 50.0 21.0 23.0 22.0

S04 | 255.0{ 930 80 5.0 9.0 260 100 27.0

HCO3- | 914.3] 304.8 108.7| 365.7| 3657 341.3) 304.8] 3352

H4Si04 | 1s0| 10 44 1 2 14| 1 14

Sio2 | 1188 6.3 275 0.6 1.3 3.3 0.6 8.8

co2 | «0.001] ©001] 0.001 ©.001] ©.001] «©.001 ©001] 0.001
BEGSOSEEE (meq/l)

Ma+tmegq/1 [42.149/15.224| 1.305 13.876| 13.876| 12.783| 11.296| 11.135

K+meq/l | 0483 0192 0.120. ©.222] 0320 0.15% 0207 0.179

Cat+meq/1 | 5.439] 0.374] 3.543| 1.183' 1432| 1.342] 0998 1.123

Mgt+meq/l| 1.9500 0.09%| 0.864| 1.028  1.028| 0.298) 0.206| 0533

- | ;

| SO4-meq/l | 1327, 0484| 0042 0026 0047 0135 0052 0141

HCO3-meq/1]14.988) 4995 1.799] 5595 5995 5596| 4.9%6 5.496

Clmeq/l | 6685 2.849] 0.367] 0790 14100 0592 0649 0621




(1) HREKEOBEFZEMERK
SH-A(150m ¥L), SH-B(50m L), SH-C (50m FL), SH-D(50m FL) B L X EF B EH 700m
FL(282m) BT HKED lonBar B, Piper A (FUY D ZTFHF AT HF S L), Still
(NFHFATTSL) B 41 AMSE -3 KITRT,

Piper IZBWTETRTOERAE AR 1 A 2 TIEHCO ITE &, -1 - > Tt SH-C
ZERZNGKICED, SH-C THAEBLE CGQICEDH BT VBENED TEN
DT Ca-HCO, B S —HEIZ W 2 7c 1y, Ton Bar M Tl eAEC T U BEMSH-A T
ZL<m<, SHC THEBIRICEW S 28HM LT3, FoolB iR CHEE
DEBEATREZ DD, St ITIRNWTNE H03 ioE 4, NatKk I8 & /%%
— 22N, SHHATHNatKAE L <EWI & 5&#E T35, iz SH-C T
NTOA A VRBEVBRICE< W I EEZHEEL, oFLFEFERS,

FIHITB TS LOBEEEFHR OB, ILHTBoNY LHRRROE

kB, TabhE, SH-AEEMEOREMICTE L, BEEEITARERB L
CHFEHROBBEETHS. £/2, TOMOAHBEEESEFEOTICHD, SHCT
FILEE S THARPEEIN TN S,

(2) HE¥EH 700m FLOBETFEC LM R

FEEMRTOnAL (5 HE) B3 KXED Piper ®, Stiff IBLUOKETE
KEHE 4N 6E -6 Riord,

Piper BB LU Stiff MTIHHSEMR T0MILOEETLOLRITIZEAERD
SNT, BEFAF BENPEED NatK-HC0, B TH 3,

KB BNT, B Tk Na L EEME< f;éi_jﬂﬁﬁgﬁﬁ-ﬁﬁ
TH, INCTHLTE - Ca" - Mg"ldefk & L TEENEL LB IIONSHENE
FT o, BE 600n 0RE (Ko.5) T Calt - Mgtz #= D L TFo@el k n &HEWN
EZFEL, KEFmHWiERT., BrA2088, (- S0, EEE0BRIIBL
THEASERZRS AN, LhLl, H, HeEE L TEENEL RS IIONhESE
BV T 5%, BE 600n OE (No.5) TRFOLETORBLD B EET
T Thabn, Ca' - Mg™ - HCO, VEEEE 600m DL (No.5) TFOLFORE L
DHENEZRTHEAEZRD. Si0, DB NS0 4 L EMETanA, 3
[ 600m DB TEWEZRT,

432 PUFTLRE
hUFDLBEDOSMAHERESE -4 RITRT,

BA44EK MFIOLEBERHHE—EF

HEES | SHA | SAB | SHC . SHD | F#hNo. 1 FEHNo.2| FHkNo.3 FHENo.4 | FHRNo.5
1995 | 1993 | 1995 | 1995 | 1995 1995 1995 1995 1996
FEHRELE | 12/11 | 12/23 | 12712 | 12/24 0 1277 | 12713 ) 12/20 | 12/2% 1/18

HRELEE (m) 153 5093 51 55, 28! 500 6007 7467

[l
e,
—
=

Tr a2 15.3 13.1j 15.31 148 145! 10.1 15.3 10.2




meq/L

meg/L

SH-B HIRABAYASHI-1

30
25 -
HIRABAYASHI- 1
20 H HIRABAYASHI-2

HIRABAYASHI-3

HIRABAYASHI- 4
“m' oy HIRABAYASH- 5

HIRABAYASHI ION BAR

Na + K H]HM] Ca % Mg

%
Biid o % HCO3 + CO3 S04 ~~ 1 Other Anions

i Other Cations

F4-1 KEOD ION BAR X




TDS - mg/l per inch
! | |
0

Cations % meqg/| Anions

PNC-AWAJI, SH-ATO SH-D

No. TDS Sample
1 2526 SH-A
2 865 SH-B
3 247 SH-C
4 840 SH-D
5 763 HIRABAYASHI-1

24-2[H] EEAEOPIPERE



Cations meq/l Anions
| | ]
| ] | | | } I [ I | i
40 32 24 16 8 0 8 16 24 32 40
Na + ' c
Ca HCO3+CO3
Mg S04
SH-A
Na + K - Cl
Ca h\\\\\“j HCO3 + CO3
Mg E 504
SH-B
Na + K cl
Ca <z HCG3+ G032
Mg S04
SH-C
Na + K cl
Ca :% HCO3 + CO3
Mg 504
SH-D
Na+ K cl
Ca :i HCO3+ CO3
Mg 504
HIRABAYASHI-1
F4-3 REKEOSTIFFE



TDS - mg/| per inch
I 1 |
0 2000

Cations % meg/| Anicons
HIRABAYASH!- PIPER

Na | TDS Sample

1 763 HIRABAYASHI- 1
2 797 HIRABAYASHI-2
3 719 HIRABAYASH!-3
4 630 HIRABAYASHI-4
5 676 HIRABAYASHI-5

£ 4-4[X £ Bk 700mFLAOPIPERK



Cations meg/| Ani ons
I [ I
[ I [ ] | I
40 32 24 16 8 0 8 16 24 32 40

cl
HCO3 + CO3
S04

HIRABAYASHI-1

Na + K Cl
Ca :K > HCO3 + CO3
Mg S04

Na + K
Ca
Mg

HIRABAYASHI-2

cl
> HCO3 + CO3
S04

HIRABAYASH!-3

Na + K
Ca
Mg

Na + K
Ca
Mg

al
> HCO3 + CO3
504

HIRABAYASHI-4

Na + K Ci
Ca HCQO3 + CO3
Mg _ S04

HIRABAYASH-5

F4-5E FFEFL700mILDSTIFFEH



0 0
3 —a— Na+meq/| ] —a— SO4--meq/]
-1003 -1003
200 200
= -300 " = -300 N
— 7 i — ]
9 -400 | # -400 —
3 /,,.ﬂ E “‘“*——-..ﬁ.._h“q___‘_v
BK -5003 - B -500 —
7 [ o™ 7 e
1 ,—-""“‘M I »H‘"‘M
6003 6003 =]
R / 3 M""‘*«-..,.M
7004 7003
] ./ ] M\h...'
-800-.\EIII\I\II\II\II-\ Vool ‘Boo_lnllllss\ T T,
11 115 12 125 13 135 14 0.01 0.03 0.05 0.07 0.09 011 0.13 0.15
0+ 0
] - Kt+tmeg/l ] —— HCO3-meqg/l
-1003 1003
-2003 2003
—_ 3 [N — ]
5-300 : ~=1_] 5-300 ]
g -400 p——— 6l -400
B -500 |- B¢ -500— 2
4 I ] .--*"“'"'M
-600 7 600§ —g="
7003 : 700 e
. lj ] e |
"BUD_F TT(TTT§ F. .10 LI L N _800_-]\&\\\ " L D B
R I I I - 48 5 52 54 56 58 6 82
O 0 00 o 0 Cc O o0 Q@ o
05 0
E ~@- Cat+meq/l 3 i  Cl-meqg/|
-100-] -1003
2003 -2003
- - [N —_ 3
£ -a00 Ry £ 75007 =L
#( 400 ] #4003 —
B% -500 ,,,,,-// B¢ -500 g T
] R ]
-6005 l:-\“\'”" -600
3 N E
700 7003
. T ] II
~800 S -800 +——
095 1 1.051.11.151.21.251.31.351.41.45 0506070809 1 1112131415
0 0
3 —&— Mg+t+tmeq/l 3 - Si02
1003 -1003
200 200
= -300 - ’g-sou—fJ\
— 4 5 —_ ]
¢ -400 - o 4! -400 w1
3 P S ] g i R s
B¢ -500 ] PE_ 8 -500 : —‘r‘mﬂ—_‘____,_,,_gf
-600] -600 ==t
: T ] B
700~ ] -700 .
1 K | 1 Bty |
-800 - At -800 Tt

010203040506070809 1 1.1 01 11 21 31 41 51 61 7.1 81 941

Fa4-6 FFEFHF70omILOKEE{LH



44 E B

EBEEORETH2 SH-A(150m FL), SH-B(50m #L) , SH-C(50m ¥L) , SH-D(50m
LBLUEESEH T00mFL 282 B NWTT XN TORENHEBEEOLBETA4 B
ExbD, $RaHE, WThd HIGIZE XL, NatKIZEO NNy — 2 FR9, SH-AT
NaTHELSEWVWI EEEMETSD, B SH-C TIRTRTOA A BE MG
E<WI &EEFHET S,

SH-A T2 NatKk MEFE L <BWIZ EICx LT, —DITidHEBE P DB /K DR ANE
AoND, £, SH-A TREFLSEBOWEARSFWSRAEZ & &, BAORENBO
AHEERAES SN NE LS BWIEEEBELTWATHA D, SH-C TI3HE
MIIRBEEA T VBEMENOREALDDBEANEDIBENENI LITLDD
DTHAHD,

BRI 100m FLIZH T 2 FAKEBHIEH P DRAKTH S0, s8FPOKEETD
HOX D BHRAKDHEEESIFEML TWAMN, —EOBA 2 B4 QBENE
ELEBitEETLIIEE, BARPIZEBFOAMNKEICHEML, IBAKBEZ{ET =
HTWBEARDLIEMTES, ThADLS, B LATEREKISSEEDEKEZD
L, BEFEHIIEKENESB-oTWELOEHEEINS, B2, EE 600n DR
Br DA AHT Calt - Mgt - HCO, » Si0, IBEMNBEWI &IE, TOILHTEAELZEE
594. 5-625. Im O BEHHHOBAENFTOLTOERIVERKENT EEZRTLO
EEZIENS,

—27—



5 MTFAGKBETILEE

51 B B
1995 1A 1TBOREEFEHBECEE S, BEMBHIFIIBLWTRKEDOEK
MEBH S (EEEIED, 1995) . TOHKFD—DODREREL T, HERFICBIT S8
EMBEO XL IZESEBRBSEOBEKEOERNBIFoNS, BIE, HEENE T
TEEZHKL T kS, Wi OBKERKES B2 DHREEZE
STHRBMICERL, R TOBEKER>THNEDDEZEAS I LNTE S,
BRI BIT 2 HERBO T/ KE#HZERERIT T I20—ML, ZO
Reiizwmetd s L 2HMET S,

52 BHFE
ERETILAOEIFIZE - TR 2T o7,
O KkHEHE#EETTINOER
@ KHEEWNEREHFORT
@ MR KEREAE

53 KEHEEEET I DOERK

531 BB REE
FRERRA LKA TR ERICE T S ERER O E ML ER
(FREHKT00nF) 280, FENECEARRENEZHBTMERE Lk, LK
A7 KB O T KIS ZZEE T 2HENH L0, REOBREHEN S 150~200m
OWBHRERZZ LR 5, 8000 BITVHERA SES-3, 000m & TZRAARERLL
Z G-I, B5-1ED .

532 WEETIL
HEMBICTEALZHENEEEEL T, HMEHEREERL . HFIZIEHEE
R £EICERICED, SIEFHLE TRES 3RS HETHS, AL
EENE, 1025 000 R (RE, B2 BHHER) X810 50, 000 HE
R (HEHEEE 8 EEET) THDS,

533 MMEHEEETIL
RTINSO TR, FRFOEREECERL L FTCHENBEORMTE
BEROMPFBRENRSH TS,
RN SEROHHEEASECBE I > TROSEEIZSELUE (B 5-1
) .
QO fEmEEEE
FRETN Rt DR A T REEID, BEEENES LT, —#&izrh
BTEAIKOARCEZERERNRS ~TEME T, &EIZHMIROAMRARA
5N5, ROAFBOHERUAETE@ERESTRE L,
@ TERERIE
R—U 7 (FEEWHK T00m L) 12k, BE S0n ISR LD
ERAMBELTHS, IHIEDERRIOEH SRS CFFHEEE O
EHAES SN DKEFE L,



3,000m

MRS LA iR P
A —

i NN s AETE kR :
B I T ]

WA — B | BB
N . /

LN 7
. o
shia TER SIS

IEREvEEER

S Lo I ]
5, 800m

B5-10 EBERSIHNLSICHERZE




3 HEEE

WEMEBOBRE THhDOHMENSES -0 ETE2MAEES L/,
@ HEHE

1) 2 FINE, EE-504. 00~-660. 05m KB CTHBHBH2EEL-. I
BRpdEoh B L, ROHBEL— L F/HaE DN S,
MEOERZ §3EL LA, TOER, MBERFOREIIN m EEHS R,
EEOBE RO 2BEICE S L.
@-1 #Hiti® (FEAOE 10w
@-7 R (EBERIOE 10n)

534 KEHEEEETIL
T SHEESET T 2lA4E0E, SHEBKSICRKOKEBERBLD
KEHSERESEZ B IS0, KBBEBELTT I ZERL L., EWEITEILE
ik E L, FRENIIEKERSE, BEE, RS IU0RRIREREZ5 A
. EHER/CEOKETHIL 2EE, MigiPa OKEBERITHER 1 &3,
HWEECEHO IFWBEL LA, A=V VL TOEKRBIZEAKBRILTOH
BTHOAITED LA T, SEED (1992) FIZEDEKBEREZRT LI,

H5-1 R MEARSRKEER

 ®H K & E oK HFEE il B 22 [=d) il
Bidkcal =g -ip t3=g: 5. 0% 1077 ¢m/'s 0.3 % 1L.0X1077/n
TE M s m Ak () 1. 0X10% cm/s 8.0 % 1 0x10-%/;
1€ i i B AF (0) L 0X10%em/s 1.0 % 1. 0x10°3/m
ME R 1.0 107 em/s 0% 1.0X10°%/n
M7 I G b B 10X 10 % cm/s 50 % 303X (075 /m
T I e e (R AT 5. 0X 1077 cen/s 0.3 % LOX1077 /m
BB (i E%a) 1.0% 1072 cn/s 25.0 % L OxX 103 /m
BB (M EE D) L OX 107" cn/s 10.0 % 1L 0X107%/m

LR BHER, FRANED TOAL, dBRAEEFEDIAEIINTY
IRn7ed, REEED (1995) OfRfIE & EKER - E/UKBEOBRREREML L
(BHi-2K) .

5 I T — ].O
. - HOENKH |
E 4 o ERERERT0.8 &
X 3 AN 106 X
= 2 —04 =
o \\ ) =
o, ,

1 - 0.2

L
0 0.0

00 02 04 06 08 1.0 faflE
%520  FEAZEHHER



54 KEFMBEREHDET
QO LEEEREHE
HZRERIZ, WITRKREMELC 2O TRIBEERE L, HTRKEEEIZHETS
72D QRN ZEHEN 49 THRWOT, W@EEh (1952 /- T0.57 m/H &
L7,
@ TERER
TEREREE T, MHAORWFRBEKERE LS,
@ MHER
HAEBLIVBEIEIFERKEREL, E8 n OTEKMEEES R 7,

5.5 HiFKFRENREAT
551 #{ERHTF X
HTKEREENTEEEZ, T RKESBEZEILEERETNELT, FIL—H
CE DS HBREZEESARAWS 2 RO EREN 2 BH L. 8Fad—
Riz, UNISFF (CRCEEUWImM ZHHLZ.

552 BBHFrETIL
BESHNT, BEEER, BLUKEBEBEBET TN ERMEZ I TIT o2 (58 5-1
M) , #FHLEARERZCSZMAEBIVC=ZAFO—KREETH D, ST 258,
WEHIL 242 THDH, 7 — ) X VILEEEEROBER TEREL, REAKLER S
{(35) DERNEICHREZEEL /=,

553 B HELBEHTT—X

HBE O HH T KMEMENTIZNL S, HEBHOETNBET2ERL, Z0f
AR ZHEEWBITOANMELE &L,

KREERL, EEERHFZ 28, MERpFrEZRIMEEL TEAS
T, £, HT/KEZEEID, HEZEOSEDLDST 0L.5Tm/HETAEEE, HE
#B3y BRMMAHE N 22720 T, OO TRKEEEE 0.0 m/HE
THEGO2IEHEEL .

Li=io T, BT — A, EXBATHDTREN 27— ABLUIIETER
HTHLEEERSyr—X, Gt 0 r—A &7,

%52 % FREETS—R

r—2 Rt B KR T 2 7K R K H T K
A 1L0X10 " en/s 5 0X10 cn/s 0.57 mn/Hl
B 1.0X10‘4cm/5 5.0><107?C111f5 0. 57 mn/H
5.6 FRHTHER

fEM L7t a— Fid, SRR E L TaKE, EAKESBIUVREZENT S,
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REECE BT, Faf/l’ A TiE Na HIREE DR R AT 0E R &4
15, ZruixLTK - Mgl EE s LTEEMEC LI O ERESH
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B 5 5%, HREE 600n OBEF (No.5) THZDETORE LD bk EET
. Tk b, Cam - Mg - HCOIEIEREE 600m mfm (No.3) TZ0FTFOEE L
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FhEE | si-a | sSH-B | SH-C | SH-D |F R No. 1| T BN 2U'F ENo T FENc 4[F #HNo .5
1995 1995 1943 1495 1995 1995 1995 1995 1696
AEERA 12711 1223 12/12 12721 12/07 12713 12720 12/28 ni/LR
BREE (m) 153] 50.93 51 35 282 419 500 GO0 7416.7
176+ |13t |-051= 274 ] 340= | 347 [ 137 | 346+ | 131
Te(TL} 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.04
5180 -7 .46 -7 4Q -7.47 -7.50 -7.38%
5D -4R.4 -48.2 -50.5 -50.7 -46.9
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SH-A TiE Natk BEL BV ozt LT, — D3 #EE OB A DIEA
MEZEND, 7, SHATREZELLBVWRAKSHWSGRZZ L L, REOFEE
BOHFEETBERL 0 NatKk BELLAVWIEEERLTVWATHAS 2,
SH-C TIERIRI I REFEA A BEERR N FoABRENSEVORBALY HBEK
MEHABESRENEIZILDLDTHAS D,

&M 700m FLIZHBIT AR ZEBAITORKTH L=, 5BEONE
FOHLOLD LERADEETEZERBLTNLEM, —FHoBAAr - BAF0
BEAEE - L LIEET S Z b, BARPIIEEROKDBEREIZENL, EX
BEAETSETCNWEELLHIENTES, Tbh, BEL-IERSELIHS
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Figure Relationship between delta O and delta oxigen 18
in the drill circuiation water at Hirabayashi 700m drill hole
1: 282m depth
2: 410m depth
3: 500m depth

4: 600m depth
5: 746.7m depth




$£7- & KERBRER-EBX

RHEE Tk ER~3 FiE  [EHREHEAK
AR Hg.4.4 H8.4.4 H8.3.13 H8.4.13
FRHCE(L) 20 20 20
imPE(C) 23.9 11.7 25.4
pE 7.8 9.9 8.6
BRIEEE(MS/m) 60.3 329 60.5
pH4 8 F V& 1) B 5.3 2.1 2.1
BIFETRE (mg/l)
| Na™ 36.2 65.0 124.0 19.1
K' 4.7 3.9 1.1 4.4
Ca"” 56.2 1.9 6.0 46.2
Srt 0.5 0.1 0.1 0.1
Mg 20.0 0.2 36 15.6
Fe*” 1.00 0.24 0.02 .01
Fe' 0.94 7.50 0.37 0.05
Mn®’ 0.16 0.07 0.07 0.04
AP 0.01 .01 001 ©.01
Cr 20.4 26.0 115 13.1
S04° 3.1 13.5 1.3 8.4
CcO3* 3 48 3.6 D
HCO3 330 21 340 240
Li* .1 D.0 0.1 0.1
NO, Q.05 .05 0.05 0.05
Br 0.09 0.09 0.07 0.08
F 0.7 5.1 2.7 0.4
BT AR (mg/l)
CO, 0.001 0.001 0.001 0.001
H,S 0.001 0.001 0.001 ©.001
FEREBERL S (mg/1) 0.16 0.07 0.07 0.04
Si02 44 23 18 22
H,Si0, 57.18 29.89 23.39 28.59
HBO, 1.20 2.00 3.80 0.20
HAsO, 0.008 0.004 ©.001 «0.001
Bea BT (me/t)
Hg 0.0003 0.0003 00002 0.0002
Cd «0.005 0.005 «0.005 0.005
Pb 0.05 0.05 0.05 0.05
Cr «0.01 Q.01 .01 «0.01
P 0.01 0.02 0.01 0.01
I ol ¢l <1 1

F) T AIRE(TU)
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