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HCOs™ versus KMnO« consumption

V. 6 HCO,;~

BT A I O ABRBITHE R3ksr 600~1,800mg/l © HCO,~ EamL T\ D, HioH
2 FH D\~ B GO IR 5 & 1,500~2,500 mefl W RLSHE L ER TR,

HCO, —Cl- OERITIIAMNE MR D\ TLR % &, BET5H £ Th i< HCO &4 CIF
BOLE Lo CRECEIR E WD LRI (BT X,

HCO,—RKMnO, ##E20BML A TH S (EE8R) .

HCO:~ EodiEpsiiiciasd L 5 LGilobhi,

FTHEHR OFHE > Th b,

S % oL K 1,274 (mg/D 3 4i)
R ” 940 67
==l 7 1,052 6 7
e ” 1,292 77
— v 1,600 37)

Fiedb BiR-—E (-3 LT HCO AL, AL EMKEE KT
WhHESWLLD,

5o CHEER I EEE OO FEEAR DL E 5 vk F—5is RN LU~ T
5B

s B | A4 @) | 8 & E @
* % = ( 5955 2
£ W 7329 5
i Ji 10717 6
H & 32566 6
= & 7007 2
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(1) BEURMOSBOET (ERRS5 %)

REE— EUEH Fy*= 1,23 F3=19.30
b E—rRJIR F, = 1.46 Ff= 4.95
B — EEHH F, = 8.04 Fi= 4.28
H——EM F, = 4.58 F$=19.33
REE—EEH Fi = 5.47 F§=19.33

# Fo= :‘;:2

v

TlebhbEROENTED b SHIR I 7ev,
(2) SEEoFEOEHEM:

b B——k2EH F, =22.9 F} =10.56(a=12%)
LB F, = 3.73 Fi=4.84 (5%)
o JIl—E & F, = 7.98 Fup= 4.75 (5%)
E #H— = [§ F, = 5.4 Fi =5.32 (5%
REE—BE # H F, = 0.03 Fl = 5.32 (5%)
RS LT L T5 L, ROSECHNT B L8 TED,
iy X I ¥ (mg/d
E g i 1,000
REY—E # 1,287
-1 1,600

T s EE-—E > HCO™ HFRIM L, ASE 5 A HIE g LET 5 K% EH
RirEHFERCIMUT? 25 2 2 Th 5,

Z b O EIFREE DI FREE A A3 D BURCH A I O 77 A BB R Bl L TR0 S B i
L5,

AR T Nar, Kt 23 i ch 5035, My AHoERc 385 L, —icEoikss
TR b L e & 84 4 ViR LA T2 012 SO Th b, L2 TIESA # 1

mgft

1,500
ZCo, /
/A/
o
1,000
o o>
/
F
i)(
/‘/
500
500 1000 1,500 meft
HCO,~
HoME B L HCOs™ t 0B &%

Total COz versus HCOs~
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OIEGAAED 5 2 HCOy™ kX fefeBlia R L T b e HEER RS,
HCO,~ » 2t r OBRTEIRRT L S, Ehd THENRE .

B l S. S. { f \ v

1 % [ 0 ‘ 561677 } 1 ‘ 561677+
% % 874 12 156
& e 563551 ] 13 l

FoEKEREHEST, SCO: (mgfl) =11.240.731 - HCO:™ (mgfl) :#FEb3hb. VL
0—10 DLRFISE & LTHHT 5,

BE DTS ICARBAT D OHEH A HENE™ (HCO,™ >500mg/! © 6 &) & L OFEE L Oft
Elr A BHIEY OFE T4 Lo CHERL T4 5 &, B EEREGRO THCHEGEREL, #
TR L C TSR T 50 2 b Iy A ORI AIE © 1 fmkkE, pH 7.7~
7.9, ClI~ 7~14.7 g/l, KMnO, T4 L EE < 150 mg/l BITF, HORC 135~198 mg/l & 7o
TWw5b,

V.7 & KR

Saaer 7 - ) 7 PO ARERY ME Lishotcd T, UEIHC X B L, W
hi 600~1,235 mgll OchIE D, SHBKO 7 AKPIEG 2, Zh b Ol fho £ 7
v LOE KM AR HET 2, Bkl X 51 HCO™ t@ IR NI o Lk, 3
fedb CIF, KMnO, {38 2 & & 0 HERA DR -2 8 RRT

Ch BRI RERE =, Clo, pH Offik b, KA L oT HCOy R, AFat vy
F TR YR L IR L TR (pH W RS B kb 12 HHHT oW 0

.
T4
= .
i
megt|
P
=]
Z
g D
=l
&
g
20
D)
o
® * Auz
0o’ A
15
)
. HCO", calculated from pH, £CO:. CI-
'
15 20 2% 30 meaf!

S10H AFvFLYF Tan VEERER, pH, Cl- pLEH LR HCOs~ & B

Methylorange alkalinity versus bicarbonate calculated
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(G TL[HCOsh]

(HCon
T:: HCO,~ DIEEEFREL (PK,+1log 11 =PK,")
PH—1og(HCO;~1-+10g[H;COJ=PK,/ screvrencecenrnns 1)
5 COy=[HCO;~1 4 [HzCOsl++vrrnrrrerearnmraverains @

1), (@ MHEETL8PKY & LT 6.11~6.15 % Xk, 510 XC HCO;™ calculated
1L N HR®, HCO,™ by titration X2 FAF vV F 7AH VEART, T4 2 A
422 OIFHENFRENR E TR AL TV 51E00E HCO; cale. =M. O. alkalinity OfRic
Ui e s B LTV %,

V.8 NH,*

%11 Xz CI—NH," offa L Tw5b, —ELTHEL AL 3, NHF ZHdHE &
LT — R R EE PRI IR L TR E vy

200

NH.

weft

100

/Kw()aﬂ(

-OTAKL

15 0 o
& 2o o

w1 NHst+ & Cl- & oBR
NHat versus Cl—

TR OIS BT o KRN AIC BT C x NILY & ofic B s 4 B i
Bk, 2 ANTh Clm oBHERHEE Lo >EELPEO NHY #IRL Thab,
V. 8.1 ClI—NH," BofEEsF
--Cl- (g/l) yeoo oo NH, (mgl) &35,
10 R&E » TR - TR

= ® | ss | & | v
Lwm | 66198 | 1 661935
mo ® | 33146 15 20.76
PO _‘W P

(2 HHX 7 - N
= ® | ss | f | v
1 % I Ja 7570 |1 | s

o % 16.16 5 3.23
4 * 191.86
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S b LA B, NH OfoOEELE LA L C OO R >
TULWB LW B, FREROERRBIFERT,
KB ) IBIX y=4.4+2.397 x
H o oFH M X y=5.8+3.03x

V. 8. 2 HEROEREROE
Bk oo FEc 1 KRB OEL A TARD &,
t,=2.563
Pr{|t] > 2.42}=2.5% (n==20)
b bASE IR g L CESMR 0K C x4 % NH OREEALR
B R g B, —EIRKERESSIAL AR L 5 2SR L D NHS BEEAIRT,
W45 LS T BIER SR 0 7 A RIS DU TR — I RHUOBT L g
¥ NH,HCU ok & < 7z s 83 bit s,

V. 9 KMnO; /ﬁ%?ﬁ

TR R-1 0L ARIA R 2 L, 207~344 mg/l DD 5,
12 FicRT & 5 CIm 2 ofBEIRRR A Lisy, SEEHIEL CAD &,

mgll
KMnO, o
cons. X
x o
300
) +
x
* oxe ES
o .
£ s
a
+ % ES
* 2 .
®x
200
o Tokyo Gaa Field @ e
]
e
<]
G
@ L]
100
[
J 1 & P
12 K KMnOs 8 & & Cl- & @ B &
KMnOQu consumption value versus Cl—
2 s.s. | t | v
1 ¥ Il & 3710.81 | 1 [ 3710.3
7 = 31684.34 ‘ 24 ‘ 1320.2
I 35394.65 | |
1
F, = 2.81
F,; = 4.26 (a=5 %)
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Treh by 10% LR bW e EFZE b,

Z TR & B L 267.65mgll ki, FREOS=IE b oKy A Ty A
LK 53 (2,500mg/> Cl-) Hikfic LiE LISHAOMBIKEET 5. = OBHBKIL A F 44
VYF TAAVEE, RRERER L O KMO: EERENE L AT VEEAS L, F e B
DOWTDLE D LRROFECHFCMRT 2BE L AE OV bbb BEY, FoCohbol
AR IRESHIR & ORGSR D e b A IH - ISy AH%E & b, IRl Ta
X 5

TIHT - JIEFH X

o fE 142.25 mg/l (8 jfllf#)

S fnh 5 B 856.4
—E—REGEHX

¥ oM 267.65mg/l  (26}H{E)

AR o 8 1415.8

SR L e B 005 (RY=1.65), SEEEOEL D L Fol=12.16 Lich, &k
RIZUTTHELRED > B, Tichb o fBfmolEkchoTh, Bbhrc—E
—REEMOE = — F@kDIFATH « JIFH A O =2 — Fodve ik & 0 KMnO, {425
MHREV, NHyY ROWTCLMEOHREE LT Ehithsd, o SCEEELWT— 2 %25
e, EEMLX & KMnO, J4ZEREY {, MR VCEd 5.

ZZC KMnO, #EOAE - bt T 2B S 508 5 vk BRI T~ T
A, HBIBRNCRT L 5 o BT A D ey,

mgf!
150
o +
A
% o
X .
. %
I oF * . K
X ok °
[}
3 X
100 + x
A
A a
% .
60
[}
150 200 250 300 350 meft

KMnQ, cons.
B 13K I-: KMnOs iH B & t © B #
I-versus KMnO: consumption

EF Lz~ FEEORZVWERTEHIR & 2 — FEE O D EERIRT Y AHPEH & % ik
L7cHf, KMnO, MEHEZEFECHL P KREWERRLTVER, 2~ FHNTHELL &

2 9) M: MG R1, THEE Rl Hr0g+t Rl (BRER~EHRBLCHL I h 2B R )
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B, Ioxh LEERLLRAEWS 2 Thb, b LEAEOBE AR TS
5, I'—KMnO, 4% f—NH*Cl- oBMHBEEFEA AL R T L 3£ 5B, fIET
BECL BEROMEBRL D, 2\ 2FEMHEEGOMTLAVC LB TH D, fR
KMnO, JEEE L5 L5 millEX VAR = — FEEOED D WHIEKRNT I- 03
AT A = LTI E A ERARSOTH A 5, S hI RITEEER (s L OEED)
DOIFGEHMED L ~ETHA I EHBZLD,

V.10 Fe 44>~

& I Bk te & 5 g SEE L 5 5 Fe oOFHER D\, HAY 7 FHFTH
ST d, BEEROREA LIS DR b Thb, L LET O LECETEEsk
A FVIERL, B18A F i3 80% L bk 5D, 97% KELTV550L5H5, Floa#iAe
AV LT 6~Tmgll BFChHH, KRS mg/l BEFTLIVLE) THD, —HRCHH
HH AHOMH Bk Fert+Felt (% 0.3~7 mgll T mgll LITHE L,

V. 11 Ca*, Mgt

Sl OV T Cart 1k 65~173 mgll OFEECH 5, FEEC Mgt (1 179~453 me/l D
Blwd 5

Cat*/Mg™
{wt. ratio)
0.7
0.6 " x .
S +
0.5 X\
. i
% .
p \\\n
0.4 4 g ok ® - l:
. + v~e, ‘o
03 B" Sy
0.2 q
0 v T v T v v v - =
1,000 1,500 HCO,-

% 14 E Ca¥/Mgi+ i & HCOs- & © i {7
Ca2+/Mg2+ ratio versus HCOs—

Ca*"/Mgt* » HCOy kOB L LIE—B TR T LB I T 52, —Ith= — Vi
Koo TH D EEURD L 55, hbid &bk ounT plot LThaA, EHEH
K OAIRG & —EHHIR LB SR RCT 5 X Y8kt b, LonlvThie LT
3T YERREL, TREGOT — X CHEBOEIRDHELS, FIoMhiisr L OBMRLHRE
L0 T, flift—ifn 5 2 HCOy & Ca**/Mg*t :0oBRaIiNTis,

®x ® | ss | £ | v

1 % @@ ‘ 12.2454 | 1 | 12.2458%
% % 8.5031 ‘ 26 ‘ 0.3270
% # | 20.7485 ‘ ‘

Ficit (Catt/Mgtt) =0.747—0.000276 X HCO;~ (mgf) & \~ 5 [ERETERO B H IS
L, 7o Ca Mg LB bic HCO,~ oEic thic\ T2 L3 Thsb, 0L 57%H
SIFET AN B G B cthibhb,
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mgft /

@
200
Q,
e 6
Ca®* x  x F
x
& s o
.
q\?'c)'@ o a +
o:iy' + ¥ X b x
A L] L] *
&0 . %
100
) a
&
*
o
o]
g sy
§ 10 15 afl 20
Ci-
HI5 X Cat & Cl- & o BY (%
Ca?+ versus Cl—
mgjt
500
W . F
.
400 fors e F
.
®x
x
2 m o *
300 x
%
& T A * 5
. %0 7x .
o]
o
200
® & &
[o]
S
PP
100 9 *0,@‘“‘
(G
/°
v 5 10 15 et 20
cr

%16 K/ Mg?+ & Cl- ¢ o B 4%
Mg?2+ versus Cl—-

Ca™*—ClI~ (8515[X)), Mg**—Cl" (16 X)) OMBEIRE %5 LI0-3F v i3k X, J|
WS« TEBM A A IR U TS IR LSS DI, B0 UIBmEnln bh b,
BFT 5 L IR/ 5 IS « JLHE 7 A H OBk 0I5 Cart 7% <, Ca*[Mg™ [
LREVENS Z L THD, EEMIR & IR & FEchoT, BHEEY AMOEERITER
B~ Cat* i~ Dinys, FIE « Bl - 1045 « Bl & 07 ABITEOZERA I L ¢ 4 168 —
REBMRCALT ko Car*/Cl EARA LT\5 X 5ichz b,

V. 12 HBO,

37~93mg/l ORI H>T ClI- & OEICH - EABIBH B bhb, iR R-1 2/Fns



mglt
100
.
HBO,
.
.
. 4 .
.
50
1 .
.
%
% »oox ™
)
5 10 15 all 20

cr
17 ® HBO: ¢ Cl- t o B &K
- Ichinomiya-Otaki District X Niigata Gas Field
HBOz versus Cl—

R ER T LT B 0 (93 mgll, KETE ORI TH & is A X bR LI o

SPEME S A Bk o HBO, o\ Tk 5 bic\ hs,  BARERNE © OB AH O
A 25~30mell %L, CI kO x5 & MK o {icifyv, ik o &1 o
i BEL0Y 1029 20 7 7 3 WIFERE DISFEEEIC 35 W CUEFHgIR © 75 73 2~6 %R L TWAH LD
THhHde

WS el 2 BTN ATEH L W 5 25, SHUE D BA U L e KMaO, 12,
I-, NH,* 7¢ ¥, Sk e iRt Lo B i o 5oy o B S EEHER A b ivioy o IR
ORI AL & 0 1R B o ik o LI hofERd & S o 75,

e O B O T O #iAk o B oillEe L 5 £ P 300~400 m LIPE 1,000m & T
OETIE 4.86~5.56 mgBlke & e Tl D, HMR ISR OFE AL L T ects 9~23meBYt
BN, SRR LI CYREK ORI ASE S e ode BT 6 &, e S D BT
K Balsmmis X 2 5 2 b e,

V.13 SO/~

EFOHI TR Licsig L 4 L 2mell BITFC25F0 5 3 mell D% T %, SHTH
BEA SRR 5 F ORI LU L2, BT T osn b, &5 WikHiEk
BADES E EL BIE, LTI LT S0 &b T AT T L3 ARBERD—
SORHETH S, isAEE NO,-, NO; Kt LTu w7t BB « MU0 RET
Lo b M ST,

V.14 HEAEF A~

#HAY 7 12 ETRC o THE L.

CO; LIS SIGTEH A 16.9~34 .8 cefl oFiMich %, HS gL A Yo biicw, I
FEEAI T A Y 7 b AIRGES e, BB LIRSl L e IREC O v 7Y v 2N
WA B O T, B ool WL 2535 AR, HNGEETH 2o L BbiLs DI 20T

=E10) ANEFIE -S43 4% BXHE/ARETII0 (WA, 1900 48 B, IETRERITRON (KAa%)
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(X 0.64 cc/i N THFE D AT V¥ + L OB WK A L BT 5, 1S Arho CH, %
RET79.8% Lic D TWBN, HAT VI NAD2 3 7 FEERBIUFAY 7 F OFRS8e = &
b, HEDLEHE LAY,

V.15 ¥ a x =

A2 BRSSP OREORISOTLERARAL T Do LIpO TR B
HERE L7cuas, 0 1%EIFThs Ad12, A226, %X T4 »bfli+ss CH, 9%
BLET CO;, RBBRELTOL 5 Th b,

T BTEE A AN Do fst ke CHy 90% Lk, CO. B%LTFChs (ks 1953
SEHWVERAFTR .

V.16 &

AEC I\ TSRO DOFER & BT 5 FoRE 69, kst Lcrofxo
HFAE, HEERSY T L, = OBk oM ST R o\ TR S D0t h 2T
& A OIFELEE=HC T v OoKIE 7 A 7 A BRIk & AV B B e\ & 2 i« i Bk L
LEBPBTLNTHSH S, Fleod “LHoiE” LEHEHT AHSEE LTL5 AR
FOC I S h 3 IR e 4\ WWFERIUR O BIEREA i B35 _RibiEs
OB 3,000m B2 ARAEEELAEL, X OITFMCEPERCE S £ TRV
BORFEEL A, ¥z oM CEIER L 2 DR AER - BROSH ALV, Zh
b OZEEN D = ORI 7 A O O— % 5% B IEFE— A% E 7 A O 77 ARk
S B, Tioh b B OBETEK & L CilikaEd TE bl th 5,

MR Ok & TR A T DM OHERIC 1 5 7 ARG TE 5 &, TFCl- oS
Wk, Ca/Clm oz &, Ca™/Mg {Hoffuo k, NH/Cl fEoffv-c bk X
O° KMnO, #MEHEOARE T X OFEE & Lotk LTl b LM TE S, b AS
E——EH oL &5 &, I7/CIm A HAERE T 5 (EE M58 S, o
AR B B AfRER, HCO,~ DR, NHHCIm (HOMAR AL T2 bhb DT L
VIRGETH D,

FHFORSHEEFR By Cart/Clm, Cart /Mg &) (212 (FILH 7 A H7s X, Ao Mih

RS HCOy | ' | KMnO, o
oo o | JRESE | T | T/C | EiefE NH,*/C1* IR Catt Mgt
(mgfl) (mg/) | (mg/h
[ *107
Kk % % 1°C/35m | 104.5 1274 ¥
- | P 8.23 | — [NH,*) e
£ B 0 S | =aarzarery) | 28
SE 4R S
1 i . 107.1| 7.78 | 1052 g B
cated 1
PEHE | 7.32 _ 267.65 | I
e | 111.1 1292 ity S
Lt =5.8+3.03(CL) ]
6.59 3
=t 4 93.6 | 1600 | 5.36~8.04 <
i Faug DR R B G
# ®o1ocom | 355 | 651 14z 8.77 w7 |8

* Cl- & g/l +35, NHst 1T mg/l,
#* HCOs- ¥ mg/l 235,
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BARHE 0 7 AR TA B D EHAREIRC R L ¢, SHER CSM O RS RE . TR
HLEIEOERENAZ G, Ld SHICRREO/NEE & 5 ¥ BRI SRR X CHBEH
CHEDIBILE b OND B, PlXIEEEHRC I\ CHER—IERENTE L 5 & L O & P
»C 1-JCI AR B © L 7s SRFHICH B, i« DB HOMHE BRI M E R O
(PR LORREAS b0 b 522, ThUEIOME: L ClkoRe b3
DS SRS YO L RBERC D BT RETERELTAL ),

His T A B 205k L ik O B85 % Mkl o Bk 5 HERE e b OF IR T,

VI. % T 0 % %

VI. 1 % A7k IO R

Seg — FEORAIF AR ED e bRET D E 97 A7k (gas-water ratio, G. W. R.) &
W AR S B EIRR TR d,

R O b 7 R, IERRE D FRREEC 0T O TR O - ABHERIC
SNTHRD E, G W. R, OAFEIT 43R L TR 1D,

KIVEEOHR R-1, R-2ik (W FhbAEE Fhth 0.71, 0.55 (680~800m IIRIL
@A) BRL T AL,

ERE IR ST 1,84 %55 LT 5 (1955 4F 6 AR #13),

BB - RS EHREGEERE L\ 2R 0 R TIE 0.6~1.0 72T 5", s OBIED
5 5t bk DAY BT HIFCIIES « BAT VY ADEF OB EER T 5 L5
ThH, FHIFHETHHELTLRBERN X5 Tha,

BEFCIa— F 7 AHORABRTHITH 2 TEH 7 A HBIMMR Ofil% H1T % &, 19554F5
HoO4TEHEfET 8 £ Lo hE 1,

= b OBER B L TR © 2R R X odhie B HEAL RS G W, R 2R
L5 b Thb, HIEETGTRS K38k, RN SRKEMT & « ABUIR AN
(t%ﬁm®ﬁ®~ﬁ-ﬂ%-k%émzmwﬁﬁvMET¥iDﬁ%m%KMK@DK@ﬁ
T AT, RO ZKFE T TRIC s %,

Lk A HHER T AR LI LSRR LI BB L, WiIE O < FEET DR MO
%Mib%ﬁV%EIDW%$®Eﬁﬁ%VOME¢§tM%EK%LTﬂ§Ltﬁ%MLd
LIS H AR Uik bbh s O 08 0 g e REIBIH RS 4.5 & F—HiHTh G. W. R
BREEECH D, hoBREO T LA A AMERTE G W.R D EFE5HRLRS, &
h&@ﬁ%@é%m%o%?@%%kt%Kﬁx%l@ﬁﬁﬂ@im%@¢%%ﬂ?é@&k
Bf,ﬁﬁ&%KLTT&mBLﬁDMEK%@%ﬁ%kLTHﬁ?%C&%%T%D&MW
L35 %

ﬁ#%@%ﬁwu@ﬁﬁkcammka&k?ﬁkEKMQm&éﬁ,%ﬁ@%ﬂ%t%%
FEDEE S Tracture system SUFERAHF ADTH L h 0 EFARIATERE LCEET
5| LEERLTLEEL L S EROBLRHMAL S 5. #WETH L ThbIC LT
DI 2 L Bk & OBEREC /e 5 & FRC, R bRk OBARIE TS b RIEE £
TR EE LS 5 LIRS h A1, KEEHMRCHM G.W.R. OXTF5H 21,

2 11) EWERET K. K. EREEFOMERE 25 (1955 /7 5 SO,

2F 12) FREmRNE Q955 48 12 H)o

= 13) HERA K. K. OREEEC X%,

3k 14) HAKRENHE K. K. OfETE X2,
2t 15) HYREOHIEEHIEET A 3 bR UERERES b0 LHEL 5 5,
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ﬁfjfrg-?: - BB (fracture system) DISEHNF UL 7o 0 L B L UHIBOHEA AT S = &
(Moo B E A T B TIRBIE -« - - SHHHE 23 F 72700 ) & BIRO TR FTAEME D s 5

VI 2 BdEhr L KE & 0Bk

R P C b 2 e I PO PRI A Heie 3 % &, P L A—IBf Ty, 2513
EAEDNSBRMHREIECL S5, LA CTCRAEE L 5 KEE GOW. R, & kil
BV AL 2 2 e do BV A L, IR A B35 & [ @ BRI L ¢ b s 1
W% BRI 5 LR OB 2 RICHIC AN TR il s h,  HE# - stratigra-
phical control {LFENIT/PE L EGS Z 2 ThH B,

CRARIRD 3 FITH e BB fE7: 5 EIEMME & b 2 h B L, AiEf e Ly - WEAE T
TBLbrhs,

VL 3 KE x ¥ oKk OB%

FTECFER LAE Y, WECIIMERAA B RS, G.W.R & NH*/Cl-, HCO, OHIR 4
il & VI IEFHEE, I7/Cl 2 X BB R B RS,

TEROIKIET ATHICEET 2RI D, ChBIERT v & + A0 FEHIE Ko derivation
CHIROCET RO L S ie—RAax b, o2 ® derivation OFUEDIET Bk LAk 51
Te LOEMSC HRT2 LT 5 2 L A AMRETH 5, 0L 5 ImBE LG, Dl
LY REE—EHICET B0 77 ARk O T/Cl O FRHLEC E 2 13 ¥ k35 &
W Z e, ZDX 5 IeBF 2 i ERBUELIT OIS OB RS 7 A OB BT 5 7 — 2 %
TRTHD ZAKRBME LHG 2 2 CH B 05, KA L HETE T TLb & ROL2 s
DHEFLNY U & oHER4 SRR AR 2255 LT %,

1 Ju By AULRO MFETI NG NHAJCIEELS) X b CfE< (1.48 48), #o G.
W.R. % 0.96/350~400m, FEH ABAIEFTHE WV LI B TRkt 2 ha, T/CH |
4.27 FTHF HRE Vo, WMOBEIo- FTEE 2 Bh, RIIT R EA ST T
Ly Fg

Ihriinéo »_@Bh‘t@ %J}Hﬁ%xﬂcéa‘bél \/mﬁ&/ﬁﬂq_ :113»60

3) U B A UEEROHSEMT N NHClm=6.61, G. W. R.=1.70~2.0, I-/Cl" =
5.47 fjﬂﬁ:ﬂﬁc}u{v.bij:mﬂfé‘ﬂ#za%J‘khé\:h%o Wik o> ds 5 mIREMHRIE 23, W,
LS R AT Cliiowv 2 Bl s,

4) T ART « CHOT A ZER R 3 b A O FRIT R F OB i X S 40 % & 10
bz, G W.R. EFHEAT: 5T BERMHCIEM L, NH,JCl (355 11 Bic s 0
S, TJCIm 3 LR (856 X)),

5) MBS L OTEERO 7 ATHE TR b RS T O T BT E o1 R BT
R D MRS 6 7 ARERILL T B 2%, NHLYCE, I7/Cl, G W. R 31 b Wako b
FEENA o # A =2 — IR LI /i LS A6y,

D~5) OHRALHET 5 & (a) KRHEC— SRR A B 5 ks LEBRIH A
BBEKCH I7/CI Wi~ KA B & Bh 5108 v s < 7e 5. (B) G. W. R. LR
FIHIE F 72 3 S TRIOHEI %55 35T h KETeffid B CIRE LT 5
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Modes of Occurrence of Jodine from the Brine Associated with
Natural Gas at the Bosd Peninsula

By

Yasufumi ISHIWADA & Yoshijird SHINADA

Abstract

More than 98 % of the iodine production in Japan is based on the highly saline
formation water from the gas wells at the middle part of the Bos6 Peninsula, Chiba
Prefecture. This formation water is essentially the fossil sea-water in the upper
Pliocene bathyal deposits.

In the present report, interrelations of the main components of the brine
except alkaline metals are described, and a interpretation to the geological process
of concentrating iodine is offered for the further studies.

The properties of the brine are comparable with one from the other gas fields
within the same upper Pliocene basin, but the main reason why the brine here fits
iodine production is its high I7/CI™ ratio.

The I"/CI™ ratio shows correlation with gas-water ratio, NH,*/Cl™ ratio and
HCO,~ concentration, but this may be a apparent interrelation and not essential.
Looking over the South Kwanto gas fields, potassium permanganate consumption of
brine having high I"/CI™ ratio is large. This may indicate that the brine here con-
tains much dissolved organic matter.

1t is inferred that marine algae of the past neritic habitant concentrated iodine
from the past sea water and supplied it to sediment after transportation to bathyal
bottom and burial in the sediment. The geological history during the later Pliocene
stage over the South Kwanto region will more or less support the inference.

The geographical arrangement of I~/CI” ratio now observed may be correlative
with the distance from the inferred past neritic waters.






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The currently published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule,
each issue of the Report will have one number, and for convenience’s
sake, the following classification according to the field of interest
will be indicated in each Report.

Geology

Petrology and Mineralogy
Palaeontology

Volcanology and Hotspring
Geophysics

Geochemistry

A. Geology & allied (
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|

e opp D

Ore deposits

Coal

Petroleum and Natural gas
Underground water
Agricultural geology and
Engineering geology

Physical prospecting,

Chemical prospecting & Boring.
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B. Applied geology {
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C. Miscellaneous
D. Annual report of progress
Note: Besides the regularly printed Reports, the Geological
Survey is newly going to circulate ““Bulletin of the
Geological Survey of Japan” which will be published

monthly commencing in July 1950.
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