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Abstract

Spring waters and gas-field brines collected from Boso, Miura and Izu peninsulas were
analyzed for Br—and I~ in an attempt to know the effect of the gas-field brines on the mineral
springs. The spring waters and gas-field brines from Boso district are 1 to 3 times higher in
Br/Cl ratios and about 1000 times in higher I/Cl ratios than seawater. Bromine and iodine
originated from organisms in the marine sediments underlying the greater part of the Boso
peninsula seem to have been added to the spring waters and gas-field brines. Br/Cland I/Cl1
ratios in the gas-field brines decreased toward the northern part of the peninsula. This may
be due to the variation in the thickness of Lower Kazusa Formation containing natural gases.

The Br/Cl weight ratios in the spring waters from Boso district range from 3 to 8 X 1072
and are higher than those in the spring waters from Miura and Izu districts ranging from 3 to
4x10-3. Generally the spring waters with high Br/Cl ratios have also hig» chloride contents.
This may be due to the influx of gas-field brines with high Br/Cl ratios and chloride contents
into the very diluted spring waters with low Br/Cl ratios. It can be concluded that some springs
in the central part of the Boso peninsula are genetically related to the gas-field brines.
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Fig. 1 Map of sampling locations
1~22, M1~M7=Spring water Gn: Ga: Gm: Go=Gas-field brine
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Table 1 Chemical composition of mineral spring waters from Chiba district
No. Nainé Sampling| Temp . pH Na K Ca Mg HCOs3 Cl SO4 Br I
Date [§2)) (mg/1) | (mg/1) | (mg/D) | (mg/1) | (mg/1) | (mg/1) | (mg/D) | (mg/1) | (mg/1)
1|k | 891027 | 19.9 | 8.20 | 2960 98.2 | 34.5 | 81.9 [2293 3540 0.0 |15.4 0.67
2 | #% # ¥ |931022| 20.5 | 9.09 89.7| 4.69| 1.68| 0.34| 229 itsa| <i 0.077 | —
3 | ® ¥ | 930807 | 24.1 | 8.87 | 167 9.03| 2.10| 0.46| 37.2 39.5 | <1 0.217| —
4 |k T # 930727 | 20.3 | 8.32 | 262 12.4 7.99 | 6.52 | 689 40.7| <1 0.229 | —
5a |7  #@-1|880304 | 16.4 | 7.64 85.8| 8.27| 61.6 | 10.4 | 355 62.0| 5.51| 0.230| —
5b | #F  #E-2|880304 | 17.4 | 9.18 | 152 7.39| 4.80| 2.60| 328 69.2| 0.24| 0.390 | 1.88
5c | ¥  $@-3|880304 | 25.8 | 8.08 |4010 | 107 50.5 | 64.5 |1035 6219 0.0 [33.4 2.94
5d* | %  #i-4 | 910311 | 25.6 | 8.00 |4140 | 112 39.0 | 70.8 | 952 6350 0.82[35.8 18.1
6 |48 L4 4 | 930727 | 23.9 | 8.40 | 1349 23.1 4.19 | 5.48 | 860 1562 <1 5.78 —
7 | & # | 930727 | 23.2 | 7.72 | 132 3.06| 23.0 | 15.6 | 355 38.1| 57.3 | 0.165| —
8 | # *x | 930727 | 23.7 | 7.31 44.5| 4.73 | 107 43.4 | 232 33.7 | 349 0.114 | —
9a* |4 PE-1 880305 | 10.8 | 8.19 |2280 38.3 | 34.4 | 22.1 | 956 3204 0.70 | 12.7 1.05
gb* | 5 y%-2 | 910312 | 16.1 | 8.69 | 950 5.49 | 68.0 | 22.3 | 283 1310 | 203 4.54 0.24
10% | F+ £ | 880304 | 13.4 | 8.27 | 1792 11.0 | 61.5 | 21.3 | 296 1258 78.4 | 4.94 0.76
1la* | % B-1{910311 | 18.4 | 8.40 | 623 5.39 | 4.81| 0.97 (1020 360 30.5 | 1.39 0.53
11b* | % =-2 (910311 | 10.8 | 9.06 | 674 9.70 | 2.40| 0.78 | 664 624 23.4 | 2.65 0.92
12 | ¥ sb [ 931115 | 19.5 | 8.96 | 236 3.27| 2.62| 1.00| 447 91.6 | 27.7 | 0.3718 —
13 | % % | 931115 | 16.6 | 8.53 | 136 4.31| 11.7 4.81 | 282 76.2| 25.6 | 0.334| —
l4a |f&  (L-1|880304 | 26.5 | 8.70 | 905 20.8 | 12.8 | 10.0 | 840 1030 13.1 | 4.10 0.92
14b* | f5 -2 | 910311 | 25.5 | 8.86 | 597 14.3 2.88| 1.3 | 796 460 6.67 | 1.84 0.45
15a | #%  %-1|880304 | 18.5 | 7.94 |1730 48.6 | 59.3 | 35.3 |1102 2455 1.41 |21.5 7.62
15b* | 38 -2 /910311 | 18.3 | 7.91 | 1920 54.7 | 40.2 | 46.6 [1040 2670 0.82 | 23.0 19.1
15c* | 38  #%-3 910311 | 15.0 | 8.77 | 392 13.3 4.97| 2.53| 774 190 3.64 | 1.37 5.79
16 | B | 931115 | 19.2 | 8.30 | 1117 22.1 5.60 | 5.28 1142 1101 <1 5.01 1.63
17 | % # JE|931115| 20.5 | 8.58 | 458 12.0 2.48 | 2.32 | 992 116 4.49| 0.436 | —
18a |#@  £5-1 |880305 | 22.1 | 8.69 | 640 12.8 4.40 | 1.20 |1610 85.2 | 12.1 | 0.350 | —
18b* | #1  f5-2 | 910312 | 15.2 | 8.65 | 644 14.0 2.56 | 0.78 [1460 123 13.3 | 0.380
18c |#  75-3 | 880305 | 21.0 | 7.65 |5310 87.1 | 242 24.0 | 436 8765 37.4 |33.6 1.53
19a | & -1 |880305 | 28.5 | 7.97 | 2415 75.6 | 97.0 |103 499 4186 41.3 |28.8 5.57
19b* | 5 F-1|910312 | 15.3 | 8.18 68.7| 13.2 | 45.2 | 34.6 | 366 46.0| 16.0 | 0.120 | —
20% | fi | 910312 | 17.4 | 8.23 | 252 21.6 | 19.7 | 13.6 | 771 35.3| 5.5 | 0.290| —
21 |pE W 14| 931229 | — 8.23 | 2100 52.0 | 11.4 | 20.9 28.6 | 2288 <tasE|\mEg 4.90
22 | REILZgER | 931229 | 17.3 | 8.27 | 174 6.76 | 5.28| 1.77 5.50| 45.3| 69.5 | 0.176 | —
* Quoted from the reference (4)
Table 2 Chemical composition of gas-field brines
No. Name Sampling) Temp . pH Na K Ca Mg HCOs3s Cl SO« Br 1
Date (C) (mg/1) | (mg/1) | (mg/1) | (mg/1) | (mg/1) | (mg/1) | (mg/1) | (mg/1) | (mg/1)
Gn1l | BAEFF1 |841000 | 34.3 7.9 | 11310 | 353 | 327 332 552 | 19530 | <0.5 | 117 51.1
Gn2 | BEEF2 |841000 | 30.6 7.8 | 10950 | 336 | 267 482 552 | 19460 | <0.5 | 116 44.0
Gn3* | BEFF3 | 910603 | 34.6 7.4 | 11720 | 344 | 349 340 549 | 19000 | 1.0 | 116 49.8
Gn4* | BEEF4 | 910603 | 29.9 7.5 | 11610 | 317 | 279 511 544 | 19300 | 1.5 | 111 42.6
Gn5* | BEEF5 | 910603 | 33.7 7.5 | 11690 | 324 | 314 410 561 | 19400 | 1.0 | 120 49.5
Gné6* | WA 6 | 910603 | 31.1 7.5 | 11660 | 321 | 282 478 561 | 19400 | 1.0 | 118 45.1
Gal |/8 1 |880305 | 26.0 7.6 | 10000 | 261 | 259 511 906 | 17580 | 0.0 90.8 | 53.8
Ga2* | i 2 | 910312 | 25.2 7.4 | 11000 | 265 | 237 538 940 | 18100 | 0.8 97.8 | 51.0
Gml* | % B 1 (880721 | 24.6 8.1 | 11500 | 316 | 207 419 1075 | 19420 | 0.0 | 162 142
Gm2 |7 B 2 (880721 | 23.4 8.1 4060 | 114 46.7 | 101 1336 6140 | 0.0 42.5 | 31.1
Gol* | k%% 1 |880721 | 24.5 8.0 | 10100 | 249 | 211 173 806 | 16460 | 0.0 | 141 122
Go2* | k&2 | 880721 | 32.4 8.0 | 11000 | 324 | 259 240 893 | 18330 | 0.0 | 147 118
Go3* | k43 3 |880721 | 30.6 8.2 | 11800 | 361 | 163 291 1571 | 19240 | 0.0 | 168 136

* Quoted from the reference (4)
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Table 3 Chemical composition of mineral spring waters from Miura district

Na. Naie Sampling] Temp . pH Na K Ca Mg HCO3 Cl1 SO4 Br 1
Date () (mg/1) | (mg/1) | (mg/1) | (mg/D) | (mg/1) | (mg/D) | (mg/1) | (mg/]) | (mg/1)
M1 | & 930324 | 15.8 8.21 211 | 12.3 19.9 15.7 564 101 28.2 | 0.42 0.0
M2 | BT #8 £& |930324 | 13.5 8.96 106 2.69 | 24.8 4.76| 306 30.8| 39.7 0.14 | <0.1
M3 | % 4 930324 | 11.1 | 10.2 118 1:1 3.00 0.08| 196 23.6| 94.0 | 0.08 | 0.0
M4 | K & & |930324 | 17.4 8.64 335 | 13.8 5.91 7.75| 527 243 62.5 0.96 | <0.1
M5 | #F | 930324 | 17.5 8.94 200 7.92| 12.8 8.88| 570 66.2 3.29| 0.31 | <0.1
M6 | B | 930324 | 15.0 9.46 325 6.68 1.57 1.85| 943 22.4/ 29.0 | 0.07 | <0.1
M7 | =iymE | 930324 | 16.7 7.85 | 10200 | 217 328 413 301 |18600 <1 83.1 14.6
SW | ¥ 7K | 880304 — 8.38 | 11000 | 391 410 1387 150 19750 {2690 67.5 0.05

BYIR AR XL O 2 AAMABEAKDONa/CLEEEHCO3/CLELDBIfRZ R Lic. i KE 5O s %
BTl (B UIAD B gk DB T OBBEOBE R A B LIE WEEZ LR ACLE2REREL LT,
AC=Cm—Cs (Clw/Clg) #3k®DTc. Z T, ACHEFLERS COEREMKRES S HERWIC
), CoZiBHERTOBAERSCORE, CsidiKPOBITHES CORE, Clm, ClsikEh ZhiE
WRBIOWARPOCILOBTHS. ZORI DRDIANa & AHCOs DEIFRZR 3 iTxRd. X2
BIU 3L =MEEEED IR EDONaD#INO K5 IEHCOs WilA L TWw 5 T & A3
5. EEmsr 2 LA0REQ), FH6G), A©), @&ili04), #EA5) Kk SiEEEs Th>HCOs
BERE. ZOX 5 RIREE, BHEDEY S ARBHCOs &EDK & FHKERD ST D
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Fig. 2 Relationship between Na/Cl and HCO3/Cl ratios
Ch=Mineral spring water from Chiba district
Mi=Mineral spring water from Miura district
Gs=Gas-field brine, Sw=Seawater
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Fig. 3 Relationship between ANa and AHCO3
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Ch=Mineral spring water from Chiba district
Mi=Mineral spring water from Miura district
Gs=Gas-field brine

Table 4 Br/Cland I/Clratios, and ABr of spring waters and gas-field brines

No. Br/Cl I/C1 ABr No Br/Cl I/Cl1 ABr
x 1000 x 1000 (mg/1) % 1000 x 1000 (mg/1)

1 4.35 0.19 3.30 Gn 1 5.99 2.62 50
6.83 0.04 Gn 2 5.96 2.26 49

3 5.49 0.08 Gn 3 6.11 262 51

4 5.63 0.09 Gn4 575, 2.21 45

Sa 3.71 0.02 Gn 5 6.19 2.55 54

5b 5.64 27:2 0. Gn 6 6.08 2:32 52

5c 5.37 0.47 12.1 Gal 5.16 3.06 31

5d 5.64 2.85 14.1 Ga2 5.40 2.82 36

6 3.70 0.44 Gm 1 8.34 7.31 96

T 433 0.03 Gm 2 6.92 5.07 22

8 3.38 0.00 Go1l 8 .87 T 4. 85

9a 3.96 0.33 1:75 Go 2 8.02 6.44 84

9b 3.47 0.18 0.06 Go 3 8.73 7.07 102

10 3.93 0.60 0.64

1la 3.86 1.47 0.16 M1 4.16 0.07

11b 4.25 1.47 0.52 M2 4.55 0.03

12 A=1:3; 0.06 M3 3.18 —0.01

13 4.38 0.07 M4 395 0.13

14a 3.98 0.89 0.58 M5 4.68 0.08

14b 4.00 0.98 0.27 M6 2.99 —0.01

15a 8.76 3.10 13.10 M7 4.47 0.78 19.5

15b 8.61 7.15 13.90

15¢ 7. 21, 30.5 0.72 Sw 3.42 0.003 0.00

16 4.55 1.48 1.:25

17 3.76 0.04

18a 4.11 0.06

18b 3.09 0.04

18c 3.83 017 3.64

19a 6.88 1.33 14.5

19b 2.61 —0.04

20 8.22 0117

21 T=T8 2.14 10.0

22 3.89 0.02
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Table5 Bromide and chloride contents, and Br/Cl ratios of mineral spring waters from lzu district

P 5 ek e O T L IER
Cl Br Br/Cl Cl Br Br/Cl
Name (mg/D | (mg/D xﬁmo Lo (mg/1) | (mg/D xﬁgo
= H 184 0.484 2.63 Pl £ 11.8 0.040 3.35
=+ il 265 0.707 2.67 D% S & 13.3 0.038 2.38
O - 54.1 0.176 3.25 BN 15 10.1 0.030 2.97
I 125 64.6 0.214 3.31 %= w 7.24 0.027 3.77
= R | 8030 27.9 3.47 i3 f | 116 0.288 2.48
A | 1410 5.13 3.64 3 | 138 0.318 2.30
K R 13.4 0.054 4.02 X —~ | 181 0.472 2.61
% o B 40.4 0.120 2.97 &gk | 106 0.290 2.74
A » 29.8 0.102 3.42 e gk R 67.1 0.185 2.76
iy Ji 128 0.316 2.47 BoxDE 26.7 0.073 2.74
Av. 3.19 i %= 63.4 0.172 2.71
Av. 2.84

2o, SOFINEBRWTEADERE DKE o kd, ZHEEDHRERFE LD PN
R RSNt —F, FEEEDRIERDOBr/ClLLZEANEARATHKDER I D/ NED 5T
* - 1/Cl i3 A DEARIER /N E WO T, BIR, HABEMREKE LEAKEIDRDRE
o to. R H A BEAADZ RSO HLOEIRRIROMBEL D KE L, &<HABMHEKD
I/ClEti oS X » Thirie D s 5 T B 2 &b s T

FEREE A L, F& LT Bt S EFtte A TR L E LT ERED L
s b T BRI D FBERC T 29, T 0 BB K E @500 AR HE CERZ) %
LTEHD, KRFAIEL LT HEBROEMBE, KRB, f7ri#E(C DR t5)
D3@BHELERENS. ThoDH AFRBUBOREER & AT BIX T D b i s
T ERHISRTE DY, KEE, SEMARARSIEV(K4). HRAEMHADBr/CL 1/Cl
Wa - oEENSER KT ey b LTAS EASE(Go), EHEGmHMBAE L, E(Ga),

Fig. 4 Contour map of the thickness for Lower Kazusa-formations (m)
(transcribed from the reference No.9)
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Fig. 5 Relationship between ABr and | contents

Ch=DMineral spring water from Chiba district
Mi=Mineral spring water from Miura district
Sw=Seawater
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% Ch=Mineral spring water from Chiba district

Mi=Mineral spring water from Miura district
Sw==Seawater
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