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A New Classification of Hot Spring Waters Welling Out in
the Gora Buried Caldera Structure, Hakone, Japan
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Abstract

Based on the concentrations of Cl1°, SO,*" and HCO; as well as their concentration
ratios and temperatures, we propose a new classification of hot springs welling out in the
region of Gora buried caldera structure, Hakone, Japan. Hot springs of Type 1 are featured
by high concentration of Cl and high temperature, and those of Type 2, which are distri-
buted around Jyakotsu River, are distinguished from others by the characteristic that the
concentration of Cl™ is proportional to the concentration of SO~ and temperature. On the
other hand, hot springs of Types 3 and 4 are characterized by such facts that concentration
of Cl™ is very low and neither of the concentration of SO,>~ and HCO, is proportional to
temperature. Concentration of SO,”” is higher relative to that of HCO, in hot springs of
Type 3 and vice versa in those of Type 4. Concentration of Cl  in Type 5 is relatively high
compared to that in Types 3 and 4, and in the ternary diagram representing concentration
ratios between the anions Cl-, SO,>” and HCO, , the points for Type 5 are plotted in the
extended zone of the points for Type 2. Hot springs belonging to Type 6 are not clearly
discriminated from those of Type 1 and Type 2 in the ternary diagram, but the difference is
obvious in the relationship between concentrations of Li" and Na®. Type 1 and Type 2 al-
most correspond to Group I and Group IV a in the existing model of Hakone hydrothermal
system, respectively. Types 3, 4, 5, 6 have been categorized as Group II in that model. We
consider that origin of SO,* and a part of HCO, ™ in hot springs of Types 3, 4, 5 are attrib-
uted to volcanic gases and the inclusion of CI™ in Type 5 is caused by inflow of Type 1 hot
springs. Hot springs classified into Type 6 are similar to thermal waters observed in
Hakone-Yumoto and Ohiradai which well out from basement rocks.

Key words : Hot springs in Hakone, Gora buried caldera structure, A new classification,
Origin of hot springs, Anion
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FEMURLR O RBIAE A VT 5 WIBE T IR ICOWT, FELZEA + v ofME X O
WA T VBRELRELOBRICESE, L 620054 FIZHHHLE. K54 7T, BAL
VEBA T L OBRREA A B OBRICL ENARLSNDS Z &, RSSO KR &
5, ¥4 70EWE, REORROENE ML TWLEEZIONS.

¥ A7 1 OWBIEILE-_EEEN OV — 204 L, fEROFHRIERERETVOHE
FAZIITIST 528, HALWA 4 VIBEREEICE LT, V= OB 72— EBniEER
DOHNT, FOSHIIMTROFHZRTDDOTIELEVWEELZONS. ¥4 T 2DRREIL, ¥
471 OFIEDGAGTY — > OF R E 5 BilE bW s & # K & o B o 2 7B
BEELTWwLEEEINSL. 471, 20MTIEA F ViREOMBEBRIGEVWTRONS
CEHENS, BEEERTAFMRAIMY A TTRESTVWEEEZIONS.

5473, 4, 51, EROFRIEZEBEREFIVICBWTHELIRFEHENVa IO IR
YT 5, BUWORBAKTORBAKEAS T VI ZABYERE SNTED, ¥4 73%5
TIEWRER A + VIBEE L RIEKFEA * VIEE L ORICEWHBBRE O NE Z LR RS, &
BEARFA F I RINA ANZHET 2 RENE 2 5N D, KT, FBA T VREOHR A
5, #4773, 4, 51X L72A%, REGMMICIE, Y473, 4, 5%, KilsEukIcHEL %
WHL KD FRE o TVAHEVHERTIBELTWS., #4761, FRKINETO~ T~
S DOBIKRLNKINES A L AZEBEER L WIS AT ORRZRLTWL EHEINS.
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1. FUC&IC

FIRRA YLK T EO RN HEE SN TV R MEEEIEI VT T (B4R, 2008) PIZIE, bhREE,
T, KE, NBE KR, B T EDE L OWRSAEAE L, # 212id Oki and Hirano (1970)
7 5 ONC Oki and Hirano (1974) OFMRIEREKETIV (LT, KK FHEFNVET D) 2B
W, Har, B, BNamlilENENSHEINmEHERT 5.

KA - FBHEFVTE, SRR ZE I ~NVFEO4 2207 V=I5 L, ENVWE S 5128 Na
WEEND W LI TWSE., ZOHT, 4 1 HFOMBRE R, SiRohge kTR T oREEy
LZAHT, KINEELADSZEI L EHHOMB A KT 2 L1 X ) ZTRIITAER L 7RIS itk
DORINERFELRDRFETH S L LTWE. H w0 REBAREEREBIER IZOWTIE, 1% OlEE
CEBITAKEDREIZESTOLHNRTWAEE L, ZOHICE NS RBLEWIEKILZ RS
HEAHRIZY AFNIACARI ORI L > TG SN Twa AR SN/, ZLTC, HBio
FiRIEAE R, PO EORE2 S LA L TE2EEF MUy AICE L~ 7~ RIEO SR &E T
DHED, HINVT I OWHTRE LI KT EOIEIR % 8 > THICI A - THRNLA H T OMREK
WIRALTERLTWAE Lz, 512, BNV ORALY iR ERMBERICOW T, $H
OISR IR T ORI 2 i T3 2P THICH T KICL > THEREIN2b 0 (Vawi) &,
FROUK T R 5 LB EE L 72 & 2 A7 LRI o 368 % 2 ik iR R (5~ Bl
NEIK AL E) oENE» SBT3 0 (Vbiy) &IZoTEFRI N,

KA - FEEFNVIESE DS, FRKILTEE 2 2ER OB TbN, MEEEH VTS HNT
SIRBAIEINT B E & BT, B -57-REEZODMR DA INT VS, F/iz, Hi-iZeski
E LT, MEEBXIEROBEEREOITE A LIERMINORKTHSL Z L (ITHS, 2006), KA -
S EFOVCHE G & SN2 Eino R OGS AT mBI O F I CldZ <, RO KINPER %03
ORFREm AL Cwb e EZONLZE (WHS, 2007), WMEBEI N T IHMEIGHET A2
& (B4R, 2008), MR TIEXILER SOOI I Z N EIUF B 2 RAE B R o s 2 & (f
2, HIL 2002) 7 LG STV,
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COX) RN ERE 2T, KWL TIE, BEELEI VT 7B 2R ORTT (2006~2008
) OMET—5 2, BRKICHEFT LMWL 4+ > (DUFCl L EERD), WS 4+ > (DUF
SO/ LHERD), WEEAKFEA A ¥ (LUT HCO; LHEG) DML %A 4 v Ok, Cl LR
EE DR, BIZBAF Y EBEA A Y BIUHA + VOB E IR, ZOHIBORRIZONT,
B IAT L Z AT 2 5A4T3, #4754, 5475 74760MHEPTERETS.

2. BAMBLUOTE

AEEITH VT — 21, 2007 4£20 5 2009 1A T 116 PR IO W THENE L A IO w
TWa, #fng e L2BR % Fig 1IRY. NRMBMAOBEIR DT & A SEIHIED 5 RA BT
SN BN TH L7, KA, REMX, & THIXLR S TI/NIFHIX O—ETIEH AR
HoND. KEETIE, TS 72> TR OFEHIRRIZOWTIIFFICEE L Lo 72

BT, ML LTRY Bk z8RK L7213, Wi, HilE, pH OllE2fro 72,
FRAK U 72l AT A A VIREE % EEAFR SO WT, ST ikRsr (BREGE HAREREE)S,
2002) I[CHELTHM 21T o 72

3. BROFLWVWEALTH

AR, Fig 1 ICFR LIRS ICIX 5 LT Table 1 I2#&ETH 5. Figure 21, KR
» Cl°, SO/, HCOy” OMN MKt % I W ZMF A T 750 ThH D, KL TRET
LO6HDY A TH, FRNEREGITLTORENTWS. TOEZMIATTILZFTE, 4471
EFAT2ENICEA T 6 OGFEHRRILTLHMHETIER . L, ThZholRicEin
LA F vilkERM oMM % K72 Fig. 30, $I2 HCO, 4k & SO D4R (SO, /HCO; )
MHEYAT2L6DENPETEN, F/2, CIUBEXZREEICH LTy LA Figd4llky s
AT 1IDBPRBIAT2BLT6 00N N5.

Gora buried caldera stracture

7

Haya River

Jakotsu River

Hakone volcano

Sukumo River

Fig. 1 Distribution of hot springs in the Gora buried caldera structure of Hakone investigated
in this study. Hot springs in different areas are shown by different symbols. (c.f. Table 1)

1 FEREBBEBEHIINT IICHTIREHNRERODH. BERSGBICESDIATEEATRRLL.
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Table 1

WS RE

Temperature, pH, concentration of solutes and the type proposed in this paper
in the Gora buried caldera structure of Hakone. Wells in different areas are shown
by different symbols in Fig. 1.

X1 HREBEBEILNTISICHTIREMREROEE, pH, RPREESPICKRICHTE217.

Avea No Temp. oH Lit Na™t cr S0, HCO; As Type of
(c) (mg/l)  (mg/l) (mg/l) (mg/L) (mg/L) (mg/L) this study
Miyanosita 1 59.3 6.9 0.34 255 374 54.8 92.0 0.40 2
Miyanosita 2 62.3 8.4 0.44 330 500 52.7 75.6 0.52 2
Miyanosita 3 31.9 7.3 0.12 114 143 37.9 74.9 0.17 2
Miyanosita 4 59.1 8.3 0.46 311 469 55.2 106 0.69 2
Miyanosita 5 71.8 8.3 0.54 381 600 65.6 101 0.86 2
Miyanosita 6 63.6 8.1 0.49 332 485 57.2 92.3 0.69 2
Miyanosita 7 60.5 8.0 0.43 314 471 52.2 76.0 0.51 2
Miyanosita 8 82.1 8.4 0.68 473 746 71.1 82.2 0.87 2
Miyanosita 9 69.0 8.2 0.48 347 524 61.8 93.2 0.59 2
Miyanosita 10 864 8.3 0.79 551 972 36.8 88.7 0.58 2
Miyanosita 11 51.6 8.2 0.28 210 329 46.0 82.6 0.27 2
Miyanosita 12 64.8 8.5 0.54 331 522 64.7 112 0.60 2
Miyanosita 13 66.0 8.4 0.50 326 609 67.4 109 0.50 2
Miyanosita 14 652 8.5 0.52 347 517 67.2 111 0.47 2
Miyanosita 15 19.7 7.3 0.00 30.3 54.9 33.5 79.9 0.00 5
Sokokura 1 63.8 7.7 0.43 322 486 63.0 102 0.49 2
Sokokura 2 54.0 7.5 0.38 297 465 62.0 103 0.42 2
Sokokura 3 68.6 7.8 0.44 330 543 64.5 98.4 0.51 2
Sokokura 4 480 8.4 0.46 328 547 69.9 114 0.29 2
Sokokura 5 66.4 8.2 0.44 318 512 63.3 113 0.50 2
Sokokura 6 415 8.3 0.44 296 539 65.2 102 0.35 2
Sokokura 7 72.0 8.1 0.40 292 432 65.2 98.1 0.32 2
Sokokura 8 71.9 8.4 0.52 375 535 74.8 103 0.58 2
Sokokura 9 76.4 7.4 0.56 400 620 70.7 101 0.45 2
Sokokura 10 69.0 8.0 0.57 400 604 70.7 105 0.42 2
Sokokura 11 580 8.2 0.50 361 574 67.6 99.1 0.45 2
Sokokura 12 632 8.0 0.45 327 492 68.2 110 0.36 2
Sokokura 13 441 7.7 0.34 248 416 61.6 107 0.39 2
Sokokura 14 36.3 7.4 0.26 207 321 50.3 90.3 0.29 2
Sokokura 15 64.3 8.4 0.42 295 452 55.7 96.9 0.67 2
Sokokura 16 60.1 7.4 0.54 395 663 72.7 108 0.44 2
Sokokura 17 632 7.6 0.52 383 620 72.2 109 0.44 2
Sokokura 18 25.8 8.3 0.05 90.6 119 38.3 104 0.10 5
Kiga 1 63.6 8.7 0.35 377 527 67.6 144 0.51 2
Kiga 2 68.5 8.7 0.42 292 458 65.3 119 0.39 2
Kiga 3 57.5 8.2 0.27 211 303 59.8 102 0.25 2
Kiga 4 64.3 8.5 0.31 267 360 59.4 149 0.51 2
Kiga 5 34.3 7.6 0.05 63.6 69.4 96.5 94.4 0.11 5
Kiga 6 35.1 7.2 0.04 91.3 82.6 122 150 0.04 5
Kiga 7 36.1 75 0.06 156 140 117 191 0.03 5
Kiga 8 36.7 7.2 0.05 113 100 123 164 0.05 5
Kiga 9 35.2 7.4 0.06 180 150 155 205 0.06 5
Kiga 10 349 7.6 0.02 119 87.3 108 147 0.04 5
Kiga 11 41.6 8.6 0.05 108 78.4 109 137 0.07 5
Kiga 12 470 7.6 0.17 123 142 76.3 103 0.22 5
Kiga 13 85.9 8.9 0.17 617 989 139 84.6 0.72 6
Ninotaira 1 86.1 8.2 0.34 836 1340 122 31.8 0.93 1
Ninotaira 2 92.6 7.8 1.03 1110 1770 180 24.5 1.27 1
Ninotaira 3 88.9 8.0 2.11 2030 3660 45.0 30.0 2.11 1
Ninotaira 4 90.9 7.8 1.54 1190 2050 102 41.6 1.33 1
Ninotaira 5 56.9 7.9 0.21 179 263 44.5 118 0.21 2
Ninotaira 6 66.7 8.4 0.36 280 414 65.9 91.3 0.34 2
Ninotaira 7 40.9 8.2 0.15 116 185 44.5 112 0.18 2
Ninotaira 8 62.8 8.6 0.31 241 333 71.3 120 0.43 2
Ninotaira 9 86.1 8.3 0.78 617 917 126 123 0.80 2
Ninotaira 10 35.0 7.8 0.01 42.1 24.3 151 97.3 0.01 3
Ninotaira 11 51.6 8.2 0.03 74.9 23.2 182 164 0.03 3
Ninotaira 12 47.9 7.4 0.04 98.9 61.5 164 177 0.05 3
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Table 1 (Continued).
*®1 (fw¥)
Aven No Temp. oH Li* Na*t cr S0,*  HCOjy As Type of
(°c) (mg/L)  (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) this study
Ninotaira 13 610 8.2 0.10 169 83.2 179 231 0.14 3
Ninotaira 14 508 8.8 0.04 90.0 29.0 155 182 0.06 3
Ninotaira 15 483 8.2 0.06 113 405 157 186 0.05 3
Ninotaira 16 85.7 9.1 0.01 715 5.48 38.0 161 0.02 4
Ninotaira 17 664 85 0.18 211 169 149 230 0.23 5
Ninotaira 18 516 8.8 0.01 87.1 54.1 50.6 113 0.05 5
Ninotaira 19 540 8.5 0.07 148 119 173 200 0.09 5
Kowakidani 1 91.4 8.4 0.94 695 1130 104 49.1 0.95 1
Kowakidani 2 98.2 8.7 1.10 787 1200 100 515 1.10 1
Kowakidani 3 92.6 8.4 0.98 735 1190 100 89.4  0.95 1
Kowakidani 4  93.1 8.1 1.31 988 1660 104 453 1.23 1
Kowakidani 5 485 8.0 0.38 295 485 47.9 152 0.39 2
Kowakidani 6  76.5 8.2 0.61 483 679 74.2 106 0.64 2
Kowakidani 7  89.3 8.2 0.73 524 901 79.8 83.2  0.69 2
Kowakidani 8  24.7 7.0 0.00 13.7 3.94 106 540  0.00 3
Kowakidani 9 45.8 7.9 0.00 30.8 5.50 46.0 259 0.01 4
Kowakidani 10  60.3 8.7 0.07 182 109 139 272 0.05 4
Kowakidani 11 39.8 8.2 0.04 115 66.3 785 200 0.06 4
Kowakidani 12 21.1 7.8 0.00 12.4 3.67 20.2 105 0.00 4
Kowakidani 13 39.8 8.6 0.02 84.9 37.7 50.0 177 0.04 4
Kowakidani 14  64.3 8.8 0.03 83.9 49.0 49.7 158 0.21 4
Kowakidani 15  55.5 8.0 0.03 138 44.8 56.0 252 0.03 4
Kowakidani 16  64.0 8.8 0.14 301 255 168 268 0.21 5
Kowakidani 17 49.5 8.4 0.06 182 134 136 237 0.08 5
Kowakidani 18  24.6 7.3 0.00 417 83.1 52.9 722 0.00 5
Kowakidani 19  72.1 8.7 0.13 483 593 174 112 0.21 6
Kowakidani 20  78.4 8.9 0.15 515 612 186 124 0.27 6
Kowakidani 21 89.4 9.0 0.46 408 578 99.1 75.9  0.46 6
Miyagino 1 331 85 0.00 73.7 2.01 3.24 195 0.03 4
Miyagino 2 837 8.2 0.11 406 566 226 27.0  0.63 6
Gora 1 952 8.0 1.46 1290 2340 113 355  2.07 1
Gora 2 91.4 8.1 1.33 1330 2260 142 36.7 2.06 1
Gora 3 901 8.1 1.38 1380 2140 297 69.8  1.68 1
Gora 4 906 8.0 1.29 1080 1760 112 392 1.94 1
Gora 5 921 8.7 1.03 1230 1880 399 125 1.14 1
Gora 6 926 8.6 0.81 1050 1490 312 61.3  1.40 1
Gora 7 687 8.7 0.12 203 43.4 251 264 0.07 3
Gora 8 517 8.0 0.02 83.5 32.9 555 187 0.00 3
Gora 9 361 8.1 0.02 85.0 58.1 118 132 0.04 3
Gora 10 580 7.8 0.02 94.3 121 519 262 0.00 3
Gora 11 342 8.1 0.00 50.0 4.62 169 133 0.01 3
Gora 12 552 8.6 0.07 120 39.4 81.0 161 0.13 4
Gora 13 487 8.8 0.01 116 39.4 45.8 194 0.18 4
Gora 14 33.1 8.2 0.01 17.3 4.39 4.37 61.2 0.04 4
Gora 15 381 8.2 0.01 14.3 3.24 3.14 61.2  0.02 4
Gora 16 698 8.6 0.15 386 317 350 245 0.25 5
Gora 17 354 7.8 0.08 212 254 304 281 0.36 5
Gora 18 671 7.1 0.16 308 215 395 277 0.23 5
Gora 19 577 8.3 0.15 321 391 156 291 0.29 5
Gora 20 49.1 8.3 0.09 206 253 203 208 0.12 5
Gora 21 617 7.2 0.15 332 366 158 243 0.27 5
Gora 22 65.0 75 0.19 425 454 218 331 0.31 5
Gora 23 649 8.7 0.16 282 353 183 198 0.19 5
Gora 24 615 8.1 0.35 581 907 73.7 576 1.00 6
Gora 25 1735 8.3 0.67 676 1050 309 104 0.59 6
Gora 26 82.1 8.2 0.44 616 904 398 104 0.47 6
Gora 27 T 8.1 0.20 566 827 228 97.9  0.32 6
Gora 28 61.2 8.9 0.06 321 402 249 60.0  0.01 6
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Fig. 2 Ternary diagram for main anions in hot spring waters welling out
in the Gora buried caldera structure.

2 BEBENNTISNICEHTIRROBAFZAIATII 4.

VTS A T2 dizo TR L0k 2 md.
7471 Cl 8 1,000mg/L LL o5 85T ULk
747 2:Cl” DHHED 60% L 2> SO /HCO, A% 1.5 Kiil
& 47 31 Cl” DD 30% K222 SO, D HH AT 35% Dk
5474 Cl” DIFHEH 30% Kiilih> SO, DILFAS 35% Al
475 : Cl” DD 30% Lh Lt 60% A
7476 :Cl- DHEHI60% LL LD SO, /HCO, A% 15 DIk

AT 1REDOERN,S, BHREDCl 2 5HT 5 RIROMRT, AKX - FHEF VBT S8
M O ANFEFZ IS T A, Cl#EA1,000mg/L ML EEESVoIZw LT, o s 4 712
HARHCO, BEMEL, £ 50mg/LUTFERoTwA, ¥4 7 20OMBOFRIZ, Fig 312
A5 X912, ClUigEL SO EOMICIEOMBE A OS2 L, HCO, EDIEA D 5 1
TEHBLTHL, ClEER SO/ I X 53T 100me/L iz o2 L Th b, 7o,
Cl i) LRI IEOMBEBRD Ao s (Fig. 4). ¥4 7112w Tid, #9 LzilEE CI°
IRIE L OB OMBBRITE S L,

FAT3E4E, HDF A T7ID S CUBENEFIKWZ ETHESTONS (Fig.4). Th
5200 % 4 TR BHENIZ, HIH TIEIHHCSO L& Fh, HETIEHCO, 7% <
GENLZLTHADH (Fig. 2). YA TR =ZMTATTITAIIBNC, ¥4 71 BI2L947
SBLUADOHMERICH Y, FICFZ A T20LEERIC A, Fig 4 ICRA L9118, #47213&T
FRWF A TIBL4 RS E CURBENE L, £ L TCl#REE LR L OMIZE B
RSB DHENG. ek, ¥473, 4, 5055, $RI¥ 473 L 5T, HERKIZZENIZEKREL
Wb OO, SO MENEL AL HCO, iELREL b LI EAIRLNDS

54761k Fig2TIAT1IDRBOGAOLEED LLIFFA T E20HEICTrY P&
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Fig. 3 Top panel : Relationship between concentrations of SO,%~ and ClI™.
Middle panel : Relationship between concentrations of HCO;™ and ClI™.
Bottom panel : Relationship between concentrations of HCO;~ and SO,
3 (L)SO,/ BEL CIRBEDREMR, (h)HCO, BEL ClTREDRR,

(F) HCO, BE & SO, REDKER.
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Fig. 4 Relationship between concentration of ClI~ and temperature.
4 CIRELREDEAR.

TWwh., FBRD X, ZAFATIILATRIAT6 L, 471 BLU2 E0EHOHRIEZY
WETIX WAL, 74 72 L HARSECl R HCO, 128§ 5 SO DIENE W E W) Hl 2 o
ZETRBIENS (Fig3). %72, 471 &1d, ClEEECICRBEOMEIC L > TRIENS
Bk 5 X912, A F VHOMBRERLE, 7471 BLO2L0XINIHICHKEE 2 5.

4. BAFLEBAA L HLIVHBIF EOREE

AREITIE, AT VREEA F VIREN, H50EEA F VIREROBBROW L DOIZonT
WD, FITIE, BAF ORI TELT L HNAHEE TR o725 £ THISENDSHFET S
CEDBRTENED, BB, FHLIEVE TR0 4 T7OMTRRPE 2> TnWEZ L%
RLTWHEEZOLNS.

Figure 513, Cl” OILF SIS LTHF P a4+ > (BT Na® & HEE) ofb#NuEz2 7oy
FML72bDTH5B. £5 A4 TELMBRIESHBELTWE XHICRZ 25, IEKKERLE, 54
73, 04, 5ERTHENLIOBEFBERTERIDD LAy FE3hTnd, 2t Clcxt
LTNa ONEPBETHLEILERL TS, ¥4 73, 4, 51220V TiE, #filic Cl o b
WETHR L Cl & HCOy DL S BEOME & o728 12, il Na* b4 1: 1 ofk%
AT ZENDL (Fig. 6), Na' 245 Cl oA RGEHCO, 2o CTwad &g asns. —,
Fig. 6 IZBWT, #4771, 21220 Tid, PHENS XHIZ, Na ofbs481: Cl & HCO, @
EHEB BRI v, 29 LaHgE, #4771, 285473, 4, 5Tid, HROREAR
BHZEERLTWLEEZLONS.

Y4725 4T 6DENE, Fig 7TITRT LI, VFva44+ry (DIFLT &R BEE
Na" iEEOMBRE R LR TH L. LiTd KMo @R TERETHL I EPMONTSE
D, AFVYRFVIXNETAUH)EROPTRD EL, SA20OBEMS MERAEIE. ¥
A 72 T LiTiEE Na' BRI S MCIEOHBEBRIZED SNEDIZHL, ¥4 76Tk
Fo XD, MU Na" IS LTLU BEREY. #1473, 4 5354 7212H~RBE LT
RIS, Na' B & ORIV IEOMBIBRAFIET 5 L HICH 2 5. 72721, Zollkifk
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Fig. 5 Plots of chemical equivalent of Na* against that of CI™. Right panel is
a magnification of the part of the left panel enclosed by dotted lines.
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Fig. 6 Plots of chemical equivalent of Na™ against summation of those of CI™
and HCO;~. Right panel is a magnification of the part of the left panel
enclosed by dotted lines.

6 ClI & HCO, D EZLEBOMICHT 3 Na*DIbZLE. AR, EROSBET
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By 4 72125 LS, LTI AR,

KINEB & BROEWE #E (LUF As 1) 12oW T, A+ v EDlREARDL L, AsikpE
X HCO, EDMOMBEBTIX, Y471, 2 6L%473, 4, 50EVEIE->E2)Rohs (Fig
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