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Quaternary Mineralization in the Niseko Volcano Area, Western Hokkaido, Japan
By
Teruaki Icarasar & Setsuya YoxoTa

Abstract

The Niseko volcano area is situated at the southwestern foot of the Shakotan peninsula,
western Hokkaido. The volcanic activity in this area was characterized by the repeated eruptions
of andesitic lavas with the intercalations of tuff breccia. The main volcanic bodies were formed in
the late Pleistocene age.

Sulphur, iron and manganese ore deposits in this area were formed as a result of the post-
magmatic activities of the volcanism.

The sulphur deposit is classified into two types; one is sublimation-impregnation deposit
and the other is sedimentary one. The former belongs to an early stage of mineralization, and
is characterized by local silicification composed of opal and cristobalite. The latter occurs hori-
zontally with the intercalations of silicified pebbles and it is believed to be a kind of craterlake
deposits. Formation of native sulphur related to the hot spring is observed in the piedmont of
Mt. Chisenupuri, which is called “Pontoh type sulphur deposit”. The wall rock alteration
relating to this sulphur mineralization is characterized by alunite.

Limonite deposits are generally small on scale. They are frequently associated with jarosite
or hydrous manganese dioxide.

Interesting behaviours of trace elements are observed in these ores. While the sulphur
ore is very poor in trace metallic elements, the silicified wall rock are rich in them, thus, the
trace elements associated with sulphuric gas might have been driven out into the surrounding
rocks. On the other hand, trace metallic elements in the limonite ore are more abundant as
compared with those in the sulphur ore, especially, Ag, As, Cu, Mn, Mo, Ni, Zn, and Sn are
remarkable. The authors suggested that the iron-bearing acid solution collected a considerable
amount of metallic elements from the wall rocks.

In this paper, the authors referred to a problem on the relation between the Quaternary
mineralization and the Neogene one, and pointed out that the iron and sulphur mineralizations
of the Quaternary period might be classified into two series of mineralization; e.g. the one might
belong to the final phase of the Neogene mineralization which is represented by the bedded
iron-sulphurpyrite deposit of the Abuta mine, and the other may be independent from the
mineralization of the Neogene age, and is regarded to belong to the post-volcanic action of the
late Pleistocene to early Holocene age. The iron and sulphur deposits of the Niseko volcano

area noted under consideration should belong to the latter series of mineralization.
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Z OO VT, RV zFL U A IR
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HEBEFAR (F20% % 6 %)
Fek = & = okl 3K OE M IR

BH & B | K iA Fe2+ Total Fe | SO.2- Mn2+
s NO (c) () PH RpH (me/l) (me/l) (meg/1) ey | SRR
1 — 7.9 4.6 4.7 0.00 0.00 tr 0.06 0.05
2 16.5 7.4 2.8 — 0.36 10.75 148 0.00 1.14
3 13.4 7.6 2.8 2.8 — 23.95 349 0.00 1.62
4 20.4 6.3 1.9 2.0 — 30. 00 1,094 0.16 9.88
5 20.4 5.3 3.0 3.0 — — — — —
6 14.5 8.0 3.0 3.0 — — — — —
7 16.2 8.6 3.5 3.6 tr 0.41 10 0.10 0.06
8 7.9 5.9 3.4 3.4 — 0.30 29 0.00 0.16
9 7.9 7.2 2.8 2.8 —_ 12.40 382 0.08 2.04
10 20.2 5.9 2.8 2.8 —_ 12.95 265 0.00 1.42
11 20. 2 7.2 2.2 2.2 0.71 29.60 654 0.00 4,87
12 6.7 6.7 1.8 1.8 — 16.40 1,056 0.14 10.78
13 7.4 7.4 2.8 2.9 — 12.40 382 0.00 2.16
14 7.4 7.0 3.0 3.1 — 0. 66 78 0.00 . 44
15 7.9 6.3 2.6 — — 26. 30 467 0.00 3.44
16 19.1 12.8 3.2 3.2 0.67 0.67 100 0. 00 0.42
B 17 8.0 8.2 4.6 4.6 0.00 0.00 tr 0.09 —
18 8.1 7.9 3.9 4.0 - 0.00 187 0.08 0.02
19 8.7 7.2 3.9 3.9 0.00 0.00 178 0.13 0.04
20 8.4 8.3 6.9 7.0 0.00 0.00 100 0.08 —
21 8.1 7.6 3.9 3.9 0.00 0.00 174 0.00 0.02
® 22 8.6 8.0 2.9 2.9 e 12. 60 407 0.00 2.09
23 9.8 7.5 3.2 3.2 0.50 0.58 173 0.00 0.928
24 9.4 7.5 4.9 4.3 0.00 0.00 43 0.00 0.00
25 8.6 6.9 6.8 6.9 0.00 0.00 7 0.00 —
26 10.5 32.92 3.0 3.0 0.06 10.40 246 0.00 3.51
|97 11.2 8.2 3.2 3.2 —_ 23.95 363 0.00 1.75
28 — 28.2 2.8 — 0.17 10. 60 835 4.55 2.92
29 17.8 28.0 3.0 3.0 0.00 8.90 825 0.00 2.30
30 17.8 25.0 3.0 3.0 — — — — —
31 — 14.5 3.0 3.2 0.00 tr 447 0.24 0.68
W %2 16.1 14.8 3.0 3.2 0.00 0.15 403 0.41 0.46
33 16.1 8.1 5.8 5.8 0. 00 0.00 tr 0.00 —
34 16.1 13.4 3.9 — 0.00 1.36 360 0.08 0.51
35 14.3 7.8 4.9 4.9 0.00 0.00 259 0. 30 0.0
36 14.92 9.0 4.9 5.0 0.06 0.06 215 0.00 —
| 37 14.2 12.6 6.7 6.8 0.00 0.00 tr 0.00 —
38 14.2 15.2 4.9 4.9 tr 0.06 403 0.00 0.0
39 14.2 13.2 4.9 4.9 0.00 0.00 370 0.35 0.0
40 14.7 31.5 5.4 5.4 0.92 0.95 980 1.53 —
41 14.7 13.6 4.6 4.6 0.00 0.00 330 0.00 —
49 14.7 11.3 3.3 — —_ 14. 30 337 0.00 1.34
43 13.7 12.0 5.8 5.9 — 0.00 375 0.92 —
44 —_ 17.5 5.8 5.8 0.92 0.92 503 0.00 —
45 14.0 10.6 6.9 7.0 0. 00 0.00 260 0.00 —
46 14.4 8.0 7.4 7.4 0.00 0.00 240 0.00 —
47 — — 5.4 5.4 0.00 0.00 300 0.00 —
48 — — 6.9 7.9 — tr 247 0.00 —
49 — — 6.2 6.4 — 0.21 276 0.00 —
50 21.0 13.0 4.5 4.6 0.00 0.00 346 0.00 —
51 21.1 21.3 4.9 4.9 0.00 0.22 400 1.24 0.00
52 21.1 7.2 5.3 5.5 0.00 0.00 256 0.00 —
53 20.0 10.8 4.5 4.6 0.00 0.00 327 0.00 -
54 292.9 10.6 4.3 4.4 —_ 0.00 468 0.00 —
55 29.9 9.8 4.4 4.4 — 0.00 259 0.45 —
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LdEE = = KUEERRO FoRELER (E+E - $E)
KRB ST EREE

4.37 W Ca2+ Mg2+ K+ Na+ cl- SiO,
70 | SRE o | e | emem | Gosm) | el | (mel) i
— 0.04 0 3 0.6 2.0 7 1 i 7K
— 1.14 1 3 0.8 3.0 9 30 w ok
— 2.00 31 7 2.7 12.5 14 0 WK
— — 12 3 1.6 8.2 12 65 B K
— — — — — — — — it X
— — — — — — — — i 7K
—_ 0.10 0 1 0.5 0.0 5 2 i 7K
— 0.02 0 4 0.9 4.5 9 31 i 3
— 2.67 27 7 2.6 12.2 13 67 | W Kk
— 1.90 9 6 2.3 8.8 11 61 & 7K
— 5.24 11 3 3.4 9.5 13 66 it Vi
— — 6 7 4.9 9.8 21 65 | W K
— 3.58 23 7 2.7 11.5 13 65 | ¥ K
—_ 0.78 45 4 1.4 6.5 11 33 £k
— 5.01 49 4 2.5 8.8 11 57 N
— 0.68 9 4 0.9 4.5 11 36 i ok (3R
0.03 0.02 53 3 0.5 1.5 6 5 W ok ()
— 0.49 27 14 1.9 12.5 11 60 i 7K )
— 0.42 28 9 1.9 15.2 13 58 it 7K W)
0.28 0.04 11 7 3.0 14.8 9 50 i Vi #it)
— 0.40 6 4 1.8 13.0 11 57 | W K (FW)
— 3.46 64 7 2.7 12.2 13 58 wmo Ak (ER)
— 0.85 28 11 1.6 10.8 10 53 W ok (EE)
— 0.14 11 3 2.0 9.0 11 41 W ok (Ge)
0.22 0. 04 6 4 1.3 6.2 10 22 | ¥ ok CGEH)
— 5.43 64 116 29.5 199.0 44 90 B K
— 2.87 28 6 3.1 15.6 19 58 Bk
— 4.00 61 108 26.0 176.0 324 86 B K
— 3.84 61 107 26.0 176.0 317 78 Bk
— — — — — — — — i 7K
— 1.46 70 38 8.9 71.5 90 70 | w0 A (
— 1.17 72 148 7.1 62.5 69 65 Rk
0.12 0.01 1 3 1.0 5.5 10 8 &k
— 1.23 65 24 5.0 36.8 60 63 Wk
— 0.44 72 11 3.1 19.8 17 5% | W K
0.05 0.11 69 10 3.0 16.0 15 48 | ¥ K
0.17 0.02 4 2 0.8 6.8 10 12 i 7K
—_ 0.18 99 38 2.8 24.5 18 62 ook
— 0.23 87 37 3.8 21.2 17 62 I3
1.79 0. 04 280 109 29.5 122.5 23 86 ® ok
0.04 0.13 81 30 4.6 21.5 19 63 | W K
— 2.35 39 11 3.2 29.0 28 53 wooK
0.05 0.14 91 35 4.0 21.2 17 60 | W K
0.07 0.04 111 58 8.2 38.8 31 67 Bk
0.18 0.02 63 28 3.0 18.8 13 50 | Wk
0.42 0.02 62 30 4.0 17.5 13 50 | ¥ Ak
0.07 0.03 93 25 4.1 18.8 13 66 ook
0.40 0. 04 96 13 3.9 7.0 12 58 3
0.22 0.04 140 — 3.6 17.5 12 61 T3
0.06 0.08 115 35 4.1 21.2 18 69 | ® Kk
— — 137 50 5.1 925.5 21 75 | W% K
0.44 0.08 79 23 3.6 7.0 13 58 Bk
0.03 0.10 96 28 3.7 8.0 15 61 B Kk
0.01 0.06 134 39 5.2 23.5 19 70 b 3
0.01 0.03 92 37 3.8 18.5 16 58 TR 3
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HE B EHN AR (F20% ¥ 6 %)

B BlAx =B Fe+ Total Fe | SO2- Mn2+
Hig NO () (©) PH RpH (mg/D) (mg/D) (mg/D) (mgyy | EORE
56 19.0 9.5 4.5 4.6 0.00 0.00 9257 0.00 —
57 20.0 12.8 4.4 4.4 — 0.43 372 0.00 —
58 19.1 15.4 5.8 5.8 0.11 0.11 360 0.00 —
59 19.1 14.5 4.9 5.0 0.00 tr 377 0.00 —
" 60 21.8 10.4 4.4 4.5 0.00 0.00 297 0.00 —
I
61 17.6 8.0 4.9 4.3 0.00 0.00 291 0.10 0.00
# | 62 17.5 10.8 4.1 4.1 0.00 0.00 957 0.00 0. 00
63 20.6 14.3 3.4 3.4 0. 00 0.38 358 0.71 0.19
| 64 20.1 14.0 2.8 2.8 0.00 1.24 403 1.16 0.82
" 65 19.5 8.3 3.0 3.1 0.06 2.01 292 0.00 0.63
66 18.7 10.2 3.2 3.4 0.09 0.63 178 0.00 0.09
B 67 — 4.4 4.3 4.3 0.00 0.00 5 0.00 —
68 23.4 12.8 4,1 4.9 0.00 0.00 4 0.00 0.00
69 21.9 1.4 3.7 3.8 0.00 0.00 6 0.10 0.03
70 18.8 16.2 3.0 3.1 0.27 8.50 887 0.47 1.31
71 17.5 1.0 4.7 4.7 0.00 0.40 tr 0.13 —
72 — 62.6 3.1 — — 24.00 1,500 1.93 2.16
=| 73 — 53.0 2.6 — 0.15 26. 60 998 1.08 7.30
| 74 — 80.5 5.8 6.0 0.00 tr 1,834 10.50 —
= | 75 — 48.5 5.7 — — 0.12 1,650 10. 60 —
B
2| 76 — 47.0 3.0 3.0 — 5.30 1,610 1.19 1.60
/| 77 14.8 55.0 3.9 — 0.92 1.93 995 1.15 0.92
w78 14.5 5.8 3.7 3.9 0.00 tr 95 0.00 0.04
79 14.5 5.5 3.8 3.9 0.00 0.00 77 0.00 0.05
80 23.0 59.0 4.0 4.0 — 0. 40 45 0.00 0.12
% | 8l 23.0 74.0 4.9 5.6 0.00 0.00 73 0.00 —
& | 82 22.0 13.5 7.1 7.3 0.00 0.00 5 0.00 —
?7% 83 18.6 21.6 3.9 — 0.00 2.86 83 0.00 0.14
1] 84 — 12.7 6.9 7.1 0. 00 0.00 25 0.00 —
| 85 —_ 60.5 4.5 — tr 0.42 67 0. 00 —
86 — 48.0 6.0 — ir tr 148 0.00
87 19.3 9.8 6.7 6.8 — tr tr 0.00 —
%| 88 17.9 23.4 6.3 6.6 — 0.18 8 0.00 —
| 89 19.0 9.6 6.7 6.8 — 0.13 5 0.00 —
E 90 18.1 63.6 7.4 7.6 — 0.00 700 0.00 o
fF 1 9l 18.1 16.0 5.7 5.7 0. 00 4 0. 00 —
E|O92 18.1 65.0 7.4 7.6 — 0.00 864 0.00 —
93 18.0 10.5 6.4 6.4 0.00 15 0.00 —
o — — 2.7 — — | 10.70 459 0.00 9.88
SR 95 — — 3.2 — — 8.05 145 0.00 0.74
it 96 — — 4.7 — — 0.00 8 0.00 —
iy 97 — — 6.0 — — 0.00 6 0. 00 —
#) —i no data
D SO b WEMILD B, g =t 2ERAE, FRERMECOWT, WEE
Ca?*, Mg?, K+, Nat, 3 LUV Cl ik LAk L T KREhZERERR5,
LUCEWRHZLND, THOLEFIXIALIZELL, BEENRE (8 - 9
BEBRZIAOIEALTYS, FENB L O Otk ORIK, Hk& o pH, Total Fe,

BIFE L LT, pH, Total Fe, SO icowvT, BREN SO 32 hZNICKEOECBED b5, Thbb,
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LEE = = UREE S SR AER (E+E - 1)

4.37 0 Ca?+ Mg+ K+ Na* Cl- Si0,
» Yy g | SARE (me/l) (mg/I) (mg/1) (mg/1) (mg/I) (mg/1) i *
0.03 0.10 94 13 3.1 16.0 13 60 | W K (EW)
0.12 0.08 132 18 3.8 20.7 15 65 W ok (k)
0.11 0.05 136 39 5.0 25.0 18 74 | W K (KW)
0.11 0. 06 141 20 4.9 24.8 17 75 | ¥ ok (k)
0.11 0.08 115 0 5.0 16.0 13 57 W ok (GE)
— 0.19 97 0 3.0 15.5 14 58 W ok (EF)
— 0.40 81 15 3.2 21.0 18 66 W Ak (kW)
— 0.70 90 27 5.5 43.5 55 78 w ok (ER)
— 1.32 57 34 9.0 70.0 93 76 | w0 Kk (W)
— 1.31 592 15 2.9 15.5 12 68 | ¥ K (k)
—_ 0.63 39 10 1.5 11.0 8 68 ook (kW)

0.00 0.05 0 2 — — 5 1 W ok (ZH)
— 0. 04 0 0 0.8 0.0 4 2 | W Kk (EW)
— 0.06 0 0 0.5 0.0 5 1 b K (KHE)
— 4.51 166 5 3.6 21.2 14 71 W ok (EH)

0.05 0. 02 0 1 0.5 0.0 6 tr | ¥ A& (k¥
— 3.15 166 290 132.0 385.0 549 80 | B R
— 10. 84 62 50 29.0 75.0 96 67 | B R

0.50 0.20 235 491 194.0 650. 0 864 99 | | ®

0.72 0.43 254 396 194.0 630.0 864 97 | B B
— 92.54 174 278 120.0 378.0 556 9 | W\ B
— 1.42 204 243 110.0 345.0 543 101 B OB
— 0.72 11 3 1.6 7.9 7 40 I3
— 0.59 11 6 1.5 7.2 7 4 | w0 K
— 0.24 10 9 2.1 8.8 7 4 | B\ R

6.25 0.24 29 16 14.0 150.0 5 100 | B B

0.83 0.03 14 8 1.0 9.8 8 27 | W% K
— 0.28 18 3 2.2 9.0 8 46 | ® K

0.31 0.08 13 4 1.6 7.0 8 29 | Wm0 K

0.00 0.72 11 5 2.0 8.8 8 41 HOO®

3.70 0.59 133 — 19.0 65.0 3 90 | B =B

0.37 0.02 7 2 0.9 6.0 8 13 | #® K

0.14 0.00 4 3 0.8 5.0 7 6 =% 9k

0.922 0.04 4 2 1.0 6.2 9 13 | ® K

0.58 0.04 308 3 6.4 100. 0 15 58 | B 0OR

0.08 0.03 3 3 1.0 5.5 8 70 W K

0.51 0. 04 312 0 6.3 102.5 14 60 5 O®

0.07 0.02 6 2 1.0 5.5 7 14 | K
— 3.41 27 9 2.7 8.0 11 57 | W K
— 1.03 10 5 1.9 6.8 9 38 | W ok

0.06 0. 04 3 5 0.7 0.0 2 2 | W Ak

0.95 0.03 7 7 1.3 5.0 5 32 | W K

W ARORAKE, pH 2.8~38.3, Total Fe 1 12.40~  2.6~5.4, Total Fe j 0.00 ~ 30.00 mg/l,SO2" i 148 ~
23.95 mg[l,SO2 % 337 ~407 mg/lTHhH B, —FE DX 1,094 mg/l CIRK LB ENREND NTVH R K E
BRoRATE pH 12 1.8~7.4,Total Fe (30.00 ~22.60mg v, ElEOMOSE & L iz Cat, Mg, K+, Nat i3
/L, SO 13 0~ 1,050 mg/l 2 ZNEFhDEHRICE LY XU Cl BELBAL LTOBEAR LIS,

RNIVERD D, FIRENFERMAIEOEATE, pH B DR, Tk & b IZHE) odbR (7 4 R &
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WA HEERAB#R

WA 2B o 3 DA% pH 3kl < , Total Fe.SO,2-
DEHEITE Y (No. 20, 25, 33, 37), BERM (1 VA
X7V obodbEM L b pH i3E<, Total Feo
SO2 MEVWERERL TS (No. 19, 21, 23, 26, 28,
29, 31, 32, 34),

=~k JBRME (#6X)

=% 2EROILFHE 250m _EFHICIHBERAORN» LS
BOBRPBHLTBY, 20—t afiRiil X
AT0B, ZhHDERRBEZVTRY, A TAFX 7YKL
CEFEEIPCTVBEL0LEEZD LTV 5 EARE:
1965)

Zh RSB pHI32.6~5.80&MIcH v, BHED
SRR T PH 23 s <, BHEO D VIESE PH
PRAER 27T

gARIED (1965) OB INETEH L T Vv 2R
i, BEAXOTHORESK L BB DI, MELL

L BAEL(S)
83

(2% £ 6 3)

NLiEbDEEZLR TS Ee b DRFE T Calt,
Mg, K¥, Na* 3 L0 Cl" 0%\ OB TH 5,

FREARME (EF10K)

B EERAITICE 2 e~ v Vv EERG bR T
W5, 1 ORFRERZEOBMANCSH D, ik oo
TEFCH-T, FEdL LT3,

Z DERBAEDHAB L UBAKE, PHST~74 0ff
Bicd b, Mo gpvPhiiiEhizr ok, &<
No. 90, 92 pstkhiAE 60°CLLE < pH 7.4, SO,2- 700
mg/l A E#5RL, Ca?*, Na*t 0LV TH 5,

—RIORR TR & WV BEFERGEL, L OBfEE
Lo THERADPHEIZDL LFVT, WL 2hDER
DFEIRS- LN TS,

KEIEH(1965) 12 T huid, =¥ aufoE SR E, Cl—
HCO, 80 3 nUBEFEARICL T, KD
DI RFEEh 5,

400

ﬁm%g@aﬁwé;gfgzg
T §

3

p 1593 56058. 4,47
m ST /6755?;52«
22 63 595571 53 A
205523 5/
T
66
©

R =% a KIIEHBRAKRBRRAELER
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BH A ER AR

0 // 100m
NV 4
6-88 & 6 £REMW

IR HRBRSEKRERER

Thbb
() SO RI(I) : SO 95%ULEEEDB LD,
(b) SO FI(T) : SOL70~75%, Clr20%%% &
5b0,
(c) CI#: Cl- 60~80%, HCOs™ 10~35% % 593
b D,
THY, ko 3 onBEDZ, SOFM(I)EFLEL
T, SO H (1) NZEOWITAEL, ClBOEREZ
DB CBHT 5 L v B BDMER LTS,
AR OER 13 Cl-HCO, -80,2 b 3 lip it
B LItk o THRENED LIS, T SO 3
Kizg &HEND, £ HCOy 3 4.3 7vh VED
BIEMED HHE LTz, ZOfEERE Tk HCOy™ 3 RETHIC
RELTW?S, iz G ik 2 oMK OIE & A ¥ Dkic
BENE, BEO A EFEEHFAOETNIYEVE
DREBR & i,
—RICBE TS BRI, RE - BRLESLgER o R
NG L, FLSEEHEMRL T, MBE—k L HBiLk
BEhd, 2hbRE bicotsEk - Am LEMT 5

®7) SEOFE@EET, COSEEEATS L, SO2 H (I i
=k afER No. 72~77) Bhicdhizh, SO2 BI(1) i
WHEER (No. 90, 92) T, Cl- BERITFAEHENOEHIC

B 2 RARRICHIL B0

(o & # 6 %)

T litkoT, Ca?, Mg™ &2+ % Ldkic pHIZER
HERMET T2, ZOKOBEER I VRT3 L84
BlLShTOWIZIKBILE 28 L 5D TH A,

FZTE6RODHRREHVT, pH & Total Fe &
DEERE & E - 7 (B,

11X XV Total Fe 3 pH 2313F3. 58 ki 7z 5 &1
LAEBEETSZ i, PHIUTTHRERVAR
RHEL BB ENbd oz,

Wiz pH 8.5 AT Total Fe #£  &terkm pH &
SO& L DBRKE/E -7z (B12K) .

T2 L Y, pPH /NS SO 234 < I B M
B bbb, Thbb SO 2% ELeskid, pH 3.5 LA
TCEIELDEERBTIENE LD LB b h
=1

=k aiRic i &b bh b Z OBEDOBEEEGIK DRk
ERE, bR X BEGESRBEL LN EEZLN
%, BMENFRIC VTR, MRo&R w58
& 407k, BHERGIL LB HSIIUAHTICRE L, AR
SR THIFEBS A L, FisIIR X ORREIER O
FWITH B, BHEGLILAST TIXFEEgEER @ No. 26, 28,
29 AL TWB (BIKD.

VIR UC LSRRI ER DRAK » BRIz BEL <
BT 2EASED b, EOMOMR T, ISR
B No. 70 b, =+t =aERILES» No. 94, 95 2%
DERERDZZENBTED,

BHEOKI—RICBEERSC L 5 BESECLDLE
ZbhBN, MEHTHTALESL, A lbEhsZ
LEIBEBHEEEIND, KR TROOTERIZS &
Sy, SO 800 mg/l, Cl- 100 + mg/l & j- 12l k
EEDKE, BEELRERKOERELED TR LD
LER L. ZOROKIE, FRENIFRCIIERIA
JED No. 28, 29 CHEEEELLBEBHL T3 L0008, &
7o = ¥ 2ESAECE No. 72, 73, 74, 76, 77732 iz 4l
W3, ZhbDBERTE, BHENL L O pH A2
HEwEL, CrE&bsvERERL, BHEOD PV
L0k pH BMEL, O d A wWEREZRL TS, &
RERVTRLEBERODETHS LSO H (1) #4 7
BT 5%,

—%, HARSKMETE, #FREROILESF 100 m
L, EROEHANIC < F o REREM D LT v B,
No. 90, 92 pERIIWTFHLEMANLEHL TR Y,
pH 74 G, CI" 122 L <, SO L Ca*, Nat &z,
ZHERHFAPHTICREL, B LA TERLELD
LRbh, SOFRI(1)¥A TILBT 5.
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gl = = OURBHIE O FERELER (Z-+8 - #\)

80
46.90.92
"0 1 s - B
s & =k 2 RTE
5387 * EARIRRE
2 o iR R AT
6.0 %86.334374
7S
ga4o
pH 5.0 35508
e
(655560
2572435303961
Ser
4.0
(7518.19.2183
69.78
52753 16.66 042
s 027
30 ?43;30«55 276 o o286 , a7z
[ 53 g s
ol
20
e 04
1.0 y '
o 0 20 %0 40
Total Fe ppm
#11K- -pH & Total Fe ®» B 1%
4.0 F
o WHIK (B HEHR)
& HK (BRI i)
. x K (RER)
H 63
x X 27&
X% 34027
&6
30 t x o X ™
14 %65 i
X o X 2X2
2 o 38% 2
3
o
15
pH
%
it
20
o
4
12
10 - l
o 1000 2000

2
S04” ppm

128 pH b SO0.2" OBRE (BEE)! LtHuR)

BT, FHOWEREERE, EMEZILESESRERA

1. FRESRMEER LOBRIEONT PEBRBE b T v B, BB

FESRPHRGER L, Rgodtl, #rEs NNW GRICESIL, oMo prERBELHRHL
CE 5T, Wb BEAFR NNW) ZvicZHoik#  <Tuvb,

KGR E LB L, 1| DOHRBEBREBRL T EEGR FRSERES R & L NNW SR 2R

3 (Y - FRMGLIRR) . = o pgriitskyio EEM  Flemd, TAb b RREHCIERAR « KT « ERGL
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WwEHREFRAR

X o>THRESIS Lz AOMEN VT U EREE,
TOWBICZFR, TRAGUTREEIhZLZ 504
BEELTIEMEDLLDL LTS,

FRECORAEER, RECAEERIER S
FRERERERNORIEEEVEE TS, —F, W
BoO&GIIE TIIaEKER» L RIBEERIF LT
5LV, '

EEDX 3T —2izb LT, SBEOBE LT
JURIZK BT, X VEREITH Y, —EORHEFE
RLTw3boLELB RS,

G. M. Viosov ¢ M. M. VasiLevsgr (1963) 23kt
AF ¥V BPREOWETORT VB X 5T, NERN
REREENMEL B LB ZLILE-T, RUDICHE
SRFNB U IERIZ-SEEEEIERL, Sbhitil
A, VBRI D, 72 TR U THESER
EERTATHAH L LTS,

ThRbbLEBEBHMER P OREORMEREcE—
HOFEROE LB LTVBZ R 1Ebh5, &
Ho—A, E+EZ ERE - RRGRE ORHIc s &
D HNBHEL ORI, T ORFIREY S, Wih bl
BEREETZLOTHHHLE X T & 7 (T,
1967) 7 b HIRARBIASTICITICE « 75 - MERNgkI
7z EHiEE - BRALEREE - HBEkELh b2 ZEMRABEL T
5, ZhBRACTRLHFE=ROSRNENGIROMBE
EoBC-HIBREZRELE LTV A LEERLT, Bk -
TRALERSE « BERORGLER D AERRE NN I & 2 IR I RS D
DTH->Th, TRLFVTRLFHE=RLL0EDH
Nie—BOGERAIC X2 b0 LELTE R,

L LEBOERTOR =& 2 KURIROEEEE
SEEER Y, FESREEER» DN L e b L E L
Vv, FOEHEELT, 1)=& kUlix, b~FEHo
SRS DM LM EEZ 5D T3 L, 2)
= IHIROGER S - BEEGL - = v H v biB
DI LT, WERHIE TRALEREES e L AEEHE L
HoTWw5Z L, 3)=taufkogibiE Bz gkt kil
ER L BERBRERE LT3, RRHIRO b 0idde
LAFHBEERKLERZRELL TRz Ll HITS
T LBTES,

8. »H & H &

=& RIUFEE, BRI SIEE R U, W
HIcE S TEBELekUnbi 5, AHIRORSE « B8k
§ho =V HVEHERE L b L biERE, okl
FBELEBCERL TR Z LA TH S, ThbD
HRIUTEBIORBICHEH 7 b I REEg R 2R L,

(B2% %6 8

EHIERRICE= VAT Vv EERE b72b LT 5,

AEPYBEIIRL, (VXS VHEREOELL
THEECHET 5% OBEKOCHERINTEY, %
ORFICERR - 7 IVAMTAL b dEELZ
O HFVFA R e nmfFAL b EVEY R VA
ORI EMRL T3,
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