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Volcanic Hydrothermal Activities and Gas-releasing Characteristics
of the Tianchi Lake Region Changbai Mountains

GAO Qingwu

Institute of Geology China Seismological Bureau Beijing 100029

Abstract Located in China-Korea border area eastern Jilin Province the volcano in Tianchi Lake region of Changbai Mountains is
of Cenozoic large — size multi — genetic complex type. There exist rather strong hydrothermal activities around the Tianchi volcano
and the main hydrothermal areas include Changbai Julong hot spring group 70~83 C and Tianchi Lakeshore hot spring 20~ 40
C in northern Tianchi district as well as Jinjiang hot spring group 38 C or so in southwestern Tianchi district. Of these hot
springs the Changbai Julong hot spring group seem to display the strongest hydrothermal activities. Underground gaseous activities
are also quite intense in these hydrothermal areas and the gases released underground are mainly CO, together with rare gases He and
Ar minor gases H, and CH, and small amounts of O, and N,. Isotopic geochemical studies of underground gases released from Chang-
bai and Jinjiang show that these gases are all derived from the depth of the earth and have features of mantle — derived gases. Never-
theless underground gases released from Changbai Julong hot spring group are related to the crustal magma chamber whereas under-
ground gases released from Jinjiang are associated with mantle magma chamber and deep faults.
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Table 1 The temprature and discharge of spring water 7
in the Tianchi volcanic region and its surrounding area 70~80 C
T th! 2 NE
2 55 —
3 58 8.64 o
7 81 2.2 40~56 C
8 77.5 1.62
9 78 82T 83T
10 82 27.8
12 56.6 9.6
13 42.2 3.6 NE
14 72.5 — 80 C
15 72.4 — 2 80T
16 72.5 — 1.3
17 73.0 —
19 83.2 1.1 70 T pH 7.7~7.5
11 19.0 — 6.5
5 11.4 —
6 < 0.7 pH pH 5.6—6.1
4 34.9 11.0
1 53.5 39.0 HCO;-Cl-Na
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Table 2 Chemical contents of groundwater in Tianchi volcanic region
and its surrounding area mg L
pH HCO; ¢ SO, F Na K Ca Mg Si Fe  Mn S BLi
2 898.6 57.7 16.87 5.24 267.2 38.9 24.60 12.90 78.94 7.01 0.213 0.134 0.778 0.383
3 921.9 61.1 17.50 5.27 284.0 36.7 24.69 11.59 84.88 1.87 0.137 0.105 0.097 0.435
7 793.6 103.8 1.63 6.02 285.6 28.8 45.25 2.71 77.79 6.10 0.246 0.050 1.210 0.428
8 875.3  96.7 1.50 6.04 316.8 28.7 35.99 2.52 73.17 2.38 0.112 0.051 1.110 0.402
9 921.9 109.5 1.87 6.20 391.2 32.5 38.05 2.51 74.48 2.52 0.115 0.061 1.190 0.441
10 898.6 110.6 2.25 6.10 284.0 29.1 37.09 2.47 71.24 1.71 0.107 0.070 1.230 0.436
12 770.2 64.6 1.25 6.03 206.4 24.9 32.05 2.48 65.89 0.23 0.196 0.045 0.662 0.323
13 641.9 53.0 .12 3.42 176.8 20.9 27.56 2.33 58.13 0.33 0.045 0.028 0.546 0.267
14 898.6 106.1 2.50 6.12 292.2 28.2 33.00 2.31 67.41 0.74 0.080 0.066 1.020 0.317
15 851.9 96.9 1.25 6.14 290.4 28.3 32.96 2.31 65.09 2.39 0.165 0.035 0.914 0.398
16 816.9 100.3 2.19 3.56 313.6 30.8 33.44 2.58 66.21 2.69 0.285 0.039 0.879 0.390
17 828.6 108.4 2.81 6.01 285.6 27.7 34.24 2.46 58.36 1.08 0.297 0.037 0.856 0.435
18 886.9 102.6 1.25 6.01 296.8 28.2 31.10 2.33 61.46 0.88 0.064 0.041 0.853 0.407
19 968.6 117.6 2.8l 6.14 295.8 29.1 30.46 2.20 61.10 0.52 0.044 0.036 0.973 0.447
11 338.4 12.7 2.25 3.75 59.2 9.3 33.89 2.35 33.62 21.03 2.230 0.021 0.076 0.060
5 1365.4 18.5 — 0.36 116.8 17.1 87.97 143.9 38.26 4.55 0.173 0.448 0.243 0.157
6 1493.8 18.5 — 0.35 127.2 17.7 100.70 166.8 39.61 9.12 0.221 0.542 0.196 0.173
4 508.4 121.1 87.50 8.45 385.6 21.4 33.97 10.87 23.66 0.46 0.022 0.856 0.960 0.612
1 507.7 133.8 581.3 8.45 404.0 21.6 32.03 2.27 34.90 0.46 0.048 3.119 0.840 0.625
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in the Tianchi volcanic region 2
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3 CO,
Table 3 The chemical composition of escaped gas CO, 3¢
from springs in the Tianchi volcanic region % 1993
He H 0, N, CH, CO, 13 a0 200
2 0.0105 0.0165 0.35 5.76 1.61 92.92 o-C 8%o ?39%“’
3 0.0098 0.2908 0.10 4.55 1.53 93.72 = 12%0 ~ = 17%o 67 C
7 — 0.0065 11.89 48.45 0.07 39.24 + 7%0~ — 16%0o — 3%0 ~ — 6%o
8 0.00150.0295 1.23 4.95 0.25 93.15 s3C NEFS
9 0.0015 0.74 0.39 1.59 0.07 96.05 5
10— 0.0135 1.02 3.44 0.09 93.99 o,  §°C
14 0.0030 0.0145 2.21 8.83 0.46 88.79 —4.0%o co, 8BC
15 0.0030 0.0120 0.51 2.41 0.16 96.58 —9.0% CO,
16 0.0015 0.0050 1.14 5.05 0.33 93.47 s
17 0.0008 0.0030 1.22 4.63 0.07 92.74 0-°C
18 — 0.6923 0.50 3.58 — 93.86 —4.7%0~ — 8%o — 5%0
19 — 0.0040 1.47 4.96 0.08 90.74 1999 co, 8BC
4 1.24 0.0036 2.39 84.81 0.19 8.01 4 2%~ 7 5%, 1998
SP-2305
—5.64%o
3¢
1.53% 1.61%
4
1
CH,
1999 CH, 58T
CH, He
CH, He H, H, CH,
©)
3 NE
NW
3He “He 3He “He
1999 @
SHe “He 1.4x10°¢
1989 SHe “He 2.0x10°8
*He “He 1.1X103~1.4x1073
1998
‘He *He
7.51x10 ©~8.24x10 ¢
5.61 5.61 Ra ‘He “He R
3He “He Ra He
3He *He
Ra 1992
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