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Abstract: This paper reported the geochemical features of gas emitted from the H ubin Springs. The Hubin Springs
zone, a strong thermal emission zone, locates at the north edge of the Tianchi caldera lake. Very young deposits
with uncertain eruption dating data are found on the top area of the Tianwenfeng, they might be formed in one of
the recent eruptions or the millennium eruption. It is significant to study geochemistry features of the emitting gas
from the H ubin Springs to understand the activities of the Tianchi Volcano. This paper systematically sampled and
analyzed the emitting gases from the Hubin Springs, and discussed their geochemistry features. The results showed
that there are high contents of the deep derived gases, such as CO,, He, CH, and Ar in Hubin Springs zone. The
isotopic ratio of He lies betw een 4. 18 and 5. 95 Ra. An averaged mantle-derived gas content calculated from *He/
*Ne ratio and He content reached to 67. 1%. All of these show ed that the Hubin Springs located on a special belt
of deep gases releasing in high intensity and big scale. The spatial distribution of H elium isotope is characterized by
concave, showing that this special area may be related to the volcanic edifice. It is highly possible that the released
gases represent the resident gas samples of the latest eruption from the Tianchi Volcano. However, more detailed
studies are demanded.
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Fig. 1 Location of the Tianchi Hubin strong-gas release zone
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Fig. 2 The arrow ; Tianchi Hubin strong gas-release zone:

ano-frozen area in the water(scale: 1:2600)
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Fig. 3 Gas bubbling in the Tianchi Hubin

strong gas-release zone(scale; 1:27)
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Fig. 4 Sample collectd loction
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Table 1 Chemical contents of gases fromthe Tianchi Hubin strong gas release zone gas and helium isotope composition
JC (%) No/Ar (% 10-6) 3He/4He R/Ra  ‘He/®Ne
CO» N Ar CHy4 0 + 0, H, He (x 10-96)
1* 18 84.74 12.13  0.40  1.64  1.75 5. 64 188 8.33 5.95 45.2
o 40 86.65  14.13 0.20 0.17 0.37 24.79 34 33 7.13 5.09 14. 1
3# 16 89. 46 9.92 0.13 0.52 2.28 4.12 61 7.04 5.03 25.9
4* 39 68. 80 19. 04 0.26 1.50 7.25 2.54 179 7.38 5.27 44. 5
5* 23 95. 65 3.68 0.07 0.17 0.99 3.47 56 6.79 4.85 22.8
6* 13 90. 75 8.83 0.13 1. 69 2.28 3. 66 207 7.22 5.16 45.2
7 13 81.78 14.13 0. 26 1.93 1. 44 8.31 338 7. 46 5.33 137.8
8" 16 96. 42 3.07 0.07 0.24 1. 65 1.78 24 7.70 5.50 3L.6
0. 037 78.08 0.93 1.40 20. 95 3.57 5 1.4 1 0.318
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Table 2 The Tianchi Hubin strong gas release zone

three end member components of hot springs

Fig. 5 Tianchi Hubin strong gas-release zone

helium space distribut ion

(%) (%) (%)
1 0.71 75.75 23.55
2 2.25 64. 63 33.12
3 1.23 63.93 34. 84
4 0.71 67.08 32.20
5 1.39 61. 64 36.97
6 0.7 65. 64 33. 66
7 0.23 67. 88 31.89
8 1.01 69.97 29.02
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Fig. 6 Relationship between light cations and

temperature in strong gas-release zone
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Fig. 7 Tianchi Hubin strong gas-release zone
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