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Development pattern of hydrothermal fluids in Tengchong, Yunnan Province
and its implications for hydrothermal dissolution in the Tarim Basin

Zhu Dongya' ,Meng Qinggiang' , Xie Qilai* and Jin Zhijun'

(1. SINOPEC Exploration & Production Research Institute , Beijing 100083 , China ;
2. College of Natural Resources and Environment ,South China Agricultural University , Guangzhou , Guangdong 510640 , China )

Abstract ; Based on the study of the development pattern of hydrothermal fluids in Tengchong, Yunnan Province,
we discuss characteristics of hydrothermal activities in Tarim Basin. According to the study,the §°C (PDB) va-
lues of the CO, in the hot spring gases in Tengchong are between —6.4%0 and —4. 7%o,and the *He/*He ratios
are between 1. 09 and 3. 51. The compositions of oxygen and hydrogen isotopes in hydrothermal fluids from hot
spring are similar with those in meteoric water, but the oxygen isotopes show a tendency of getting heavier in
their mass. Based on the study,we believe gases from hot spring in Tengchong mainly come from deep mantle,
while hydrothermal fluids originate from rainfall , which infiltrates downwards and is heated by deep heat sources
and then goes upwards. According to the features of structural evolution of Tarim Basin, we believe the Shaya-
Luntai and the Yanan faulted zones in northern Tarim Basin in Late Permian had similar geological conditions
with those in Tengchong today. Under these conditions, hydrothermal fluids originating from the downward infil-
tration of meteoric water were active and strongly dissolved carbonates in the Lower Paleozoic. On the contrary,
there were no similar geological conditions in the Tazhong area,the Bachu area and the southern slope zone in
the Tabei uplift,and thus hydrothermal dissolution was relatively weaker.
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Table 1 Composition and isotopes of gases from hot springs in Tengchong, Yunnan Province

- BT, % He ﬁ;ﬁ 8" Ceo, (PDB), R/R,
co, N, 0, CH, H, H,S 10 %o

KR 93. 87 4.34 0. 87 0. 820 0.03 0 52.10 -5.4 3.57
B 94.73 3.59 0.59 0.770 0.26 0 46.99 -4.7 3.51
=5 98. 56 1.15 0.23 0.036 0 0 1.67 -4.9 1.58
EAE2 5RO 92.67 5.36 1.18 0. 360 0 0.33 2.74 -6.4 1.59
G BR 9231 5.97 1.21 0.073 0.16 0.18 1.96 -4.7 1.09
[iip 96. 09 3.19 0.56 0.077 0 0 2.60 -5.4 2.24
B EH 85.13 12.31 2.10 0.010 0.23 0.02 2.42 -6.4 1.23
FHb SRS 97. 44 1.65 0.18 0. 690 0 0 38.05 -5.0 3.34

S g 94. 36 3.78 1.03 0. 760 0 0 41.57 -5.3 3.47
S 93.91 4.59 0. 88 0. 400 0.08 0. 06 21.12 -5.4 2.40
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Fig. 2 Isotopic composition of oxygen and hydrogen

in thermal fluids from hot springs in Tengchong,

Yunnan Province
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Table 2 Composition of ions in thermal fluids from hot springs in Tengchong, Yunnan Province

mg/ L
IR B Ca K Mg Na H, SiO4 Al As B Ba Be
o JNE 5.4 22.4 0.7 647.0 200.0 0. 170 0.240 5.64 0.0310 0. 000 6
=T 3.6 18. 8 0.7 416.0 194.0 0.078 0. 095 5.76 0. 006 6 0.000 5
BERIE 2 50 7.6 0.7 2.0 11.3 65.1 0. 630 <0. 005 6. 18 0.0110 <0.000 1
P b 2.5 17.6 0.8 415.0 203.0 0. 055 0. 068 5.79 0.010 0 0.001 4
W 3.2 19.1 0.5 434.0 205.0 0. 170 0. 083 1.78 0.011 0 0.000 5
el 25.5 18.9 0.9 414.0 195.0 0. 024 0.110 9.07 0.010 0 0.001 2
LEa 16.5 17.2 3.3 95.5 117.0 0. 990 0. 040 1.78 0.027 0 0.003 1
TR cd Co Cu Fe Li cl- NO; S03- S Na/Cl
N 0.001 5 0.001 1 0.027 0 0.130 0 1.850 0 441 340 239 1903.6 2.23
=T 0.000 5 0.000 3 0.006 8 0.020 6 1.440 0 449 341 192 1622.5 1.40
AL 2 SR 0.000 8 <0.0001 0.0320 0.400 0 0. 009 2 120 314 197 725.0 0.14
gl 0. 000 4 0. 000 4 0. 006 9 0.026 0 1.430 0 463 345 189 1643.3 1.36
W 0. 000 4 0.000 3 0.000 9 0.0550 1. 460 0 584 354 184 1787.4 1.13
b Se TINE ] 0.000 3 <0.0001 0.0160 0.120 0 1.670 0 475 348 174 1662.3 1.32
iy <0.0002 <0.0001 0.1300 0.470 0 0.990 0 179 319 312 1063.9 0.81
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Fig. 3 Development pattern of thermal fluids from hot springs in Tengchong, Yunnan Province
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