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Restoration of the Formation and Evolution of Upper Triassic
Gas Field Water in Chuanxi Depression

WANG Shan, ZHANG Hong-da, SUN Ji-chao, JING Ji-hong
Institute of Hydrogeology and Envioromental Geology, CAGS, Shijiazhuang, Hebei 050061

Abstract: Based on studies of deposition, tectonic evolution, Upper Triassic aquifer system and hydrogeological
age, this paper holds that T;x* groundwater came from marine syndepositional brine of 35 g/kg, and experienced
three “periods” of inspissation salt positive metamorphism, namely sedimentation, compaction and tectonic
hydrothermal activity. Afterwards, they turned into deuterogenous sedimentary salt brine and strong salt brine of
1160 g/kg. Both Tsx* and T5x® groundwater came from terrestrial facies syndepositional freshwater. Tyx* experi-
enced four “periods”, i.e., sedimentation, compaction-leaching, compaction and tectonic hyrothermal activity. The
major part was characterized by strongly concentrated salification and forward metamorphic process, and the later
evolution into deuterogenous sedimentary pore and fissure salt brine of 100 g/kg. Tsx® and T3x* experienced the
same periods, resulting in strongly concentrated salification and forward metamorphic process and forming deute-
rogenous sedimentary pore and fissure salt brine groundwater of 84 g/kg.
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Fig. 1 TDS contour map of gas field water of Chuanxi
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Table 1 Hydrochemistry of syndepositional water in Xujiahe Formation

s Unionites sp., s

T | 60%~ 80%, 5%~ Yunanopnorus sp. ’ Lycopodiacidotes mdis, | TDS=35 g/kg
20%, ?Ox Duplesisporites sp. Kraeu- CI-Na
107 selisporites papollatus K.
’ punctatus

Taxniaesporites sp. T. no-
Tyx* visulensis Cycadopitse sp. R. TDS>1 g/kg
tuberculatus

i , HCO;-Ca
Tsx° ’ TDS<1 g/kg
HCO;-Ca
F2 BMEASHKEMALFRITLL
Table 2 Initial and modern hydrochemical characteristics of gas field water in Xujiahe Formation
TDS=35g/kg; Cl-Na ; DS 160g/kg; Cl-Na-Ca ; ;
Tox? Na/Cl=0.87, Ca/C1=0.03, Mg/C1=0.18; Na/Cl=0.64-0.75, Ca/C1=0.07-0.77; TDS 4.5
3 . . . .
; O, N ,
TDS 100 g/kg(84 g/kg); Cl-Na-C
TDS<1 g/kg; HCOs-Ca : g/ke(84 g/kg): Cl-Na-Ca :
Cl-Na ; Na>Ca, CI> HCO;,

TDS 100(80)

>

Ca>Na, HCO;>Cl, Na/Cl>1;

Tsx*( Tsx®) Na/Cl<0.87;

> >
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Tsx’ K Na Ca Mg
Tsx* 6000 m Tsx’ ,
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, C 3
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1 . RSO4+CH,4 - H,S+4H,0 3)
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Table 3 Yielding Intensity of Chuanxi Depression in Tsx for gas hydrocarbon, CO, and liquid hydrocarbon

N 100 130 140 159 4 25 53 62
ANa 100 30 10 19 4 21 28 9
AN/>AN 62.9 18.9 6.3 11.9 6.45 33.87 45.16 14.52
N 15.2 16.5 17 17 0.1 3.1 5.9 5.9
ANa 15.2 1.3 0.5 0 0.1 3.0 2.8 0
AN/ AN 89.4 7.6 3.0 0 1.7 50.8 47.5 0
N 1.2 0.8 0.4 0.1 0.1 0.4 0.13 0.11
ANa 1.2 -0.4 -0.4 -0.1 0.1 0.3 -0.27 -0.22
AN/>AN 100 66.7 333 8.3 333 133.3 43.5 36.7

i N— ( 10*m®/km?, t/km?); ANa— i N/S AN—
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