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Paleo-fluid characteristics and preservation of hydrocarbons
in the Sangzhi—-Shimen synclinorium and adjacent areas
Liu An, Wei Kai, Li Xubing, Wang Baozhong, Wang Qiang
(Wuhan Institute of Geology and Mineral Resources, China Geology Survey, Wuhan, Hubei 430205, China)

Abstract; The paleo-fluid characteristics and hydrocarbon preservation in the Sangzhi—Shimen synclinorium and
adjacent areas are discussed using comparisons of C, O, and Sr isotopes between the calcite veins and surrounding
rocks in the Sinian and Triassic formations and combined with the tests of fluid inclusions in calcite veins. The
¥'Sr/*Sr values of surrounding rocks in the Lower Paleozoic are higher than those of contemporary seawater and
calcite veins, which suggests that the surrounding rocks had been reformed by fluid with high ¥ Sr/*Sr values
before fracturing. The calcite veins close to thermal springs in the north of Sangzhi—Shimen synclinorium have
high ¥’St/¥Sr values, low 6”C and low 8" 0 values, which can be explained by the mixing of meteoric water
during calcite vein deposition and suggests that reverse faults might have been open when they were formed. The
salinity and homogenization temperature of fluid inclusions shows that the residual cap formations above the Upper
Cambrian Loushanguan Formation are less than 3 km thick with poor sealing capacity. The high salinity of calcite
inclusions in the Middle Cambrian Kongwangxi Formation showed that gypsum salt cap layers are distributed
widely in the study area, and the gypsum salt layers buried over 2 km deep have excellent sealing capacity. The
preservation conditions of the Tianerya, Xiangjiaya, Chefang anticline traps, and the Qiaotou, Zhongping buried
structural traps are favorable. The dolomites in the Sinian Dengying Formation and Cambrian Qingxudong
Formation are exploration targets except for those in the Tianerya anticline.
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Fig.1  Location of the Sangzhi—Shimen synclinorium and adjacent areas



- 744 - & b B

%37 &

[—wiz [© Jms

[-—Jm s [——|mmnr
[ Tmm [ e JRBES
@ F 75 4 1
Q FI RS} 1]
O 4 5515 RHE
@ HF S Ba Ak
OB SUNEL)

11°

B2 SR 1T 1 A B A Xl i ] 1] A5 2R

Fig.2  Simplified geological map and sampling sites of the Sangzhi—Shimen synclinorium and adjacent areas
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Table 1 C, O, Sr isotope values of surrounding rocks and calcite veins in the Sangzhi—Shimen synclinorium and adjacent areas

8Cppy/ 8%0ppp/ APCppy/ ABOppy/

RHE M2 K5 FE AT Z 85r/808r  AY S80Sy
%o %o %o %o
GDO,h-1  Jifgfillk  -1.25 -17.93 -0.65 -8.91 1158  0.709 77 0.000 56
v ALl ' "
GDOh=2  HYIKE  -0.60 -9.02 121.6  0.709 21
. SP€ k=1 Jrfgf ik 0.25 -7.83 -0.37 -0.57 1239 0.708 74 -0.005 05
2 ALER4 ’ s
SP-€,k-2 P 0.62 -7.26 125.0  0.713 79
] ZYBO,g-1 Jifgfillk  0.82 -15.24 -0.18 -3.10 121.4
3 il : "
ZYBO,g-2 R 1.00 -11.26 123.7
. XLOg—-1  Jrffalik 0.54 -16.22 -0.40 -6.65  120.3
4 A ’ "
XLO,g-2 W 0.94 -9.57 124.5
XL€;k=3  JifEfillk  -1.86 -8.44 -1.30 -2.65 119.3 -0.002 16
5 fLEBRHA  XLEk-4 Fabk -2.20 -8.96 -1.64 -3.17 1183  0.708 83
XL€3k-5 Hz -0.56 -5.79 1233 0.710 99
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MPO,b-1 A 0.98 -11.01 -1.04 -0.12 1238
7 FIEA
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PM€,-3  Jrfital -1.95 -12.88 -0.95 -5.14 1169  0.709 04 -0.000 21
8 Ak PM€,-4 Jifgf2 -2.89 -10.75 -1.89 -3.01 116.0  0.709 21 -0.000 04
PM€,[-5 HzA -1.00 -7.74 121.4  0.709 25
MPP,q-6  J5fi#dfi 1 1.10 -11.38 123.9
o B4l v
MPP,¢-7  J5fff 2 0.87 -11.28 123.5
N MPP,m-8  Jif#fi 3.36 -8.88 -0.73 -3.68 129.8
10 F O w
MPP,m-9 i 4.09 -5.20 133.1
o DHO,n-1  Hff& -1.19 -11.96 -0.79 -1.36 1189  0.709 40 0.000 30
11 mHEA o
DHO,n—2 R -0.40 -10.60 121.2  0.709 10
. DH€ -3 Jrfiefbk  -2.38 -8.74 -2.25 1.23  118.1  0.709 80 0.000 24
12 fLEE4 ’ o
DH€ k-4 HEH -0.13 -9.97 122.1  0.709 56
DH€ k=5 Jifffi 1 -2.38 -14.26 -2.03 -573 1153 0.708 91 -0.000 37
13 fLEERA  DHEE-6  fEfa2 -2.28 -14.15 -1.93 -5.62 115.6
DH€;k-7 HZE# -0.35 -8.53 122.3  0.709 28
\, Cy€:k-1  JFffpflk  -4.86 -13.47 -2.27 -4.99 110.6  0.708 84 -0.001 11
14 fLEEA s s
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15 Zeq ! .
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16 Risdl . ;
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o SZT,j-3  Jifrallk  -5.56 -14.66 -5.94 -7.85  108.6
18 bl v
SZT,j-4 TR 0.38 -6.81 124.7
S705b-5  Jrfirfilik 1.01 -11.28 -0.14 -1.03 1238
19 ¥4 S70;b-6  Jrffi bk 1.02 -13.48 -0.13 -3.23  122.7
S70,b-7 = 1.15 -10.25 124.6
XKZ,d-1  Ff&Elk 275 -12.94 -4.15 -3.80 1265 0.710 02 0.001 63
20 BEwdl  XKZ,d-2  Jifgfalik 4.15 -12.40 -2.75 -326 129.6  0.710 40 0.002 10
XKZ,d-3 R 6.90 -9.14 136.9  0.708 39
. XK€,-4  Jrffaabk  -0.66 -12.65 119.6  0.709 84
21 Fihd ! ; 3
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in the Sangzhi—Shimen synclinorium and adjacent areas
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Table 2 Homogenization temperature and salinity of fluid inclusions in calcite veins
in the Sangzhi—Shimen synclinorium and adjacent areas

KRS M AN KAV wm HAERES VKRR EE/C RFE/ % Y—iR R/
e KK
5 XL€,k-3 mufp’ﬁl‘ﬂﬁ?ﬁ/‘ 6~12 /MMM -18.7~-19.1/-18.9  21.73~22.00/21.92 68~74/70
UiyA

PRI HRIRDE |
K, LATLLE 8~10
HE
K AT
WHEE =M, 5~22  SEMAR
DESyi5| S ED
W KB 4~10
iR DUATE
8IS ES
PRI R, 55 0
BT AN HEIAR
RPN SO R/ IME ~ S KB/ T

6 XL€,¢-6 INBEAY AR -15.2~-15.4/-15.3 18.96~19.13/19.01  91.2~130/102.5

8 PM€,[-3 -1.5~-10.5/-8.9 2.56~14.52/11.62 80~137/112.5

8 pPM€,[-4 -4.0~-10.6/-6.2 6.44~14.63/9.17 91~102/95.5
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20 XKZ,d-2 -4.4~-10.0/-7.1 7.01~13.99/10.40 135~149/141.7
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