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Hydrogeological-hydrogeochemical characteristics and hydrocarbon
preservation conditions of the Qianbei Depression and
its periphery, Upper Yangtze Block
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(1. Ocean College , Zhejiang University , Zhoushan , Zhejiang 316021, China ;2. Hangzhou Institute of Petroleum Geology,
PetroChina Research Institute of Petroleum Exploration & Development , Hangzhou , Zhejiang 310023 , China)

Abstract ; The petroleum preservation conditions in the Qianbei depression and its periphery were studied based upon the
analysis of groundwater hydrochemical and hydrodynamic characteristics. The results show that the Qianbei depression
and its periphery experienced three hydrogeological cycles as follows ; Caledonian epoch , Hercynian-Indosinian epoch , and
Yanshan-Himalayan epoch. Caledonian epoch and Hercynian-Indosinian epoch are the two main periods of oil-gas reser-
voirs deposition , although these reservoirs were eroded almost completely during the period of Caledonian and Yanshan-
Himalayan movements. The hydrocarbon preservation conditions of strata less than 2 500 meter depth below surface in the
Qianzhong uplift and 3 000 meter depth below surface in the Qianbei depression are generally poor due to the multiple
tectonic movements and meteoric water infiltrations. This zone with low mineralization formation water is named as free
exchanging zone and its lower boundaries are still unclear. The strata deeper than 800 meter are regarded as an exchan-
ging-inactive zone in the Chuannan depression and hydrocarbon preservation conditions thereby are relatively good.

Key words ; hydrochemistry ,hydrodynamics , hydrocarbon preservation, Qianbei Depression and its periphery, Upper Yangtze
Block
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Fig. 1

Outline map showing tectonic units

in the Qianbei Depression and its periphery
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Table 1 Hydrochemical evaluation index system for distinguishing the preservation conditions in marine

reservoir hydrocarbon fields
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PRAEAAE WA 1) () A 2(IV)
Hb R KA TR E 7K SR Z KAK T B BRI KAOK T B K52 KRAKF B2
WAL/ (g- LY >40 30 ~40 20 ~30 <20
LAY <0.87 0.87 ~0.95 0.95 ~1.00 >1.00
JI B 2= 5 <8.50 8.50 ~15.00 15. 00 ~30. 00 >30. 00
Ik 3 CaCl, ¥ ,MgCl, k2,81 NaHCO, #1 Na, SO, PL MgCl, k3, % Ul Na, SO, NaHCO; I Na, SO,
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Table 2 Hydrochemistry of well fluids drilled in the Qianbei Depression and its periphery
iape )2 4 AL FHE/m FARE/ (g L7 B TR AL J B R A pi el
1 Tyj 848. 15 ~998. 40 37.06 0.93 13.83 MgCl,
H10 Tyj 943. 96 38. 44 0.94 13. 87 MgCl,
W13 Tyj 1 169. 63 ~1 384. 50 36.72 1. 00 14. 40 MgCl,
W14 T,j 1088 ~1 114 31.77 0.63 7.79 MgCl,
W3 Tyj 1.098.00 ~1 106. 16 36.21 0.94 13.90 MgCl,
B33 Tyj 308.31 ~1 112.67 31.71 0. 90 0.02 MgCl,
A : ; -
k4 Tyj 993 36. 63 0.93 13. 01 MgCl,
&5 Tyj 2 052.24 41. 61 0.93 7.16 CaCl,
A1 Tyj 928 ~951 49.19 0. 30 2.96 CaCl,
9k 4 T,j 977. 00 ~993. 86 47.43 0. 86 0. 86 CaCl,
¥4 T,j 1 113.00 ~1 124.70 46. 50 0.95 9.59 CaCl,
1B ;
K1 T,j 1 100. 00 ~ 1 446. 56 45.12 0. 61 4. 66 CaCl,
€13l 3 481.48 ~3 560. 00 35. 14 MgCl,
B Zydy 4 628. 86 ~4 716. 00 74. 12 0.63 CaCl,
Z,dy 4 911.92 ~4 980. 00 61.24 0. 64 CaCl,
S Zydy 5322.72 ~5 386. 00 59. 10 0. 68 2.75 CaCl,
T A - Z,dy 5451.88 ~5 533.50 66. 86 0. 65 1.94 CaCl,
EHR %1 Z,dy 3994 ~4 067 75. 69 0.55 CaCl,
72 Z,dy 3 684.72 ~3 754. 40 63.35 0.58 CaCl,
73 Zydy 3 830 ~3 864 72.11 0.58 CaCl,
B4 Zydy 4485 ~4 552 78.91 0.57 CaCl,
%5 Z,dy 3 374.00 ~3 419. 50 66. 24 0. 61 CaCl,
€13l 2431 ~2 437 9.18 Na, SO,
Tt Z,dy 3509 ~3 532 20. 82 43.35 70.94 NaHCOj,
Z,dy 4 578 ~4 603 294.42 ~367.00  0.96~0.97  0.12~0.77 CaCl,
WAL ?ﬁﬁi CosdIs T €2.3ls 1.71 8.16 100 Na, CO,
e 2 Z,dy 738 ~833 2.13 1.17 97 Na, CO,
= €1q 2.79 Na, SO,
Zydy 1506 ~2 210 1.32 Na, SO,
€in 1686 ~1785 9.45 7.23 NaHCOj,
1 Z,dy 2000 ~2 015 2.27 48.16 Na, SO,
Z,dy 2314 ~2315 2.31 22. 66 Na, SO,
- TR - €13l 100 1.65 Na, CO,
R H AR €ig 230 2.81 Na, CO,
i1 €1q 300 2.79 Na, CO,
Z,dy 1265.03 1.18 10. 50 Na, CO,
Z,dy 1271 ~1282 0.52 6. 88 82. 12 Na, CO;
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Fig. 2 Hydrogen and oxygen isotope compositions of
formation water in the Qianbei Depression and its periphery
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Table 3 Content of CH, and N, of well drilling in the Qianbei Depression and its periphery

Fa 15 HLIG JRy R 1 4 =i HE/m CH, &/ % N, /%
963. 50 76. 65 16.92
S,1 946 60. 42
K 15 FH 1 984 6.98 77.20
AL
€ 2 903. 69 ~2 903. 97 0.53 91.37
1
1 2 907. 67 ~2 907. 94 12.02 88. 09
by B 101 €in 984.90 ~1 713. 30 <5.00 >95. 00
€in 1 261.30 98. 82
ZIRE R JE 1 1271.58 97.23
sz}’
1282.32 97.02
A sk €in 1 726.70 79. 00
i 2 358 92.72
KITHa it W1
Z,dy 2 364 94.73
2398 ~2 445 .70 ~1.72 53.65 ~53.78
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Fig. 3 Distribution of hot spring and multi-period faults in the Qianbei Depression and its periphery
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Table 4 Statistical table of hot spring water profile in the Qianbei Depression and its periphery
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Fig. 6  Plane distribution of present hydrodynamic field in the Qianbei Depression and its periphery
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Fig. 7 Hydrodynamic field evolution and hydrocarbon preservation mode in the Qianbei Depression and its periphery
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