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Characteristics of geotemperature-geopressure system in western Qaidam
basin and their relationship with oil and gas distribution
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Abstract : Geothermal gradients range between 2. 0°C and 4. 5%C per hundred meters in western Qaidam basin,
with an average value of 3. 1°C per hundred meters. Abnormally high pressure can occur at a depth of 2 300 m
and over, and the pressure coefficient can be as high as 2. 0. Laterally, the temperature—-pressure systems in
western Qaidam basin can be divided into 9 subareas such as HPHT, according to the formation pressure coeffi-
cients and the distribution intervals of the abnormal geotemperatures. Vertically, they can be divided into the
upper static pressure type and the lower overpressure type. The upper and lower temperature—pressure systems
have quite different fluid energies, thus hydrocarbons are highly capable of migrating vertically and are prone to
accumulate around the boundaries of temperature—pressure systems. Laterally, oil and gas pools are basically
distributed in the subareas with relatively low fluid energy; there are also oil and gas pools occurring in the sub-
areas with high fluid energy, but most of them are primary oil and gas reservoirs with good sealing and preserva-
tion conditions, such as lithologic and structural-lithologic reservoirs. Characteristics of present temperature~
pressure systems show that the deep temperature~pressure systems of high pressure type have good sealing condi-
tions and contain most of the oil and gas reserves, thus they would be the main targets of future petroleum explo-
ration.
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Fig. 1 Characteristics of the geotemperature field in western Qaidam basin
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Fig.2 Diagram showing the distribution of abnormal geotemperatures in the Upper Ganchaigou Fm (N, ) in western Qaidam basin
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Fig. 3 Characteristics of pressure field
in western Qaidam basin
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Fig. 4 Diagram showing the distribution of pressure coefficients in the upper Ganchaigou Fm (N, ) in western Qaidam basin
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Table 1 Measured geotemperature and geopressure data in some wells in western Qaidam basin

H#e YEE/m FE 3/ MPa RE/C HE HE/m FE f3/MPa HE/C
18 110.0 1. 49 16.6 B 77 2749. 1 27. 40 97.0
# 201 360.0 4.43 24.8 %5 2 796.4 29,81 102.2
AL 63 440.0 4.36 26.0 41,29 2855.1 36. 00 93.0
A4 837.5 12.00 43.0 +%&2 2901.2 39.90 84.0
B 12 866. 6 9.98 37.0 +H1 2 906. 6 49. 50 92.0
Pk 4 950. 0 10. 10 33.0 B 814 2911.9 33.70 101. 0
59 1156.4 13.38 45.5 179 3002. 1 29.30 96.0
B 12 1172.1 14. 00 49.0 4130 3002.9 32.20 99.0
WK 10 1196.7 10. 86 39.0 £A&R3 3018.8 48.30 88.0
P 8 1297.2 11. 84 39.0 &4 3108.4 43.05 113.0
9 1342.9 18.20 62.8 i 31 3150.4 60. 56 102.0
B 67 1352.8 15. 40 56.7 B®2-5 3207.1 46. 50 106. 0
WY 10 1372.2 12.57 46.0 B 146 3474.8 59. 60 120.0
512 1435.6 15. 50 56.7 e 3504.3 63.43 132.0
B 68 1554.6 17.30 63.0 BKA< 118 3544.6 53.22 129.0
Bk 57 1772.6 17. 14 63.0 i 30 3 610.7 59.12 98.0
B 6 -5 1.809.2 19.30 65.6 W 23 3714.0 70. 86 121. 1
Bk 53 2058.3 20. 08 71.5 Wi 25 3788.2 75.96 109.4
B 41 2 099. 8 23.54 74.8 W1 38355 60. 30 133.0
6 2345.9 32.92 120.6 Wi 27 3839.9 52.71 115.0
"3 2454.6 27.35 116.1 P 29 3853.6 71.26 110.0
&6 2493.0 33.82 121. 1 Wi 32 3891.7 67.70 128.9
BK4-7 2559.0 38.15 91.0 ¥ 28 3995.2 67.99 121.0
Bk 77 2 666.6 30.70 92.0 Wi 1S 4035.4 55.50 119.4
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Fig. 5 Vertical characteristics of the geotemperature—~

geopressure systems in western Qaidam basin
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Fig. 6 Areal distribution of the geotemperature—geopressure systems in the Upper Ganchaigou Fm (N, ) in western Qaidam basin
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Fig. 7 Relationship between vertical characteristics of present geotemperature—geopressure
systems and oil and gas distributions in western Qaidam basin
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