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Fig. 1 The pattern of hydrocarbon generation of the Cambrian Qiongzhusi Formation in the central of Sichuan Basin
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Fig.2 The burial history and the source rocks thermal evolution in Qiongzhusi Formation of Well MX9
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Table 1 The overpressure results caused by oil generation in Qiongzhusi Formation

fi 1] /Ma VR /m TR 1C Ro/% AR JEJMpa  HBIE/MPa  JEHRK
250 1625 90 0.50 0 16.40 0 1.00
200 3825 116 0.70 0.06 44.02 541 1.14
190 3995 128 0.80 0.18 55.90 15.58 1.39
183.2 4176 135 0.88 0.36 71.59 29.44 1.70
179.2 4305 139 0.92 0.60 89.32 45.87 2.06
176 4330 142 1.00 0.82 103.07 59.36 2.36
172.5 4538 148 1.08 0.96 112.46 66.65 2.45
165 5223 168 1.30 1.00 119.42 66.70 2.27

(1625 m) JF i, JRIRABEVERITR, AWM eIt TR B, TEREIRER] 82%, Mk R ILE]
ZFL M 200 Ma(3825 m) F| 176 Ma(4330 m), A=t 59.36 MPa; %] 165 Ma(5223 m) A iHZs oA, A5
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Table 2 The overpressure results caused by oil craking in Qiongzhusi Formation

B 7] /Ma YREE /m TREE/°C S4H2 % J%.J7 /MPa T /MPa EWAEY 4
165 5223.0 168 0 119.89 66.70 227
163 5379.4 176 9.2 146.49 92.19 2.70
160 5616.8 180.5 19.5 148.335 91.67 2.62
155 6004.6 191.5 51.0 152.15 91.54 251
150 6395.4 201.5 83.5 155.48 90.92 241
145 6786.1 210 97 158.27 89.77 231
140 7176.8 214 100 159.58 87.14 2.20
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Fig. 3 The evolution of excess pressure and pressure coefficient during the process of hydrocarbon generation in Qiongzhusi

Formation of Well MX9
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Fig. 4 The pore pressure and pressure coefficient caused by oil generation at different retention coefficient vary with depth of

Qiongzhusi Formation in Well MX9
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Fig. 5 The pore pressure and pressure coefficient caused by oil cracking at different retention coefficient vary with depth of

Qiongzhusi Formation in Well MX9
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The quantitative evaluation of the pressurization caused by hydrocar-
bon generation in the Cambrian Qiongzhusi Formation of the Gaoshi-
ti-Moxi area, Sichuan Basin
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Abstract The overpressure caused by hydrocarbon generation is the main driving force of hydrocarbon migration, the
research on its mechanism is gradually becoming quantitative. The source rocks of the Cambrian Qiongzhusi Formation in the
Gaoshiti-Moxi area of the Sichuan Basin have experienced the oil generation phase from the end of the late-Permian to the end of
the mid-Jurassic, the oil cracking phase from the end of the Jurassic to the early-Cretaceous and the kerogen gas phase later. Con-
sidering the overall compressibility of the source rock and the oil component, a quantitative model for the overpressure caused
by the continuous process of hydrocarbon generation from sapropel kerogen was established. The pressure evolution calculated
by the model for the oil production showed that, from the end of the Permian to the end of the Triassic, the initial stage of oil
generation, the excess pressure increased slowly. From the early-Jurassic to the beginning of the mid-Jurassic, the oil window
stage, the excess pressure accumulated rapidly with a pressure coefficient up to 2.4. From the beginning of the mid-Jurassic to the
end of mid-Jurassic when the oil generation ended, the overpressure reduced slightly. Calculated by the model for oil cracking,
from the end of the mid-Jurassic to the beginning of the early-Cretaceous, the overpressure increased first and then decreased
subsequently. In the process of oil cracking, the episodic hydrocarbon-expulsion developed in the Qiongzhusi Formation until the
pressure balance was reached with a pressure coefficient of about 2.2. In addition to the types and abundance of organic matter
and the thermal history, the sealing ability of the source rock and the components of cured oil are also the main factors that affect
the calculation accuracy of the quantitative model. The better the closure of source rock, the greater the overpressure accumulated
during the oil generation, and the higher the oil saturation retained in the source rock. The lower the sulfur content contained in
the oil, the higher the conversion rate of oil to gas was and the greater the pressure formed.

Keywords overpressure caused by oil generation; overpressure caused by oil cracking; causes of overpressure; Qiongzhusi
Formation of Sichuan Basin; Gaoshiti-Moxi area

doi: 10.3969/].issn.2096-1693.2018.03.024

(%% AHEAR)



