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THERMAL SIMULATING EXPERIMENT OF SOURCE ROCK AND GAS—
SOURCE CORRELATION IN THE KUQA DEPRESSION OF THE TARIM BASIN

Fan Ming, Huan Jiwen , Chen Zhengfu

(Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: 9 samples from the Kuga Depression of the Tarim Basin were collected and thermal simulated
with a step of 40 C from 260 °C to 540 “C. The components and ethane carbon isotopic compositions of
gases generated from simulated samples were analyzed. The drying coefficients (C,/(C, +C;)) were figured
out. Using drying coefficient of natural gas from Well Ku-1 as parameter for interpolation method, the possible
thermal maturities of source rock as well as temperatures are calculated. According to geological back-
ground and the possible maturity range, the study showed that only the gas generated at about 420 C
from sample YM-4 of Jurassic coal formation is consistent with Well Ku-1 both in hydrocarbon compo-
nents and ethane isotopic composition. That means Jurassic coal formation is the main source rock of
natural gas from Well Ku-1. Combined with ethane carbon isotope, component and maturity data, the
simulating gas drying coefficient can be used in gas—source correlation. The interpolation method over-
comes the influence caused by organic thermal maturity and provides a new way for study of oil—gas—
source correlation.
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The location of the source rock samples in the Kuga Depression of the Tarim Basin
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Tablel
of samples used in simulating experiment

The section and formation and lithology
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Table 2 The drying coefficients of all simulating gas samples

WY /C o PR 13 FEA 16 YM—1  YM—2 YM—3 YM—4 yx—69sl TS—1 TS—2
260 9.83 3.99 7.97 26. 48 4,50 12.65 1.04 6.92 10. 66
300 12.96 8.52 5.85 15.78 4.30 7.39 0.99 5.56 7.53
340 3.08 4. 80 2.28 4.61 2.65 4. 62 0.73 1.99 2.07
380 1.92 1.96 1.54 2.10 1.81 2.93 0.70 1.38 1.51
420 2.26 1.98 1.74 2.50 2.26 5.58 0.96 1. 40 1.28
460 3.10 2.56 2.59 3.80 3.42 15. 67 1.87 2.15 1.43
500 8.51 5.14 6.92 14. 64 9.87 54.02 3.89 5.25 3.05
540 21. 50 17.72  20.35  112.71  28.10  368.27  10.35 15. 20 7.11
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Table 3 The virtual temperatures as well as vitrinite 16 RIS LR R X ]
reflectivity at which the drying coefficients of simulating 7

generated gas is equal to that of gas from Well Ku—1
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JEZET 16 325 0.96 503 2. 86
YM—1 294 0. 82 493 2.73
YM—2 334.4 1.00 469 2.44
YM—3 477 2. 54
YM—4 317 0.93 422 1.79
yx—69s1 514 3.11
TS—1 282 0.76 504 2. 87
TS—2 310 0. 89 578 3.31
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Fig. 2 Comparing the drying coefficients of gas from
Well Ku—1 with all simulating generated gas
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Fig. 3 The components of gas from Well Ku—1
and simulating gas of YM—4 generated at 420 C
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Fig. 4 Comparing the ethane carbon stable carbon
isotope of gas from Well Ku—1 with all simulating gas
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