ZibSHKEE IS

§43 % B3 OIL & GAS GEOLOGY 2022 4 6 J]

XE4RES:0253 - 9985(2022)03 - 0621 — 12 doiz10. 11743/0gg20220311

M)l &2t F — 2% kiER KRS S HERFIER
J\I \Igjj
kOBLE OELEEFREEE AL DERLKEX

(1. P EAIM A (R HERRLFA2ABE b AT 1022495 2. EA MR (AL ED) I/ R -5 400 48 S 5200 2, J6 AT 102249
3. HEA TR REE (e st BE2ERE, Jbat 102249 ]

WE: L EZ5ABRARNNEHENATAAENRES AENMEERS, LR AT RAEN LR F D hF T ELHTH

B & ﬁk%fﬁwﬁwﬁm REBAFE FATHABEAL. ETEHNEECHABHNAELS T AR EAVE(TOC) & EL

MRRF TR, R RSk B LT ABEAT TRARIR SN E HEEABA AT T & R AR, TN T IR, T
THEAFEFTA (T E)MAAFX, EREXV . ABARFEEABRKENE K, 1AM A AN S AR FERREER)HO. 5%%

KB ERITR, é}% ER K 0.8 %F10.9 %rt 3k 2| HJE TR 5 R 44 4 278 1 45 200 5 570 mg/g £ 200 mg/g; £ B A IMA 4 E &

7460 % 10°t, H R EA 3840 x 100, A W IR EH3620x 10°t, P T H A KR E N 24.6x 107 m®, T XA IR EH 3.7 x 10" m’ JIHt

BLPA# '%%sze N BN s A BT UL E ARG T om A5, N Rl R A A KRN £,

KB ARBA 4 HRE, MEARRE; AARTN BRE WA AR EZ &4 1) 43

FESES TE 122. 1 ERARIRAD: A

Hydrocarbon generation and expulsion characteristics and resource potential of
source rocks in the Longtan Formation of Upper Permian, Sichuan Basin

Zhang Xingang', Pang Hong', Pang Xiongqi''?, Cheng Junqing’, Wu Song', Ma Kuiyou', Zhang Siyu'"

[ 1. College of Geosciences, China University of Petroleum (Beijing) , Beijing 10224, China; 2. State Key Laboratory of Petroleum Resources
and Prospecting , China University of Petroleum (Beijing) , Beijing 102249, China; 3. College of Science , China University of Petroleum
(Beijing) , Beijing 102249, China

Abstract: The Upper Permian Longtan Formation provides most source rocks for many large- and medium-sized gas fields
in the Sichuan Basin. Due to their advanced thermal evolution, the source rocks are beyond ordinary thermal simulation
experiments or chemical kinetics methods that are commonly resorted to while defining the hydrocarbon generation and
expulsion characteristics of less thermally evolved source rocks. This hinders the exploration and development of oil and
gas generated from the formation. To deal with the problem, this study proposes a model suitable for analyzing the
characteristics of hydrocarbon generation and expulsion, evaluating hydrocarbon potential and predicting most promising
hydrocarbon accumulation for these source rocks by using the hydrocarbon potential method based on pyrolysis, TOC
content analysis and maturity data of source rocks from major petroliferous basins in China. The model shows that the
formation has great hydrocarbon generation potential. Types Il and Il organic matter in the formation initiate hydrocarbon
generation process when the vitrinite reflectance (R,) reaches 0.5 %, and start to expel hydrocarbon when R, reaches
0. 8 % and 0. 9 %, respectively. The original hydrocarbon generation potential indexes for the two types are 570 mg/g and
200 mg/g respectively. The formation has up to the present the capacity of generating 746 billion tons of hydrocarbon, of
which 384 billion tons of hydrocarbon are expelled and 362 billion tons of hydrocarbon are left behind. Shale gas resource
volume is 24. 6 TCM in the formation, of which 3. 7 TCM of gas is recoverable. This predication indicates that exploration
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shall be focused on finding conventional gas in the north part of the basin, on both conventional and unconventional

gases in central and northeast parts of the basin, and on shale gas in the east and south parts of the basin.

Key words: hydrocarbon potential method, hydrocarbon generation/expulsion amount, shale gas resource volume, play

fairway prediction, source rock, shale gas, Longtan Formation, Upper Permian, Sichuan Basin
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Fig. 1 Location and tectonic units of the Sichuan Basin
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Fig. 2 Stratigraphic column of reservoir assemblages in the Permian and Triassic, Sichuan Basin
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Fig. 3 Hydrocarbon generation and expulsion models of type II

and Il source rocks from major petroliferous basins in China
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Fig. 4 Characteristics of hydrocarbon expulsion ratio (a), expulsion rate (b) and expulsion efficiency (c) of

type Il organic matter in the Longtan Formation, Sichuan Basin
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Fig. 5 Characteristics of hydrocarbon expulsion ratio (a), expulsion rate (b) and expulsion efficiency (¢) of

type Il organic matter in the Longtan Formation, Sichuan Basin
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Fig. 6  Burial and thermal history of key wells in the Sichuan Basin

(modified after reference [ 6] and see Fig. 7 for well locations )
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Fig. 7 Hydrocarbon generation and expulsion intensity of source rocks from the Upper Permian Longtan Formation in

the Sichuan Basin at the end of the Triassic
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Fig. 8 Hydrocarbon generation and expulsion intensity of source rocks from the Upper Permian Longtan Formation in

the Sichuan Basin at the end of the Jurassic
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Fig. 9 Hydrocarbon generation and expulsion intensity of the source rocks from the Longtan Formation in
the Upper Permian of the Sichuan Basin at present
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Fig. 10 Isopach maps of argillaceous source rocks used for the Fourth Resource Evaluation (a) and of
source rocks of Longtan Formation of Upper Permian (b)
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Fig. 11 Statistics of conventional oil and gas migration and accumulation coefficients in six major basins in China
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Fig. 13 Buried depth of the bottom of the Longtan Formation (a) and forecast of potential shale gas areas in

the Longtan Formation (b)
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