ZioSHKEE IS

§43 % 2 OIL & GAS GEOLOGY 2022 4 4 J]

EHRE 0253 - 9985(2022)02 - 0325 - 16 doi: 10. 11743/0g¢20220207

Mz A fE =& R MmN AT S
AYFLEN KR E
BOEVCH R ERYVBARIAL R MR E 2

(1. P EAm R (e AR IR SR [ R A 5200 28, b et 102249; 2. hEA R (L) FE% Hm SR B RSB
LB 102249; 3. FEATH VERGIIA AT TTESHFIERE, MU BER 610051; 4. WHEAIHARZE(IEED) HEREIE220E  JLET 102249

FE N EHERRTAEHTE R, B Z A EH K S EDS A4 A8 7 E AR A ERFF SRk flg k=
REWMAL URMHAE EFF EWERR LEWNERR ERER LK FLAER EEER BEAGRERHT AL, HHBE
TARAEXBANAILIBRELTREZRK AN LEARFOERTELRE LT, AN £ koA W EEREF 5 R Km
ERAABRAERZ  FEUBARENARNE, TEHRALERBHLZRNEH NEREE EREZNERE, ZHGHTER
EESWRABA, ERBHRAEZ KA CRAEZ 2R L7 W EMAEF SR, MEFA LS ER I b L7 4709t
WEEH T REFFDZMENEERTFTABEL TR, FEHEAENZD XA, FRAND AT RE M E R A AR
E¥m EERLERLTREEETRILE, ﬁ?h$7\ﬁiﬁiﬁ£k,)ﬁﬁﬂIil%i%ﬁﬁ%%ﬁﬁ%$‘ iﬁm N5 TR R A R Y TL IR R B IR
Z,HRALRAMRAE N wRERD, EETERERERF) 2R AOMBEERT HFI AL THI, PR T MR-
HHERG RET N EHENEEMBRED .

KGR AR FL A s B o AL IR AR M LR AL T AT 4 N W s 19 )1l 2

FESES TEI22.2 TEEFRIAFD : A

Evolution and genesis of organic pores in Triassic Xujiahe Formation shale,
Western Sichuan Depression, Sichuan Basin

Xu Liang'*?, Yang Wei'"?, Jiang Zhenxue''?, Chen Dongxia'*, Wang Yaohua'??,
Lu ]iankangl'z,Zhao Mingzhul'z,Li Lan'?

[ 1. State Key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum (Beijing) , Beijing 102249, China;
2. Unconventional Oil and Gas Science and Technology Research Institute, China University of Petroleum(Beijing ) , Beijing 102249, China;
3. Shale Gas Research Institute , Southwest Oil & Gasfield Company, PetroChina, Chendu, Sichuan 610051, China;
4. College of Geoscience , China University of Petroleum (Beijing) , Beijing 102249, China]

Abstract: Samples from non-marine organic rich shale in the Xujiahe Formation, Western Sichuan Depression, Sichuan
Basin, were analyzed with field emission scanning electron microscope and EDS energy spectrum. Three maceral
components, including solid bitumen, vitrinite and intertinite, as well as microscopic subcomponents such as oil
bitumen, tar bitumen, structured vitrinite, unstructured vitrinite, detrital-vitrinite, fusinite, semi-fusinite, detrital-
intertinite, and sclerotinite were identified in these organic-rich shale samples. The organic pores of different types vary
greatly under scanning electron microscopy: the organic pores develop the best in solid bitumen in organoclay complex,
well in individual solid bitumen flakes, and the worst in vitrinite and intertinite mainly with residual primary pores.
Controlled by difference in hydrocarbon generation potential, the three macerals have their weight percentages of carbon

increasing and hydrocarbon generation and pore-forming potential deteriorating successively from solid bitumen, vitrinite
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to intertinite. Higher content of illite means higher specific catalytic activity, which promotes the development of pores
in solid bitumen near the illite. Thermal simulation experiments show that the pore evolution of different macerals varies
greatly. With maturity increasing, solid bitumen responds differently from other two maceral groups, it develops a large
number of honeycomb pores with increasing cross-sectional porosity, which later gradually decreases due to the
exhaustion of hydrocarbon generation. Meanwhile vitrinite and intertinite develop less pores and have their primary pores
decreasing rapidly. However, the widely developed microcracks in the latter two groups connect bituminous pores and
other inorganic pores, forming a microscopic pore-fracture network and improving the storage and seepage capacity of
shale reservoirs.

Key words: pore-forming capacity, maceral, pore heterogeneity, pore evolution, shale, Xujiahe Formation, Western Si-

chuan Depression, Sichuan Basin
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Fig. 1 Diagrams showing the structures (a) and sampling locations (b) (for thermal simulation) in

the Western Sichuan Depression, Sichuan Basin
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Table 1 Basic data of shale cores from the fifth member of Xujiahe Formation, Western Sichuan Depression, Sichuan Basin

e TR 5 TR m TOC/% R /% TEAR AR KLY  PRA SR %
HF-02 BT HF-1 2715.45 2.47 1.96 T 51.48 21
HF-05 B HF-1H 2725.16 2.15 1.93 T #4 45.26 18
HF-12 Bt HF-2 2736. 45 1.96 2.05 I 74 53.96 26
HF-16 Bt HF-2 2743.12 1.06 1.91 I %4 65. 68 39
LD-05 SR 1T 1825.45 1.23 1.85 T #4 72.78 29
LD-74 SR 1T 1875.32 1.26 1.76 T #4 58.16 25
LD-18 SR 1T 1.895.47 2. 14 1.95 T 784 54.23 23
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Table 2 Basic data of shale samples for thermal simulation
from the fifth member of Xujiahe Formation, Lianhua out-

crop, Western Sichuan Depression, Sichuan Basin
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Fig.2 Maceral contents in organic-rich shale from the fifth member of Xujiahe Formation, Western Sichuan Depression, Sichuan Basin
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Fig. 3 Characteristics of pores in vitrinites from the fifth member of Xujiahe Formation, Western Sichuan Depression, Sichuan Basin
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Fig. 4 Characteristics of pores in intertinites from the fifth member of Xujiahe Formation, Western Sichuan Depression, Sichuan Basin
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Fig. 5 Images showing the characteristics of pores in solid bitumen from the fifth member of

Xujiahe Formation, Western Sichuan Depression, Sichuan Basin
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Table 3 Comprehensive identification indexes for different macerals in organic-rich shale from the fifth member of

Xujiahe Formation, Western Sichuan Depression, Sichuan Basin
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Western Sichuan Depression, Sichuan Basin
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Fig. 8 Evolution charts showing characteristic parameters for solid bitumen in shale samples from the fifth member of

Xujiahe Formation, Western Sichuan Depression, Sichuan Basin during thermal simulation
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Fig. 9 SEM images showing the pore evolution in vitrinites and intertinites from shale samples from the fifth member of Xujiahe Formation ,

Western Sichuan Depression, Sichuan Basin during thermal simulation
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Fig. 10  Average cross-sectional porosity statistics of different maceral groups in shale samples from the fifth member of

Xujiahe Formation, Western Sichuan Depression, Sichuan Basin during thermal simulation
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