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Characteristics and sedimentary environment of organic-rich shale
in the second member of Paleogene Funing Formation, Subei Basin

DUAN Hongliang, LIU Shili, FU Qian

(SINOPEC Jiangsu Oilfield Branch Company, Yangzhou, Jiangsu 225009, China)

Abstract: Two sets of organic-rich shales are developed in the second member of Funing Formation (E,f,) in the
Subei Basin, which are E,f ;ha]e‘ and E,f ;ha]ez. They are widely distributed, with rich shows and favorable shale oil

conditions. Based on core and thin section observations, and combined with systematic organic geochemistry, X-ray
diffraction and trace element analyses, the characteristics and sedimentary environment of the organic-rich shales were

shale 1

studied. The characteristics of the E /5" and Ef ;lm]ez are totally different. The E,f ;halel mainly consists of dark gray

blocky limestones and siliceous mudstones, with slight bedding, 2.21%-3.41% organic carbon content, and type 1

shale 2

organic matter. The E /7" " mainly consists of dark oil shales and dolomitic mudstones, calcite mudstones, muddy
dolomites and muddy limestones, with laminar bedding, 2.02%-2.99% organic carbon content, and type 1 organic
matter. The sedimentary palaeo climate of E,f, has experienced semi-arid, reducing, brackish water, to dry, strongly
reducing, salt lake, and to warm humid, oxic, freshwater in the Subei Basin. The organic-rich shales were formed in
the transition formations near the maximum flooding surface, between strongly reducing, dry and hot, saltwater

. . . . chale 2 . .
environments and oxic, humid, normal water environment. The E, £ was formed in a strongly reducing, dry and

. shale
hot, salt lake environment, while the E, /3"

was deposited in a strongly reducing, damp to semi-arid and
brackish water environment. Sedimentary environment evolution resulted in the differences of lithology, electrical
properties, and quality of hydrocarbon source rocks, occurring in the muddy shale interlayer and internal
organic-rich shale.

Key words: organic-rich shale; sedimentary environment; shale oil; second member of Funing Formation;

Paleogene; Subei Basin
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Fig.1 Distribution of wells with oil and gas shows in organic-rich shales, second member of Funing Formation, Subei Basin
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Table 1 Key parameters for shales in the second member of Funing Formation, Subei Basin
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E.f3 P 2.25 0.19 0.50 136 151 003 7.59 18.35 0.62 0.83 1.06 1.59
- DB UTUA 52
E3" BRE S/ SRS, 2.02 0.22 0.50 8.13 0.89 1.76 44.72100.84 2.13 3.49 1.61 2.86
Wi oK
g3 KBORE—YURS
E.f3 R e T 1.29 0.16 032  17.07 1.42 086 26.63 3546 231 3.17 1.57 220
s BEZE—HOR
E.f, POy 1.00 0.05 0.25 757 115 041 2555 221 1.48
ws KB EZE—HOR
E.f; B e 0.96 0.10 0.16 871 1.61 0.88 2538 1439 2.02 190 1.63 1.62
ekt . [T =Y [ e =1 | e ]
s =) 07 = /7 B /7
g PRI B IR MR IS Mg W M Mg G

REIKVeEFRETR A N F (Bl 2a,¢) , KBEAEY 739 2.21%, 4% S, P34 0.16 mg/g, S5 i
AFE(E 2b) . ERIRMEE B HHOREERR Ve & . A" TR 0.16% ; 25 5[4 A K €0 365 220 75 M U
TR RIS Rk 54% A WU S8 3.41%, A RIS R, (UR 23.50% , A4 HLER & o F- 15
PR S, R 0.49 me/g, BT WIH A" FH R 2.25%, % S, F¥IH 0.50 mg/g, AW H “A”
0.15% ;LM G Ry K AHOR &K A, ALK S FI80.19% 5 £ MG R HOtR K BT e A, 0 &

K2 JRdbaa E,f WA HU USRS IR A

a HX28 JF E £ S0 IR b HX28 JE B f 27 OO0 IR F | LA M43, 100x 1 ;0. HX28 JF B f 2 CT—F4 18 A UL J2 30 d.

XYX1 I B, f S FEBEUZM 2 O P S AL AT e W1 IF B f SRRSO AR & 25 Ve 0 BB 1 W1 JF 22 AIRBH

R A R, BI RO R Th A HUR SR 58 T 802, 50x; ¢ HXA H B f 22 i BEUR M Z 0 P B s ho W

JE B f I LSRR A D IR W IR B 2P S B SUR R B A T R W R B 2P s SRR 2 B ROk
W H P HURSUR S S A BUR , 50x k. HX4 H B f 22 B BBURIR T 4, CT— 4 I8 - L2 ) 4

Fig.2 Photographs of organic-rich shales in the second member of Funing Formation, Subei Basin
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Table 2 Characteristics of organic-rich E,f}™*, Subei Basin %
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Table 3 Sedimentary environment parameters of organic-rich shales
in the second member of Funing Formation, Subei Basin
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