ZibSHKEE IS

$43% 856 OIL & GAS GEOLOGY 2022 4 12

XE4RE:0253 - 9985(2022)06 — 1445 - 14 doi:10. 11743/0gg20220613

IREN M B AL M PR IR TR eIk AL FAFIES RIRE S

gl REEL T ORI IAB IR REELE B
(1. B st A7 (SR A BRTTAT A 7 BFIEke , BePE 7522 710075 ;2. o E A K P IH2x A ] 5553, Bl 1442 710018;
3. BRVESER A AL I LARA BRA R, Bepy 4E% 716000 ]

TEE: A NHRFALH O BR R A SRl S RRE D, ETHEX2 R H 1 143N RSB0 2 B A A 38N A4 & Y

RAEMRD A, T RIZ R EHRAF R R, TN A BT E A, 2 AT 55 X i ob SRR A, DU % K B9 B4R ke 5 An

HHEBEREKE. FREN-OFRXRBEREE VLT THRARA(Ky) FOBEA(Ks) BFXEA=ZRKY) BFXEL

B(KD) B FXELA—BKM) AR EZ-ZF RZ(C-P)M RS, H LKL, Kb Kb Fn C-P oy A WL F & 0 & &, AL XA DL

M-MAELE, EGANFAFEERNBERES AR T RA-TRADEADB. QEANAREFE, G EHMI XN T A ER KR

“’E\Lﬁﬁké@iﬁfﬁi TERBRARE T, A ZRRREHNETEHNRTHLAR-BAMBBRATR., QEE THERXHZZR S
EANEAE(TOC) TRMEA0.80%, RAAEZITREZEA1100m, AR FEREFTELET TKH KL, KbFC-P, LEZAF .,

jmmwm RO R A, RIFWRES A, i EERN R LR, T £7 % KEARFE MR FERES

SRR IR AR s B IR 5 IR 5 BRI 4R B A

FESES TEI22. 1 SCERFRIDED ;A

Geochemical characteristics and hydrocarbon resources potential of source rocks
in Babei Sag, Yingen-Ejinaqi Basin

Gao Yiwen', Hao Shiyan', Wang Qing’, Wang Weibo', Jiang Shaojing', Fan Qingxiong’, Chen Zhijun', Zhou Ye'

[ 1. Reseach Institute, Yanchang Petroleum (Group) Co. Lid. ,Xi’an, Shaanxi 710075, China;2. No. 6 Gas Production Plant, Changqing
0il Field Company, PetroChina,Xi'an, Shaanxi 710018;3. Drilling Engineering Company , Yanchang Petroleum (Group) Co. Lid. ,
Yan'an, Shaanxi 716000, China ]

Abstract: The source rocks and reservoirs in the Babei Sag, Yingen-Ejinaqi Basin, are assessed for geochemical
characterization, effective source rock mapping and hydrocarbon potential analysis based on data from rock pyrolysis
experiments of 1 143 mudstone samples and systematic tests of 38 mudstone samples from two local wells. The results
show that potential source rocks are developed in mudstones of the Yingen Formation (K,y), Suhongtu Formation (K;s),
the third, second and first members of the Bayingob Formation (K,b*, Kb* and K,b') , and Carboniferous-Permian
(C-P) systems in the sag. Among them, the latter four (K,b°, K,b*, K,b' and C-P) have higher organic matter
abundance with type I ,~type Il kerogen of maturity and over-maturity. Higher plant made significant contribution to the
organic carbon content in the source rocks and a weak reducing—weak oxidizing environment together with brackish
water provided a setting for the source rocks to deposit. The source rocks in the sag are deemed effective when their TOC
is no less than 0. 80 % and threshold depth for hydrocarbon generation is 1 100 m. Based on these criteria, effective
source rocks in the sag are mainly developed in K,b*, K,b*, K;b' and C-P and have the largest thickness in two
sedimentary centers (northern subsag and southern subsag). Good source rock conditions and active hydrocarbon shows
indicate that the study area has good hydrocarbon exploration potential.
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Fig. 1

Well distribution (a) and tectonic location (b) of the Babei Sag
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Fig. 2 Composite columnar sections of Well YBC1 and Well YB1 in the Babei Sag
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Fig. 3 Core photos of typical source rocks in the Babei Sag
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Table 2 Geochemical test results of source rocks in the Babei Sag
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Fig. 4 Characteristics of the organic matter abundance according to TOC and S, + S, of source rock samples in the Babei Sag
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Fig. 6  Organic-matter classification according to HI and T, of source rock samples in the Babei Sag
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Table 4 Selected geochemical parameters of source rocks in the Babei Sag, Yingen-Ejinaqi Basin
JZE A A B C D E F G H 1
K 1.54~2.12 1.21~1.75 0.61~1.01 0.65~1.05 1.03~1.74 0.14~0.28 0.22~0.39 0.23~0.38 0.17~0.44
o 1.83(3) 1.53(3) 0.75(3) 0.78(3) 1.33(3) 0.19(3) 0.31(3) 0.32(3) 0.31(3)
Ks 1.02~1.26 0.99~1.36 0.43~1.09 0.53~1.08 1.46~1.79 0.13~0.22 0.34~0.44 0.37~0.48 0.35~0.47
8 1. 14(5) 1.16(5) 0.74(5) 0.67(5) 1.59(5) 0.17(5) 0.38(5) 0.41(5) 0.42(5)
KB 1.03~1.24 0.56~1.89 0.57~1.86 0.92~6.06 0.24~1.67 0.10~0.69 0.33~0.49 0.38~0.47 0.36~0.46
! 1. 12(13) 1.10(13) 0.99(13) 2.99(13) 0.87(13) 0.32(13) 0.40(13) 0.43(13) 0.41(13)
KB 1.04~1.32  0.84~1.23 0.76~1.24 0.68~1.03 1.05~1.45 0.02~0.41 0.34~0.47 0.39~0.52 0.43~0.53
! 1.09(3) 1.09(3) 0.93(3) 0.96(3) 1.28(3) 0.23(3) 0.43(3) 0.48(3) 0.48(3)
CP 1.00~1.12 0.91~1.89 1.35~5.59 1.85~7.98 1.03~2.01 0.15~0.48 0.43~0.52 0.53~0.60 0.46~0.53
B 1.04(12) 1.10(12) 2.59(12) 4.28(12) 1.34(12) 0.25(12) 0.48(12) 0.55(12) 0.50(12)
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Fig. 8 Biomarker GC-MC of source rocks in different layers of the Babei Sag
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Table 5 Statistics of effective source rocks of two wells in the Babei Sag

YBC1J: YBI1
SR PR EE /m JZHL FITREE /m =12 MR JFEEE /m JZH SR EE /m
K,y 0 0 0 Ky 0 0 0
Ks 6~13 3 29 Ks 0 0 0
Kb 2~4 6 18 Kb’ 9 ~ 69 6 146
Kb 5~12 3 24 Kb 4~23 6 75
K,b' 10 ~ 30 2 40 Kb 3~32 6 125
C-P 5~28 3 42 C-p 4~122 17 676
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