ZibSHKEE IS

46 % 11 OIL & GAS GEOLOGY 2025 4E 2 A

XEHS 0253 - 9985(2025)01 - 0246 - 15 doi: 10. 11743/0gg20250117

BEARAZMINAL X FRESIGRERZARERS
BRI ZHFE R EIIRE X

B BERE B EEASSRETE RLRER L AL IH- BAL

ﬂil@l 9&%& E] 123
(1. PEA W AT A WFFERE, ALt 10226052, 1 EH I K2 () A AR 58 ge I & 2 55 90560 % , I AT 100083 ;
3. REEEKF AR MBS 52 TARZBE, L 10008354, FEA L FHILiH H 4327, Hrim B8 A5 830011 ]

WE L E ARG X EE R0 RO mAEIE S R EHT LA EIR S BRI R AR E T AR F RN T — 5 i
SUBEAEZEAEN, MR R 6 0432 E 28 B 34T T Bk b 5 230 M7 3R, 3PIR IR & A ALK £ 2 B fo 3O (LR AE
HATHBNFELHR AREREZN Qo4 FRBARRE TR S EE R EERE KK G KRS E K€ REK
B, KREERELANHEETOC)H0.20% ~2.81 %, FHEN1.59 %, &6 H At £ IFHE(S+S,) H 0.43 ~ 12. 05 mg/g, FH &
H5.59 mglg. BRERFARETOCHO0.46% ~2.24 %, FH1EH 1.47 %,5,+S, 4 0. 18 ~ 1. 97 mg/g, FH 4 4 0. 91 mg/g. # &K £
AR B TOC 7 0.22% ~3.41 %, FHEH 1.72%,5,+S, 5 1. 37 ~ 18. 56 mg/g, “FH1E ¥ 9. 04 mg/g, SBS # SB7 #F1SB7TIX # X &
MEEERT. QR RERARIREEHL KT HERERBRANEAHTRTE S  FRRREUREKREELE N E, AHSHEEHRK
(HD AT 289 ~ 512 mg/g, T {E % 416 mg/g, X B - RAE (T D ANFT, EH RGO A BEEH . GSBT H 45 R E T AR 54X
B R BT E (R) AT 0.55 % ~ 0. 88 %, 3418 4 0. 72 %, 7 16 &k #h— o % & 24 P B SBTIX 1 fraﬁéﬂkéﬁgza F0.53 % ~
0.70 %, T 3418 7 0. 62 %, 15 % 3 B B ;SBS H 1 AR B L 4 I JR & R AT 0. 85 % ~ 0. 95 %, T 318 4 0. 90 %, 3k 3| & 45 & 3 £
DB RE T ARIEERER20~25m, EEL AKX S TR Fn7 5024 & W EH.

KB EMITEED; 0 FHERMAE; BREE B RE T4 EE R R B E AR

FESES TEI22. 1 S ERFRIZAS : A

Organic geochemical characteristics and exploration significance of the Upper
Ordovician Qrebake Formation source rocks, Shunbei area, Tarim Basin

HE Shuai'**,MA Anlai', YUN Lu*, CAO Zicheng", LI Xianqing”*, HUANG Cheng*,ZHANG Guosong',HU Song',
WANG Tieyi',PENG Weilong',ZHU Zhili', CUI Futian'*

[ 1. Petroleum Exploration and Production Research Institute , SINOPEC, Beijing 102260, China; 2. State Key Laboratory for Fine
Exploration and Intelligent Development of Coal Resources, China University of Mining and Technology (Beijing) , Beijing 100083, China;
3. College of Geoscience and Surveying Engineering , China University of Mining and Technology (Beijing) , Beijing 100083, China;

4. Northwest Oilfield Company , SINOPEC, Urumqi, Xinjiang 830011, China]

Abstract: Source rocks in the Upper Ordovician Qrebake Formation in the Shunbei area of the Tarim Basin have been
newly discovered in recent exploration. Investigating their geochemical characteristics holds great significance for future
hydrocarbon exploration. Using comprehensive geochemical experiments, analyses, and tests on source rock samples
from six wells in the Shunbei area, we explore their organic matter abundance, types, and thermal maturity in the Upper
Ordovician Qrebake Formation. The results indicate that the selected source rocks consist primarily of grayish-black

mudstones, dark gray calcareous mudstones, and dark gray argillaceous limestones. The grayish-black mudstones,
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among others, exhibit total organic carbon (TOC) content ranging from 0. 20 % to 2. 81 % (average: 1.59 %) and Rock-
Eval pyrolysis-based hydrocarbon generative potential (S,+S,) from 0.43 to 12. 05 mg/g (average: 5.59 mg/g). The
dark gray calcareous mudstones show TOC content varying from 0. 46 % to 2. 24 % (average: 1.47 %) and S,+S, from
0.18 to 1.97 mg/g (average: 0.91 mg/g). In contrast, the dark gray argillaceous limestones manifest TOC content
ranging from 0.22 % to 3.41 % (average: 1.72 %) and S,+S, from 1.37 to 18.56 mg/g (average: 9. 04 mg/g).
Notably, wells SBS, SB7, and SB71X present source rocks of the highest organic matter abundance. Source rocks in the
Qrebake Formation are formed in a weakly reducing, brackish marine sedimentary environment, with parent materials
originating primarily from low aquatic algae. Most samples exhibit hydrogen index (HI) values ranging between 289 and
512 mg/g (average: 416 mg/g) , suggesting humic-sapropelic organic matter (Type I ,) with high hydrocarbon generative
potential. Source rocks from well SB7 present vitrinite equivalent reflectance (R, ) ranging from 0.55 % to 0.88 %
(average: 0.72 %) , indicating low-to-moderate maturity. In well SB71X, the R, , ranges from 0.53 % to 0.70 %
(average: 0. 62 %), suggesting low-maturity source rocks. Meanwhile, source rocks from well SB5 display R, ., between
0. 85 % and 0. 95 % (average: 0. 90 %) of moderate maturity. Source rocks in the formation measure from 20 to 25 m in
thickness, distributed primarily in the intra-platform depressions in the Nos. 5 and 7 fault zones in the Shunbei area.

Key words : biomarker, molecular geochemistry, source rock, Qrebake Formation, Ordovician, Shunbei area, Tarim Basin
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Table 1 TOC content and pyrolysis data of source rocks in the Ordovician Lianglitage and Qrebake formations, Shunbei area,

Tarim Basin
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Table 2 Biomarker compound parameters of source rock extracts from the Qrebake Formation, Shunbei area, Tarim Basin

FefgiS WREE/m Pr/Ph Pr/inC,, Ph/nCg SnC, /SnC,, C,HibE Cufiibe C,ffiki Ga/CH C, HiHE20S/(205+20R)  C,, i % BB/ (aa+BB)

SB7-17 7582 0.94 0.47 0.53 0.75 36.42
SB7-21 7590 1.00 0.44 0.48 0.47 33.29
SB5-24 7323 1.14 0.27 0.29 1.37 39.70
SB5-27 7331 1.04 0.33 0.36 0.78 41. 96
SB71X-19 7649 0.39 0.72  2.27 1.02 29.63
SB71X-21 7651 0.69 0.61  0.98 0.97 28. 81
SB71X-24 7654 1.16 0.32 0.4l 2.32 33. 64
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the Qrebake Formation, Shunbei area, Tarim Basin
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Fig. 8 Mass chromatograms of saturated hydrocarbons in source rocks of the Qrebake Formation, Shunbei area, Tarim Basin
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Table 3 Methylphenanthrene parameters of aromatic hydrocarbons in source rocks of the Qrebake Formation, Shunbei area,

Tarim Basin

Pl 5 W /m MPI, MPI, R, . 1% F, F,
SB7-17 7582 0.25 0.23 0.55 0.45 0.25
SB7-21 7590 0.22 0.19 0.53 0.47 0.26
SB5-24 7323 0.13 0.12 0.48 0.43 0. 24
SB5-27 7331 0.22 0.20 0.53 0.41 0.23

SB71X-19 7649 0.25 0.20 0.55 0. 50 0.30

SB71X-21 7651 0.29 0. 24 0.58 0.52 0.30

SB71X-24 7654 0.19 0.15 0.51 0.48 0.28

U MPI=1. 5% (2-MP+3-MP)/(P+1-MP+9-MP) ; MPI,= 3% (2-MP)/(P+1-MP+9-MP) ; R = 0.6XMPI+0. 4; F,=(2-MP+3-MP)/(2-MP+3-MP+
1-MP+9-MP) ; F,=2-MP/(2-MP+3-MP+1-MP+9-MP) , MP{UZEHI 3Lk ; PR FEIE,
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