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BIOMARKER CHARACTERISTICS OF THE SOURCE ROCKS OF BEIPIAO
FORMATION IN NIUYINGZI SAG, WESTERN LIAONING:
A Case Study of LLD1 Well

SUN Qiu-shi, LI Xiao-hai, ZONG Wen-ming, SHI Lei, LI Yong-fei, SUN Shou-liang, ZHANG Tao
Shenyang Center of China Geological Survey, Shenyang 110034, China

Abstract: By using gas chromatography and gas chromatography-mass spectrometry, the paper studies the biomarker
compound characteristics of Beipiao Formation source rocks from LLD1 well at the depth of 1527.91-1722.78 m (bottom
unreached) in Niuyingzi sag of western Liaoning, and analyzes the sedimentary environment, source and thermal
evaluation degree of organic matter. The n-alkane relative parameters of source rock samples indirectly indicate that the
maturity of source rocks is low, mostly in immature-low mature stage. The organic input is mainly terrestrial source,
with some lower organisms. The Pr/Ph ratio is 0.94-5.01, averagely 3.40, with the characteristics of organic matter in
typical coal measure strata, formed in oxidizing environment. The CyTeT/CyTT —(Co+Co)TT/(Cy3+Co)TT value is
generally high, indicating the source of higher plants. The Cy—tetracyclic diterpene/Cy tricyclic terpane ratio is 1.15-
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5.28, averagely 2.76, reflecting that the terrestrial higher plants contribute a lot. The gammacerane index of 0-0.04,

averagely 0.02, show a freshwater sedimentary environment. The sterane in source rock samples, showing an inverse L-

shape with dominant Cy sterane in the m/z 217 gas chromatogram, indicates that the higher plant input is absolutely

dominant. From the above study, it is considered that the Beipiao Formation source rocks in Niuyingzi sag were formed

in the oxidizing environment of freshwater, with the characteristics of organic matter in typical coal measure strata. The

organic matter is derived from terrestrial higher plants, which has oil-gas exploration prospect.

Key words: Niuyingzi sag; Beipiao Formation; source rock; biomarker compound; western Liaoning
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Table 1 Biomarker compound parameters of Beipiao Formation source rocks from LLD1 well in Niuyingzi sag, western Liaoning

Cop+Co))TT/
TRIE/m TOC/% R4J% PrinCy Ph/nCg Pr/Ph (CartCa)

CuTET/CxTT Ts/Tm Ga/CyoH

Cya225/ LI %5t CalCas

(Cys+Cy) TT (228422R) G105 Cy  Coo  PLIEIRE
15342 621 062 171 037 307 0.88 2.58 0.06 003 0.57 625 1675  77.00 0.08
15385 508 062 159 023 501 5.40 5.28 0.00 0.00 0.56 415 1416 8169 0.05
1545 356 057 172 046 2.06 1.00 1.94 0.05 0.04 0.57 489 2178 7333 0.07
1560 348 057 1.84 040 352 1.20 1.49 0.09 003 0.58 887  17.84 73.29 0.12
1570 0753 059 0.82 073 0.94 0.80 1.15 0.08 0.03 0.58 2047  22.00 5753 0.36
1584 673 059 095 019 3.95 2.13 3.53 0.09 003 0.58 671 2525 68.05 0.10
1598 121 061 144 035 3.14 1.96 1.53 0.00 0.03 0.57 483  17.74 7743 0.06
1620 172 059 245 063 3.14 / 152 0.04 0.02 0.58 371 17.00  79.29 0.05
1644 379 059 157 028 4.25 5.59 419 0.03 0.02 0.58 222 2118 76,60 0.03
1669 9.09 0.6 175 029 447 3.56 3.99 0.03 002 0.58 437 1361 8202 0.05
1679 141 062 105 022 4.24 3.30 3.57 0.04 0.03 0.58 610 1591  77.99 0.08
1688 349 062 228 037 5.00 2.52 2.32 0.04 002 0.58 7.08 8.76  84.15 0.08
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Fig. 1 Geological sketch map of Niuyingzi sag in western Liaoning
(Modified from Reference [3]) |
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Fig. 2 Gas chromatogram of Beipiao Formation source
rocks from LLD1 well
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Table 2 Gas chromatographic parameters of Beipiao Formation source rocks from LLD1 well

R /m CPI OEP ¥ NnCy. I ZNCos (nCy40C )/ (nCastnCa) PrinCy; Ph/nCys Pr/Ph FIARRER

1534.2 1.66 1.07 0.39 1.14 1.71 0.37 3.07 nC25

1538.5 1.64 1.22 0.49 1.70 1.59 0.23 5.01 nC23
1545 1.35 1.26 0.28 1.65 172 0.46 2.06 nc23
1560 1.63 1.24 0.43 1.10 1.84 0.40 352 nC23
1570 1.71 1.30 0.48 1.53 0.82 0.73 0.94 nC23
1584 151 1.42 0.46 2.34 0.95 0.19 3.95 nC25
1598 1.46 1.40 0.47 1.70 1.44 0.35 3.14 nC25
1620 1.59 1.19 0.48 1.25 2.45 0.63 3.14 nC23
1644 1.61 1.36 0.46 2.33 1.57 0.28 4.25 nC25
1669 1.55 1.26 0.50 1.27 1.75 0.29 4.47 nC25
1679 151 1.22 0.69 178 1.05 0.22 4.24 nc23
1688 1.58 1.19 0.52 1.14 2.28 0.37 5.00 nc23
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