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A NEW TYPE OF OIL SANDS IN THE BEIPIAO FORMATION OF
JINYANG BASIN, WESTERN LIAONING PROVINCE:

Geochemical Characteristics and Geological Implication

SUN Peng, TANG You-jun, ZHANG Kun
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Abstract: The occurrence of oil and gas is discovered in the Beipiao Formation of SZK04 well located on the western
margin of Zhangjiyingzi Sag in Jinyang Basin. The organic geochemical analysis results show that such oil sands are
characterized by low pristane-phytane ratio, abundant hopane compounds, high gammacerane content, deficiency of
sterane compounds and light carbon isotopes. Combined with the biomarker compounds and carbon isotope values, it is
believed that the source rocks deposited in marine reduction environment should contribute to the oil sands of SZK04
well, with the organic matter mainly from bacterial input. Considering the geological background of the area, it is
concluded that the type of marine oil sands may come from the MesovNeoproterozoic source rocks, which provides a
basis for the Meso-Neoproterozoic oilvgas exploration in Jinyang Basin and even the western Liaoning Province.
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Fig. 1

Structural sketch map of Jinyang Basin and stratigraphic column of SZK04 well

(From References [ 10, 13])
I—5 PR (Quaternary ) ; 2— X B4 (Yixian fm.); 3—VP¥4] (Shahai fm.); 4—13F 4 (Tuchengzi fm.); 5S—ILEE4] (Beipiao fm.); 6—35K E 41
(Zhangxia fm.); 7—123k 4] (Mantou fm.); 8—25 K114 (Wumishan fm.); 9—JE% (mudstone); 10— IR A (silty mudstone); 11—H3ib
(siltstone); 12— %0 % (medium sandstone ) ; 13— (coarse sandstone); 14—T5 % (conglomerate); 15— /K % (limestone ) ; 16—f %%+ (breccia) ;
17—F4 A% 4 (parallel unconformity); 18—IF Wi)z (normal fault); 19—z (reverse fault) ; 20—i% ppHfEEE B2 (thrust nappe fault); 21—JHHE (oil
spot); 22— {3 & (section location); 23— )2 #R (stratigraphic occurrence) ; 24—34v (well location)
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Fig. 2 Saturated hydrocarbon mass chromatogram of the oil sands

from Beipiao Formation of SZK04 well
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Table 1 Saturated hydrocarbon gas chromatographic parameters of the oil sands from Beipiao Formation

FE i Gt = CPI OEP ¥ nCy/ENCy" (nCay#nCx)/ (nCostnCoy) PrinCy, Ph/nCys Pr/Ph F IR AL
*SZK02-75 1.14 1.06 0.75 2.22 0.17 0.05 354 c23
*S7K02-138 1.10 1.20 0.90 1.86 0.15 0.07 2.71 c23
*$7K02-159 1.10 1.04 0.65 1.89 0.16 0.04 3.28 c23
*$7K02-202 1.07 1.07 1.01 2.72 0.15 0.06 2.50 c23

* SeE LR 1.17 - 1.1 3.2 - - 26 c21

* 2 D1-1 1.16 1.03 0.47 2.68 0.36 0.19 0.73 c21

* 2 D1-2 1.28 1.02 0.84 5.99 0.49 0.15 0.45 c21
SZK04-222.2 1.21 0.99 2.37 4.48 0.39 0.72 0.60 C15
SZK04-228.2 1.36 0.92 1.17 3.10 0.61 1.30 0.35 c18

*PESCERL7-111, A ).
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Fig. 3 The Pr/nCp-Ph/nCs diagram of oil sands and source rocks
from Beipiao Formation
(After Reference [17])

1— SZK04 H:5ihib (oil sands from SZKO04 well); 2— SZK02 FH:-5hb (oil
sands from SZK02 well); 3—3F D1 H-9l1i> (oil sands from YD1 well);
A—LZEA S5 (source rock of Beipiao fm.)
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Fig. 5 Sterane mass chromatogram of the oil sands from Beipiao

Formation of SZK04 well
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Fig. 6 Geochemical parameter crossplots of the oil sands and source rocks from Beipiao Formation
(From References [21-24])
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