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Abstract: The oil-gas shows found in several bore wells in Liaoxi Depression of Yanliao Rift Zone bring the Meso-
Neoproterozoic marine strata in the area once again into the focus of oil-gas exploration and research. Both gas

chromatography and gas chromatography-mass spectrometry are used to study the biomarkers of source rocks from
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Mesoproterozoic Gaoyuzhuang Formation in LLDI1 well, and analyze the organic matter source, sedimentary
environment, and hydrocarbon generation potential. Through comprehensive analysis, it is considered that Gaoyuzhuang
Formation belongs to poor-medium grade source rocks, as organic type of 1I;, generally in mature-high mature stage with
mass generation and expulsion of hydrocarbon. The carbon number distribution of n-alkanes in saturated hydrocarbon is
pre-unimodal. The main peak carbon is mostly nC;;, with the advantage of Cy regular sterane, indicating that the parent
material input is dominated by lower organism. Combined with the distribution characteristics of terpanes, it is inferred
that the main organic source is low bacteria algae. Moreover, the high gammacerane content and low Pr/Ph ratio reflect

the main source rocks of Gaoyuzhuang Formation were formed in salt water reduction environment, with certain layers

possibly in strongly reduced environment.

Key words: biomarker; hydrocarbon generation potential; Gaoyuzhuang Formation; source rock; Liaoxi Depression
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Table 1 Geochemical data of the source rocks of Gaoyuzhuang Formation in LLD1 well
e R Eor i TOC/% Tra/C (Si+5)/10°  FRAERI0®  FERAEEL §°Cl%e  FATUITE “A"1%
1 LLD1-1080.4 KA 0.51 488 0.33 0.22 0.42 -31.0 0.016
2 LLD1-1090.4 I NEPE 0.53 494 0.44 1.44 0.41 -32.7 0.024
3 LLD1-1150.0 M= FURE 1.83 477 2.00 5.37 0.27 -31.1 0.037
4 LLD1-1156.8 W 0.61 423 0.46 13.38 0.26 -32.5 0.021
5 LLD1-1193.0 I = 1.00 475 0.81 16.40 0.37 -31.4 0.037
6 LLD1-1217.6 KA 0.58 439 0.58 13.69 0.28 -30.8 0.021
7 LLD1-1258.2 Hz R 0.78 483 0.58 7.41 0.34 -30.9 0.031
8 LLD1-1279.9 Hz R 0.88 457 0.52 9.12 0.25 -30.4 0.025
9 LLD1-1290.8 o 0.55 481 0.42 5.68 0.36 -31.0 0.011
10 LLD1-1298.5 W 0.83 490 0.28 3.83 0.39 -31.7 0.022
11 LLD1-1368.9 M= R 0.57 432 0.41 11.64 0.17 -32.0 0.027
12 LLD1-1409.3 W 0.29 287 0.26 5.71 0.31 -32.2 0.024
13 LLD1-1454.4 Hz R 0.77 482 0.83 14.34 0.27 -32.7 0.032

x2 Ik 1 #FETEARESEDIREYSER
Table 2 Biomarker parameters of the source rocks of Gaoyuzhuang Formation in LLD1 well

PEGZS CPI OEP YNCy/3YNCy PINCy PhINCy Pr/Ph TS/TM Ga/CyoH CoTeT/CoTT (CatCay) TT/(CortCot) T CrmarPB/(auPBraciar) FIETHAL

LLD1-1080.4 1.06 0.96 1.32 025 033 108 094 012 0.45 0.45 0.44 nCys
LLD1-1090.4 1.23 1.18 1.54 043 045 099 095 0.16 0.48 0.51 0.44 nCy
LLD1-1150.0 1.09 0.81 2.92 022 030 099 095 0.15 0.49 0.37 0.47 NnCys
LLD1-1156.8 1.17 1.17 1.28 031 045 081 089 0.14 0.47 0.48 0.41 nCy
LLD1-1193.0 1.05 1.09 2.33 033 039 102 084 0.17 0.44 0.73 0.46 nCys
LLD1-1217.6 0.97 1.05 1.45 044 042 096 068 0.15 0.42 0.60 0.43 nCy
LLD1-1258.2 0.99 1.14 151 029 029 121 087 012 0.44 0.46 0.45 nCy
LLD1-1279.9 1.03 0.92 175 022 053 055 083 0.13 0.45 0.60 0.46 nCys
LLD1-1290.8 1.10 1.11 1.85 033 037 099 087 0.18 0.43 0.51 0.41 nCy
LLD1-1298.5 1.07 1.18 3.14 031 030 120 073 011 0.43 0.57 0.45 nCy
LLD1-1368.9 1.03 1.29 1.23 043 044 091 082 017 0.44 0.57 0.42 nCy
LLD1-1409.3 1.19 1.18 1.85 030 030 105 071 0.13 0.44 0.66 0.42 nCy
LLD1-1454.4 1.04 1.04 1.25 032 033 105 062 0.13 0.46 0.53 0.40 nCy

71, 5 53.8%; 1E 0.5x107°~2.0x10° Z [al i 5 14, 5 F 0.015%~0.05%Z [0 (& 1), J& F2Z—h RIS,

38.5%; KT 2.0x107 AL 1 4. &5 WiT “A” 50 A e TN T R YA K E AL
0.0119%~0.037%z [8] , F-33 K 0.025% , Fr 5 A i oh 44 P E YRR R, MELADAS , AR 5 A e Ak
DT A" SR/ T 0.015%MA0 124, oM 12 R3340 48 FR BRI R R IR (T, LW 1 & T

PDF CfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

3 PINFSE A SR AT I DY IR rhoal S TR AE WIAR S S R IE S 3 345

LLDE-127%.%

I i W«MM n

ni

LLI -1 4083

My,
] —=

RS A |

A R E]) ——

P2 T LRI A RS 15 T

Fig. 2 The total ion chromatograms of saturated hydrocarbon from the source rock extracts in Gaoyuzhuang Formation
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