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Fig.1 The distribution of sedimentary facies in Shanxi Group
and sampling points in Ordos Basin

(modified from Chen, 2007)
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Fig.2 The m/z 191 mass chromatograms of the typical source rocks in Ordos Basin
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Table 1 Geochemical parameters in source rocks
5 () W/ m XA itk 1 2 3 4 5 6 7 8 #/i

WD-9 Hh 7R K Py s 1.03 1.18 0.62  38.13 3098 3090  1.66 0.56 S
J527  3184.46~3185.06  Pis s 0.81 0.94 0.56 3378 51.08 1514  1.56 0.53 FEHE
#27  3185.06~3 18538  Pys e 0.82 0.92 0.58  37.83  40.13 22.05  1.10 0.27  HezEke
P27 3223.19~322345  Cyb I 0.77 0.89 0.57  36.08 5526  8.66 0.97 0.27

27 3157.37~3158.08 P;s  RERE  0.86 0.91 0.54  41.04 4507 13.89  0.82 0.29 N
J27  3155.03~3155.97  Pys bie=y 0.94 0.96 0.57  49.14 32.80 18.06  0.72 0.18 '%EEE
LL-2 ES SN P,s T 1.42 1.64 0.66 3390 17.06 49.04  0.66 0.18 EHESE
i 20 2733.6~2734.84  Pgs pis 1.58 1.81 0.80 54.67 1167 33.67  0.26 0.04

i 20 2 744.4~2 749.41 Pis  RERE 149 1.71 0.79 5045  9.62  39.93  0.19 0.06  fRFRE
W1 2619.35~2619.47  Pys b 1.63 1.80 0.74 7486 503  20.11 0.18 0.06  FEHEESL
WD-11 Hi e 5 3k P RBERA 0.03 0.04 0.56 6230 14.74 2297  0.16 0.03

X1 2 697.68~2697.77  Pys s 1.62 1.85 0.82 5755 825 3420 0.14 0.02

WD-1 Hh R HE K Pys b 0.03 0.04 0.51 2146 7531 3.22 0.14 0.01

WD-3 Rk Pys 2k 0.31 0.43 0.52  23.44 75.67  0.89 0.13 0.01

LL-7 iRk Pyt YR 0.61 0.72 0.53 7.44 8.55  84.01 0.10 0.01

PL-2 IESON Pis KA 0.58 0.64 0.44 2131  59.19 19.50  0.10 0.01

Mi20  2696.11~2701.95 Pysh beE= 1.34 1.51 0.77 7171 531 2298  0.09 0.01
WD-40 ES SN Cyj L 0.12 0.18 0.69  36.66 610 57.23  0.08 0.01
WD-23 HhFEE Cyj bk 0.52 0.64 078 2653 151 7196  0.08 0.01
WD-17 W F TRk Cyy L 0.20 0.29 0.80  50.69 21.05 2826  0.08 0.01

HC-1 Rk Py RIERE 0.36 0.48 0.74  16.06 36.97 46.98  0.08 0.01

CC-10 Hi e 5 Sk C,b e 0.50 0.60 0.64  31.19 1921 49.60  0.08 0.01

CcC-9 iR EE L Cb BEIE 0.11 0.16 0.79 2478 1097 6426  0.08 0.01

LL-9 SIES SN Pt RERAE 091 1.21 0.60 8.77 1.14  90.09  0.08 0.01

CcC-2 SIES SN Pis  REJAE  1.19 1.41 0.84 1827 375 77.97  0.07 0.01
WD-14 57k Cy R@kR#s  0.19 0.26 0.60 7139 11.32 1729  0.07 0.01

BD-16 IESON Pyt JRFRRA  0.55 0.61 0.47 2835 5851 13.14  0.06 0.01

BD-3 SIES SN Pys bt 0.42 0.49 0.47 3042 6470  4.88 0.06 0.01

CC-6 e N P, o 1.21 1.41 0.84 2321  7.02  69.77  0.06 0.01

BD-13 iR E Sk Py o 0.48 0.65 0.55 3126 59.15  9.59 0.06 0.01

BD-2 SIESON Pys I 0.48 0.55 0.46 2127 7293 579 0.05 0.01

FE: 1:MPI,; 2:MPL,;3:F1; 4: S F/ Y (F+OF+SF) ,%;5: X OF/ 3 (F+OF+SF) ,%;6: Y SF/ 3, (F+OF+SF) ,%; 7:Cyy " /CyyH;8:CapE/CooH,,
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Tabel 2 Percentage composition of different ring aromatic hydrocarbon in source rocks

EHERE e ZIIFIR % =HIFIR % UEZS 3 V) HIRIFIR % T A %
L ] 8.4~16.3 45.2~50.1 13.5~20.2 3.0~7.7
SEH R — - 0
12.0(3) 47.5(3) 16.8(3) 5.1(3)
o o 3.4~15.8 40.5~55.7 16.0~23.9 1.3~8.7
75 FETEE e 160-23.9 0
9.1(5) 47.6(5) 19.3(5) 5.2(5)
0.06~20.7 18.4~52.4 16.9~72.2 3.3~36.7 0~3.2
%= B E R b
5.4(23) 38.0(23) 29.6(23) 13.8(23) 0.4(23)
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Application of Aromatics on Genesis of Rearranged Hopanes
in Coal-bearing Source Rocks

LI Honglei'> ZHANG Min"* JIANG Lian"> CHENG Xiong'*

(1. Key Laboratory of Exploration Technology for Oil and Gas Research ( Yangtze University) , Ministry of Education, Wuhan 430100, China;
2. School of Earth Environment and Water Resources, Yangtze University, Wuhan 430100, China)

Abstract: Relatively high abundances of the 17a( H) -diahopanes and early-eluting rearranged hopanes were found in
coal-bearing source rocks from upper palaeozoic sediments in northeast Ordos Basin. On the basis of the characteristics
of rearranged hopanes and their distributions, combined with the compounds of the other biomarkers, aromatic hydro-
carbons were applied to discuss the origin of rearranged hopanes. The distribution patterns of saturated hydrocarbons
show that rearranged hopanes are related to terrigenous higher plants, and a weak oxidizing environment contributes to
their formation. Source rocks, which contain high-abnoraml high abundances of 17a( H) -diahopanes and early-eluting
rearranged hopanes (C,, " /C,H > 0.2, C,,E/C;)H > 0.1) , are characterized by relatively high concentrations of bi-
cyclic and tricyclic aromatic hydrocarbons (> 50 %) and relatively low concentrations of tetracyclic and pentacyclic
aromatic hydrocarbons (< 35%). In addition, aromatic terpenoids and steroids are absent which shows a origin of ter-
rigenous higher plants in source rocks. The characteristics of methylphenanthrenes ( MPI,, MPI, and F1) illustrate
that rearranged hopanes in source rocks deposited in a weak oxidizing condition (Pr/Ph>1) mainly form in a mature
stage, and their contents increase with the thermal maturity. However, source rocks deposited in a reductive environ-
ment (Pr/Ph<1) contain relatively low contents of rearranged hopanes and also increase with the thermal maturity.
The parameters of dibenzothiophene, dibenzofuran and fluorine indicate that a weak oxidizing sedimentary environment
is important to the formation of 17a( H) -diahopanes and early-eluting rearranged hopanes. A swamp environment is
the most helpful to their formation.

Key words: 17a( H) -diahopane ; aromatics hydrocarbon; coal-bearing source rocks; Ordos Basin; early-eluting rear-

ranged hopane



