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Table 1 Distribution and geochemical characteristics of samples

TOC S Sy S +5, T HI
/m /% /(mg/g) /(mg/g) /(mg/g) /°C /( mg/gTOC)
18 842.62 K,qn' 5.76 1.12 38.12 39.24 443 662
55 931.58 K, qn' 0.94 0.11 2.88 2.99 439 306
82 1018 K, qn' 3.45 0.92 22.2 23.12 440 643
11 1334.44 K, qn' 6.76 3.75 41.86 45.61 448 620
214 1085.35 K, gn' 3.21 1.04 20.79 21.83 439 648
5 1154 K, qn' 4.29 1.55 33.41 34.96 446 779
4 1014 K, qn' 2.38 0.68 22.74 23.42 444 956
23 768.7 K,qn' 5.61 2.03 33.91 35.94 438 604
205 216.47 K, gn' 2.38 0.22 13.45 13.67 433 564
Y1 244.74 K, qn' 10.17 0.5 52.33 52.83 446 515
8 360.71 K, qn' 4.12 1.24 27.57 28.81 440 669
53 1511.69 K,qn' 5.88 6.8 37.17 43.97 448 632
42 2006.79 K, qn' 4.31 2.19 22.6 24.79 450 524
603 1716.67 K, qn' 1.71 0.99 6.27 7.26 440 368
11 1971.57 K, qn' 3.20 1.47 17.34 18.81 446 542
14 1369. 84 K, gn' 2.14 0.33 7.85 8.18 439 366
14 1283. 84 K, qn'! 2.82 0.58 21.65 22.23 438 769
23 1916 K, gn' 4.17 2.36 28.51 30.87 448 683
81 2040.2 K,qn' 2.99 1.79 15.79 17.58 446 528
82 1942. 49 K, qn' 2.67 0.8 15.16 15.96 444 567
86 1971.39 K, qn' 3.30 1.53 35.78 37.31 451 1084
87 1930. 52 K, qn' 2.56 0.01 31.27 31.28 449 1222
1 1317.15 K,qn' 2.11 0.211 12.853 13.064 438 610
21 1926.25 K, gn'! 2.53 0.49 16.44 16.93 448 649
6 1998.21 K, qn' 4.22 0.11 28.68 28.79 447 680
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Fig. 1 Distribution of 2-alkyld 3 4-rimethylbenzenes in K,qn' source rock Songliao Basin
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Fig.3 Comparison of aryl isoprenoids with phenanthrenes in k,qn' source rock in FuY1 well

205 H217.67m.K2qgnl Catt
101
8 miz=191
j C.H {0 5 g
2
10 a A k ~ . A
ﬁ 8 miz=217 Curtiit
& 6 CL i
=3 Co b
2
1o .L o " oo AR
8 miz=231 ° ® IR b
6
A0
2

38

40 42

4

44 46 48

205

50 52 54
{554 1 8)/min

Fig.4 Gas chromatography/mass spectrometry of the saturate fraction in K,gn' source rock in Fu205 Well



4 819
19 . ( 1)
Cis ~
C 30% 0
23
(2)
. (3)
( References)
5)
1 . M .
1997: 104407 Gao Ruiqi Cai Xiyuan. Oil and Gas
Fields Formation and Distribution in Songliao Basin M . Petroleum In—
g
dustry Press 1997:104-407
° 2 Dujie Hou MaoWen Li Qinghua Huang. Marine transgression events in
the gigantic freshwater lake Songliao: paleontological and geochemical
Eallou] evidence J . Organic Geochemisry 2000 31:763-768
2387 *ue el S . ' Car
£8p 86 I 1998 43(23): 25502553 Hou Duo-
g
&8 jie  Wang Tieguan Kong Qingyun et al. Geochemical significance of
the occurrence of Cj; steranes in oils and sediments in Songliao basin
- J . Chinese Science Bulletin 1998 43(23) :25502553
K 4
J . 1998 16(2): 943 Li Zhenxi Fan Pu Li Jinggui. An
* ° . iy application of aryl isoprenoids in indicating sedimentary environments
pmr 42 ° 14 J . Acta Sedimentologica Sinica 1998 16(2) :943
US 5 Requejo A G Allan ] Creaney S et al. Aryl isoprenoids and diaro—
" e o ‘
= 14 matic carotenoids in Paleozoic source rocks and oils from the Western
- ] ETR Canada and Williston Basins ] . Organic Geochemistry 1992 19:245-
H
N . 264
Fa i1 - . I R
JIM1 6 Summons R E Powell T G. Identification of aryl isopreoids in source
' .JH'l % '%55 217 rocks and crude oils: Biological markers for the green sulphur bacteria
603 % s J . Geochimica et Cosmochimica Acta 1987 51:557-566
= 43) < @ 7 Xinke Y Pu F Philp R P. Novel biomarkers found in south Florida ba—
. HH8.2
P Eg%ﬁéi % PR sin J . Organic Geochemistry 1990 15:433-438
[ msEs & | B 8
o s W S 53 ] . 2004 25(2): 215-
218 Sun Yongge Xiao Zhongrao Xu Shiping et al. Aryl-isoprenoids

( )

Fig.5 Distribution of aryl isoprenoids in k,qn' source rock

in North of Songliao basin( the size of well circle represent

the content of aryl isoprenoids)

in crude oil and its implication in geological exploration J . Xingjiang

Petroleum Geology 2004 25(2):215218

9 Summons R E Powell T G. Chlorobiaceae in Palaeozoic sea revealed

by biological markers isotopes and geology J . Nature 1986 319:
763765
10 Hill R Whithead E V. An optically active triterpane gammacerane
in Green River Colorado oil shale bitumen J . Chemical Communi—

cations 1966 20:752-754



820 28

11 Peters KE Moldowan J M. The Biomarker Guide-interpreting Molec— Cy J. 2008 26(4) : 683687 Yuan Wen-—
ular Fossils in Petroleum and Ancient Sediments M . New Jersey: fang Zeng Changmin Chen Shiyue. Characteristic of dinosterane and
Prentice Hall 1993 C;, sterane in Paleocene saline formation of Jiyang depression J .

12 . M. : Acta Sedimentologica Sinica 2008 26( 4) : 683-687

1995: 2531 Hou Dujie Wang Tieguan. Approach to 17 . I
Terrestrial Petroleum Geochemistry M . Wuhan: Chinese University 1995 40(4) : 333335 Hou Dujie Wang Tieguan. Dinosterane
of Geology Press 1995: 2531 in terrestrial oil and sediments J . Chinese Science Bulletin 1995
13 . 40(4) :333335
I 1999 26(4): 376401 Shen 18
Zhongmin Zhou Guangjia Hong Zhihua. Biomarker characteristics of : I 1997 43(2): 524528
indication environments of low-mature oil generation J . Journal of Hou Dujie Wang Tieguan Zhang Yiwei. Dinosteranes in the Terti—
Chengdu University of Technology 1999 26( 4) : 376401 ary terrestrial deposits FEastern China: The marker of marine trans—

14  Summons R E Volkman J K Boreham C J. Dinosterane and other gression facies J . Geological Review 1997 43(2) :524-528
steroidal hydrocarbon of dinoflagellate origin in sediments and petrole— 19
um J . Geochimica et Cosmochimica Acta 1987 51: 30753082 J . 2003 17(3): 311317 Hou Dujie

15 Goodwin NS Mann A L. Patience R L. Structure and significance of Feng Zihui Huang Qinghua. Geological and geochemical evidences of
Csy 4-methyl steranes in lacustrine shales and oils J . Organic Geo— anoxic event in the Songliao Basin China J . Geoscience 2003 17
chemistry 1988 12:495-506 (3):311317

16

Aryl Isoprenoids Found in Late Cretaceous Qnl Source Rocks
in Songliao Basin and Its Significance

HUO Qiudi LI Zhen-guang ZENG Hua-sen FU Li
( Exploration and Development Research Institute PetroChina Daqing Oilfield Company Ltd. Daqing Heilongjiang 163712)

Abstract Aryl isoprenoids have been detected in late Cretaceous shale in Qnl Songliao basin. It range from C,; to
C,; and these compounds have a high concentration in some samples the highest concentration can be above 30% of
aromatic hydrocarbons. These samples are distributed in Chaochang area in southeast Songliao Basin. Aryl isoprenoids
and some saturated hydrocarbon biomarkers suggested that the source rocks were deposited under a brackish and re—
ducing and sulphate or sulphied rich water . The algae and Chlorobiaceae are the main source of organic matter in
source rocks. The distribution of Aryl isoprenoids indicated that there was a marine transgressional event in Songliao
Lake during the late Cretaceous and its direction may be from the southeast to northwest.

Key words North Songliao basin; late Cretaceous; Qnl shale; aryl isoprenoid



