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High Abundance Diter penoids and Their Geological Significance
in Coal Measure Strata, Liache Basin
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Abstract

O O Tricyclic diterpanes such as pimarane, dehydrabieatane and simonelli te and tetracyclic diterpanes such as
phyllocladene are most common biomarkersi n coal and other terrestrial source rocks and oils, but in most case they
arenot high in abundance. In this study we examined some Chinese coals and terrestrial sediments for the highly
presence of tricyclic and tetracyclic diterpenoid hyd rocarbons, and have assigned structures to the diterpanes by mass
spectra. The s amples were collected from the third Member of Shahejie Formation, Low-Eogene, E astern Depression,
Liaohe Basin. The sedimentary environments for the samples ar e fresh water lacustrine bog and flood plain facies.
Organic petrologic analyses show that the organic macerales for the coal measure source rocks are mainly co mposed
of vitrinite, contented up to 70% or even high to 90 %, while the content s of exinite, inertinite and sapropelic material
arevery low. The Ro for the sa mples under study varies from 0.475%to 0.539%, so the organic matters from those
samples are generally inimmature and lower thermal evolution stages. Fo r al of the samples, C,y* n-alkanes

predominate over C,50] C; g n-alkanes and the nC,q or NC3; n-alkanes are the prominent peaks . All of the OEP values

for the samples are large than 7 and the CPI values are larger than 3. Therefore the alkanes also show an obviously
immatures to low-mature thermal evolution. In all of the samples pristane is the most abun dant alkane of the saturated
hydrocarbon fractions. Pristane/phytane ratios all are larger than 2. Thisis also the typical isoprenoid hydrocarbon
distribution characteristic for coal measure source rocks. High abundance tricyclic diterpane s such as pimarane and
dehydrabieatane and tetracyclic diterpanes such as phyllo cladene are detected from the samples. Besides, some special
biomarkers such as oleanene, ursene and other pentacyclic triterpenoids are also detected from thos e samples.
Although thre kinds of biomarkers are detected in the same strata, t hey come from different plants. Tricyclic
diterpanes and tetracyclic diterpanes mainly come from gymnosperm (in particular the conifer), petridophyte,
bryophyte and pteridophyte respectively, whereas pentacyclic triterpenoids mainly come fr om angiosperm. show that
the input of organic matter in the coal source rocks, t he third Member of Shahejie Formation, Low-Eogene, Eastern
Depression, Liaohe Basin,is of obvions diversification and complexity.
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Table 11 Basic geochemical parameters of the samples

valo o lvoc |« a 000 /% 000 /%
0t m O 0 1% 1% HC/% 0o 00 |000 (000 S8 AT 1 HCY
TOC | TOC
DD13 1531 |E3 | O | 3937 | 05886 | 01686 | 1224 | 2858 | 1640 | 4270 | 1.34 | 1495 | 0.428
DD13 1536 | Es3 g g 1909 | 11101 | 03880 | 1503 | 2681 | 1992 | 37.84 | 1.33 | 8815 | 2.358
DD12 1637 | Eg3 g g 1512 | 05197 | 01785 | 1266 | 2896 | 21.69 | 3645 | 171 | 3.437 | 1.181
DD12 1642 |E@ | O | 3571 | 17138 | 06010 | 1390 | 2831 | 2117 | 3622 | 152 | 4799 | 1.683
DD15 1767 |E® | O | 3680 | 22640 | 06611 | 1373 | 3007 | 1547 | 4034 | 113 | 6152 | 1.797
020000000000000000000
Table 2[0 Analytic results for organic petrology and ke rogen elemental analyses
oolo| o |ooo | 0O00/M% 000 Ro
00 000 /% H/C |o/C
Om | 0O 0 1% ]DDD|DDD|DDD|DDDDD 1% 1%
0130 (1531 B3| O 70 3 16 3 2 5 1 101|032 0494
0130 (1536 |E¥|[oooo | 72 20 2 3 0 3 0 [1.10 031 [0.479
0120 (1637 [E@R \[DooDO | 79 12 3 2 0 4 0 (111033 0475
0120 |1642 [E2| O 82 6 5 2 0 3 2 [1.16|0.31 |0483
0150 |1767 [E®| O 90 2 3 2 0 2 1 [1.07 [0.34 [0539
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Fig.1 RIC of alkane hydrocarbon in coalbed
samples from Eastern Depression, Liaohe Basin
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Table 30 GC-MS parameters for coal source rocksin the Eastern Depression of Liaohe Basin

OO0 |[000m|000 [CyCpt |Co+Copf/C28+Cyq |pr/ph [Pr/NCy7 Ph/NCyg | OEP |CPI

013| 1531 Ca9 0.35 0.20 3.08 | 0.69 0.27 |7.03 |6.49

013 | 1536 Ca 0.50 0.71 207 | 1.04 0.55 |8.08 |3.10
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012 | 1637 C 0.17 0.17 203 | 141 1.03 |13.43/9.00

012 | 1642 Ca9 0.26 0.25 214 | 154 101 | 7.45 |5.65

15| 1767 Ca9 0.25 0.13 2.62 | 1.97 081 | 796 |6.15
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Table 400 Diterpane compounds from coalbed samples, Ea stern Depression, Liaohe Basin

oo | ooo 000 000 |00 miz| oooooogr
1 18-0000  |CioHzs | 262 233 109(66) 123(98 ) 262(16)
2 ooQ CaoHzs | 276 247 |109(45)123(84)163(5 0)261(18)276(24)
3 [16p OHOODODO |CooHas| 274 123 163(13)231(12) 259(24)274(26)
4 160 OHO D OO |[CooHas| 274 123 163(5)231(15)2 59(29)274(33)

5 ooood  |CaoHao | 270 255 | 159(24)173(32)185(1 5)199(7)270(38)

6 oo CaH3zo | 270 255 |131(84)146(95)185(29)227( 11)270(95)

7 Doooo |CiHa| 252 237 |153(11)165(21)179(1 7)195(43)252(44)
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Fig.20 Molecular structure of diterpenoids
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Fig.30 Special biomarkers detected from coal bed
samples, Eastern Depression] Liaohe Basin
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Table 5[0 Special biomarkers detected from
coalb ed samples in the Eastern Depression, Liaohe Basin
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