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Origin and significance of monomethylalkanes

from Yanchang Formation source rocks in Ordos Basin
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Abstract: Monomethylalkanes are common branched alkanes in the saturated hydrocarbon fraction of lacustrine
source rocks. However, there is no agreement about their original source. The abundance of monomethylalkanes,
from the Triassic Yanchang Formation source rocks in the Ordos Basin is relatively high. Determination of TOC,
Rock-Eval, compound specific carbon isotopic composition, and GC-MS analysis of saturated hydrocarbons show
that the organic matter of source rocks from Chang7-ChanglO have a mixed source, and that the type of organic
matter is [[-1Il. The steroid hydrocarbon distributions of source rocks showed nearly equal abundances of C,, and Cy
steranes, suggesting mixed organic matter. The monomethylalkanes have 12 to 32 carbons, having a similar distri-
bution to the n-alkanes, and the 2-MMAs and 3-MMAs are predominant. The 8" C values of Pr and Ph are 1%o to
2%o heavier than corresponding n-alkanes. 2-MMAs and 3-MMAs with the same carbon number have almost the
same 8" C value, indicating they have the same source. The 8" C values of monomethylalkanes range from —29.3%o
to —=32.8%c, which are higher than n-alkanes. Moreover, combining with the sedimentary environment information
of the Ordos Basin, it appears that the monomethylalkanes might come from phytoplankton and heterotrophic bacte-
ria, and they can be used as a biomarker to judge the predecessor of sediment and petroleum.

Key words: even ion fragment peak; monomethylalkanes ( MMAs) ; stable carbon isotope; biomarker; Yan-

chang Formation; Ordos Basin
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Fig.1 Sampling locations in the Ordos Basin
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Table 1 Geological background and Rock—Eval parameters of hydrocarbon source rocks
from Yanchang Formation of Upper Triassic in Ordos Basin

RS wEm o RR Rk oar (007 T/ OS2 e ol
% € (mg-g') (mg-g') (mg-g™)
1 1415.0~1423.75 K7 #HFN KBERE 0.09 411 0.07 11 122
2 1962.5~1 963.0 7 Rilg  REBEGEA 376 456 9.77 242 7
3 1 984~1993.2 K7 THlX  RBAIRA 5.66 451 20.65 291 14
4 2111.28~2111.36 K7 Rk BEIAE 6.44 452 24.03 310 11
5 2 498~2 501 K7 EM REBATE 3.49 444 9.36 215 17
6 1464.08~1464.17 K8 HT) HKEOIRE 027 352 0.14 11 137
7 1567.11~1576.71 &8 #HT)N HKEIRAE  0.29 418 0.15 24 69
8 2115.95~2116.06 £ 8 Zil  WKEEHE 088 454 1.08 91 8
9 2 326 K87 il FREGIRA 2.51 449 5.64 199 10
10 1619.18~1628.53 K9 &) KEOIRA 1.05 453 1.49 110 12
11 2120.5~2 121.1 K9 Rl KBARE 5.01 449 11.63 210 11
12 223043~223849 K9 Zil  KBEAEE 470 455 13.66 238 10
13 2351.13~2351.25 K9 Rl REJE 6.29 450 24.75 361 10
14 2525~2 528 K10t EH WKEWRE 3570 446 96.12 225 6
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Table 2 Biomarker parameters of source rocks
from Yanchang Formation of Upper Triassic in Ordos Basin

FEAE BREL FWE Pu/Ph

En

YCp ™/ M B B R %

Cy” C30§ﬁ Cy Gy Cy
1 Cizs Cp/Cis  1.05 0.13 0.13 35 27 38
2 Gy Cyo 1.33 1.60 0.13 25 21 54
3 Cis Cyo 1.03 1.40 0.07 31 24 45
4 Chy Co 1.14 1.65 0.09 30 24 46
5 Gy Cyo 0.83 1.39 0.07 32 25 43
6  Ci.zx Cyp/Cy 0091 0.10 0.08 40 28 32
7 Cy.y Cx/Cye  1.33 0.13 0.09 41 271 3R
8  Cis Cio 2.16 1.07 0.11 29 29 42
9 G Cio 2.94 1.13 0.11 26 28 46
10 Cix Cyo 2.48 1.20 0.05 2 21 57
11 Cyy Cyo 4.78 1.21 0.23 23 21 56
12 Gy Cis 1.36 1.84 0.17 31 28 41
13 Ci Cis 1.56 1.77 0.07 29 21 50
14 Cisy Cs 439 1.22 0.21 26 23 51
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Fig.2 Mass chromatograms of saturated hydrocarbons for samples from Yanchang Formation in Ordos Basin
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