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Tectonic-sedimentary constrains for hydrocarbon generating organism assemblage
in the Lower Cambrian argillaceous source rocks, Tarim Basin
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Abstract ; Hydrocarbon generating organism is an important object for the source rock research. The studies, so far, were
focused on their hydrocarbon-generation potential via simulation experiments,and less attention was paid to the geological
settings that affect development and distribution of hydrocarbon generating organisms. However,the development and dis-
tribution of hydrocarbon generating organisms is very important for predicting source rocks and guiding petroleum explora-
tion. In this study,the Lower Cambrian Xishanbulake and Yuertus formations were selected from the Southern Yaerdangs-
han and Dongergou sections in Kuluketage and Keping districts, respectively. Researches on two formations demonstrate
that the hydrocarbon generating organisms in the Xishanbulake Formation are dominated by benthic algae, and include
some planktonic algae ; whereas hydrocarbon generating organisms in the Yuertusi Formation are benthic algae. Anomaly
of elements Ce and Eu and REE patterns of cherts in the two formations imply that the two sections were affected by hy-
drothermal fluid,and that the influence in the Southern Yaerdangshan section was stronger than that in the Dongergou
section. Major and trace elements analyses of mudstones indicate that the Xishanbulake Formation have less reduction wa-
ter,and more active volcano in the Kuluketage district which might be resulted in more undulating terrain than that in the
Keping district during the Early Cambrian. Correlated with distribution of extant algae, it could be concluded that the
difference in tectonic activity, water depth, and paleo-terrian may be the major cause for the difference in hydrocarbon
generating organism assemblages between the Xishanbulake Formation in the Southern Yaerdangshan section and the

Yuertus Formation the Dongergou section.
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Fig. 1  Geologic sketch map of the study area and locations of outcrop sections
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Table 1 Samples and their lithology in the study area
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Fig. 2 Typical hydrocarbon generating organisms in the Xishanbulake Fm and Yuertus Fm at the northwestern margin of Tarim Basin
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Table 2 Major elements compositions of mudstones from the Xishanbulake Fm and Yuertus Fm
FREITER AR %
FES -

Al, O, CaO Fe, 04 K,0 MgO MnO Na, O TiO,

TNY -4 6.24 37.05 1.16 3.67 1.21 0. 006 0.68 0.23
TNY -5 4.29 0.58 2.11 1.95 0.36 0. 045 0.17 0.19
TNY -6 3.90 14.72 1.54 1.69 9. 65 0. 095 0.47 0.19
TDE -5 0.55 7.40 0.54 0.18 0.09 0.061 0.56 0. 025
TDE -6 0.17 0.24 0.27 0.05 0. 06 0. 054 0. 64 0. 054
TDE -8 0. 08 0.49 0.53 0.02 0.03 0. 094 0.11 0.017
TDE -11 -2 0.49 0.58 0. 80 0.13 0. 06 0. 040 0.40 0.24
TDE -12 -2 3.39 4.49 1. 89 1.73 1. 80 0.027 0.23 0.18
TDE -13 -2 0.65 0.12 0.45 0. 66 0.25 0.030 0.47 0.15
TDE - 14 -2 1.90 0.77 1. 10 0.90 0.36 0. 042 0.23 0.22
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Table 3 Trace elements compositions of mudstones from the Xishanbulake Fm and Yuertus Fm 10-°
(=252 Ba Co Cr Cu Li Ni Sr v Zn Zr Th U Rb Mo
TNY -4 530. 33 4.49 53.79  37.81 6.50 72.54 1277.54 1290.22 25.65 43.91 4.06 4.90 48.78 111.77
TNY -5 4776.33  8.75 20.00 29.85 6.00 72.64 77.19 66. 59 76. 14 45.72 3.53 7.90 38.57 28.25
TNY -6 560. 68 2.91 26.23 17.17  7.27  60.65 133. 34 92.35 164.46  40.20 3.31 6.73 40.55  21.68
TDE -5 6678.47 0.95 278.62 67.04 2.28 13.09 393.48 1225.44 50.08 5.59  0.65 1L.11 540 27.14
TDE -6 16492.5 3.29 260.68 113.91 6.56 40.16 833.69 1366.45 2849.17 12.96 1. 60 13.88 15.45 22.26
TDE -8 1150.51 1.33 37.53 19.54 1.64 10. 03 131. 81 60. 47 16. 64 2.13 0.15 7.97 1.14 2.62
TDE -11-2 934.31 15.60 290.26 133.65 24.50 171.78 323.61 1311.50 567.81  46.25 2.77 76.68 51.55 80.63
TDE -12 -2 881.62 5.68 489.68 130.52 20.81 106.11 214.44 1284.59 286.62  38.46 2.44 46.76  39.94  26.10
TDE -13 -2 378.18 8.61 182.90 76.86 18.36 44.87 138.80  427.53 71.07 41.93 2.52 61.05 38.10 38.05
TDE -14 -2 167.09 8. 87 187.93 78.83 18.59 45.91 134.83  438.10 71.35 42.74 2.52 61.48 38.90 38.83
x4 ALFREAMERMHAERSERBLITESINER
Table 4 REE compositions of cherts from the Xishanbulake Fm and Yuertus Fm 10-¢
K La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu > REE
TNY -3 1.572 2.687 0.458 2.296 0.784 2.131 1.429  0.181 1.010  0.218 0.574 0.090 0.441 0.067 13.937
TDE -11 -1 4.304 5.143 1.011 4.283 0.846 0.291 1.164 0.177 1.106 0.280 0.847 0.134 0.744 0.113 20.442
TDE -12 -1 8.353 8.540 2.325 10.537 2.350 0.817 3.028 0.468 2.839 0.631 1.849 0.252 1.419 0.197 43.606
TDE -13 -1 3.173 3.729 0.634 2.508 0.438 0.331 0.632 0.089 0.472 0.129 0.344 0.062 0.295 0.047 12.881
x5 BAUGFRNEAMERMHFTAREERFELTESNER
Table 5 REE compositions of mudstones from the Xishanbulake Fm and Yuertus Fm 10°¢
BES La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu S REE
TNY -4 25.775 40.837 5.926 22.498 3.559 0.830 3.767 0.446 2.292 0.489 1.554 0.228 1.427 0.221 109. 849
TNY -5 12. 145 23.500 2.648 10.470 2.114 1.666 2.624 0.362 2.111 0.470 1.398 0.209 1.266 0.195 61.176
TNY -6 19.304 33.640 4.773 19.476 4.080 1.067 4.942 0.691 4.040 0.897 2.719 0.385 2.337 0.360 98. 709
TDE -5 13.123 19.057 3.525 15.363 3.310 2.697 4.503 0.662 4.153 0.923 2.714 0.357 1.914 0.271 72.572
TDE -6 17.263 23.613 3.717 15.596 3.373 6.395 5.546 0.636 3.961 0.893 2.774 0.404 2.514 0.387 87.072
TDE -8 7.075 7.358 1.771 7.905 1.571 0.721 2.115 0.311 1.877 0.426 1.189 0.159 0.792 0.112 33.381
TDE -11 -2 40.891 54.948 9.791 41.225 8.224 2.098 10.542 1.534 9.664 2.149 6.515 0.844 4.874 0.680 193. 980
TDE -12 -2 41.025 43.863 9.519 40.990 8.707 2.216 10.949 1.626 10.058 2.186 6.570 0.860 5.053 0.719 184. 340
TDE -13 -2 34.845 37.874 6.819 28.320 5.373 1.218 6.784 0.962 5.977 1.366 4.355 0.613 3.845 0.583 138.934
TDE -14 -2 36.114 39.072 6.993 28.523 5.385 1.229 6.890 0.973 5.997 1.383 4.386 0.619 3.873 0.581 142. 018
A%+ (LREE: La & Eu) B4, # +(HREE.: Gd ST AT S , SLREE/SHREE “E¥4 4 4. 975 | [a] £

F L) FHMERE R BERUA T 100 3R G BRI A b
WEALJS 8Ce Sk 0. 444 ~ 0.714 SEX{E K 0. 567 , % B
FEAE—E 1 Ce L 5% ;8Eu 24 0. 082 ~ 0. 565, F-HI{H
0,227 , HAG W 5 iR 67 S8

FA M+ 5 4R M 1 BARe L, B RE B a0
R, Jeat toTREN A PREILT 3Ce
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Fig.3 REE patterns of cherts from the Xishanbulake Fm and Yuertus Fm and calculated patterns of mixed hydrothermal fluid"’
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