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Geochemical characteristics of the Cambrian source rocks in the Tarim Basin and
oil-source correlation with typical marine crude oil

Yang Fulin'”, Yun Lu®, Wang Tieguan®,Ding Yong”,Li Meijun’

(1. Tongren University , Tongren , Guizhou 554300, China ;2. Northwest Oilfield Company ,SINOPEC ,Urumgi , Xinjiang 830011, China ;
3. College of Geoscience ,China University of Petroleum( Beijing) , Beijing 102249 , China )

Abstract ;27 Cambrian source rock samples collected from the Tarim Basin were analyzed for geochemical characteristics
and oil-source correlation studies. Most Cambrian source rock samples show a series features such as low pristane/
phytane , C,, tricyclic terpane/C,; tricyclic terpane values,low homohopanes content, high content of gammacerane, high
relative content of C,y regular steranes and C,; triaromatic steroids, high content of triaromatic dinosteroids and heavier
stable carbon isotopic values. The oil-source rock analysis between typical Cambrian and Ordovician oils reveals that
Cambrian source rocks have a high degree of similarity with Cambrian oils and are different from those Ordovician oils. So
that the Cambrian source rocks are believed not to be the major source rocks of Ordovician reservoirs. Besides, source
rocks from Xiaoerbulakr, Dongergou and Sugaitebulake profiles of the Kalpin Uplift show some differences with the rest of
Cambrian source rocks on source constitution, which implies partially the same organism compositions with Ordovician oils.

Key words : triaromatic steroid , oil-source rock correlation, source rock ,Cambrian, Tarim Basin
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Fig. 1  Structural element division and locations of sampled wells in the Tarim Basin
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Table 1 Distribution of source rocks and typical Cambrian and Ordovician crude oils in the Tarim Basin
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Fig.2 Saturate hydrocarbon chromatograms of typical Cambrian source rocks in the Tarim Basin
a. JER 1 H,€3ql, R 4 994. 50 m, JREEAG K Fife 75, Pr/Ph =0.94;b. Fil4 I, €341, HRE 4 598.00 m, JK AP K7, Pr/Ph =1.06;5c. 5752 H, €3¢, HP
4772.10 m, JREB@YR S, Pr/Ph =1.27;d. M /RAHITE -8, €os, IREBEOHPE 1, Pr/Ph =0.555e. JFIZL 1 H,€am 3178 4 228.68 m, BAJR T =%,
Pr/Ph=0.58;f. B 1 H,€am, 3P 4 235.35 m, B@JRFIK A, Pr/Ph =0.51 ;¢ AL 1, €iad, VR 4 338. 60 m, G K 7+, Pr/Ph =0. 69 ;
h. BT J:, €iad, 1784 383.55 m, BT IK A, Pr/Ph =0.68;i. AT L5aikfl -1, €ind, KEOREF IR A, Pr/Ph=0.93; j. Bk 1 H:, €y,
VK5 831.00 m, JKEBE KT A, Pr/Ph=0.95k. H/RAHi7E - 1,€1y, KBAGET S, Pr/Ph=0.59;1. JFamffmdin -2, €y, 2 0A , Pr/Ph =0.82



856 1l 5 KRR 538 %

*2 BEAGHMERRLFRERABNERZR BBRFERBMNEMHIKLESH
Table 2 Geochemical parameters of saturated fractions of the Cambrian source rocks,

typical Cambrian oils and typical Ordovician oils in the Tarim Basin

J2L H-Z /50 W/ m A B C D E F G H /% 1/ % K/ % L
€3ql FERG 1 4994 0.94 1.48 0.81 0.30 0.52 0.00 1.83 0.48 31.49 26.82 41.69 0.64
€3ql FERG 1 5188 1.20 1.53 0.61 0.28 0.50 0.00 1.34 0.37 24.52  30.72  44.77 0.69
€3ql 14 4598 ~4 599 1.06 1.61 0.78 0.58 0.58 0.00 0.97 0.97 27.17 27.57 45.26 0.6l
€3t BAR2 4772 1.27 1.45 0.53 0.51 0.49 0.72 0.82 1.34 28.93 27.50 43.57 0.63
€m A1 4228 0.58 1.32 0.30 0.39 0.56 0.00 1.38 0.95 32.65 28.89 38.46 0.75
€m A1 4235 0.51 1.42 0.51 0.30 0.51 0.00 2.00 0.60 32.92  28.91 38.17 0.76
€25 XEBLK -08 0.55 0.69 0.56 0.46 0.61 0.00 1.12 0.90 43.75 26.41 29.84 0.89
€1ad AL 1 4334 0.59 1.77 0.58 0.41 0.70 0.00 1.16 0.92 35.67 27.81 36.52 0.76
€1xd JHAL 4338 0.69 1.23 0.52 0.40 0.49 0.70 1.43 1.09 29.23  31.79 38.98 0.82
€iad AL 4379 0.81 1.44 0.62 0.50 0.56 0.00 1.40 1.02 33.15 30.31 36.54 0.83
€1xd JHAL 4383 0.68 1.77 0.65 0.41 0.54 0.00 1.58 0.99 33.19  29.31 37.50 0.78
€ivd  QKMKTS -01 0.93 1.13 0.41 0.50 0.70 0.00 1.18 0.64 48.75 28.14 23.11 1.22
€ixd  QKMKTS -02 0.78 1.00 0.56 0.51 0.63 0.00 1.02 0.77 47.31 24.63 28.06 0.88
€1xd B2 4919 1.15 1.06 0.56 0.47 0.49 0.54 0.87 1.46 29.54 26.38 44.08 0.55
€1y =P Q! 5826 ~5830 1.04 1.23 0.50 0.37 0.50 0.55 1.00 0.87 24.73  34.23 41.04 0.83
€1y Akl 5831 ~5837 0.95 1.24 0.42 0.37 0.48 0.52 1.02 0.84 25.06 34.05 40.89 0.83
€1y =P Q! 5838 ~5844 0.97 1.08 0.44 0.37 0.50 0.55 1.02 0.91 25.96  34.77 39.27 0.89
€1y XEBLK -06 0.69 0.84 0.43 0.49 0.62 0.00 1.04 0.69 47.01 25.00 27.99 0.88
€1y XEBLK -06 0.80 0.66 0.30 0.48 0.62 0.00 0.89 0.83 46.09 25.80 28.11 0.80
€1y XEBLK -01 0.59 0.74 0.39 0.47 0.59 0.00 1.15 0.81 47.79 25.54 26.67 0.85
€1y XEBLK -XG -01 0.55 0.80 0.53 0.45 0.64 0.00 1.06 0.80 45.72  25.17 29.11 0.86
€1y XEBLK -DG -01 0.73 1.06 0.38 0.51 0.48 0.00 0.98 1.17 39.92 27.27 32.81 0.83
€1y DEG -02 0.64 0.87 0.60 0.36 0.53 0.00 1.56 0.92 38.11 27.75 34.14 0.81
€1y DEG -03 0.48 0.71 0.47 0.29 0.63 0.00 1.45 0.71 39.57 28.26  32.17 0.88
€1y DEG -04 0.72 0.97 0.53 0.39 0.49 0.00 1.33 0.75 37.34  27.60 35.06 0.79
€1y  SGTBLK -02 0.82 1.11 0.38 0.40 0.70 0.00 1.12 0.73 41.48 29.99 28.53 1.05
€1y  SGTBLK -04 0.95 0.73 0.50 0.48 0.63 0.00 1.30 0.74 45.25 23.64 31.10 0.76
J LK1 4265 ~4305 0.78 0.69 0.28 0.49 0.61 0.00 1.19 0.55 46.85 25.48 27.66 0.92
0,51 MA4 -2 2017 ~2041 2.20 0.88 0.89 0.48 0.46 0.61 1.36 1.07 34.63 27.02 38.36 0.70
O,y T904 5900 ~5935 1.02 1.33 0.38 0.38 0.89 — — 0.00 32.77  34.67 32.56 1.06
€ TD2 4561 ~5040 1.10 1.13 0.49 0.39 0.46 0.71 1.18 1.47 32.66  29.21 38.13 0.77
051 T726 4392~4402 1.15 0.76 0.48 0.47 0.53 0.63 1.22 1.24 31.24  27.14 41.62 0.65
051 HD24 6314 ~6451 0.75 0.45 0.72 0.51 0.97 0.00 0.26 2.03 32.51 19.63 47.86 0.41
05!/ RP6C 6534 ~7220 0.92 0.52 0.91 0.61 0.88 0.00 0.63 2.08 37.31 19.72 42.97 0.46
0, S46 5372 ~5504 0.80 0.40 0.64 0.30 0.90 0.99 0.28 3.52 34.68 13.75 51.57 0.27
0, S47 5344 ~5369 0.90 0.44 0.57 0.43 0.77 1.02 0.28 2.97 36.64 16.25 47.12 0.34
0,37 TP37 6804 ~6940 0.85 0.43 0.49 0.56 0.83 — 2.16 1.94 34.02  21.63 44.35 0.49
0, .,y YB1 5550~5630 0.82 0.63 0.92 0.53 0.88 — 0.55 1.22 42.46  17.79 39.75 0.45
0, _»y YJ1X 7178 ~7260 0.91 0.49 0.89 0.59 0.98 — 0.57 2.08 37.35  19.70 42.95 0.46
053] XK7 6880 ~6 980 0.86 0.52 0.30 0.27 1.00 0.79 0.55 2.01 35.15 19.45 45.40 0.43
Sk SHUN9 5587 0.78 0.45 0.66 0.54 0.77 0.00 0.72 1.96 36.64 18.78 44.58 0.42
0, _,y T302 5377 ~5497 0.86 0.43 0.62 0.51 0.90 1.14 0.62 3.48 33.94  19.55 46.52 0.42
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Table 3 Geochemical parameters of aromatic fractions of the Cambrian source rocks, typical Cambrian oils and typical

Ordovician oils in the Tarim Basin

B S G . 7 s Ao o L
€34l JER 1 4 994 25.83 23.06 51.10 0.11 18.04 30. 60 51.36 0.95 0.36 0.60 0.74
€3¢l JEFE 1 5 188 25.17 20.85 53.98 0.01 16.63 36.01 47.36 1.11 0.37 0.76 0.77
€34l 4 4598 ~4599 12.98 80.52 6.50 0.46 — — — 0.00 — — 0.00
€31 W2 4772 42.84 17.77 39.39 0.06 17.13 38.72 44.16 1.26 0.41 0.88 0.77
€m A1 4 228 28.06 64.67 7.27 0.08 19. 86 29.38 50.76 0.97 0.32 0.58 0.62
€m AL 4 235 29.79 63.23 6.98 0.05 21.29 29.25 49.46 1.02 0.39 0.59 0.71
€2 XEBLK -08 54.85 32.24 12.90 0.04 27.11 32.94 39.95 1.50 0.60 0.82 0.83
€1ad AL 4 334 11.01 86.03 2.96 0.19 20.39 34.54 45.07 1.22 0.49 0.77 0.80
€1ad BAL 4338 15.98 76.96 7.06 0.25 22.75 31.43 45.82 1.18 0.45 0.69 0.77
€1ad AL 4 379 17.61 73.26 9.13 0.27 19.11 32.86 48.03 1.08 0.34 0.68 0.64
€1ad BAL 4 383 12.05 82.81 5.15 0.22 20.70 32.79 46.51 1.15 0.41 0.71 0.76
€1xd QKMKTS -01 54.22 5.18 40.60 0.19 29.34 30.96 39.71 1.52 0.68 0.78 0.83
€1xd QKMKTS -02 57.79 14.55 27.66 0.05 29.76 31.04 39.20 1.55 0.67 0.79 0.88
€1xd K2 4919 45.58 14.89 39.52 0.08 19.09 34.75 46.16 1.17 0.40 0.75 0.81
€1y Bkl 5826 ~5830 33.91 43.53 22.56 0.11 19.40 32.14 48.46 1.06 0.40 0.66 0.74
€1y Bkl 5831 ~5837 23.81 60.43 15.76 0.38 20.16 31.46 48.38 1.07 0.42 0.65 0.77
€1y Bkl 5838 ~5844 23.45 63.36 13.18 0.42 24.31 30.22 45.47 1.20 0.50 0.66 0.79
€1y XEBLK -06 15.05 81.43 3.53 0.38 28.53 33.56 37.91 1.64 0.69 0.89 0.86
€1y XEBLK -05 20.31 77.33 2.36 0.64 27.14 33.15 39.72 1.52 0.65 0.83 0.85
€1y XEBLK -01 47.11 15.36 37.53 0.01 18.91 45.40 35.69 1.80 0.61 1.27 0.82
€1y  XEBLK -XG -01 21.89 67.60 10.51 0.14 29.74 32.08 38.18 1.62 0.69 0.84 0.87
€1y XEBLK -DG -01 0.98 98.17 0.85 1.95 11.85 49.34 38.81 1.58 0.58 1.27 0.84
€1y DEG -02 7.71 89.86 2.42 0.20 27.62 30.77 41.61 1.40 0.52 0.74 0.79
€1y DEG -03 44.29 34.08 21.62 0.09 26.44 32.62 40.95 1.44 0.63 0.80 0.70
€1y DEG -04 0.52 99.06 0.42 1.35 33.46 24.11 42.43 1.36 0.76 0.57 0.00
€1y SGTBLK -02 24.14 66.63 9.23 0.05 27.85 32.54 39.61 1.52 0.70 0.82 0.88
€1y SGTBLK -04 21.85 76.61 1.54 1.03 — — — — —
J LK1 4265 ~4305 17.31 64.03 18.66 0.19 26.36 24.81 48.83 1.05 0.48 0.51 0.64
051 MA4 -2 2017 ~2041 47.38 26.96 25.66 0.08 22.72 29.07 48.21 1.07 0.45 0.60 0.79
0,y T904 5900 ~5935 46.30 21.54 32.16 0.11 42.27 27.22 30.51 0.64 0.27 0.70 —
€ TD2 4561 ~5040 43.04 30.48 26.49 0.03 19.69 34.28 46.03 1.17 0.40 0.74 0.78
031 T726 4392 ~4402 21.73 63.80 14.48 0.16 16. 88 33.84 49.28 1.03 0.34 0.69 0.83
051 HD24 6314 ~6451 25.80 66.33 7.88 0.68 21.59 9.26 69.15 0.45 0.23 0.13 0.24
031 RP6C 6534 ~7220 28.24 66.40 5.36 0.64 7.76 24.83 67.41 0.48 0.15 0.37 0.39
0, S46 5372 ~5504 37.03 51.45 11.53 0.55 4.37 19.17 76.46 0.31 0.07 0.25 0.23
0, S47 5344 ~5369 35.67 52.63 11.70 0.58 6.52 16.95 76.53 0.31 0.09 0.22 0.24
0,yj TP37 6804 ~6940 22.04 74.36 3.60 0.51 11.95 25.87 62.18 0.61 0.23 0.42 —
0, _,y YBI1 5550 ~5630 20.25 71.07 8.67 0.54 7.38 22.50 70.11 0.43 0.13 0.32 0.70
0, Ly YJ1X 7178 ~7260 28.41 65.87 5.72 0.73 — — — — — — —
0,yj XK7 6 830 ~6980 29.45 63.51 7.04 0.61 6.52 19.20 74.29 0.35 0.09 0.26 0.39
Sk SHUN9 5 587 18.80 60.20 20.99 0.53 10. 81 18.31 70. 88 0.41 0.17 0.26 0.42
0, _,y T302 5377 ~5497 31.80 58.55 9.66 0.64 6.07 17.56 76.37 0.31 0.10 0.23 0.72

TE: TAS. =37 %¢; TDSL. =35 B i e 80, TDSI = =357 i oe/ ( =05 RS oe + =57 3 - WAk - 24 — Z B be) o
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