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Geochemical characteristics and origin of the deep Cambrian oil and
gas in the Tazhong Uplift, Tarim Basin
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3. The Key Laboratory of Gas Reservoir Formation and Development ,CNPC , Langfang , Heibei 065007 , China )

Abstract ; The Cambrian carbonate reservoirs of Tazhong uplift is rich in oil and gas. However,there are different opinions
on the origin and genetic types of oil and gas in this area due to the complex tectonic setting. In this paper,we studied the
origin and genetic types of oil and gas through a detailed analysis of the composition and carbon isotope data of conden-
sate oil and gas in different intervals of the Cambrian in ZS1,ZS1C and ZS5 wells and the geochemical characteristics of
the Cambrian-Lower Ordovician and Middle-Upper Ordovician source rocks. The results indicate that the Cambrian gas in
the Tazhong uplift is typical cracking gas of sapropelic kerogen. Gas in the Xiaoerbulake Formation is typical over-mature
dry gas with a drying coefficient of higher than 0. 98 and N, content of 2. 5% ~4.0%. The carbon isotopes of group com-
position and individual n-alkanes of condensate in the Xiaoerbulake Formation are relatively heavy. The carbon isotope of
Cy — C,, n-alkane are —28.8%o0 ~ —26. 3%o. These geochemistry characteristics indicate that the condensate oil and gas
in the Xiaoerbulake Formation originated from the Cambrian-Lower Ordovician source rocks. While the natural gas in the
Awatage and Wusonggeer Formations is low-mature wet gas with a drying coefficient of 0. 63 ~0.78 and N, content of
0.2% ~0.8%. The carbon isotope of group composition and individual n-alkanes of condensate in the Awatage and Wu-

songgeer Formations are relatively light. The carbon isotopes of Cy — C,; n-alkane are —37.25%0 ~ —32. 56%o. These
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geochemistry characteristics indicate that the condensate oil and gas in the Awatage and Wusonggeer Formations origina-

ted from the Middle-Upper Ordovician source rocks.

Key words: gas type,source of oil and gas,organic geochemistry, Cambrian, Tazhong Uplift, Tarim Basin
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Fig. 1 Structure units and hydrocarbon accumulation distribution in the Tazhong Uplift
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Table 1 Composition characteristics of the Cambrian-Ordovician gas in the Tazhong Uplift

N - KRR S RIS e/ % o H,S/
Fin=2 JEhL W/ m THRE CO/% Ny/% 3
C, G, C, iCy nC, iCs nCs 6+ (g+em™)
62.70  0.51 0.16  0.05 0.08 0.04 0.04 0.07 0.98 24.10 4.00 0.18
69.00 0.55 0.18 0. 06 0.09 0.05 0.05 0.10 0.98 25.70 3.90 4.60
ZS1C €1 6 861 ~6 944
62.70  0.50 0.16 0.05 0. 08 0.04 0.04 0.07 0.98 24.20 4.00 1.20
64.10 0.50 0.16 0.05 0.08 0.04 0.03 0. 05 0.99 20. 80 3.60 1.50
62.90 10.50 6.54 1.08 2.32 0.45 0.47 0.18 0.74 14.90 0.70 3.80
€a 6 439 ~6 458
68.60 10.90 5.80 0. 80 1.58 0.26 0.25 0. 08 0.78 10. 80 0.80 3.80
71.50 0.49 0.16 0.06 0.09 0.04 0.04 0.07 0.99 23.60 3.90 —
751
77.70  0.51 0.16 0. 06 0. 08 0.04 0.03 0.04 0.99 15. 60 2.50 4.70
€1 6 597 ~6 835
77.10 0.50 0.15 0.05 0. 08 0.03 0.03 0.04 0.99 15.40 2.60 5.80
78.30 0.47 0.14 0.05 0.07 0.03 0.02  0.02 0.99 14. 40 2. 60 5.60
59.30 13.90 9.66 1.53 3.32 0.78 0.79 0.53 0. 66 9.7 0.30 2.60
7S5 €lw 6562 ~6 671 42.40 9.57 7.00 1.28 2.88 0. 87 0.90 0.83 0. 64 13.30 0.20 3.00
41.50 9.52 7.05 1.29 2.99 0.89 0.97 0.91 0.63 13.20 0.40 3.10
T726 (0] 4374 ~4402 83.00 2.50 .10 0.20 0.30 0.10 0.10 0.20 0.95 5.40 2.70 —
TZ383 0 5 666 ~5 681 93.10 0.64 0.10 0. 04 0. 06 0.15 0.02 — 0.99 4.90 0.97 1. 00
ZG11 0 6 165 ~6 631 87.00 3.90 1.45 0.42 0. 66 0.27 0.24 0. 38 0.92 2.87 2.19 2.87
7G8 (0] 5893 ~6146 86.10 3.50 1.53 0.45 0.74 0.29 0.21 0.18 0.93 2. 60 2.80 5.30
7G22 (0] 5605 ~5 737 81.70 4.60 2.15 0. 64 1.22 0.53 0. 49 0.57 0. 89 4.25 2.27 4.37
7ZG16 (0] 6230~6269 91.40 1.40 0. 47 0.24 0.31 0.19 0.15 0.27 0.97 1. 82 2.95 1.42
TZ12 (0] 4652 ~4800 86.50 5.37 3.30  0.70 1.8 0.70  0.40 0.60 0.87 1.40 2.70 —
TZ15 (0] 4 656 ~4 673 83.40 4.80 2.90 0.41 0.50 0.10 0.10 — 0.91 4.32 2.73 1.38
TZ16 (0] 4 248 ~4 268 82.30 3.69 3.60 0.6 1. 60 0.70 0. 30 0.10 0. 88 2. 80 3.60 —
7G43 (0] 4363 ~4375 78.30 6.58 3.82  0.98 1.58  0.45 0.34 0.23 0. 85 2.52 2.24 7.70
7G44 (0] 4429 ~4 485 84.87 2.45 1.05 0.21 0.47 0.19 0.19 0. 40 0.94 5.10 3.54 2.48
7GAS 0 4953~4982 76.92 7.66 4.12 1.01 1.97 0.70 0. 66 0.7 0.82 1.50 3.93 3.62
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Cambrian gas in the Tazhong Uplift
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Table 2 Carbon isotope composition characteristics of the

Cambrian-Ordovician gas in the Tazhong Uplift

B 8" C/%o
HT R RIE/m
CH, C,Hs C;Hg C4Hyo
-41.4 -348 — —
ZS1IC €1x 6861 ~6 944
-41.6  -349  — —

-44.7 -35.5 -33.9 -26.0
-46.1 -35.5 -33.9 -

€a 6 439 ~6 458

781
e 65076 835 —42.1 -35.0 -31.9 -30.0
-40.6  — — —
785 €iw 6562 ~6671 -51.4 -37.4 -354 -35.1
T726 O 4374 ~4402  -37.3 -36.8 -32.6 -29.8
T783 O 5666 ~ 5681 -39.4 -35.1 -29.1 —
ZG11 0 6165 ~ 6631 -48.7 -34.1 -29 —
768 0 5803 ~6146  -48.7 -36.4 -29.8 -28.6
262 0 5605 ~5737  -50.9 -37.2 -31.3 = —
ZGl16 0 6230 ~6269  -52.7 -35.7 -29.7 = —
TZ12 0 4652 ~4800  -40.3 -37.7 -32.1 -29.4
TZ15 O 4656 ~4673  -48.8 -38.9 -37.9 -36.1
TZ16 O 4248 ~4268  -45.3 -39.9 -35  -32.5
2643 0 4363 ~4375  -48.7 -37.2 -30.9 = —
2645 0 4953 ~ 4982 -50 -38.2 -3L.5 —

1 ZS1 0 ZS1C HR IR E IR A SCHk (8] 6
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—42. 5%o , el [ 37 220143 A Hh 28 10 A 2 A5 g -
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T726 H:(0) , 1283 F:(0) Fl TZ12 F(0) Hl kit [ {2
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Fig. 4 Carbon isotope composition characteristics of the

Cambrian-Ordovician gas in the Tazhong Uplift
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Fig. 6 Carbon isotope characteristics of individual n-alkanes of the Cambrian condensate in the Tazhong Uplift
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