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Abstract: The study aims to analyze the nature, distribution patterns and origin of fluids in the Ordovician by means of
reservoir geochemistry, in view of existing problems concerned with coexistence of multiple phases of oil and gas, large
difference of productivity and limited knowledge of hydrocarbon enrichment modes of the Ordovician reservoirs in Tazhong
Il block, Tarim Basin. The pressure-volume-temperature (pV7T) analysis of the Ordovician reservoir fluids shows that
condensate gas reservoirs and light oil reservoirs coexist along strike-slip faults. The crude oil maturity parameters indicate
the oil is product of mature stage , and the carbon isotope and hydrocarbon composition ratio of natural gases reveals that the
gas is a mixture of the gas associated with the crude oil and oil-cracking gas. The analysis of diamondoid compounds and
natural gas shows that the charging of gas from cracking of oil in reservoirs below the Middle Cambrian evaporite layer is an
important factor leading to the formation of the Ordovician condensate gas reservoirs. The analysis in combination with 3D
seismic interpretation data of high precision indicates that the hydrocarbon distribution is controlled by strike-slip faults,
and that the crude oil density and wax content are relatively lower, and gas/oil ratio, drying coefficient and 4-MDBT/1-
MDBT ratio are relatively higher in horsetail-type graben, wing tail-type graben and intersection of strike-slip fault and

thrust fault which are of favorable channels for hydrocarbon charging. The coupling of the periodical opening of strike-slip
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faults with the sealing mechanism of evaporite intervals controls the hydrocarbon accumulation of the Ordovician in the
study area. It is considered that the hydrocarbon reservoirs in Tazhong Il block are characterized by juxtaposition of source
rock and reservoir, vertical migration and enrichment along strike-slip faults, and multi-stage scattered hydrocarbon
charging, all of which are an important reason for the differential hydrocarbon distribution in the Ordovician reservoirs.
Strike-slip faults control hydrocarbon accumulation in the Ordovician, and there is great exploration potential in the
horsetail-type graben, wing-tail-type graben, and intersection of strike-slip faults and thrust faults. Large-scale gas
reservoirs may exist in sequences below the Middle Cambrian evaporite layer, and this is in need of further attention.

Key words: differential accumulation, charging channel, strike-slip fault, evaporite layer, Ordovician, Tazhong II

block, Tarim Basin
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Table 1 Physical properties of the Ordovician crude oil in Tazhong II block, Tarim Basin

JEIh e e JEINE (20 'C)/(grem™)  BBIEEE (50 °C)/(mPars) KT + P70 & /% % %
R AE 0.812 2.483 6. 000 1.070 15. 000
BRIl I/IMA 0.731 0.398 0. 020 0.010 0. 200
S {E 0.785 1. 068 0.505 0.188 7.280
R E 0.873 10. 960 6. 630 0.173 19. 000
Ez3rell I/MA 0.782 0. 849 0. 140 0.593 2.700
BRI 0.831 3.422 1.766 0.413 8.705
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Fig. 2 Distribution of the crude oil density (a) and gas drying coefficient (b) of the Ordovician reservoirs in Tazhong Il block,

Tarim Basin
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Table 2  Statistics of the physical properties of natural gas from the Ordovician in Tazhong II block, Tarim Basin
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RN 7 - - - W2
- i ke g B I HA — 4 Mt Bk A
o S PNE] 92.50 9.68 11.80 19.71 15. 10 6.95 0.98
TR IX
Py /M 79. 60 1.26 0. 64 0.02 0.06 0.01 0.81
P
S 85.20 3.69 4.43 4.16 3.09 1.03 0.92
e KAE 68. 84 16. 44 23.08 26. 00 24.70 10. 44 0.93
B Ix
s /M 44. 40 4.26 2.93 1.40 1.02 0.01 0.58
P
S 85.21 7.33 8. 84 6.96 4.09 3.42 0. 81
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Fig. 4 Saturated hydrocarbon chromatography-mass spectrometry (GC-MS) of crude oil from the Ordovician in
Tazhong II block, Tarim Basin
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Fig. 5 Vitrinite reflectance equivalent (R,) distribution of crude oil from the Ordovician in Tazhong II block, Tarim Basin
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Fig. 7 Adamantane analysis of crude oil from the Ordovician in Tazhong II block, Tarim Basin
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