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Oil and gas sources in Shunbei Oilfield, Tarim Basin

GU Rong, YUN Lu, ZHU Xiuxiang, ZHU Meng

(SINOPEC Northwest Oilfield Company, Urumqi, Xinjiang 830011, China)

Abstract; The hydrocarbon sources in the Middle and Lower Ordovician in the Shunbei area of the Tarim Basin
were studied based on the geochemical characteristics of oil and gas samples. The saturated hydrocarbon gas
chromatography, mass spectrometry of crude oil and natural gas, and the carbon isotope distribution of whole oil
and group components were used. The C,, tricyclic terpane is dominant in crude oil samples from the Shunbei
area, with a low content of gammacerane. The C,, —C,; —C,, aaa20R regular steranes show an irregular “V”
shape distribution. The regular steranes account for a larger amount than the rearranged steranes, and the carbon
isotope of the crude oils is light. The geochemical characteristics of crude oil samples from the Middle and Lower
Ordovician in the Shunbei area have a good affinity with those from the Lower Cambrian in the Keping outcrop
and the well KT1. The §”C, and 8" C, values of natural gas samples are —50.7%oc to —44.7%o and —36.1%o to
—33.1%o, respectively. The gas dryness coefficient ranges from 0.520 to 0.883. The oil and natural gas in the
Shunbei Oilfield have the same source, that is, the Lower Cambrian source rocks. The distribution of source
rocks in the Lower Cambrian of the Tarim Basin was predicted by means of drilled lithofacies, sedimentary facies
and seismic facies of the whole basin. The source rocks are about 30 m thick. They have a high TOC content and
show a great hydrocarbon generation potential. They have experienced a long term of hydrocarbon generation and
multiple stages of hydrocarbon supply, providing significant oil and gas resources for the Tarim Basin.

Key words: oil-source correlation; oil and gas source; main source rock; Ordovician; Shunbei area; Tarim Basin
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Fig.1 Structure map and location of Shunbei Oilfield, Tarim Basin
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Table 1 Nature of crude oil in Shunbei area of Tarim Basin

sar e e PRI/ ML M50 )/ BB R HER
RHAR TEPR (g+cem™) (mP - 5) « % %
SHB1-3 W4 7 255.70~7 389.50 7 255.70~7 357.89  0.795 5 2.52 -20  0.103 823
vt SHBI-6H RHFES 7 288.16~7 789.07 7 288.16~7 399.75 0.789 3 2.16 -16 0.104  2.84
1%’; SHBI-1H HHFISE 7 458.00~7 613.05 7 458.00~7 557.66  0.795 5 3.11 -4 0.120  2.82
SHB1-4H IS 7 459.00~8 049.50 7 459.00~7 561.96  0.796 9 2.88 -14  0.133 5.9
SHB1-2H RS 7 469.00~7 778.11 7 469.00~7 569.47  0.808 8 3.28 -14  0.109 228
| 24 SHBI-11H HME 7 572.00~7 732.17 7 572.00~7 732.17  0.793 4 2.56 -34  0.106 4.8
WBL SHB1-15H "F RIS 7 614.00~8 010.00 7 614.00~8 007.13  0.793 8 2.52 =24  0.115 3.94
SHB5 " REMS 7 315.00~7 950.06 7 315.00~7 650.64  0.829 6 4.37 <-34 0.198  4.38
5 SHBS-2  APY%4 7 460.33~7 527.16 7 460.33~7 527.16  0.823 4 5.18 -24 0.195 1.05
SHBS1X  HPY% 7 556.00~7 876.00 7 556.00~7 683.64  0.802 4 3.66 -14 0.094  4.24
SHB5-6 " FHEFIS 7 518.00~8 026.00 7 518.00~7 942.65  0.809 8 5.38 -10  0.093
7 5 SHB7 " TFHEPES 7 568.46~8 121.00 7 568.46~7 863.66  0.859 1 18.72 -16 0.159  3.65
F2 BEAREHIFI X RASIE LR
Table 2 Hydrocarbon composition of natural gas in Shunbei area, Tarim Basin
— . KRS SR 5y it/ % T AR e &8/ % FIRE
ok EE et WEe ok wkbE % N co KA
N N N 2 2
SHB1-3 A% 0.68 83.37 6.63 5.32 87.62 2.40 2.27
L. SHBI-6H LR 0.68 83.61 6.63 4.54 88.33 2.66 2.56
1j?£ SHB1-1H S 0.70 81.14  7.55 5.99 85.83 2.88 2.43
SHB1-4H RS 0.71 78.60 8.98 6.18 83.94 4.12 2.14
SHB1-2H  HHBEHEE 0.72 78.32 8.52 6.78 83.81 4.28 2.10
124 SHBI-11H IS 0.75 74.67  9.76 8.67 80.40 4.83 2.08 e
BBt SHB1-15H #F RS 0.77 71.99  10.46 8.60 79.23 4.75 4.19 BT
SHB5  HINHFIS 0.91 48.90 17.58 14.88 60.29 15.17 3.48
SHB5-2 A% 0.89 52.78  17.04 14.36 62.88 12.93 2.81
55
SHBS1X  HHEBYS 0.75 73.51  9.51 7.63 81.28 6.27 2.55
SHB5-6 "R BB 4t 0.74 73.21 9.88 7.31 81.17 8.19 1.40
7 i SHB7 N HRES 1.00 42.54  19.37 20.22 52.03 11.02 5.48
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Table 3 Biomarkers of Ordovician crude oil and Lower Cambrian source rocks in Shunbei area, Tarim Basin
P Fea [ RN S B AR % Ts/ FHES b/ C21/ (:{
Cpaaa20R  Cpooo20R  Chaaa20R  (Ts+Tm)  BUMETGE  Cpp =Fhiblike Co 2kt

Mk 1 J 0,y 33 15 52 0.780 0.410 0.520 -

Mt 1-4 H Ji 0,y 35 28 38 0.475 0.456 0.515 -

AL 5 3 JEh O7+0 Ly 33 15 52 0.497 0.416 0.540 -
WAk 7 H: il 0,95+0 Ly 25 15 60 0.657 0.510 0.640 0.118
PN TE VAN TR e = €y 35 30 36 0.440 0.170 0.790 0.295
LR 1 P €, s 36 30 34 0.380 0.110 0.560 0.380
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