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Table 1 Composition of natural gas in Duqiaobai area
Po G /G
G /G
/m G G Cs iCy nCy Gs I\ €0, + G
14 Es} 37592 3769.4 77.59 10.47 518 1.08 145 090 L12 1.91 407 4.9
20 Esf 4580~ 4649 7866 10.56 4.48  1.54 185 290 3.69  5.23
3 Es, 2680 89.25 8.18 0.74 0.04 004 .42 0.25
Ess 2690.4 2701.2 8824 6.65 1.48  0.77 232 0.54 9.91 10.85
’ Esy 3 1350- 3139.0 8836 7.32 1.46  0.68 138 0.8 9.34 10.05
Esy 31334~ 3137.4 9374 2.32 1.49 1.04 077 0.63 19.33 24 60
’ Es} 3266 6- 3290 8267 3.35 1.47 0.26 009 162 0.31 13.45 46 67
Es3 3563 4 3566.2 90.15 5.27  0.47 031 .20 10.98 12 17
9 0. 81 0. 18
Es§ 3906 2- 3913.4 8874 4.45 217 1.22 036 092 9.59 11 42
20 Es, 2705 0~ 27068 90.68 4.11  3.32 0.5l 017 244 13.18 1463
28  Esi 3062 0- 3065.5 90.12 3.99 235  1.04 052 137 0.62 1141 1421
17 Est 37529 4089.9 8861 855 0.43 007 010 002 L17 095 9.66 9.8
11 Es} 3990~ 4005 8815 9.05 0.50 0.07 0098 002 091 109 9.05 9.23
Es} 4808 19- 4813.84 81.03 3.11 3.99 169 154 0095
Esd 4452 89.8 6.3 3.9
Es3 4477 73.9 1451 7.21 253 178
Es} 4 806 8L5 8.47 3.49 269 38l
Es3 4 495 646 439 10.77 10.34 99
Es3 4 854 5.4  6.14  3.94  1.47 L0 36. 1
" Esj 4 860 84.3 17.84 3.27 3.27 13l
Es3 4230 90 3.9 6.1
Es3 4247 711 11.8  16.5
Es3 4 464 72.7 7.4 7.6
4785 45.8 3.0 4.6 10.8 22 33.6
4 864 621 10.7 10.9 10.2 61
4 FEsi
4911 8L3 8.2 4.8 4.6 L1
5045 92 3.5 4.2 8.0 24
, Esi Esi 8% , ,
2% ,CI1G 5, . . ,
) Ess 8% , / 5
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Table 2 The carbon isotopic composition of natural gas in Duqiaobai area
. M e M L - 3¢ Mo 3 Mo
Yo o o R
14 Es] 37592 3769.4 - 45.10
20 Es} 4530- 4649 - 40.03 - 26. 65 - 24.08 + 21
; Esi 26904 2701.2 - 34.10 - 2632 - 25.06 - 0.86
B 3135 3139 - 34.85 -25.1 - 247 + 146 - 33.93 - 192
7 Fsi 3736 - 34.31
B 2690~ 2701.4 - 34 31% - 24.4 -225 - 212
8 Es3 340l 4 3372.8 - 34.%
Es§  3620.0- 3650.0 - 34.8
9 Es} 3434, 0 - 34,2 - 35.75 - 198
14 Es3 3424 - 34.12 - 25.5 - 238
12 Es3 - 40.52
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20
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Table 3 Noble gases isotopic composition of natural gas in Duqiaobai area
/m *He /* He R/Ra 40 Ar O Ar
20 s} 4 530~ 4690 608
55- 1 Es3 3592 0- 3615.0 3.56 0. 18 10-8 0. 02 7.5
12 Es3 3 87F 3880.8 554. 8
6 s} 3575 3563.4 562. 16
9 Es3 3575 3563.4 562
28 Es} 3108 + 3210.1 (7.0 0. 18)< 10-7 . 50 394. 4
23 ) Es3 3125 4 3429.2 (8.25F 0. 22)X 10-7 . 59
13 3779. 2- 3886.8
15 s 3 824 4 3895.6 (8.0Z% 0. 30)< 10°8 06
11 Es3 3 990~ 4005.5 (8.65 0. 24)< 10-8 . 06
17 Es? 3977. 0~ 4089.9 (9.15 0. 30X 1078 . 06
3 B 2 690~ 2701.4 1192
3 Es} 3135~ 3139 720
3 2 2 690~ 2701.4 116K 10- 6 . 78 1369. 18
8 Es3 3266~ 3290 1133. 81
8 By 2 690~ 2701.4 1162 35
8 Es} 3133 4 3157.0 1.0%X 106 . 78 1270
20 o8 2 629. 6~ 2706.8 1.1 106 . 80 1 140
10 Es} 2912 6- 3132.2 8.48% 107 . 61 803
14 Es3 3424 703.2
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and features, main controlling factors and genetic types of carbon isotopic compositions for these crude oils
were studied- The results show that differences in carbon isotopic compositions between the western Qaidam
crude oils and the northen Qaidam crude ouils are evident. The western Qaidam crude oils are enriched in :
C. while the northern Qaidam crude oils are enriched in'> C. One finding is that carbon isotopic compositions
of the western Qaidam curde oils from saline-hypersaline lacustrine environment are controlled mainly by oil-
formed environments (e.g. salinity and humidity) and carbon isotopic compositions of the northern Qaidam
crude oils from freshwater swampy-acustrine environment rely mainly on their source natures. On the basis
of their carbon isotopic compositions and Pr/Ph ratios, these oils could be divided into five genetic groups.

Key words Qaidam Basin, crude oils, carbonisotopic compositions, main factors, genesis
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Abstract On the basis of many methods, the main origin of deep layer natural gases in Duqiaobai area,
Dongpu depression has been identified- The natural gases in Baimiao area mainly stemmed from the Tertiary
Hydrocarbon source rock and Permo—Carboniferous coal-bearing strata in Qianliyuan depression. Shallow
Es:— Es gas layer in structural high near to Lanliao fault zone possesses much high ratio “Ar /° Ar, which is
coal formed gas and mixed gas . However, Es— Es3 gas layer in structural low far from lLanliao fault zone has
low ratio “Ar/° Ar, which is petroligenic natural gas. Esi— Es gas layer is mainly petroligenic natural gas in
Qiaokou area. Fs3 gas layer in Duzhai areais petroligenic natural gas, which originated from the gas Es3 source
rock - And analysis on helium isotope of natural gas show that the deepdayer natural gases in Duzhai area and
Qiaokou area is crust—derived gas and that it is mainly mixed gas of coal formed gas and petroligenic natural
gas, with small portion of mantle-derived gas.

Key words Dongpu depression, Dugqiaobai area, gas source rock, isotope, noble gases, Qianliyuan
depression



