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Table 1 Element contents in crude oil in oil fields of China

Be 4.4%x 10- ¢ 3.9x 10-¢ / 1.0x 10-7 1.5% 10>
Zr 1.6x 10~ 4 3.9x 10-5 1.1x10-5 2.6% 10-© 1.0%x 10-°
Nb 3.4x 10~ 3 3.7x 10-¢ 5.8x 10-7 4.2%x10-7 1.0%x 10-8
Ag 5.0%x 10- 8 1.1x10-5 8.3x 107 2.6% 10-© 6.4% 10-©
Cd 5.5x 10" % 4.1x 1073 / 9.3x 107 ¢ 1.5%x 107 ¢
In 4.2x 10" % 1.1x 107 ° / 8.7x 1077 3.0x 1078
Sn 4.1x 10" ¢ 4.0%x 10" 4 / 2.8x 1074 6.8x 107 ¢
Sh 1.5x 1077 6.6x 107 ° / 4.4%x 1077 1.2x 1076
Te 2.0x 1078 4.7% 107 ¢ / 2.1x 107 ¢ 1.4%x 107 ¢
Hf 5.1%x10- ¢ 8.1x 10-7 6.9x 10-7 2.9%x10-7 3.0x 10-¢
Ta 3.5x 10~ © 1.0x 10-8 / 1.0x 10-8 6.0x 10-8
w 2.4x 10~ © 3.9x 10-¢ 2.2x10-¢ 9.0x 10-8 6.9%x 10-7
Re 6.5x 10~ 10* 2.1x10-7 / 2.5% 107 2.0%x 10-7
Au 2.3x 10~ ° 7.0%x 10-8 / / 3.1x 107
T1 6.1x 10~ 7 3.6x 107 1.4x 104 7.0%x 10-8 4.8%x 10-8
Bi 1.9x 10- 7 8.1x 10-7 / 2.1%x10-7 6.3%x 10-©
Th 1.7x 10~ 3 1.9x 10-5 6.6x 10-5 6.9%x 10-7 1.5% 10-4
i o
2.2 , (
)
2 )
. C ur. M(1991) 6.0 km/ s;
¢ 7 6.2~ 6.3 km/s(> 6.0 km/s);
6.35 km/s

e COCORP, ECORS, DEKCRP
[ 16]
[ 18] '
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4 [33]
Table4 The pyrolytic gas composition of volcanics in Songliao basin
CH4 Cz Hf, C}Hg C4H10 CSH 12
1.2702 1.9264 8.583 0. 000 0. 000 88.22
3.0202 9.4747 17.0104 0. 000 0. 000 72.49
0.5938 4.3741 6.2773 65.9716 14. 693 8.0702
; cwpl %
Q)
5 134
Table 5 Gas composition in basic rocks 6 [3)
H, CHy4 C,He  CO, CO Table 6 Gas composition in some alkaline rocks in
5050 450 - 85250 6240 the former USSR and the adjacent area
® 22600 11900 - 6000 64900
® H, CO CH,4 Cy Hg CO,
@ 50900 30400 3700
2.01 0.78 14. 50 0.68 0.04
Fwp/ 107 .28 0.47 5117 0.8 0.12
: @ .1961: @ . 1961 3.24 - 48.25  6.90  0.0002
:em3/ kg
4 )
, , CH4 ; 4 8 , ,
’ ’ -
, CH4 _
) (5,
- ) H: CH4 ; Ha CO2 s
. 2.6 ()
, H: CH:4 , ( )
() ,
[35,36]
, HA- ,
CONs ¢ ) ) ; (
; (H")
CO2, CH4, C2Hs, ,
CiHs,CsHiwo H2 ,
) C 7 , ()
« ”»
2 2
H2, CO2, H20, H2S, SO2
7 13
Table 7 Inclusion gas composition in granite and basie ultrabasic rocks in China
CO, CH,4 CoHg C3Hg CqH 1o H,
2080 129.6 19.9 58.6 4.7 355.2
1630 109. 6 8.6 19.9 11.8 318.5
2970 98.5 17.3 60. 1 5.0 242.8
3270 140.0 19.3 77. 4 12.2 355.2
3860 886.9 5.7 47.0 4.0 114.7
4160 373.3 30.9 185.3 37.9 154.8
6380 2178 50.7 257.6 37.4 355.2
15100 168. 1 14.1 66.7 4.0 139.2

cwp/ 1078
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8 [34]
Table 8 Inclusion gas composition of mantle rocks in China
H» CH 4 CoHs C3Hy C,H» CoHy C3 He CsHe H,S S0, H,0 CO,
1 / 121 5.2 5.4 / 19.1 6.0 / 6.2 7.7 16.2 22.1
2 / 11. 4 / / / / / / / / 36.7 51.9
3 4.4 5.2 / 8.8 / 11.0 / / 4.8 / 12.4 42.3
1 24.04 23.04 / / / / / / / / / 52.2
4.9 13.2 / / / 9.4 3.6 / 3.5 / 14.3 51.1
/ 11.4 4.5 / / / / / / 7.2 / 60.0
12. 08 7.2 2.7 / 8.0 / / / / / / 69. 3
3.8 4.1 / 3.9 / / / / / / 7.6 80.6
19.0 14.5 / / / 9.0 / / / 7.3 / 49.9
/ 22.0 7.7 / / 14. 4 10. 8 / 8.8 / / 36.3
8.5 24.5 3.8 / / / 8.7 / / 13.7 16.9 23.9
5.4 6.7 / / / 13.1 / / / / 11.5 63.3
2 / 8.8 / / 7.2 13.8 / 2.1 6.2 / 17.5 44. 4
; RAM ANOR U 1000 s 514. 5mm, 300 mW, 400 mm, 9.2 cm-!
mm- !, 1530 V; capl %<7
( Nd, Ne, Xe, G-D, C
) (1 ( - -
, B )( 1B) ‘He/*He (1.92 %
_6 6
, 10 "~ 4.89x10 "), ,
, ) ; ( - )
, . . ‘He/‘He : ( —
3 4
" — ) 'He ‘He
-8
’ (nx 10 )
« [43]
2 2
» [38] ( 2) Pb, SI', Nd
[39] «
2 [4]
, 1401 , (3) HeAr,Ne,Xe,GD "§"Ci)- Co/ G
+ G ,
[41,45, 46]
; (4
2 2
« 2 [ 39,47, 48, 49]
2 2
[50]
) () ;
(41 ( 9, 10),
, CO: He
2
2.7
[42]

He, Pb, Sr,
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Table 9 Components and carbon isotope data of natural gas in North Songliao basin
wsl % 5(13¢) /1073 CO,
(m) CHy4 C,Hg CO, CH4 C, He C3 Hg CsH o CO,
9 3.602~ 3.620 9.6l 0.14 89.73 - 27.45 - 32.11 - 4.06
9 3.602~ 3.632 9.37 0.15 90. 38 - 27.25 - 5.46 -
6 2755. 4~ 3409. 1 81.79 1. 19 15.32 - 23.60 - 29.32 - 6.61
701 3575~ 3840 12.43 0.16 86.70 - 19.73 -1.82
1 1389. 2~ 1449 89. 09 0.93 0.11 - 28.10 -28.11 -27.94 - 28.83 - 8.53
402 1022 92.58 0.53 0.71 - 50.79 - 34.57 -33.21 - 29.64 -9.59
7 3295~ 3321.6 82.52 1.17 13.08 - 28.12 -25.11 -31.80 -30.87 -10.35
502 1774~ 1824 95.22 1.45 0.16 - 31.62 - 30.94 - 29.26 0 - 16.76
66 1786~ 1832.4 94.21 1.51 0.15 - 27.88 -24.33 -24.01 -127.34 - 12.86
69 1741. 6~ 1924.8 94. 86 1. 46 0.17 - 31.38 - 28.89 -28.27 -12543 -18.14
2 1109. 8~ 1146 94. 67 0.83 0.19 - 40.19 - 32.17 0 0 - 18.48
903 2937. 6~ 3053.2 78.99 1.98 14.22 - 25.34 -33.52 -32.4 -32.45 - 14.37
31 1201. 4~ 1213.2 93. 11 2.79 0.34 - 49.91 - 32.44 - 28.56 -127.13 - 21.65
22 1347~ 1350 86. 26 3.67 1.61 - 44.56 -36.28 -31.26 -29.94 - 15.95
644 1671. 4~ 1731. 4 69. 23 14. 84 3.06 - 41.2 -30.8 -26.9 -29.4 -20.0
8 3152~ 3159 88. 60 1. 06 7.5 -22.9 -24.9 - 25.4 -26.9 -16.0
10 (50
Table 10 Carbon, helium, argon isotope data of natural gas in North Songliao basin
/m 6(BC)/10-3 40Ar /3%Ar ‘He/*He R/Ra
31 1201. 4~ 1213.2 - 50.7 448 1.90% 10-8 0.014
301 1243. 6~ 1306. 2 - 47.90 762 2.66x 10-8 0.019
3065 1153~ 1183 - 48.99 672 1.65% 10-8 0.012
S5+4 1488. 4~ 1579. 4 - 48.30 1019 1.23x 10-8 0. 009
7 401. 5~ 411.2 - 60.54 1047 1.07%x 10-8 0. 008
5 32 900~ 1200 - 48.80 1462 1.88%x 10-8 0.013
9213 952.6~ 1192.8 - 50.33 729 2.41x 1078 0.017
6209 935. 2~ 1202 - 50.61 1066 3.05x 1078 0.022
81 1271. 4~ 1321 - 35.69 1031 1.01x 10~ 8 0. 007
51 700~ 703. 8 - 52.30 341 1.25% 1077 0.09
57 643. 4~ 646.6 - 53.85 318 1.26x 1077 0.09
402 1097. 6~ 1250. 4 - 52.04 707 9.05% 10-7 0. 68
9276 950~ 1072 - 34.35 504 2.88% 10-7 0.21
2 - 31.38 550 1.43%x 10-7 0.1
3.9x 10-¢ 2.8
9 3602~ 3632 - 27.45
4.5% 10-© 3.2
2.8 17000 m
“ 7 - ) 5
, ; @
, >
_ ; ®
) 5
— ) ; @
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24%, 58. 2%; , \ ,
44. 3%
\ 20. 1%, , , FiiI 7
() , He . 60 40
1 ,
3.1.4 ZAAR BT &BTE, T RFE K2 ,
Fak s 2000 ,
[ss1 Al Fe,Cu,Zn R
) 11
11 2000 [ 5]
Table 11 Oil production in 2000 and estimated metal acquisition amount in four large oilfields in China
Al Fe Cu Zn
(v w(AD (v w(Fe) (v w(Cu) (v w(Zn) (v
5300 2.3x 1072 121.9 1.5%x 107! 121.9 2.6x 1073 13.78 2.5% 1073 13.25
1401 2.5% 1073 3.5 2.5% 1073 3.5 7.5%x 107 % 1.05 2.8x 1073 3.92
400 2.9% 1073 1.16 2.9% 1073 1.16 1.8x 10~ 4 0.72 1.8x 1073 0.72
920 3.2x 102 29. 44 3.2%x 10-2 29. 44 1.0x 10-4 0. 094 1.4x 10-7 1.316
2000 \ 156
t, 20.9%; 828.046 t, ;
5. 175% 16. 499
6.34% 2000 3.2.3 ERBEIZAERR- 255 KRG 77
50.12%, , ,
[55] ,
(1.2x107%), K » «
(9.7x10°%), (5.6%x10°), 5 500 »
t , 632501, 3080t, , -
3080 t; o
3.2
3.2.1 HAW 5285 RTUEL AR IRE 4
: ( ) [53] ,
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- [57] ’ 7 [51]
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GEOLOGICAL AND ECONOMIC SIGNIFICANCE

OF THE Ol GAS GENETIC DUALISM
ZHANG Shae- yun" 2, ZHEN Yun-qing" > 3, WANG Yangl’ : ,

CHEN Gue-heng"’, LI Zhong hua" **, YUAN Jie" >, WU Jing"’

(L Eastern China Geological & Mining Organiz ation for N on-f errous Metals in Jiangsu Province,
Nanjing, 210093, China;2. T eam 814, Eastern China Geological & Mining Organiz ation f or
Norf errous Metals in Jiangsu Province, Zhenjiang, 212005, Jiangsu, China, ;3. NO. 3 Bureau,
China Exp loration & Engineering Bureauw, T aiyuan 030002, China;

4. Geoscience depariment of Nanjing University, Nanjing 210093, China)

Abstract: This paper analyzes characteristics of polycyclic dual structural superimposition of the sed+
mentary oitgas basins in China and puts forth the oit gas genetic dualism by which the oil and gas could be
formed from both the sedimentary organic materials and the deeply derived inorganic materials then is giv
en evidences for the hydrocarbon formation in 8 aspects. The oil-gas genetic dualism would enlarge the
limits for oilgas reservoir and the metal ore ( beryllium, zirconium, niobium, silver, cadmium, tin, ind+
um, antimony, tellurium, hafnium, molybdenum, tungsten, rhenium, gold, thallium, thorium, bis
muth) searching limits to more depth of the earth thus it is significant to establish oil gas-metal non-metal
mineral resources-forming series and create economic benefits by comprehensive utilization of the helium
and metal resources from the oilgas.

Key Words: oilgas; oit gas reservoir basin; oilgas genetic dualism; oil gas-metal normetal mineral re

sources-forming series; helium resource; comprehensive utilization



