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BENTF 3%. ERMENEARALEHEER, A MM-1200 25 ZhT-1301 2 Ri%N50
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Table 1 The distribution of samples and analyses date of sedimentary rocks
& s RE OAr | Ar(air) | ZmE4E | HETYHENEE %
A B K% ,
RS (m) (-10"%mol/g) | ®Ma | M I |[Ka+Ch
0l | BKGEE | Es 2500 | 3.69 | 13.03 [ 1.49 132 76 24
02 | KRARS Es, | 2442 | 273 [11.70 | 1.39 232
03 | KaRs Es, | 2441 | 2.85 | 999 | 1.02 192 49 51
04 | KERE | Es, | 3500 | 35 [ 1375 ] 171 208 63 37
05 | kMaFR#E | Es, | 3832 | 353 [12.12 [ 099 | 188 70 | 30
06 | KERE P 3470 | 1.04 | 410 | 051 214 43 57
07 RE [0 3925 | 1.54 | 9.14 | 0.73 313 2 S 93
08 | EEKE € 2550 | 0.8 1.36 1.16 389
09 WA Es, 3318 | 2.51 742 | 1.83 173 5 68 27
10 WKE Es, 3368 | 2.71 3.88 1.01 120 21 43 21
o [ BE Es, | 3451 | 247 | 876 | 2.70 194 7 79 13
12 | REkRS C-P | 2925 | 035 | 371 1.36 526 2 93
13 b 0 3769 | 1.24 | 1539 | 0.58 603 19 81
w |14 KEAZRE 0 3950 | 176 | 735 | 1.07 226
15 BKE 0 4335 | 289 [ 1613 ] 1.25 296 100
16 b33 0 4375 | 0.16 | 1.25 | 1.45 402
17 R=s 0 4543 | 218 | 1530 | 148 365
% 18 Hz4 Z 3368 | 0.04 | 032 | 054 | 413
19 A Z 4285 | 244 | 8.08 | 089 182 56 44
20 | K&edke | Nm | 1084 | 2.08 | 20.12 | 044 487 43 30 27
21 | XB#&aRE | Es 1575 | 2.03 | 9.80 | 0.14 259 25 42 33
22 | WERE Es, 1881 | 2.16 | 747 | 4.26 189 34 28 38
23 | WERBE | Es, 3254 | 228 | 831 3.53 199 52 48
24 | KRAERE Es, 1518 | 224 | 899 [ 3.21 218 3 53 44
25 | BmARS JH 3728 | 2.78 | 8.63 | 2.57 171 41 59
26 | EKAKSE [s) 2173 | 2.08 | 2192 | 0.84 525
27 | Kaks 0 3963 | 033 | 584 | 094 805
28 | BERKE | O, | 4003 | 1.66 | 9.77 | 2.67 | 311
29 | BRERE Tf 605 232 | 1968 | 3.22 432 12 88
m |30 | BRAKE Tc 2306 | 034 | 099 | 1.71 161
31 L T, 2742 | 328 | 19.24 | 099 310 67 33
[32] &mks P, 886 086 | 278 | 088 171 12 ] 30
33| B=KE P, 2681 | 005 | 049 | 1.44 491
34 | KEaKs P, 4449 | 0.17 1.88 | 043 556
35 | KRARSE Sr, 1482 | 294 | 2478 | 0.76 { 430 70 30
36 | BEROAIE 8] 1805 | 5.38 | 29.12 | 0.57 292
37 | KRk € 2010 | 3.76 | 1346 | 1.95 195
138 | BRERE € 2376 | 415 | 92.96 | 1.54 974 66 34
39 H=S z 3002 | 034 | 205 | 0.70 318
WR |40 | KRERS T, 1979 | 249 | 46.43 | 1420 | 844 59 41
EHi | 41 | BREARSE J 1147 | 249 | 2437 | 1241 | 491 54 46
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WArT % (0.49—2.05) x10"mol/g. BHE

R AL AT RMSHAERBERY “Ar" £EEH. REFRTAXBIATH



%6 /T 10 45

RS TR/ FHbRARRS. SRS H A, EEBEMM S, Ar, (FRH) TRREA,
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Fig. 2 The geochronic evolution of Ar(air) and K—contents in sedimentary rocks
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Fig. 3 The geochronic evolution of K—con-
tents in sedimentary rocks of Sichuamn basin
(data from Shen Pin)
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Fig. 5 The degrees of lost and excess of *’Ar” in sedimentary rocks
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Fig. 6 The evolution of K—contents and illite contents with depth for Tertiary system.
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The Distribution of K and Ar in Sedimentary Rock and

the Ar Isotope of Natural Gas From Some
Oil—gas—bearing Basins in China

Liu Wenhui Xu Yongchang
(State Laboratory of Gasgeochemistry, Lanzhou Institute of Geology,

Chinese Academy of Sciences Lanzhou)

Abstract

The K and Ar contents and apparent ages of 41 core samples of different depth, time and lithology
from oil—gas bearing basins of Bohaiwan, Sichuan and Ordos have been analysed and determined, and the
clay minerals of 26 samples from the basins have also been analysed.The distributive characteristics of K and
Ar contents in the different districts and time as well as the relationship between K—contents and illite con-
tents of clay minerals in mudrocks have been studied. The distributions of K, Ar contents for mudrocks and
carbonate rocks have contrastively been studied. The relationship between of Ar isotopic in sedimentary rocks
and natural gases has been studied, t00.The results show that: (DThe apparent ages is higher than geological
ages in younger rocks, but lower in older rocks. @ As contrasted to mudrock, the K and Ar contents are
lower in the carbonate rock in the same period.® The Ar,;,of sedimentary rocks mainly comes from the at-
mosphere argon which dissolved in sedimentary water and adsorped on fragments. There is a trend of de-
crease of Arg,with the development of diagenesis and the lapse of time. @ As affected by the evolution of
crust, diagenises and tectonics, the K—content constribution is cyclically chracterized, increase from Z to
O, and decrease from O to P, than increase from P to J, and reduce since then.The whole evolution above

is mainly divided into two cycles which indicate the active and stable evolution of crust respectively.® Plenty
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o illite widespreads in mudrocks and there 1s a good relation between the K -content of mudrocks wd e
content of clay minerals. which shows that the K element in mudrock ovcupied Lattices ot dlte ¢ The o o
bation of 40 Ar " 1s controiled by peological period lithology. and particularly depends upon the toss de rex
of At diffusion from rocks and the remanent degree of Ar i detrital muinerals J0AT " in carponute rock Ly oy
ditlused By comparson with theoretica’ value, osted 40 Ar " mudrocks 1s about 70--90%, 1nvpre- Pro ond
about 0% i some oi P2.40Ar rentined o sediments is about 80 —90°% in Kz and about 40- 60% o1 Al
and fess than S0%0 n Pz The lower concentration of 40Ar in pre— Pz resulted trom the fone pe oc
ditusion, but that i Pz— Mz s due 1o the Ar migration trom source rock with natural zas. The he he
H0AT " content in Kz maunly remained i detrital mineral

Accordimyg to the geochemical and geological data.  the tollowing conclusions can be drawn viy 4
sedimentary cocks have three origins the radiogenic Ar trapped in sedimertary detnta: mmerals,  aty o
phere Ar dissolved o sedimertary water then mncluded and adsorpied in the rock und radiogenic Ar t
.mlug:rnc K - bearmyg minerals. {23 Owing 1o widely existing stites included K—element i ithe mudro. - -,
e sentee tocks could contribute 40T o natural gases. 3 Argon o aatural ges ongmated 3o
sudiogeme and atmospherse argonan strata 14) Argon nugrated (o gas reverviors by cwo depps b
Gtusion or erystal body changed and broken takes the 40Ar out of the crvstal skeleton Desorpnien ooie
atmosphere argon ftom tocks surface, Second. both 40Ar " and Ar tair)  of fiest igriton yi sl
ports by surmounted static water pressure and bloek condition with water and othet poses 0 0w
divade hydrocarbons, nitrogen and others) . The velocity of the latter migrhon - foster than so
fermer. Vheretore the content ol sirgon i natural gas is i close retationship wih the argor of the i mn
tvyr That 1s 1ne reason why the argon tsotopic composition of natural gas reflects the 40A: (hironoluca

cun:ulation etiedt 1o the gas source rocks



