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Abstract: This paper makes a systematic comparison of and a deep study on the technical features, application prospective and effects
of the K-Ar, vacuum-encapsulated Ar-Ar, and non-encapsulated Ar-Ar dating of authigenic illites from petroleum reservoirs by tak-
ing the Sulige gas field as an ¢xample. Authigenic illite. or the ordered mixed-layer illite/smectite (I/S) is well developed in reser-
voirs of the Sulige gas field. It is mainly presented in filamentous form, with typical authigenic origin. ~he corresponding K-Ar a-
ges, vacuum-encapsulated Ar Ar total gas ages, and non-encapsulated Ar-Ar total gas ages are 141-145 Ma, 130-152 Ma, and 171-
237 Ma, respectively. . he K-Ar ages indicate that the hydrocarbon accumulations mainly occurred during the period {rom the late
phase of the Late Jurassic to the early phase of the Early Cretaceous, reflecting the accumulation features and processes by their dis-
tributions. The non-encapsulated Ar-Ar total gas ages are older due to *” Ar recoil loss, and can’t represent the forming ages of au-
thigenic illites, or the accumulation times, both of which may be represented by the vacuum-encapsulated Ar-Ar total gas ages that
are basically close to the K-Ar ages. The comparative results show that the K-Ar isotopic dating of authigenic illites is most applica-
ble to exploring the hydrocarbon accumulation time in sandstone. with the advantages of easy-operation, low-cost, celerity and relia-
bility, and better application prospect. The non-encapsulated Ar-Ar dating method will not be adopted unless {or some special purpo-

ses, due to the difficulties in obtaining desirable age data and achieving good application prospect. The vacuum-encapsulated Ar-Ar
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dating method may yield reasonable age data if performed properly.

However, the complex technical procedures, long analytical du-

ration and high cost present a huge challenge {or its development and routine application in studying petroleum reservoir chronology.

Key words: Sulige gas [ield; sandstone reservoirs of Member 8 of Xiashihezi Formation; authigenic illites; K-Ar dating; vacuum-en-

capsulated Ar-Ar dating; non-encapsulated Ar-Ar dating; * Ar recoil loss; accumulation time
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Fig.1 SEM image of authigenic illite characteristics in sandstone reservoirs of the Sulige gas field
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Table 2 K-Ar,non-encapsulated Ar-Ar dating results of authigenic illites from the sandstone reservoirs in Sulige gas field
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Table 3 Vacuum-encapsulated Ar-Ar dating results of authigenic illites from the sandstone reservoirs in Sulige gas field
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Fig.2 Age distribution of authigenic illites in the sandstone

reservoirs of He-8 Member in Sulige gas field
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Fig.3 Ar-Ar step-heating age spectra of non-encapsulated authigenic illites from the sandstone reservoirs in Sulige gas field
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R ER 7 2w LS #“FEAER 7. IE 40 Emery
Robinson %' B ig ik B — B, X Fl “PRAE IR AR 7E R
RE 10 B #4) B AF 8 17 1 & A TR B B B 9 A A% B b
EBRVBEREARER,

W A3 A4 A5 SRR KLU 7 AR 4R
WA ST, HCAF AR 8 43 B R 222. 00 Ma,219. 10 Ma, 202. 40
Ma,226. 11 Ma 1 199. 30 Ma[ 3% 2, [& 3(e) . [F 3(g) .
3], ¥R T HK BN K-Ar 48 B 169. 71 Ma,

160. 59 Ma. 166. 38 Ma, 141. 34 Ma 1 143. 58 Ma, 54
B RREZ, ZEEH T Ar BRMERAZE. B
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FKAr F@ AL BERATRESIA - EmME. —
B LT o X 22 A8 2 KK, o U st B 55 A8 K
KR, B0 RS- F A KB 58 09 8 BB S, ETGA
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SRAXFHEITEB BN JEE R 5% ~39%, KHE
RIMG N B H BB AR,

FEHURRAE AR R SR ER S Ar R E
RABEHYIMK REAANF @Y EEER., T2
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