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Abstract: Petroleum characteristics and accumulation of the marine superimposed basins show strong complexity, which makes
it difficult to determine key time of reservoir accumulation. It is urgent to establish effective dating methods for hydrocarbon
source age, hydrocarbon generation and expulsion time, reservoir adjustment and stabilization time. On the basis of helium age
accumulation effect and reservoir preservation mechanism, the helium dating model and age estimating formulas are put for-
ward to determine the time of reservoir formation and stabilization retention after large scale of petroleum charging in this pa-
per. According to the relationships between the ** Ar/*® Ar ratio of natural gas, potassium abundance of source rock and the ge-
ological time, argon isotopic estimation model on the source rock age is fitting by many parameters. Based on the closure tem-

perature on U-Th/He dating system of apatite and zircon being consistent with the temperature scope of hydrocarbon genera-
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tion in sedimentary basin, uplift time and reservoir transformation time induced by tectonic uplift are revealed by means of time
and closure temperature difference of close system in apatite and zircon, and geothermal gradient of sedimentary basin. By
means of a series of condition test, pretreatment techniques including asphaltene extraction, acid dissolving, rhenium-osmium
purity, enrichment and separation are established. Re-Os isotopic dating can be used to directly date hydrocarbon source rock,
solid bitumen, oil and oil sand and offer hydrocarbon generation and migration time. According to priority of the formation time
or occurrence time of geological part of reservoir, the key dating technologies to determine source rock age, hydrocarbon gener-
ating time, charging time, reservoir adjustment and stabilization time are established. By means of dating technologies, the key
time including source rock age, hydrocarbon charging time, gas reservoir adjustment and stabilization time are determined in
Yuanba gas field in Sichuan basin. It is indicated that the main gas source is composed of the Longtan Formation hydrocarbon
source rocks, and two stages crude oil charging time being from 220 Ma to 175 Ma and from 168 Ma to 140 Ma, large scale
crude oil began to crack into gas between 140 Ma and 118 Ma. Tectonic uplift began to occur since 97 Ma, especially since
15 Ma, gas and water interface began to adjust until gas reservoir kept stabilization between 12 Ma and 8 Ma.

Key words: He and Ar dating model; Re-Os isotopic chronology; U-Th/He dating method; Yuanba gas field; crucial time of

reservoir accumulation; petroleum geology.
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Fig.1 The structural location map of Yuanba gas field in Sichuan basin
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Fig.2 The process diagram of the paleo temperature-pressure recovery of fluid inclusions
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Fig.3 The dating technique series to infer the key time of petroleum accumulation process
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Table 1 The argon isotope compositions of the Changxing

Formation natural gas in Yuanba gas field
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Fig.4 Microscopic photographs of fluid inclusions in Yuanba gas field
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Table 2 The ' He abundances and helium isotope compositions of the Changxing Formation natural gas in Yuanba gas field

avis b2 I (m) “He(10 %) 20Ne(10~5) $He/*He “He/?° Ne
JoH 9 Psch 6 840 112 0.5 1.1x1078 245
JEH 27 Psch 6 280 227 0.2 1.0X10°8 1115
JEIN 204 Pach 6 550 121 0.2 0.8X 1078 517
el 224 Psch 6625 120 — 5.5X 1079 —
JL 273 Pych 6811 160 — 6.2X10°° —
JE 103 Psch 7729 87 0.34 7.2X107° 256
Rk 138 0.3 1.0X 1078 626
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Fig.5 The key time of petroleum accumulation and thermal-burial history of Yuanba gas field
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