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Abstract: The absolute time of hydrocarbon accumulation in polycyclic superimposed basins has always been a major
problem to be solved in the research of hydrocarbon accumulation. Based on the observation of oil inclusions and
fluorescence spectrum analysis, we classify the generation of calcite crystallization into four stages by
cathodoluminescence and trace elements analysis carried out in the Tahe oilfield, Tarim Basin; then determine the
absolute time of hydrocarbon accumulation by laser in-situ U-Pb dating of calcite generated in these stages. The results
show that two types of oil inclusions with yellow and blue-white fluorescent respectively are developed in calcite veins of
the Ordovician in the study area. The differences of cathodoluminescence and micro-area trace elements indicate two

stages of calcite veins contain primary oil inclusions with yellow fluorescent, the ages of which just correspond to the two
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charging episodes of yellow fluorescent crude oil. The laser in-situ U-Pb isotope dating results of calcite veins show that

the first episode of yellow fluorescent crude oil charging occurred during 329. 7 Max1. 6 Ma, the second ran from 249. 3

Ma+2.6 Ma to 220.5 Ma+7.3 Ma. An integration of the isotope dating technique and hydrocarbon fluid inclusion

analysis can effectively determine the absolute time of hydrocarbon accumulation in polycyelic superimposed basins , and

is of great significance to reconstructing the dynamic process of hydrocarbon accumulation.

Key words: laser in-situ U-Pb dating, fluid inclusion, calcite vein, hydrocarbon accumulation geochronology, Tahe oil-

field, Tarim Basin
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Fig. 1 Tectonic location of Tahe oilfield (a) and sampling well locations (b) therein, Tarim Basin
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Fig. 2 Photographs of the Ordovician cores in the Tahe oilfield, Tarim Basin
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Fig. 3 Representative micrographs of oil inclusions in calcite vein samples taken from the Ordovician reservoirs in the Tahe oilfield,, Tarim Basin
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Fig. 4 Fluorescent spectrum of oil inclusions in calcite vein
samples taken from the Ordovician reservoirs in the Tahe oilfield ,

Tarim Basin
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Fig. 6 Photos showing transmission light (a, c, e, g) and cathodoluminescence (b, d, f, h) of representative calcite samples from the Or-

dovician reservoirs in the Tahe oilfield, Tarim Basin
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Fig. 7 REE distribution patterns of representative calcite samples from the Ordovician reservoirs in the Tahe oilfield, Tarim Basin
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