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Determination of SPICE event from the upper Cambrian strata and its

geochemical significance in the eastern Tarim Basin, NW China
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Abstract: As the extensive work of oil and gas exploration in the Tarim Basin, it has been found that the stable carbon
isotopic composition of some crude petroleum from the Cambrian-lower Ordovician source rocks in both platform and basin
area does not match with the counterpart of residual organic matter in lower Paleozoic marine main hydrocarbon source rocks
which has been identified. It is in conflict with the isotope fractionation of traditional hydrocarbon generation theory. The
appearance of this abnormal carbon isotope composition is likely to be related to perturbations in the global carbon cycle. It is
worth noting that an event named SPICE (Steptoean Positive Carbon Isotope Excursion) which is one of the biggest
perturbations of the global carbon cycle in the Paleozoic has been found at the boundary between Series 3 and Furongian of
Cambrian in the marine strata of almost every early Paleozoic paleocontinental margin on the global. Further studies have
found that heavier stable carbon isotope composition is also enriched by high residual organic matter in the marine carbonate

rocks or kerogen in the isochronous organic-rich strata in some regions at the bottom of the upper Cambrian. In the eastern
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Tarim Basin, there was the SPICE event in the late Cambrian which could be compared globally and had the characteristic of

co - positive drift of organic/inorganic carbon isotope composition. Based on the comprehensive analysis of the genetic

mechanism of the co-positive drift, it is preliminarily believed that the origin of the crude oil(e.g. TD2(€), TZ62(S) herein)

enriched in "*C isotope may be the result of hydrocarbon expulsion and accumulation of the locally developed upper Cambrian

source rocks enriched with heavy stable carbon isotope.

Key words: upper Cambrian, SPICE event, stable carbon isotope, Tarim Basin
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Fig. 1 The distribution diagram of marine oil and gas reservoirs in the Tarim Basin (modified after ref. [17])
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Fig. 2 Distribution statistics for carbon isotope composition of different source rocks

in platform and basin facies of the Tarim Basin
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Fig. 3 Distribution characteristics of saturated hydrocarbons and biomarkers in crude oil of TD2 (€) and TZ62(S)
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Fig. 4 Schematic diagram of the distribution of SPICE event determined worldwide in late Cambrian

(modified from ref. [27-28])
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