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Abstract 

 

Multi-stage igneous rocks are widely distributed in Santos Basin, which have important influence on hydrocarbon accumulation, reservoir 

prediction, exploration and development. Through logging, seismic and comprehensive geological analysis, the development model and 

distribution of igneous rocks in Santos Basin and their effects on hydrocarbon accumulation are clarified. The basin developed 6 periods of 

magmatic activity, mainly intrusive rocks and eruptive rocks, which can be divided into 6 lithofacies and 13 rock types, with two models of 

subaerial and subaqueous eruption. Igneous rocks have the logging response characteristics of high resistivity, high density, low acoustic time 

difference. The M-N-RT crossplot logging template was established to realize accurate lithology identification of igneous rocks by logging. 

The seismic reflection characteristics are complex and changeable, similar to that of carbonate rocks. Three types of volcanic mechanism 

models of subaqueous layered interlayered, subaqueous shield single-body and subaerial sheet coating were established, and the "3-

determination-method" prediction technology based on volcanic edifice was established to realize the quantitative prediction of igneous rocks 

distribution. The development of igneous rocks in the basin was controlled by the eastward migration of mantle plume, and the distribution 

characteristics are weak in the west and strong in the east. The subaerial eruptive igneous rocks are mainly distributed in the central depression 

belt with a large range of distribution characteristics, while the subaqueous eruptive igneous rocks are mainly distributed in the eastern uplift 

belt with a local centralized distribution characteristic. Igneous rocks play a constructive and disruptive role in key reservoir accumulation 

factors, controlling the formation and distribution of large oil and gas fields in the central depression belt, complicating oil and gas 

accumulation in the eastern depression belt, and controlling the distribution characteristics of CO2 content, which is high in the east and low in 

the west. 


