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Abstract

In view of the influence of magma intrusion contact thermal metamorphism on carbonate reser-
voirs in ultra-deep water environment, taking R-oilfield in Santos Basin as an example, the litho-
logical changes, influence thickness and physical properties of pre-salt limestone reservoirs
caused by diabase with different thickness in six wells are studied. The research shows that the
pre-salt limestone in the ultra-deep water environment of R-oilfield is affected significantly by the
contact thermal metamorphism of the thick diabase. The recrystallization is common, the miner-
als become coarse and the rock color changes to white but with obvious heterogeneity. The poros-
ity of the reservoir drastically reduced, generally decreasing by four to eight times. The higher the
porosity, the greater the reduction. The thickness of intrusive rocks is positively correlated with
that of the carbonate contact metamorphism aureole, which fits the binomial equation y = 0.001x2
+ 0.0801x + 0.2426. However, the metamorphism influence thickness of the diabase in R-oilfield
on the pre-salt country limestone is significantly lower than that in the Tarim Basin in western
China. It believed that the high degree of recrystallization and cementation of the contact meta-
morphic aureole are the main reasons for the decrease of the reservoir space. The overlying huge
gypsum and salt layers with high heat conduction effect and the lower temperature country rocks
may probably be responsible for the thinner contact metamorphism aureole in R-oilfield.
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Figure 1. Location of R-oilfield (modified after literature [ 18])
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Table 1. Macro and micro-features of the intrusive rock influence on representative limestone reservoirs in R-oilfield
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Table 2. Limestone contact metamorphism aureoles formed by diabase in R-oilfield
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Figure 2. Relationship between thickness of intrusive rocks and
limestone contact metamorphic aureoles of R-oilfield
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Figure 3. Logging responses of contact metamorphism by intrusive rocks on underlying limestone

in A well
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Table 3. Limestone porosity of the contact metamorphic aureole and the non-metamorphic reservoir in R-oilfield
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