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Abstract; The deep and ultra-deep carbonate reservoirs are the major targets of exploration, but their prediction is quite
complicated due to the poor understanding of their formation and maintenance mechanism. It is essential to perform hy-
drocarbon generation and dissolution simulation experiments to quantitatively and qualitatively clarify the evolution
process of source rocks and carbonate reservoirs in deep layers. In this study, a series of experiments were conducted
with the limestone samples from the Ordovician Yingshan Formation in the Tarim Basin, and the low maturity source rock
samples from Luquan County, Yunnan Province, via self-designed hydrocarbon generation and dissolution simulation
equipments. The controlling factors accounting for the alteration of carbonate reservoirs and dissolution modification
process by the complex acidic fluids associated with hydrocarbon generation in medium-to-deep burial environments were
investigated using petrographic and geochemical methods. In the meantime, the transformation mechanism of surrounding

carbonate reservoirs during hydrocarbon generation process of source rocks was explored. The results show that: during
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the medium-deep burial stage, acidic fluids including organic acid and CO, associated with thermal evolution of source

rocks could dissolve carbonate reservoirs, expanding their reservoir space, and thus improving porosity. Dissolution

would decrease with the increasing burial depth. Whether the migrating fluids could improve the physical properties of

reservoir largely depends on such factors as calcium carbonate saturation, fluid velocity, water/rock ratio, and original

pore structure. The study can provide a theoretical basis for prediction of high-quality carbonate reservoirs in deep and

ultra-deep formations.

Key words; organic acidic fluid, burial dissolution, deep-to-ultra-deep formation, carbonate rock, Ordovician, Tarim
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Table 1 Temperature and pressure parameters of hydrocarbon generation and dissolution simulation experiments of

plunger-shaped samples from the Yingshan Formation, Tarim Basin
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Table 2 Geochemical characteristics of the Devonian source

rocks in Luquan County, Yunnan Province
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Fig. 1 Microscopical characteristics of the plunger-shaped rock samples from the Nanyigou outcrop, Tarim Basin
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Fig.2 The equipments of hydrocarbon generation and

dissolution simulation experiment
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Fig.3 Mass loss during carbonate rock dissolution under
different temperatures in an open reaction simulation

system, Yingshan Formation, Tarim Basin
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Table 3 Contents and ratios of mass, CO, percentage composition, and cations (Mg**and Ca’* ) of the plunger-shaped

samples before and after experiments from the Yingshan Formation, Tarim Basin
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Fig.4 Characteristics of cation ratio before and after carbonate rock dissolution in an open reaction simulation system,

Yingshan Formation, Tarim Basin

a. FHE 7B AR SRR SC 2R 5 b. I 15 SR ] 22 fL 4

R4 EBRAKMELAFEEERENIE P REREEBEEF(Ca’ + Mg’ ) S8
Table 4 The concentration of Ca’* +Mg’* cations of the plunger-shaped samples at different times during

the simulation experiments, Yingshan Formation, Tarim Basin
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Fig.5 In-situ comparisons of micromorphology characteristics of the plunger-shaped samples at

the section before and after simulation experiments, Yingshan Formation, Tarim Basin
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Fig.6 In-situ comparisons of micromorphology characteristics of the plunger-shaped samples at the section before and

after 350 “C hydrocarbon generation — 131 °C dissolution simulation experiments, Yingshan Formation, Tarim Basin
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Table 5 Temperature and pressure parameters in the source rock hydrocarbon generation and dissolution simulation experiments,

and the porosity and permeability of the plunger-shaped samples taken from the Yingshan Formation, Tarim Basin
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Fig.7 Changes in storage space of the plunger-shaped samples revealed by nanometer CT scanning before and after simulated experiments,

Yingshan Formation, Tarim Basin
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Fig.8 Comparisons of CT images before and after simulated experiments at a temperature of 350 °C of the plunger-shaped samples

a diameter of 2.5 cm from the Yingshan Formation, Tarim Basin
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