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Abstract ; The Middle Permian dolomite reservoirs in the piedmont of Longmen Mountain, northwestern Sichuan Basin,
were deeply buried and experienced long-term diagenetic evolution during burial, but abundant reservoir space is still
well preserved at present, and even porous dolomite gas reservoirs have been discovered in such ultra-deep reservoirs.
However, these reservoirs feature high heterogeneity, and the formation and preservation mechanism of reservoir space
still need further study. Three types of pore structures are recognized via physical property analysis, mercury injection
porosimetry and CT scanning. Type | is dominated by large pore and coarse throat with large pore-throat coordination
number and high connectivity. Type I has two sets of pore-throat combinations (larger pore-medium throat and medium
pore-medium throat) , and shows higher pore throat heterogeneity. Type Ill is characterized by small pore-fine throat
combination resulting from strong pressure solution. The difference in pore-throat structures is mainly controlled by rock
fabric of precursor limestone and the overprint of various kinds of diagenesis. Type [ and [I reservoirs, usually origina-
ting from porous grainstones, went through thorough dolomitization, and were well developed in planar, automorphic-hy-

pautomorphic dolomites. Nevertheless, in comparison with Type II reservoirs, Type [ reservoirs are stronger in modifi-
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cation by burial dissolution at middle-late stages but weaker in over-dolomitization. Furthermore, relict dolomite and non-

planar, xenomorphic dolomite are most likely to form Type Il reservoirs due to their weaker anti-pressure-solution capac-

ity and stronger late over-dolomitization.
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Fig.1 The geological map of the northwestern Sichuan Basin, and the composite stratigraphic column of the Middle Permian
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Fig.2 Occurrence classification of the Middle Permian dolomites, northwestern Sichuan Basin
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Fig.3 Textural classification of matrix and cement dolomites of the Middle Permian, northwestern Sichuan Basin

(modified after reference[ 24 ])

L HE N AT 25 0T 400, PP 0 1 25 43
2.2 4] pry . .
REDEER SEMIR C, AP ST B 11 25 T e (16 A )

FLIFA TSR H A — B AL 4% 3 1 i 45 9 X B A A AR SE O A UL, —



120 WS KRR MR

N :
500 pm L L \ o " §a 500 um

4 JIPEIE T —E G FROREH R A = a8 T IR
Fig.4 Microscopic characteristics of the Middle Permian dolomites with different textures, northwestern Sichuan Basin
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Fig.5 Pore types of the Middle Permian dolomite reservoirs in the northwestern Sichuan Basin
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Fig. 6 Throat types of the Middle Permian dolomite reservoirs, northwestern Sichuan Basin
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Table 1 Pore structure types of the Middle Permian dolomite reservoirs, northwestern Sichuan Basin
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Fig.8 Pore structure characteristics of Type 1 reservoir of the Middle Permian, northwestern Sichuan Basin
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