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Fine characterization of ultra-deep reef-shoal reservoirs of ramp-type in
Changxing Formation in Yuanba gas field, Sichuan Basin

Long Shengxiang, You Yuchun,Liu Guoping, Feng Qiong

( Petroleum Exploration & Production Research Institute ,SINOPEC , Beijing 100083 , China )

Abstract; The burial depth of the Changxing Formation in Yuanba gas field, Sichuan Basin,is nearly 7 000 meters, the
biological reef-shoals are small in scale and scattered in distribution, and the reservoirs are small in thickness and poor in
poroperm characteristics and connectivity. In addition ,the gas field has a complex gas-water contact,and high contents of
hydrogen sulfide and carbon dioxide. All of these make the gas development in the study area very difficult. For effective
development of the gas reservoir,a series of technologies has been innovatively integrated to finely characterize the reef-
shoal reservoirs and their inter architecture. Firstly, the major factors controlling the development of favorable reservoirs
are summarized and a reef-shoal development pattern is built based on study of stratigraphy, sedimentary facies, modern
reef-shoal deposition and diagenesis. Secondly , under the guidance of the reef-shoal development pattern,logging interpre-
tation and reservoir identification are performed and a forward geological model is established by integration of well-
seismic data,and then the reservoir distribution is predicted through sensitive seismic atiributes extraction and inversion.
Thirdly, the distribution of reef-shoal reservoirs is characterized by integrating geological constraints with seismic tech-
niques, such as profile identification, plane constraint,3D boundary delineation, and connectivity detection. Finally, the
reservoir connectivity and the spatial distribution of favorable reservoirs are analyzed. Via this workflow, three structure
models of reef-shoal reservoirs are established to support the production planning and well deployment in the Changxing
Formation of Yuanba gas field.
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Fig. 1 Porosity histogram of different sedimentary facies in

the Changxing Formation in Yuanba gas field
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Fig. 2 Development models of the reef(a)and shoal (b ) reservoirs in the Changxing Formation, Yuanba gas field
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Table 1 Bioherm reservoir parameters of the Changxing Formation, Yuanba gas field
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i 39.9 2.5 18.2 19.3 5.2
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Table 2 Logging identification of lithology of the Changxing Formation, Yuanba gas field
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Fig. 3 Geological model(a)and the corresponding seismic forward modeling(b) of bicherm reservoirs in

the Changxing Formation, Yuanba gas field
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Fig. 4 Geological model(a)and seismic forward modeling(b) of the bioclastic shoal reservoirs in the Changxing Formation, Yuanba gas field
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Fig. 5 Predicted thickness of reservoir(a)and isopach of type I and II reservoirs(b)

in the Upper Changxing Formation, Yuanba gas field
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