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Fig. 2 Comprehensive column of the Well Pcl in Longgang area, central Sichuan Basin
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Fig. 3 Features of siliciclastic—carbonate sediments in the Daanzhai Member, Ziliujing Formation,
Lower Jurassic, in Longgang area, central Sichuan Basin
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(a) Interbedding of shell-concentrated layer (upper left part) , shelly limestone (lower right part) and argillaceous siltstone ( marked by red arrow)
(Well Pcl , plane polarized light,3224. 38m, argillaceous silty shelly limestone) ; (b) Terrigenous quartz ( white grains) and sutures filled with
black asphalt within shelly limestone ( Well Lq104, plane polarized light,3497. 33m, sandy micritic shelly limestone) ; (¢) Shell fragments marked by
red arrow within sandstone ( Well Lql04, plane perpendicular polarized light, 3509. 24m, shelly calcareous lithic feldspathic inequigranular
sandstone) ; (d) Scour surface with mud clasts caused by storm wave action( Well Pcl,3262.25m, grey black mudstone/ grey green mudstone) ;
(e) Disorderly-stacked shell fragments as an indicator of storm deposit marked by red arrow ( Well Lql04 ,plane polarized light,3496. 47m, micritic
shelly finely crystalline limestone) ; (f) Deformed cross-bedding marked by red arrow( Well Pcl,3187. 95m, siltstone intercalated by mudstone)
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Fig. 4 Classification of mixed siliciclastic—carbonate rocks
of the Daanzhai Member, Ziliujing Formation, Lower

Jurassic, in Longgang area, central Sichuan Basin
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Fig. 5 Depositional model of the Daanzhai Member, Ziliujing Formation, Lower Jurassic,

in Longgang area, central Sichuan Basin
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Fig. 6 Main pore spaces in the Daanzhai Member, Ziliujing Formation, Lower Jurassic,

in Longgang area, central Sichuan Basin
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(a) Structural fractures and diagenetic fractures, Structural fractures cut through the shell, the edges of which are smooth, Diagenetic fractures

have smaller width and ragged surface ( Well Y2, perpendicular polarized light,3189. 35m, argillaceous silty micritic shelly limestone) ; (b) High
angle fracture marked by red arrow( Well Y2,3194. 8m, shelly limestone) ; (c¢) Dissolution pore and microfracture marked by red arrows within
shelly limestone ( Well Lg001-8, plane polarized light, 3178.28m, argillaceous micritic shelly limestone ) ; ( d) Dissolution microfractue and
micropores marked by red arrows within the matrix of shelly limestone( Well Lg001-8,3170. 07m, micritic shelly limestone )
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Table 1 Types of pore spaces in limestone reservoir of the Daanzhai Member,

Ziliujing Formation, Lower Jurassic,in Longgang area, central Sichuan Basin
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area, central Sichuan Basin, showing oil testing result
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Mixing of Lacustrine Siliciclastic—Carbonate Sediments and Its Significance

for Tight Oil Exploration in the Daanzhai Member, Ziliujing Formation,

Lower Jurassic, in Longgang Area, Central Sichuan Basin

DING Yi" LI Zhiwu"' ,FENG Feng” ,ZHAI Zhonghua® ,SUN Wei' |
TANG Cong" ,ZHANG Wei" ,ZHANG Changjun"’ ,LIU Shugen"
1) State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu,610059 ;
2) Central Sichuan Oil & Gas Field, Southwest Oil & Gas Field Company, PetroChina, Suining,Sichuan 629000

Abatract ;: The Daanzhai Member of the Lower Jurassic Ziliujing Formation is one of the major oil production
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"pure" limestone from high-energy shelly shoal of shallow lake facies has been

horizons in Sichuan Basin, where
usually viewed as the only kind of reservoir rock in previous studies. Based on outcrop surveying and borehole core
observation as well as thin section and SEM ( scanning electron microscopy) analyses, we propose in the paper that
the Daanzhai Member of Ziliujing Formation is a typical lacustrine depositional sequence of mixed siliciclastic—
carbonate sediments in Longgang area, central Sichuan Basin, which contains two levels of implication. In narrow
sense, the mixed siliciclastic—carbonate rock means mixing of major lacustrine carbonate with minor terrigenous
clastics and/or clay in various proportion. Main rock types consist of shelly limestone, sandy/silty/argillaceous
shelly carbonate, calcareous shelly sandstone/siltstone/mudstone/shale, etc. In broad sense, the mixed
depositional sequence implies alternating layers of shelly limestone, mudstone/shale, sandstone/siltstone and mixed
siliciclastic—carbonate rock with unequal thicknesses. In general, there are three ways of mixing: punctuated
mixing, in-situ mixing and facies mixing, which are respectively controlled by storm wave action, hydrodynamic
condition and predominant facies. Both relatively pure shelly limestone and mixed siliciclastic—carbonate rocks are
extremely tight. Almost all primary porosity has disappeared because of intense compaction since burial. The
present pore spaces are largely composed of dissolution pore, dissolution micropore, microfracture and structural

"pure" shelly limestone, some silty/argillaceous shelly limestone and shelly siltstone/

fracture, etc. In addition to
mudstone/shale with relatively good porosity and permeability could also serve as one kind of effective reservoir due
to better-developed microfractures within them. These observations and drilling results imply that the silty/
argillaceous shelly limestone of low-energy shelly shoal and surrounding shelly siltstone/mudstone/shale adjacent to
hydrocarbon generating center are extensively developed and potential reservoir. This is particularly important for
tight oil exploration, which should be paid special attention to. Therefore, a pilot exploration is recommended to be

carried out.

Key words: Lower Jurassic; Daanzhai Member; lacustrine facies; mixing of siliciclastic—carbonate

sediments ; reservoir; microfracture; tight oil; central Sichuan Basin
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