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Fig.2  Sandstone type and composition diagram of
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Chang 7 oil-bearing formation in Heshui area:
I . quartz arenite; II. subarkose; Ill. sublitharenite; IV. arkose;

V.. lithic arkose; VI. feldspathic litharenite; VI. litharenite
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Table 1 Statistics of pore types and average content of Chang 7 oil-bearing formation, Heshui area
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Fig.3 SEM micrographs showing microscopic characteristics of diagenesis in Chang 7 reservoir, Heshui area
(a) well N175, Chang 7,, 1 757 m, mica is compacted and deformed to fill the pores with pseudomatrixization; (b) well N142, Chang 7,, 1 709 m, fibrous illite cemented pore;

(c) well B29, Chang 7, 1 950 m, pore-bridging illite cemented pore; (d) well N142, Chang 7,, 1 709 m, honeycomb mixed-layer illite/smectite cemented pore; (e) well B33,

Chang 7,, 1 877m, coniferous chlorite coatings adheres to pore surface; (f) well Z225, Chang 7,, 1 779 m, filling pores with ferrocalcite, attached energy spectrum; (g) well C12,

Chang 7,, 2 029 m, filling pores with ankerite, attached energy spectrum; (h) well Z225, Chang 7,, 1 779 m, directional dissolution of feldspar; (i) well B33, Chang 7, 1 903 m,

differential dissolution of alkali feldspar
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Table 2 Statistics of cement types and average content of Chang 7 oil-bearing formation, Heshui area
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Table 3 Simplified standard of diagenetic stage division of clastic rocks (SY/T5477-2003,
modified from reference [21])
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Fig.7 Cementation-dissolution index and microheterogeneity parameters scattergram for Chang 7 reservoirs, Heshui area
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Effect of Diagenesis on Microheterogeneity of Deepwater Tight
Sandstone Reservoirs: A case study from the Triassic Chang 7 oil-
bearing formation in Heshui area, Ordos Basin, NW China
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Abstract: Chang 7 deepwater sandstone reservoirs are developed in the Upper Triassic Yanchang Formation of the
Ordos Basin; however, diagenetic effects have led to reservoirs with some cases of low porosity and low permeability ,
poor physical properties and strong microheterogeneity. In order to determine the main diagenesis types causing the
microheterogeneity, the diagenesis of the Chang 7 deepwater tight sandstone reservoirs in the Heshui area of the Or-
dos Basin was studied by techniques including casting thin sections, scanning electron microscope, clay mineral
XRD analysis, high-pressure mercury injection, among others — and also by studying the reported findings from pre-
vious research, using the pore evolution law. The microheterogeneity of reservoirs was quantitatively characterized in
this way, allowing better prediction of the location of major reservoirs. The results show that: 1) Cementation and dis-
solution respectively control the size of primary pores and secondary pores, which play an important role in the micro-
heterogeneity of reservoirs, and which began to be more marked after 120 Ma. 2) The micropore throat structure of
reservoirs is indicated by the cementaton-dissolution index (CDI) : a smaller CDI indicates a higher porosity content
and greater permeability. This index was adopted as the standard measure for quantitative characterization of the mi-
croheterogeneity of Chang 7 reservoirs. 3) The CDI suggests that the reservoirs in the study area may be divided into
three types: Category I areas (CDI < 0.55) exhibit weak cementation and strong dissolution ; they are the least hetero-
geneous and therefore contain the dominant reservoirs. Category Il areas (CDI = 0.55-0.80) exhibit medium cementa-
tion and medium dissolution, with moderate microheterogeneity. Category I1I areas (CDI > 0.80) display strong ce-
mentation and weak dissolution, and therefore the strongest microheterogeneity. In plan, the dominant reservoirs are
mainly located in the Maling-Gucheng-Panke-Jiuxian banded schistose zone where the matter-source intersection is lo-
cated in the middle of the study area.

Key words: diagenesis; cementation-dissolution index; dominant reservoir; Chang 7 oil-bearing formation; Heshui

area; Ordos Basin



