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The genetic mechanism of authigenic guartz in Lower Shihezi Formation of
Hanggin Banner, northern Ordos Basin
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(1. China University of Geosciences, Beijing 100083, China; 2. Hubei College of Science and Technology, Wuhan 430074, China)

Abstract: The cementation of quartz is one of the very common and important diagenetic actions in sandstone
reservoirs. A thorough study of the characteristics and formation mechanism of autogenetic quartz is therefore an
indispensable means in revealing the reservoir characteristics, analyzing the evolution of diagenesis, and forecast-
ing and evaluating the reservoir. According to the formation mechanism of serrated edges and the microscopic
features of quartz in Lower Shihezi Formation and underlying Shanxi Formation, the authors found two corro-
sions and one overgrowth, with the corrosions taking place respectively before and after the overgrowth. The
dissolution of feldspar is considered to be one of the main siliceous sources on the basis of the dissolution theory of
feldspar and the residual structural analysis. The distribution of authigenic minerals is characterized obviously by
the gradual upward decrease of quartz, the positive correlation with authigenic calcite and kaolinite, and the neg-
ative correlation with illite. Therefore, the transformation of clay minerals is considered to be another main
siliceous source. The Shanxi Formation microscopically has features of pressure dissolution. In combination with
the cathodoluminescence features of the quartz, it is held that there exists the siliceous source of pressure dissolu-
tion, which, however, is not the main source. On the basis of the microscopic pressure solution in underlying
Shanxi Formation and the cathodoluminescence features of quartz, the pressure solution is thought to serve as a
minor siliceous source. The advection flow and the diffusion migration in the reservoir made up the main migra-
tion pattern for the silicon derived from the dissolution of feldspar and the transformation of clay minerals,
whereas the silicon derived from the pressure solution migrated to pores by chemical potential between particles

and pores and precipitated at the grain surface or moved in the mixed source. The change of pH resulting from
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the invasion of acid fluids was the main factor controlling silicon deposition, while the temperature, pressure and
oil-gas filling had little effects and the wrapping action of clay minerals on the grain surface had no effects on

quartz deposition.
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Fig. 1 Division of regional tectonic units in Hanggin Banner area
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Fig. 4 Microscopic characteristics of authigenic quartz
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a—cathodoluminescence quartz grains with brown and bluish purple light two overgrowths with the first one not shining but the second one giv-
ing out brown light dentate and in close contact with pressure solution by dissolution 2 832.45 m Shanxi Formation w1l well —b—polarizing
the scope being identical to a c—cathodoluminescence quartz grains with brown and bluish purple light the overgrowth being blue and brown

2688 m He2 section w2 well —d—cathodoluminescence quartz grains with brown and bluish purple light assuming fracture-healing phenomena

2885.53 m Taiyuan Formation wl well —e—cathodoluminescence quartz grains being brown blue feldspar with serrated edges and built-in
porosity due to strong dissolution 2698.8 m Hel section w2 well f{—polarizing the scope being identical to e g—cathodoluminescence quartz
grains with brown and bluish purple light the uneven overgrowth not shining 2 894 m Shanxi Formation w3 well —h—scanning electron micro-
scope  shell-like fracture 2862.7 m Shanxi Formation w1 well —i—scanning electron microscope quartz grains with secondary overgrowth vis-
ible siliceous thin film on surface 2 370 m He2 section w4 well  j—scanning electron microscope symbiosis of authigenic foliated chlorite and
quartz crystal 2370 m He2 section w4 well ~k—scanning electron microscope closely enchased with concave and convex margins 2 619.12 m

Upper Shihezi Formation w2 well — |—scanning electron microscope feldspar grains strongly dissolved 2 352 m Hel section w5 well
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Table 3 Distribution of authigene minerals in Lower
Shihezi Formation
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ALAEA A AN At At At atlatlallalallatlatllallallal Latatlallal altat fat YAt lal Yalal Lat Y at LAl tal allat fatlat YAl tal allat fatlaltaltalaltvaty

2009
1 2.735 1667 0.82 16 1.111 2400 0.94
2 2.603 5468 0.49 17 1.045 2285 0.88
3 2.224 1611 0.80 18 0.979 1607 0.93
4 1.871 2747 0.88 19 0.903 1192 0.86
5 1.629 3384 0.87 20 0.868 787 0.65
6 1.611 1202 0.96 21 0.822 1152 0.66
7 1.602 778 0.79 22 0.782 914 0.82
8 D 1.500 2881 0.94 23 0.774 859 0.94
9 1.487 1462 0.85 24 0.772 1262 0.83
10 1.470 2231 0.95 25 0.760 602 0.95
11 1.373 2433 0.88 26 0.695 790 0.91
12 1.256 481 0.67 27 0.615 446 0.85
13 1.208 2187 0.85 28 0.522 617 0.80
14 1.172 1329 0.77 29 0.319 771 0.94
15 1.118 1027 0.84 30 0.217 369 0.95
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