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Diagenesis and diagenetic facies of low porosity and permeability sandstone in
Member 8 of the Yanchang Formation in Daijiaping area, Ordos Basin

Zhou Xiang' ,He Sheng' ,Chen Zhaoyou® , Wang Furong' ,Zhou Sibin®, Liu Ping'

[ 1. Key Laboratory of Tectonics and Petroleum Resources ,Ministry of Education ,China University of Geosciences( Wuhan) , Wuhan , Hubei
430074, China;2. Exploration and Production Research Institute ,SINOPEC North China Company ,Zhengzhou ,Henan 450006 , China ]

Abstract ; Member 8 sandstone of the Upper Triassic Yanchang Formation is the major exploration target in Daijiaping area,
Ordos Basin. Member 8 sandstone of the Yanchang Formation mainly consists of feldspathic litharenite and lithic arkose,
currently is at the A phase of middle diagenesis stage,and is categorized into low-porosity and extremely low-permeability
reservoir. The intensive diagenesis is main cause of reservoir densification. Compaction and carbonate cementation largely
reduce the primary porosity ,while chlorite cementation and feldspar dissolution improve the reservoir quality ,and the alka-
line-acidic-alkaline change of digenetic environment control the formation of clay mineral ,the precipitation of carbonate ce-
ments ,and the dissolution of feldspar. Five types of diagenetic facies are identified in the Member 8 sandstone of the Yan-
chang Formation according to multiple qualitative and quantitative parameters. Quantitative calculation of porosity evolution
in different digenesis facies shows that the differences of primitive compositions among different diagenetic facies as a result
of sedimentation is the material basis of the cementation types and the dissolution strength ,while the differences of diagene-
sis types and intensity is the main cause of the differences in porosity evolution and reservoir quality. The distribution of
high quality reservoirs is closely related to the diagenesis facies. The weakly-compacted chlorite cement facies and modera-
tely-compacted secondary dissolution facies in subaqueous distributary channel sandstone show the best reservoir quality,
thus are the most favorable diagenesis facies in the Member 8 sandstone of the Yanchang Formation reservoir.
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Fig. 1

Location and stratigraphic column of Daijiaping area,Ordos Basin
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Fig. 2 Histogram of the Member 8 sandstone of the Yanchang Formation in Daijiaping area, Ordos Basin
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Fig. 3 Diagenetic characteristics of the Member 8 sandstone of the Yanchang Formation in Daijiaping area,Ordos Basin
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Fig. 4 Depth vs. clay content,carbonate content and porosity of Member 8 sandstone of the Yanchang Formation in

Daijiaping area,the Ordos Basin
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Table 1 Chemical compositions of authigenic chlorite of different

generations based on electron probe analysis in Daijiaping area

R Se A HNE i %

¥ FeO MgO Ca0 MnO Al, 05 Sio,
1 34.91 3.82 1.01 .42 21.79  38.00
2 3200 9.09 0.26 0.14  21.75 31.07
3 23.82  13.11 0.05 0.40  23.17  26.72
4 2.76 2.04 0.05 0.01 30.85  52.19
5 1.12 0. 56 0.08 0.07  37.07 51.16
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Table 2 Carbonate minerals of the Member 8 sandstone of the Yanchang Formation in Daijiaping area,Ordos Basin

based on electron probe analysis

— - WY i %
HE o RE/m e S MO K0 Va0 ALO, Ca0 FeO Si0, Co,
HH1 2 179. 50 | iy i¥a 4 0.024 — 1. 134 0. 007 54.06 0. 049 0.014 44.712
HH50 2 443.27 | iy %8 5 0. 001 0. 008 0. 669 0.016 56. 157 0. 039 0. 045 43. 065
HH1 2179. 50 I By fi A 6 0. 028 0.01 0.521 0. 003 54.91 0.092 0. 064 44.372
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HH107 2 454. 69 || gy 4 0. 166 0.03 2.025 0.067 54. 051 0.675 0.228 42.758
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Fig. 5 Diagenetic sequences of the Member 8 sandstone of the Yanchang Formation in Daijiaping area,Ordos Basin
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Fig. 6 Diagenetic facies division of the Member 8 sandstone of

the Yanchang Formation in Daijiaping area, Ordos Basin
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Fig. 8 Sedimentary and diagenetic facies distribution of the Member 8 of the Yanchang Formation reservoir in Daijiaping area,Ordos Basin
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Fig. 9  Pore types and pore structure characteristics of different diagenesis facies in Daijiaping area,Ordos Basin
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