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Fig.1 Column of the Chang-6 sandstone reservoirs in the NX area, Ordos Basin
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Fig.3 Bar charts showing the distribution of the porosity (a) and permeability (b) in the Chang-6 sandstone reservoirs in the NX

area, Ordos Basin

4 HEIK SBIRE B B A

T NX XA 6 fiff 2R AR IS B Ak 1Y
PR B DORUE I ASCE PR, R DO A
SER AR R SO R R A R
4.1 MBMERXMHHR BRZERERRR N
DURRER 5 388 3 10 AR 32 o 25 4 2 (0 e

DORUAHAS b 1A 1 SRR B DR EE | 8 A 2 5 B it 4

B 25 OB A AS TR T A ], 7K B 7 2% 44 19 28 At mf
DA ] — AR A v DR 4 00 B 1 R R A
AR BRI K 6 )2 R B = A S JE A
BTG A TR e 3 oS By = 1 o AR I (= AN 2 1R B K 1]
S AT A PR, 43 9 e T A SR A R
— B 6 ~ 10m , 43T IE M B AR E— 8 4 ~6m,



2019 4F(4) PR Z A NX HIX K 6 BURHIK — #RE 2 ik S A 41

F1 NXHRK 6 BAREBMERMIES T
Table 1 Statistics of porosity (%), permeability ( x 10° pm®) and pore-throat radius ( pm) of the Chang-6 sandstone
reservoirs in the NX area, Ordos Basin
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Fig. 6  Photomicrographs showing the diagenetic characteristics of the Chang-6 sandstone reservoirs in the NX area, Ordos Basin
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Fig.7 Quantitative analysis of diagenetic effects on the porosity and permeability of the Chang-6 sandstone reservoirs in the NX area,

Ordos Basin
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Characteristics and origins of the Chang-6 reservoir rocks with extra-low
and super-low permeability in the NX area, Ordos Basin

HUANG Chunmei', ZHONG Hongli’, YAN Fengping', JIANG Silin', BAI Erlin', ZHANG
Fengqgi’, WU Fuli’, LIU Wei’
(1. Nanniwan Oil Production Plant, Yanchang Oil Field Co. , Lid. , Yan’ an 716000, Shaanxi, China; 2.

College of Geology and Environments, Xi’ an University of Science and Technology, Xi’ an 710054, Shaanxi,
China; 3. School of Earth Sciences and Engineering, Xi’ an Shiyou University, Xi’ an 710065, Shaanxi, China)

Abstract: According to the data of physical properties, cast thin section, SEM, X-ray diffraction analysis, mercury
injection test, the present paper deals with the characteristics and origins of the Chang-6 reservoir rocks with extra-
low and super-low permeability in the NX area, Ordos Basin. The Chang-6 sandstone reservoirs have low porosity,
and extra-low and super-low permeability. The porosity types consist of residual intergranular pores and secondary
solution openings. The pore throat types contain mesopore-fine throats and micropore-fine throats. The early
diagenetic compaction and cementation are major influencing factors that lead to the formation of poor physical
properties of the Chang-6 sandstone reservoirs. The porosity loss caused by mechanical compaction ranges from 45.
9% 10 65.6% , with an average of 56.5% of the total porosity, and that caused by cementation ranges from 21. 8%
to 46.4% , with an average of 28.3% of the total porosity. In the cements, clay minerals and carbonate minerals
occur as main cements that may reduce the reservoir quality of the sandstones. The dissolution of feldspar,
laumonite and lithoclasts may largely improve the physical properties of the Chang-6 sandstone reservoirs, including
the increase of the porosity from 22.2% to 71.4% , with an average of 44.2% of present-day porosity. The Chang-
6 sandstone reservoirs with extra-low and super-low permeability were developed during the latest Cretaceous, and
from that time on, the physical properties cited above remain unchanged.

Key words: low-permeability reservoir; diagenesis; origin; Yanchang Formation; Ordos basin



