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Abstract: The research of diagenesis and physical property evolution is important to tight sandstone reservoir and tight oil
exploitation. The tight reservoir was detailedly studied in the study area by the analysis of cast thin section, scanning electron
microscopy (SEM), X-ray diffraction and homogenization temperature analysis of fluid inclusion in this study. The results
show that deep-water sand body is a typical ultra-low porosity and permeability reservoir, which has fine granularity, poor res-
ervoir physical properties, with thin pore-micro throat dominated pore-throat combination. The reservoir in the B sub-stage of
mesogenetic diagenesis has experienced the following complex diagenesis evolution sequence: compaction/calcite cementation—
tuffaceous hydrolyze alteration/mica hydration/illite cementation/chlorite cementation/quartz dissolution—>early feldspar disso-
lution/quartz overgrowth/carbonate plaster recrystallization/early carbonate-cement dissolution—>late feldspar dissolution—>fer-
roan calcite cementation. The diagenetic environment underwent an evolution of alkalescence—>acid—alkalescence. The test data
of fluid inclusions show that Early Cretaceous (99—118 Ma) is the main hydrocarbon accumulation period with two hydrocar-
bon injections. The reservoir physical properties evolution show that early diagenesis had great influence on the reservoir, and it

is inferred that the sandstone had already been compacted very tight before the hydrocarbon accumulation period.
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Fig.1 The tectonic location of study area and comprehensive stratigraphic histogram of Yanchang Formation
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Table 1 Statistics of clastic constituents of deep-water gravity {low sandstone of Chang 6, Chang 7 oil layers in study area

HIE D

=X APECY) KA (%) B
At KOO RACD e WRE b T L
K6 37.6 25.4 9.7 2.4 4.0 22.1 49
K7 35.3 24.8 10.5 1.6 3.5 24.3 60

*2 MRRKOGK7THEARKENRWERERHEBEYWEE

Table 2 Statistics of interpore filings of deep-water gravity flow sandstone of Chang 6, Chang 7 oil layers in study area

oy SISy B )
WG kB BOAWG  hWG  BAZ6 ARG RE mkh

K6 2.2 1.6 1.72 0.92 0.96 0.67 1.5 1 10.57 49

K7 1.5 2.2 1.81 1.11 0.87 0.74 2.0 1 11.23 60
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Fig.3 Detrital composition of deep-water gravity flow sand-

stone of Chang 6., Chang 7 oil layers in study area
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Fig.4 Reservoir properties of deep-water gravity flow tight reservoir of Yanchang Formation in southern Ordos basin

a. 5 J) AN R S U AA AL B B3R S A 17 Pl 5 b,y P 5 A S 2R

(BRI PR: S 0K =2 TR 17 5 fih DG 2R 2 22 o ik L 286 2 ik, A1)
DT A o, 5% 5 S A AR /D L L e 45 2 A A AL
B e & ok — LB = 45 S AL R — WA e e &
22 (EERYMERILMREMEE

WA O R T, PR XK 6— K 7 IR
K EE T3 R A A 2 P 3l AN G (L 4D B 7K TE T
(R RD 5 1 S i R D IR FLBR EE 20 8% ~12%, F
KN 9.8% . BBEF H(0.5~1.5) X 10° um?,F
BIE R 0.89X 10 % pm” 5 7K T8 M 3 K 1 F 38 43 114 iy
BUATRILBRE Z R 4% ~10% . F ¥ E R 7.9% .
BIEHEN0.1~0.5) X10° pm®, FHH K 0.42 X
107° pm” 5T X Aif 2 FEEMHE H800~1 250 m (]
4b) .1 HAE 820~880 m K1 150~1 250 m 4~
JE S Bl N AEAE R AL Bl e AL = Bl R R R
i 28N KT Ty, S AF T X A 7 i )2 BEAR
P X o £ (2012) B LA 2 43 20 A o, DF T IX
K6.K 7 WKE S WA E B — BRI
BiEMHZ.

W EE S HG i (R 3) KK E )
WA IR BB 2.14~2.71, F¥{H Ry 2,415 7%
FBOH 0.15~0.22, FIME N 0.19; HEIK JE T N
0.04~2.54 MPa, F-34{H }0.85 MPa; 1 Fl B 1 {H &
7124 1.93~23.85 MPa, F-#J{H K 3.56 MPa; i Ki%
WMEE N 0.29~2.87 pm, FHMH A 0.84 pm; HFH
HETEMETE N 0.14~0.46 pm, FHME N 0.35 pm. Sk
e VLR KD 54t J2 FL B 45 ) AH X 5 25 o B A Sy s A
RLZE B . 4y ok 22, ALk 41 & DL o4 L — 13 ik 7

®3 HMRARRKENRBEMREEEENSH
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water gravity flow tight reservoir in study area
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Fig.6 Characteristics of pore types of deep-water gravity flow tight reservoir of Yanchang Formation in Southern Ordos basin
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Table 4 Statistics of carbonate cements of deep-water gravity flow tight reservoir in study area
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K6 0.921 1.721 0.665 0.964 0 4.27
K7 1.116 1.811 0.741 0.867 0 4.43
A 1.018 1.766 0.703 0.865 0 4.40
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Fig.8 Typical diagenesis of deep-water gravity flow tight reservoir of Yanchang Formation in southern Ordos basin
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Table 6 Relative content of clay minerals of deep-water gravity flow sandstone in study area
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