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Origin of Carbonate Cement in Reservoirs of Ledong Area,
Yinggehai Basin and Its Geological Significance
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Abstract: In order to explore the distribution law, formation mechanism and its effect on reservoir quality in Ledong District, a
comprehensive study of petrology and geochemistry was carried out on the characteristics of cast thin sections, carbon and oxygen
isotopes, and inclusions of carbonate cement. The results show that the carbonate cement content from the slope to the depression
center has been reduced from 18.0% to 5.0%, and its 8"C value is distributed in the range of —4.78%,~-+1.03%,, thed180 value
is distributed in the range of — 10.99%, to — 6.34%,, Z Values range from 111.27 to 123.59, ancient sea water temperature is
distributed in the range of 11.36 “C to 32.02°C, ancient salinity is distributed in the range of 3.24% to 6.91%. It is found that the
formation of carbonate cement is mainly related to the dissolution and precipitation of carbonate rock or high calcareous sandstone,
which is controlled by the water medium temperature, the formation temperature and salinity. From the slope to the depression
center, the water medium temperature is reduced, the salinity is increased, and the bond is weak. Low — content early (iron) calcite
and high temperature hot fluid dissolved early (iron) calcite produced by low or high content of late (iron) dolomite areas can
develop medium-permeability "sweet spot" reservoirs.
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Table 1 Contents statistics of carbonate cements in Ledong area of Yinggehai Basin
JE A H= B (m) - - qliéjj:j'#(%) - ——  RBREEB() B EE)
EPR A A Brfa s
T3-1 3238~3 320 2.0 5.6 0.2 4.0 0.0 11.8 15
T4-1 1 950~2 100 0.0 18.4 0.0 14 0.0 19.8 13
N/, D2-1 3710~3 790 0.1 0.0 0.0 4.0 0.0 4.1 12
D2-7 3720~3910 1.1 3.5 4.3 0.0 0.0 8.9 13
D87 3 700~3 900 4.4 0.0 0.0 0.0 1.1 5.5 15
T3-1 3 330~3 600 14 1.0 3.9 2.4 0.2 8.9 48
T4-1 3 580~3 600 0.0 32.0 0.0 0.0 0.0 32.0 3
L1-1 3400~3 550 0.8 0.0 0.0 15.9 0.6 17.3 10
Nih, D2-1 3 850~3 900 0.0 0.0 0.0 7.4 0.1 7.5 34
D1-6 4 100~4 300 0.2 0.0 0.0 5.9 1.3 74 35
D1-13 4 000~4 300 0.0 0.1 0.6 7.6 0.3 8.6 90
D2-7 4 000~4 050 1.3 1.5 1.8 0.0 0.0 4.6 3
Nym, D2-1 4 050~4 200 0.3 0.0 1.4 8.6 0.3 10.6 41

H— B AE R A S o 11.8%~19.8%, M 4 4}
el 41, M BE Gl 5.5%0~8.9% ; B i 4l —
BEAE R A8 8.9% ~32.0% , TR &E 3 45 hy
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Fig.2 Typical micrographs of reservoir rocks in Ledong area of Yinggehai Basin
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Table 2 Average contents of different carbonate cements in Ledong area of Yinggehai Basin

4 et 3" Cppn(%0) 8" Oppp(%0) 8%0 g (%o) «(C) Z
—3.84~—3.55 —8.61~—8.23 —1.11~—0.73 19.06~20.73 115.21~115.74
T3-1 R
(—3.70) (—8.44) (—0.94) (20.00) (115.52)
—4.78~—0.79 —9.52~—6.34 —2.02~1.16 11.36~24.90 114.35~120.93
L1-1 KA
(—2.79) (—7.83) (—0.43) (18.13) (117.64)
—0.94~0.21 —8.65~—17.71 —1.15~—0.21 16.86~20.92 121.54~123.42
D3-1 KM
(—0.37) (—8.18) (—0.70) (18.89) (122.48)
—3.06~1.03 —10.99~—7.62 —3.49~—0.12 16.47~32.02 117.23~125.15
D21 & s
(—0.34) (—9.56) (—2.06) (25.24) (121.85)
—0.55~0.50 —8.85~—17.28 —1.35~0.22 15.10~21.83 121.77~124.41
D1-1 &b s
(—0.03) (—8.00) (—0.50) (18.13) (123.26)
D1-6 WA —0.87 —9.02 —1.52 22.50 121.03
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Fig.3 Relationship between carbonate cement content and carbon and oxygen isotopes in Ledong area of Yinggehai Basin
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Table 3 Test data of carbonate cement inclusion in Ledong area of Yinggehai Basin
JF=A0A % TRJE (m) ¥ — iR (C) VKRR (°C) HIE) TRTR R 45 ) & 1 (6)
N/, D2-1 3762.50 146.90 12.00
3892.32 150.70 20.00
D21 3873.80 161.65 —2.95 4.87 25.50
Nihy 3906.00 —2.00 3.40 20.00
3907.50 151.00 —4.35 6.94 16.00
T3-1 3484.29 145.30 12.00
4117.50 —1.92 3.24 23.00
4115.00 —4.34 6.91 8.00
4 078.00 —2.95 4.87 11.00
Nym, D2-1
4 068.30 —2.75 4.49 18.00
4117.50 150.00 —1.92 3.24 23.00
4161.50 156.00 —2.90 4.79 25.00
40 4 40
y=2.475 62004 y=0.012€°‘mg‘ y=41.935¢1
2 R=0.42 3 R=082 = R=0.64
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Fig.5 Relationship between carbonate cement content and paleo-salt and paleotemperature in Ledong area of Yinggehai Basin
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Fig.6 Relationship between reservoir physical property and carbonate cement content in Ledong area of Yinggehai Basin
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