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Abstract: The Ordovician weathered crust reservoir in the Ordos Basin is affected by calcites of different stages, so
clarifying the genesis and influence of calcites can help to understand the mechanism of reservoir formation. Minera-
logical, geochemical and isotope chronological results of calcites from the Ordovician weathered crusts in the Fuxian
area of the Ordos Basin demonstrate that these calcites can be divided into white primary calcite, red secondary cal-
cite and white secondary calcite. The white primary calcite filled in the pores and crevices of the paste mold, where-
as the cleavage of calcite in the dissolved pores is much more developed than those in the dissolved seams. Geo-
chemistry shows obvious negative Ce anomalies, a few calcites filled in the pores have positive Eu anomalies. They
have red and orange-red cathodoluminescence, and their U-Pb ages are 333.3+3.3 Ma and 332. 8+3.5 Ma, re-
spectively, indicating that this type of calcite was formed in the early Carboniferous near surface environment. Gyp-
sum was dissolved by atmospheric freshwater to form Ca®, which reacted with atmospheric freshwater rich in CO3
at the gypsum mold pores and dissolution fractures. Red calcite is the secondary calcite of metasomatic dedolomiti-
zation, with dolomite crystal type mostly and orange-red cathodoluminescence. It is formed by metasomatic dolomite
crystals in the atmospheric freshwater equimolarly from surface to near-surface environment, with hich Mn, low Sr,
high Sr isotopes and negative C and O isotopes. White secondary calcite is poikilitic, and medium-grained crystals,
with developed cleavage, orange-red cathodoluminescence, high Sr concentration and high Sr isotopes, negative Ce
and C anomalies, relatively stable O isotope, and U-Pb age of 212. 0+£19. 0 Ma. The results indicate that this type
of calcite was formed by the reaction of acidic fluids with Ca® during the Late Triassic hydrocarbon expulsion peri-
od. All kinds of calcite are the products of different diagenetic fluids in different diagenetic stages, which are easy
to develop in the relative low-lying stagnant areas and result in the reduced rock porosity. Therefore, more attention
should be paid to the high parts of paleo-karst geomorphology for effective reservoirs.
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Fig. 2 Mineralogical characteristics of calcites with different production conditions
a—FHAL TG, FG4-3 076. 8 m-Ih T 2 S5RCIRFE L ; b—EE AHOT A, FGT-2 970. 5 m-Ih T 2 B 4E WAL =4 ; 26
WAET A S ORET A, FCT-2971.8 m-S i 2 KRR =4 d—B AL AT A I A, FG4-3 076.8 m; e— 42 TS
A IR, FGT-2 971. 8 my (—URAEIEBI A, 2 867.08 m
a—gypsum-mold filled calcite, FG4-3 076. 8 m-Ma5 2 nodular gypsum-mold; b—fracture-cavity filled calcite, FG7-2 970. 5 m-Ma$5 2 microcrystalline

dolomite with fracture-cavity and solution holes; c—red secondary calcite with white secondary calcite , FG7-2 971. 8 m-Ma5 2 demystified microcrystal-

line dolomite; d—gypsum-mold hole filled calcite cathodoluminescence ,FG4-3 076. 8 m; e—fracture-cavity filled calcite cathodoluminescence , FG7-

2 971.8 m; f—secondary chert cathodoluminescence, 2 867.08 m
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Table 1 Concentration of trace elements(w,/10™°) and values of carbon and oxygen isotope(%oc) of samples from the

fifth member of Majiagou Formation in Fuxian area of the Ordos Basin

Sk BRHS  BEm R Na Mn Fe St 6%Chy  %0ms  YS/s:
XF5-2 2 862. 00 7 34.56 630.73 7 626.98 47.43 -10.92 -4.09 0.709 3
Y5-1 2 305. 04 R 1 121.54 293. 14 2 622.73 33.90 -6.05 -6.71 0.710 0
Y11-1 2222.04 OH 1 156. 56 211.24 10 220.45 63.05 -5.59 -6.07 0.709 0
Y12-1 1 997.00 =T 48.38 661. 60 3 004. 53 65.37 -6.43 -8.22 -
STtk Y21-3 1 882.59 DR 1 200. 06 195.95 2 668.43 ?2. 17 -6.42 -7.57 -
W SR Y38-2 1 979.20 R 1 45.03 33.98 1 824.34 56.92 -6.60 -4.70 -
Y13-1 1 355.20 R 1 121. 06 205. 04 5 875.47 50. 35 -5.51 -7.08 0.710 0
I Y13-2 1 358.70 A1 102.95 631.35 6 056.49 59. 46 -5.62 -6.73 0.710 0
£ Y13-1 1 367. 60 R 1 118.76 671.79 4 667. 84 47.74 -3.37 -6.90 0.710 0
Y13-1 1 370. 30 R 1 84.15 289. 87 3 002. 26 60. 57 -4.96 -7.65 -
Y13-1 1 383.62 OH 2 62. 81 157. 40 3 745.00 50. 44 -2.76 -6.30 0.709 0
B N101-1 2 949. 85 By 10. 25 717.18 17.43 240.99 -3.48 -5.23 0.709 2
FG7-1 2 971. 80 R 2 1.73 207.56 1370.78 345.53 -6.55 -6.75 0.708 8
It R203-1 2 895.00 o 89. 84 1478.76 13 867.36 62.59 -13.06 -6.90 0.709 3
FG4-1 3 076. 80 LH2 60. 83 187.29 2 346.79 18.97 -5.42 -2.30 0.709 1
N3-2 2 968. 80 R 1 4.45 160. 68 812.85 13.38 -8.01 -1.39 0.708 7
SRe) AL FG6-2 2774.23 R 4 7.92 170.20 2 733. 86 362. 08 -8.29 -7.36 0.709 8
JR A TR FG4-1 3 060. 98 OH 1 5.37 468. 49 133.84 193. 46 -9.36 -9.44 0.709 3
J7 il R1-1 2 986.18 H 2 145.95 346. 74 9 608. 39 53. 64 -8.80 -2.33 0.710 5
ya R5-3 3 147.24 oK 14 18.15 211.80 1 596. 36 54.39 -4.31 -2.28 0.709 5
V5% R203-1 2 891.50 R 7 7.67 29.08 261.12 104. 88 -6.94 -1.30 0.709 7
b Yal R5-4 3147.24 OH 14 5.94 644.92 2 797.67 564. 61 -5.56 -2.56 0.709 3
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SEYE MM 40. 45% 107 F1 6. 80x 107, Sr A4
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Table 3 Calcite U-Pb dating results
-4 R/ m WX 5 Jig i B8y 20py, W7pL26py [ EAER/Ma £20 RER IBCEY %
FG4 3 076. 80 BIL G 85 0.7~27.4 0.05~0.83 333.3 3.3 0.99% 4.4
FG7 2971. 80 DT A 87 0.01~26.6 0.05~0.83 332.8 3.5 1.05% 2.6
R201 2867.08 HOWKATEA 27 0.7~4.6 0.74~0.85 212.0 19.0 8.96% 1.4

Intercepts at
333.343.3& 4952434 [+35] MaJ

Intercepts at
332.843.5 & 4853.5+7.9 [+13] Ma
MSWD = 4.4

MSWD=2.6

1”"["]."" 206p,

EJHI ] _:Junpb

0.84

& Intercepts at
112.0£19.0 & 48942458 [+11] Ma

1 MSWD=1.4
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Bl 4 R U-Pb 4RI AIE
Fig. 4 Concordat diagrams of different calcite U-Pb dating
a—FG4 IR FLHUT A1 (3 076.8 m) ; b—FGT7 IIEEE T A1 (2 971. 8 m) 5 c—R201 H K AE T fif41 (2 867. 08 m)
a—calcite in paste mold hole from FG4 well (3 076.8 m) ; b—calcite in solution fracture from FG7 well (2 971.8 m)
c—white secondary calcite from R201 well (2 867.08 m)
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Fig. 5 Schematic diagram of dolomitization mechanism
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a—schematic diagram of white secondary calcite formation; b—schematic diagram of red secondary calcite formation
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Burial history-evolution of diagenesis in Fuxian area of the Ordos Basin
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