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Abstract: Member 6 of Majiagou Formation in south Ordos basin has been eroded in most part of the south Ordos basin, and is
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hence only distributed in the periphery of the basin. Therefore, less studies have been done on the origin of dolomite in member 6 of
Majiagou Formation of the basin. Based on petrologic analysis, cathodoluminescence images, trace elements and carbon and oxygen
isotope characteristics, the authors studied the characteristics and formation mechanism of dolomite in member 6 of Majiagou
Formation in south Ordos basin. The results reveal that the dolomite of member 6 in south Ordos basin is mainly composed of fine—
medium crystal dolomite with cloudy cores and clear rims as well as dark red luminescence. The dolomite has relatively low Fe and
Mn content (average of 447x10°° and 62x107°), relatively high K and Na content (average of 517x10™° and 252x10°°) and moderate
content of Sr (average of 155x10™). Average value of "°C and 60 is —0.617%o and —7.6%. respectively, moderate indicating its
marine origin. The trace element content of cloudy cores is close to that of clear rims, which indicates that they were formed in
similar diagenesis environments. The cloudy cores were formed in a shallow buried environment by seepage reflux dolomitization

model, while the clear rims were recrystallized and adjusted in a deep buried environment.

Key words: 6th member of Majiagou Formation; characteristics of dolomite; dolomitization mechanism; oil and gas exploration
engineering; south Ordos basin
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Fig. 1 The sedimentary facies distribution map of 6™ member of Majiagou Formation in the south Ordos basin
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Fig. 2 Petrologic characteristics of dolomite reservoir of member 6 in the south Ordos basin
a—Medium—fine crystal dolomite, 3301.62 m, member 6, Xuntanl well (-); b—Cathodoluminescence image of Fig. 1; c—Fine residual arene
dolomite, pores in grains and crystals filled by cement with porosity of 1% (=), 2710 m, member 6, Chuntanl well; d—Fine residual arene dolomite,

residual algae laminae texture (—), 4274.28 m, member 6, Chuntan2 well
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Fig. 3 Electron microprobe analysis points of medium—fine crystal dolomite, 3301.62 m, member 6, Xuntanl well
(a—single polarized light; b—Partial enlarged view)

®1 PREGAMBAAR 1 HFBZARFRIESTEE (%)

Table 1 Electron microprobe analyses (%) of dolomite in Xuntan1 well in the south Ordos basin

¥ NaO  SrO TiO, MgO BaO  FeO ALO, SiO, MnO SO K.O Ca0O Mt
25 0.035 0 0.006 20292 0.001 0.013 001 0138 0.02 0.006 0.004 79474 100
24 0.031  0.032 0 2095 0.004 0.041 0.012 0.136 0 0.032 0012 7875 100
23 0.078  0.019  0.034  20.852 0 0.121  0.043 0243  0.001 0.024 0.016 78569 100
22 0.111  0.023  0.059 20347 0.002 0.057 0.036 0.206 0 0.043  0.035 79.081 100
21 0295  0.033 0014  21.027 0 0.051 0.053 0458 0.113 0023 0.076 77.856 100
20 0.159  0.024 0.069 19.467 0.005 0.086 0.165 0.678 0.021 0.065 0.107 79.156 100
19 0.124 0 0.028  19.065 0 0.085 0.053 0448 0.019 0.042 0.034 80.102 100
18 0.068  0.017 0 20.842  0.005 0.122 0.014 0189 0.025 0.046 0.01  78.662 100
17 0206  0.026 0.036 21.077 0 0.07  0.062 057 0021 0.1 0044 77788 100
16 0.145 0 0.059  20.811  0.004 0.139  0.072  0.339 0 0.072  0.034 78323 100
15 0.08  0.017 0 21.576 0 0.018 0.045 0201 0.024 0.007 0.012 78.021 100
14 0.028  0.012 0 21422 0.007 0 0.012  0.132 0 0.017 0.002 78368 100
13 0.16 001 0046 20974 0.005 0019 0.037 017 0008 0.052 0.031 78489 100
12 0.123  0.013  0.061  21.49 0 0.024  0.009  0.111 0 0.065 0.024 78.081 100
11 0.105 0 0.04  21.149 0 0.016 0.078  0.403 0 0.042  0.048 78121 100
10 0.093 0 0.017  21.127 0 0.036  0.026  0.169 0 0.041 0.015 78476 100
9 0.046  0.022 0 20.97 0 0.08  0.028 0173 0.003 0.02 0013 78.645 100
8 0.182  0.076  0.002 20816 0.005 0.084 0.037 0249 0.013 0.06 0.036 7844 100
7 0.078  0.03  0.028 20.688  0.005 0.111 0.046  0.23 0 0.029 0.023 78732 100
6 0.055 0 0 20529  0.002 0.049 0.031 0229 0.022 0.015 0012 79.055 100
5 0.129  0.054  0.01 20.62 0 0.098  0.049 0254 0.005 0.023 0.019 78738 100
4 0.069 0.022 0.008 21303 0.008 0.043 001 0.196 005 0015 0013 78263 100
3 0.119 0 0.003  20.78 0 0.05  0.028 0204 0014 0067 0.037 78699 100
2 0.08 0 0.001  21.43 0 0.02  0.031 0216 0.005 0015 0019 78183 100
1 0.304 0 0.117  18.755 0 0.206 0.057 0418 0.015 0.044 0.064 80.018 100
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Table 2 Trace element data (10°°) of dolomite in the south
Ordos basin

FE G5 Fe Mn Sr K Na
C1-3 668 37 94 1189 272
Cl-4 794 111 127 780 226
Cl-1 300 17 154 332 239
Cl1-2 333 26 98 272 351
X1-1 701 128 147 259 371
X1-2 594 156 96 782 304
X1-3 92 9 260 257 119
X1-4 94 10 262 264 131
“FIE 447 62 155 517 252

1200 1 ——Cl1-3 —¥=XI-1
1000 - —WCl-4 —e—x1-2
——Cl-1 —+X1-3
< 800 1
2 - 01 )
o 600

&I

Fe Mn Sr Na K

K4 SR/RZ IR 7S BUH o A iR e R & i
(GRS 9)
Fig.4 Trace element diagram of dolomite in member 6 of
Majiagou Formation in the south Ordos basin
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Table 3 Carbon and oxygen isotope content of dolomite in
the south Ordos basin

FEdn i 6"Cro/%o0 6" Oroa/%0

CTI-3 -1.87 -4.16
CT1-4 -0.83 -7.16

C2-1 -0.92 -3.90

22 -0.77 -3.65
XTI-1 -0.52 -8.48
XT1-2 -0.77 -8.23
XTI1-3 1.36 -5.30
SEME —0.62 -5.84
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Fig.6 Carbon and oxygen isotope plot of dolomite in member
6 of Majiagou Formation in the south Ordos basin
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Fig.7 Fluid inclusion homogenization temperature with
carbon and oxygen isotope composition plot for Ordovician
carbonates in the southeast Ordos basin.

Isoline is the oxygen isotope of fluids (after Zhang et al.,1985). The
0"0 value of meteoric water is that of modern seawater (after Ren et
al., 2000). The 6" O value of Ordovician seawater is after Veizer et al.
(1999).
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Fig.8 Dolomitization mode of member 6 of Majiagou Formation in the south Ordos basin
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