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A discussion on the formation mechanism of dolomite associated with
hydrothermal solution in Tazhong area

7ZHAO Chuang, YU Bing-song, ZHANG Cong, SHEN Yue-feng and QI Xiu-li
(School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: The dolomite associated with hydrothermal solution is characterized by coarse crystallization and can
form reservoirs with high porosity and permeability. There are a lot of deep buried dolomites in Cambrian and
Lower Ordovician strata of Tazhong area, which mainly consist of powder-fine crystalline dolomite, and medi-
um-coarse crystalline dolomite can be found in some parts of this area. A study of fluid inclusions shows that the
medium-coarse crystalline dolomite has a fluid inclusion homogenization temperature of 173~199C corrected by
pressure, which is 10 ~40°C higher than its maximum burial temperature (about 160°C ), so its formation
should be related to hydrothermal activity. The powder-fine crystalline dolomite has a 8 '*Cppg of —2.45%0 ~
—1.08%0, —1.54%0 on average; its & ¥ Oppp is — 6.90%0 ~ — 3.54%0, — 5.35%0 on average; the medium-
coarse crystalline dolomite has a 8 PCppp of —2.76%0~ —1.12%0, —1.73%0 on average, which mostly overlap
those from the powder-fine crystalline dolomite and is a little bit lower than the latter. Its 8 ¥ Oppg is — 10.91%o0
~ —5.18%0, —7.44%0 on average, obviously lower than those from the powder-fine crystalline dolomite with
partial overlap. The two types of dolomite show gradual change into each other under microscope. So the conclu-
sion can be reached that the medium-coarse crystalline dolomite might have resulted from the recrystallization of

powder-fine crystalline dolomite due to the hydrothermal activity. The powder-fine crystalline dolomite has ¥’ Sr/%0Sr
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ratios of 0.708 495~0.709 006, 0.708 814 on average; the medium-coarse crystalline dolomite has 8 Sr/%Sr
ratios of 0.708 727~0.709 985, 0.709 165 on average, suggesting the latter has more 87Sr than the former.
In addition, it has a fluid inclusion salinity of 10.73% ~18.96% (NaCl equivalent) , which is 3~5 times that

of normal seawater, so it can be concluded that the diagenetic fluid might have been the mixture of the magmatic

hydrothermal solution and the concentrated pore seawater in the Middle Cambrian gypsolyte. The former

brought the heat from the lower part of the bed and was transformed by the clay shale hydrocarbon source rocks

in the Lower Cambrian which had more ¥ Sr and less *C; the latter could increase its salinity, and the deep-

large fault system spreaded all over the area might have been the pathway for fluid migration.
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Fig. 1 Sketch map showing structural position and structural units of Tazhong
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Fig. 2 Microscopic features of different dolomites in Tazhong area
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Table 1 Fluid inclusion test results of medium-coarse
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Table 2 Isotope compositions of carbon oxygen and strontium of different dolomites in Tazhong area
m 3 15C %o 3180 %o 78y 85y
Z1-11 5366. 74 Orys -1.08 —4.17 0.708 800
71-12 5367.52 Onys -1.42 -3.90 0.708 828
73-11 > 3937.92 Orys —1.44 -5.62
73-12 - 3938.47 Onys -1.32 -6.72 0.708 940
73-13 - 3940.70 Orys -1.36 —6.47
73-14 3941.10 Onys -1.16 -5.91
* 74 - 4515.00 Oys -1.41 -6.90 0.709 006
* 74 - 4516.00 Oys -1.43 -6.81
* 74 - 4520.45 Oys —1.40 -3.80 0.708 495
712-17 - 5615.00 Oys —1.47 —-3.54
712-24 - 5617.80 Oy -1.89 —4.606
7Z13-18 - 5974.73 Onys -2.20 -5.08
7Z13-19 - 5977.68 Orys —2.45 -6.03
717 5369.23 Orys -1.29 -5.18 0.708 935
7Z1-16 5371.61 Ohys -1.63 -6.69 0.709 019
71-17 5372.88 Ohys -1.33 -5.54 0.708 904
74-2 3609.91 Oy -2.38 -6.52 0.709 727
74-3 3611.02 Oy -1.12 -5.46 0.709 233
74-4 3612.95 Oy -1.99 -6.58 0.709 356
74-11 - 5811.52 S -2.51 -8.22 0.709 026
* 74 - 5811.62 €34 -2.76 -10.91 0.709 123
* 74 - 5811.92 €34 —2.45 -9.02
74-19 5814.00 SEm -1.93 —=7.04 0.709 985
74-32 5968.22 €34 -1.27 -5.65 0.708 801
* 74 - 5968.42 SEm =1.60 -8.62 0.709 098
74-39 5968.49 SEm —1.45 -5.98 0.708 727
* 74 - 5969.35 SN -1.58 -8.206
* 74 - 5970.27 SEm -1.31 —10.41 0.709 175
74-42 5972.79 S -1.23 -6.73 0.709 072
x 74 - 5973.01 €4 ~1.33 ~8.50
* TZ18 - 4761.22 Oys -1.90 —7.65 0.709 225
* TZ18 - 4766.02 Oys -1.72 —8.45 0.709 236

* 2009
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