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Abstract:This paper is the result of oil and gas exploration engineering.

[Objective] Gypsum— salt rocks, gypsum— bearing mudstone, and gypsum— bearing dolomite were extensively deposited in the
platform—basin area of Tarim Basin during the Middle Cambrian. The study on the oil and gas sealing capacity and distribution of
this set of strata can provide a basis for the exploration of the Cambrian subsalt field in the Tarim Basin. [Methods]44 core samples
from 4 wells were studied under microscopic thin sections and tested for physical parameters and breakthrough pressure. Based on
the relationship among physical parameters, the sealing ability of the Middle Cambrian rocks in the study area was quantitatively
evaluated. Meanwhile, we studied the thicknesses of the Middle Cambrian gypsum-— salt rocks, gypsum— bearing mudstone, and
gypsum—bearing dolomite using two—dimensional seismic data and drilling data from 14 wells. The microscopic and macroscopic
appraisals of Middle Cambrian successions are constrained by drilling data obtained during exploration. Finally, we proposed a
comprehensive method to evaluate the sealing ability of the caprock.[Results] The results suggest that gypsum—salt rocks have better
sealing ability than gypsum—bearing mudstone and gypsum-— bearing dolomite, but the faults and burial condition will affect the
sealing ability of the caprock. It shows that the thicknesses of the gypsum caprocks are great in the Awati Depression, the north of
the Tazhong Uplift, the south of the Manxi Low Uplift, and the middle and north of the Bachu Uplift. The thinness of gypsum is
greatest in the Bachu Uplift and decreases unevenly towards the surrounding areas. [Conclusions] The research results show that the
Awati Depression, the West and south of Manxi Low Uplift, the north and west of Tazhong Uplift, and the middle of Tabei Uplift are

favorable areas for the development of the caprock.

Key words: oil and gas; Middle Cambrian; gypsum salt rock; caprock; sealing ability; oil and gas exploration engineering; Tarim Basin
Highlights: The sealing ability of the Middle Cambrian strata in the platform— basin area of the Tarim Basin is systematically
studied in the microscopic and macroscopic aspects. A comprehensive method for evaluating the sealing ability of the caprock in the
study area is established and the favorable area for the development of the caprock is identified.
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Fig. 1 Location of study area and structural unit map of Tarim Basin(a) and stratigraphic histogram of the Cambrian(b)
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Table 1 Permeability and breakthrough pressure statistics of Cambrian caprock in the Tarim Basin

H4 B IR S5 /m JEAL A 1515 # /mD VAN S0 i 77/ MPa
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Table 2 Thickness statistics of the Middle Cambrian caprock in Tarim Basin

4 E BEEm FHRERIUIEEm FREERIEEm FiaE 2 EEm S% &2 5055 E/m
4 hgERg 558.1 266 37 28 59.3 25~325
Wz hERSE 3295 33 - 59 279 1~12

Ji1 hIERg 548 325.5 10 41 68.7 25~15
B4 BT 365.6 193 90 32 86.2 2~19

HE2 RS 386.75 165 42 31 61.5 1~16.5

F1 H%ERs 426 164.5 71.5 48 66.7 3.5~19
e  HIERSE 5495 126 26 21 31.5 3~15
s g 316 182 20 18 69.6 1~13
i1 hERgE 425.6 2145 145 - 53.8 3~18.5
Rl hoERE 532 10 - 103 212 1~10
ks hoERg 7615 - 45 59 13.7 1~9
R PERS 342 105 62 45 62.0 1~13

a4 RS 4956 166 - 176.5 69.1 1~25
R PERSG 3455 - - 153.62 445 142~472
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Fig.6 Seismic section in the study area:(a) original seismic section, (b) locally amplified seismic section, (c) seismic section after
leveling at the end of €,, (d) interpreted seismic section (see Fig. 2 for location)
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Table 3 Thickness statistics of the Middle Cambrian caprock in Tarim Basin
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Table 4 Thickness statistics of the Middle Cambrian caprock in Tarim Basin
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