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

[Objective] The carbonate reservoirs of the Ordovician Yijianfang Formation are developed in Yueman area, south of Tarim River in
Halahatang oilfield, Tarim Basin. The exploration and development results show that the high—producing wells are mainly
distributed along four strike—slip faults in the area, and the oil and gas production along the fault zone is different, with strong
heterogeneity, and the reservoirs are obviously controlled by faults. Therefore, it is of great significance for oil and gas exploration
and development to clarify the characteristics and distribution regularities of fault—controlled reservoirs. [Methods] In this paper,
based on drilling logging data, cores data and 3D seismic data, the petrological characteristics, reservoir types and development
regularities are analyzed, and the coupling relationship between high—quality reservoirs and strike—slip faults is discussed to clear the
distribution regularities of such fault—controlled reservoirs. [Results] The reservoir rock types of Yijianfang Formation in the area
are mainly bioclastic limestone, arenaceous limestone, granular limestone and micritic limestone, with low porosity and permeability.
According to the types of reservoir space, the reservoirs can be divided into four types: cavernous reservoirs, vuggy reservoirs,
fractured reservoirs and fractured—vuggy reservoirs. The cavernous reservoirs develop vertically along the main fault, the vuggy
reservoirs, fractured reservoirs and fractured—vuggy reservoirs are banded distributed along the fault. [Conclusion] The structure of
strike—slip faults controls the distribution of high—quality reservoirs, and the reservoir stratums in Horsetail, en echelon and overlap
sections of faults are the best developed, the oblique intersection sections of branching faults are fair developed, while the linear
sections are poorly developed. On this basis, the reservoirs in the superposition area of high—energy facies belts are better developed

than those in the non—superposition area.

Key words: oil—gas; carbonate reservoir; fault—controlled reservoir; Yijianfang Formation; Yueman area; Tarim Basin; oil and gas
geological exploration engineering

Highlights: (1) Reservoir characteristics analysis and fault characterization based on drilling and seismic data reveal that the
development of the Yijianfang Formation reservoir in Yueman area is controlled by the structure characteristics of strike—slip faults;
(2) It is clarified that the more complex strike—slip fault structure in the stress concentration area is a favorable condition for multi-
stage karstification and the development of reef flats, and it is easier to form high—quality reservoirs.
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Fig.1 Tectonic location map of the Yueman area
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Fig.2 Reservoir lithology of Ordovician Yijianfang Formation in Yueman area (dyed cast thin section)
a—Well Yueman 2, depth: 7211.8 m, sparry bioclastic limestone, structural fracture; b—Well Yueman 2, depth: 7200.6 m, micrite bioclast limestone;
c—Well Yueman 2, depth: 7209.7 m, micrite—sparry bioclast limestone, structural fracture; d—Well Yueman 2, depth: 7206.7 m, micrite—powder
bioclast limestone, structural fracture; e-~Well Yueman 2, depth: 7215.7 m, sparry clumpy alga bioclastic limestone, structural fracture; f~Well
Yueman 2, depth: 7209.9 m, micrite—sparry bioclast limestone, structural fracture, pressolutional fracture; g—Well Yueman 2, depth: 7201.7 m,
micrite bioclast limestone, structural fracture, pressolutional fracture; h—Well Yueman 2, depth: 7210.7 m, structural fracture, half—filled with calcite
and asphalt; i-Well Yueman 2, depth: 7207.3 m, sparry algal arenaceous limestone, structural fracture, dissolution fracture, full—filled with calcite;
j—Well Yueman 2, depth: 7216.7 m, Sparry bioclastic arenaceous limestone, intragranular dissolved pore; k—Well Yueman 2, depth: 7217.6 m,
argillaceous sparry bioclastic arenaceous limestone, intragranular dissolved pore; 1-Well Yueman 2, depth: 7212.6 m, sparry granular limestone,
structural fracture, pressolutional fracture; m—Well Yueman 2, depth: 7213.7 m, sparry granular limestone, structural fracture, pressolutional fracture;
n—Well Yueman 2, depth: 7214.5 m, silt—grained limestone, half—filled with calcite, structural fracture ; o—Well Yueman 2, depth: 7196.5 m,
bioclastic micritic limestone, structural fracture; p—Well Yueman 2, depth: 7197.5 m, bioclastic micritic limestone, shrinkage fracture
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Fig.3 Reservoir type of the Yijianfang Formation of Ordovician in Yueman area (cores)

a—Well Yueman 2, 1-58-35, bioclastic calcarenite, dissolved pore; b—Well Yueman 2, 2—54-6, bioclastic calcarenite, dissolved pore, full filled or
half filled with calcite; c—Well Yueman 703, 2—81-37, bioclastic limestone, dissolved pore; d—Well Yueman 2, 3—56—37, sandy bioclastic limestone,
middle—high angle fracture; e—~Well Yueman 1, 1-51-1, calcarenite, middle—high angle fracture, dissolved pore; f~Well Yueman 6, 1-64—42,
calcarenite, horizontal and vertical fractures; g—Well Yueman 8, 1-64—46, calcarenite, high Angle fracture, dissolved pore, oil patch; h—Well
Yueman 8, 2—63-25, calcarenite, horizontal and vertical fractures, dissolved pore increase at fracture intersections; i—Well Yueman 1, 1-51-42,

calcarenite, middle—high angle fracture, dissolved pore
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Table 1 Lost circulation statistics in Yueman area

55 H5 e K/m I & /m? F5 H= K /m IR m/m?

1 BRI 1 1.92 355 18 BRI S—4X 6.39 659

2 BRI 10 0 506.12 19 BRIH5—5 1.85 148.4
3 R 1-1 0 535.7 20 BRi601 0 373.7
4 BRI 1-3 0.12 118.24 21 BRi6C 0 2155
5 BRI 1-5 0.76 0 22 BRI701 0 260.4
6 BRi#i2—2C 0 1200 23 BK#701-H1 1.11 1494.4
7 BRii2—4X 1.41 2049 24 BRIH702 0 1332
8 R K] 0 253.4 25 BRIH703 2.72 252.2
9 BR#H3-1 1.49 307.1 26 BRI 7-1X 0 1558.11
10 Risi3—2C 0 1063.2 27 BRI 7-2X 0.34 1527.19
11 BRIH3-3 0.93 348.5 28 HRAN) 19.1 3231.33
12 BRIH3-5 0.74 114.6 29 BRIH8 4.02 773.5
13 ERIH3-5C 8 1064.6 30 R 801 2.79 1389.18
14 PRI3-6X 0.96 241.6 31 PRI%801-H6 2.59 549.4
15 BRi3-7X 0 9.9 32 BRI802 1.45 329.7
16 EX 4 0 43.8 33 BRI 8—1 6.34 286.2
17 BRI5-3 0 269.4 34 BRIH9 9.25 811
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Fig.4 Cross—well seismic profile and cavernous reservoir model map of Well Yueman 3
0,¢—Bottom of the Tumuxiuke Formation; O, ,)’~Bottom of the member 2 of Yingshan Formation
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Fig.6 Division plan of Ordovician fracture cave zone in Yueman area
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Table 2 Reservoir statistics of drilling in Yueman area (Yueman 1-3—Yueman 102)
B H5 TR /m JRIAR/m JZ/E/m By i /m JRAR/m JZE/m e
- 7209 7224 15 il 7282 7290 8 il
ki 13 7270 7276 6 I
BRE 11 7217 7223 6 il 72275 7238 10.5 1l
7223 7227.5 45 il
7226 7232 6 il 7287 7289.5 25 il
" 7255 7261.5 6.5 11 7295.5 7298.5 3 11
BRI 1-5
7275.5 7278 25 il 7301.5 7303.5 2 1l
7282.5 7285.5 3 il
SRE B 1 7259.5 7265.5 6 111 7268.5 7277 8.5 I
7265.5 7268.5 3 II
BRI 1-4 7297 7301 4 il 7303.5 7307 35 il
ERIH9 7586.8 7588.9 2.1 il 7591 7598 7 1
" 7302.5 7305 25 111 7343.5 7350 6.5 111
ERI#1-8
7311 7317.5 6.5 il
BRI 102 7282 7297 15 111 7300.5 7306 55 il
7297 7300.5 3.5 111 7306 7312.5 6.5 il
3 REBEXREEFHEESIT ( K 601—EKH 2-1)
Table 3 Reservoir statistics of drilling in Yueman area (Yueman 601—-Yueman 2-1)
B 5 TH R /m JEIR/m 2 /m By} TR /m JEIR/m 2 /m By}
2B ERI601 7313 7320 7 11 7372.5 7379 6.5 il
7294 7296.28 2.28 il 7302.04 7304 1.96 11
FORLY 7296.28 7300.6 432 111 7304 7306 2 II
BEE 7300.6 7302.04 1.44 il 7308 7310.7 2.7 il
7277 7279 2 11 7301.5 7304 25 11
BRI 52 7284 7290.5 6.5 II 7313 7315 2 il
7290.5 7295 45 11 7318 7319.5 1.5 il
BRis 72725 7276.5 4 il 7280 7281.5 15 I
7276.5 7280 35 il 7281.5 7289 7.5 11
ST BRIH5-3 7258.5 7271 12.5 I 7279 7292 13 II
7248.5 7253 45 11 7263 7269.5 6.5 il
BRI S—1 7253 7255 2 II 7269.5 72775 8 11
7255 7258.5 3.5 111 7280.5 7282.5 2 11
" 7274 7301.5 27.5 il 7319 7323 4 I
BR2-3X 7313 7316 3 il 7323 7326.5 3.5 il
7200.5 72125 12 il 7245 7263 18 I
=212 BRI 7221 7233.5 12.5 11 7263 7273 10 il
7233.5 7245 11.5 il
T 7304.5 7315.5 11 11 7329.76 7334.44 4.68 I
i2—1
7315.5 7325 95 il 7338 7341 3 il
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R4 RHXREEHEEST ( BKi# 704—8K3% 3-3)
Table 4 Reservoir statistics of drilling in Yueman area (Yueman 704—Yueman 3-3)
B ies T /m JE I /m 2 /m A T /m R /m JZE/m B
7307.5 7311 3.5 il 7364 7370.5 6.5 11
. BRI 704 7338.5 7340 1.5 il 7370.5 7378 75 il
FIAIBL 7340 7344.5 45 11
#R#703 7277.9 7289.7 11.8 11 7298 7300.92 2.92 I
LRI B BRIH701 7315.7 7321.5 5.8 I
7234 7242.5 8.5 il 7265.5 7270.5 5 11
R 72425 7248.5 6 I 7270.5 7275 45 I
. 7257 7263 6 11
il
HILB 7224 7229 5 il 7244 7246.5 25 11
BRIH3-1 7234.5 7242.5 8 11 7246.5 7251 45 I
7242.5 7244 1.5 il
- 7189.5 7198.5 9 11 7219.4 7223.2 3.8 I
T3
G 7209 7216 7 1
5y X Wi JE 7167.7 7171 3.3 I 7197.88 7206.96 9.08 il
2B BRIE3-5 7173.8 7180.9 7.1 I 7206.96 7212.04 5.08 I
7184.04 7197.88 13.84 11 7212.04 7220 7.96 il
BRIH3-3 7158.62 7159.55 0.93 I
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