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Shale gas reservoir characteristics of the Wufeng-Longmaxi Formations in
Huangjinba construction block of the Luochang Syncline, the Sichuan Basin

Xu Zhengyu' , Liang Xing’ , Wang Xiyou” , Wang Gaocheng’ ,Zhang Jiehui®, Xiong Shaoyun',Lu Huili' ,Xu He’

(1. PetroChina Hangzhou Research Institute of Geology ,Hangzhou , Zhejiang 310023, China ;
2. Zhejiang Oilfield Company , PetroChina ,Hangzhou, Zhejiang 310013, China)

Abstract ; Luochang Syncline is located in the southern Sichuan Basin. The main target layer of Wufeng-Longmaxi Forma-
tions shale has been deformed during Indosinian, Yanshanian and Himalayan. The shale deformation was relatively weak
with moderate burial , promising good condition for shale gas accumulation and preservation. Thus the syncline has become
an important part of the core shale gas area in the upper Yangtze region. According to characteristics of lithology , electri-
cal ,mineral composition,organic matter and gas bearing property , Wufeng-Longmaxi Formations shale of the Syncline can
be divided into three third-order sequences,three lithologic sections,three types of facies and four types of sub-facies and
various of micro-facies. Deep water shelf depositional stage is the best stage (layer I ) for possible organic rich shale
deposition and could be subdivided into five layers,namely 1,, I, and I, I,, I;. Integrated analysis of physical
property and pressure coefficient of the shale in the Huangjinba development block ,shale gas is mainly preserved in the
residual syncline which was the main part of deep shelf. The gas reservoirs are divided into two sets, the bottom of the
Longmaxi Formation and the Wufeng Formation, separated by the Guanyinqiao Member limestone. Based on fracturing
evaluation and production test results,the bottom of Longmaxi Formation [ ; and 1, are the best production layers after
fracture transformation.

Key words; shale gas, Wufeng Formation, Longmaxi Formation, Luochang Syncline, Huangjinba construction block,
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Exploration geological map in the Luochang Syncline ,the Sichuan Basin
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Fig.2 NS section in the Luochang Syncline,the Sichuan Basin(see I — I ' line position in Fig. 1)
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Fig. 3 Division of shale sequences and sedimentary facies of Well YS106 in the Wufeng-Longmaxi

Formations in the Luochang Syncline, the Sichuan Basin
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Fig. 4 Thin section characteristics of cores of organic rich shale of the Wufeng-Longmaxi Formation from Well YS106 in the

A2 - T R B A DL T B O T RAE
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Table 1 Statistics of mineral components of Well YS106 in the Luochang Syncline,the Sichuan Basin
. Ho)Z 35 WYIE &R % TN
B IR/ m -
H(B) )= Kt S KA i A=A ECE S
9.8/42 1397.90 ~1 397.92 38. 65 31.43 13.59 13.92 2.41 0.450 2
9.25/42 1 402.40 ~ 1 402. 44 I 41.97 32.92 11. 10 8.99 5.01 0.440 3
9.35/42 1 403.53 ~1 403. 56 48.56 30. 82 7.81 9.44 3.37 0.386 3
o] 43. 06 31.72 10. 83 10.78 3.60 0.4256
9_42/42 1 404.99 ~1 405. 00 41.69 33.07 9.52 11.22 4.50 0.426 0
10_10/41 1 407.10 ~1 407. 15 51.84 28.43 6.61 8.63 4.48 0.350 4
10_16/41 1 408. 34 ~1 408. 40 49.91 24.93 7.55 11.43 6. 19 0.324 7
10_22/41 1410. 11 ~1 410. 17 51.55 30.70 5.85 8.95 2.94 0.3655
10_33/41 1411.75 ~1 411. 84 48.93 31.21 6. 85 10. 62 2.40 0.380 6
10_41/41 1414.58 ~1 414.63 p)2 53.90 33.51 2.23 8.32 2.04 0.357 4
11_8/37 1415.63 ~1 415. 66 Ej hs 40.72 36. 61 5.03 11. 05 6.59 0.416 4
11_18/37 1417.98 ~1 418. 00 f; 36. 81 38.10 4.76 17. 56 2.77 0.428 5
11_23/37 1419.01 ~1 419.04 T 42.26 31.85 8.76 13.08 4.05 0.406 1
11_27/37 1 419.67 ~1419.70 B 37.05 38.35 6. 65 14.19 3.75 0.450 0
11_35/37 1421.89 ~ 1 421.91 34.92 39.13 4.29 16.93 4.73 0.434 2
12_6/56 1422.96 ~1 422.98 27.41 49. 68 8.05 12.09 2.78 0.577 2
HIH 43.08 34.63 6.35 12.01 3.94 0.409 8
12_16/56 1424.92 ~1424.94 44.77 28.57 7.95 13.93 4.77 0.365 2
12_32/56 1427.80 ~1 427. 84 I, 22.92 20.51 6. 65 17.23 32.69 0.271 6
12_40/56 1428.29 ~1 428.31 24. 64 28.31 12. 47 18.22 16. 36 0.407 9
12_52/56 1429.90 ~1 429.91 23.61 35.23 2.41 25.25 13.50 0.376 4
Y 28.99 28.16 7.37 18. 66 16. 83 0.3553
13_10/38 1432.87 ~1432.93 I 17.67 58.52 5.85 9.11 8.84 0.643 7
13_23/38 1435.89 ~1435.94 I 22.07 34.97 4.06 26.78 12.12 0.390 3
13_31/38 1.437.07 ~1 437.09 ? 17.15 23.34 0.48 19.39 39.65 0.238 2
i Y 19. 61 29.15 2.27 23.08 25.88 0.314 2
14_7/46 1 440.22 ~1 440.24 I 32.44 34.52 6. 60 12.57 13. 86 0.4112
14_11/46 1 440.90 ~ 1 440. 96 4 I, 43.36 32.51 4.06 7.72 12.36 0.3657
14_21/46 1442.81 ~1 442.85 38. 88 18. 09 3.22 23.94 15.87 0.213 1
HE 38.23 28.37 4.63 14.74 14.03 0.3300
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Table 2 Total organic carbon content( 70C) of the

Wufeng-Longmaxi Formations shale of Well YS106 in

the Luochang Syncline ,the Sichuan Basin

JE i
EEERE HH/m A TOC/ %
(B 2
YS106 —40 1.392.40 I KEERE 0. 66
YS106 -39 1 395. 50 I REERE 0.92
YS106 - 38 1398.75 I REETUE 1.01
YS106 - 37 1 402. 67 I REEIUE 1.36
¥{E 0.99
YS106 - 36 1406.40 15 REATAE 1.52
YS106 - 35 1411.40 jE‘,JZ Is  REis L.77
YS106 - 34 1414.00 & s BEis 1.76
YS106 - 33 1416.00 4 1, META 2.11
YS106 - 32 1 419. 80 ; Is  MRaEyes 3.19
YS106 -31 1423.00 Is REis 3.44
it 2.30
YS106 - 30 1 425.00 I, REis 4.32
YS106 -29 1428. 14 I, BOTUE 3.02
¥(E 3.67
YS106 - 28 1.432.60 I; BOIUE 4.39
YS106 - 27 1 434.00 [, JREETUE 3.17
YS106 - 26 1 435.00 I, HBais 5.41
YS106 - 25 1436.50 4 I, BEOTUE 4.90
YS106 —24 1438.45 1 1, BEIUE 2.93
Bt el 4.16
YS106 -23 1 439. 60 I, BOIUE 6.09
YS106 -22 1442.50 I, BERERSAS  0.71
¥{E 3.40
2.4 HHESFE

CITR M it = WS WA S s o TE 27 [ o A P I
H - HBEHATCAEFLEHMZ 1, — L /N2PPE sk
AR, R R AR AL G ARB A2 RHIE, S AL
BREEN 5.16% ~7.06% AL HE <4% , BEE <
0.01 x 10 wm®, 3 B M1 JZ SR 2K & B, 15 90% LU
LAk (£ 3), BEEEHNE T BERAE T
B Z AR TR IE S e T T, R T 5 N2
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A /NS
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YS108 JEIX e b1 X T, — 1, /NZTUA I E
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Table 3 Physical property statistics of the Wufeng-Longmaxi Formations shale of Well YS108 in the Luochang Syncline,

the Sichuan Basin

2 R ILIRAG RS

iz W/ m OB 2 LB % & %fgfm;‘{/ & 7J<’f1"éjﬂJ§"/ fﬂfﬂéi?f% fgﬁg}i ﬁ&&?;olﬁ'ﬂﬁ/ Zﬁff{f}if;
1 2 382.43 1111 3.84 24. 86 75. 14 99. 04 0.96 1.0 0. 006 6
2 2 386.75 1 4. 11 25.74 74.26 98. 46 1.54 2.1 0.007 2
3 2 391.22 1 4. 18 26. 54 73. 46 97.76 2.24 3.0 0.007 5
4 2 457. 47 1 4.86 29. 80 70. 20 94. 47 5.53 3.7 0.009 3
5 2 471.28 % 1 3. 60 26.17 73.83 96. 33 3.67 2.7 0.007 6
6 2 475,11 %5 1 3.92 36. 08 63.92 96. 95 3.05 2.2 0.0111
7 2 481.09 ;E 1 7.73 38.70 61. 30 98. 38 1.62 2.4 0. 006 7
8 2 486.77 T Is 6. 49 41.12 58. 88 97. 85 2. 15 2.9 0. 006 0
9 2 491. 48 B Is 6.13 41.90 58.10 99. 51 0. 49 3.4 0.005 2
10 2 496. 19 I, 7.06 43. 14 56. 86 99. 17 0.83 3.2 0.004 7
11 2 501.61 | 5.76 47.52 52.48 97. 48 2.52 2.3 0.0050
12 2 506. 17 I, 5.16 53. 86 46. 14 92.36 7.64 1.6 0.004 4
13 2 510. 38 Is 2.1 0.004 6
14 2 514. 06 FgZH I, 6.15 36. 26 63.74 99. 30 0.70 4.0 0.004 9
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Fig. 5 Adsorption isotherm curve comparison of the
Wufeng-Longmaxi Formations shale of Well YS108 in

the Luochang Syncline,the Sichuan Basin
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Table 4 Gas content statistics of the Wufeng-Longmaxi Formations shale of Well YS108 in the Luochang Syncline,the Sichuan Basin

B g YR /m R RESTR/E  IRE/C ‘é””f;‘ff i’”ﬁ‘tﬁf ﬁfﬁ“ﬁf . ;i%j@t o
YS108 -1 2 382.43 ~2 382.72 6 016. 00 65.00 0.32 1. 10 0.07 1.49
YS108 -2 2 384.13 ~2 384.43 1l 5949. 00 65. 00 0.29 1.08 0. 06 1.43
YS108 -3 2 385.46 ~2 385.73 5 703. 00 65.00 0.34 1. 15 0.05 1.55
YS108 -4 2 386.75 ~2 387.05 5 390. 00 65. 00 0.40 1.51 0.05 1.97
YS108 -5 2 388.16 ~2 388.43 5 743. 00 65. 00 0.33 1.25 0.07 1. 65
YS108 -6 2 389.48 ~2 389.78 5 710. 00 65. 00 0. 35 1.58 0.05 1.99
YS108 -7 2 391.22 ~2 391.49 5 466. 00 65. 00 0.29 1.48 0. 06 1.84
YS108 -8 2391.91 ~2 392.22 5 621. 00 65. 00 0. 30 1.12 0.04 1. 46
YS108 -9 2 393.19 ~2 393.47 5 898. 00 65. 00 0. 38 0.91 0. 06 1.35
YS108 - 10 2 467.47 ~2 467.717 5 267. 00 67. 00 0.44 2.46 0.06 2.96
YS108 - 11 2 469.01 ~2 469. 3 6 055. 00 67. 00 0.43 2.51 0.05 2.99
YS108 - 12 2 469.77 ~2 470. 07 5 443. 00 67. 00 0.40 2.00 0. 06 2.46
YS108 - 13 2 471.00 ~2 471. 28 I 5 943. 00 67. 00 0. 39 1. 86 0. 06 2.31
YS108 - 14 2 472.19 ~2 472. 45 6 086. 00 67. 00 0. 38 1.77 0.07 2.22
YS108 - 15 2 472.93 ~2 473.22 5 417. 00 67. 00 0.42 2.03 0.07 2.52
YS108 - 16 2 473.72 ~2 473.97 5 381. 00 67. 00 0.37 2.00 0. 06 2.43
YS108 - 17 2474.82 ~2 475. 11 6 136. 00 67. 00 0.40 1.83 0.05 2.28
YS108 - 18 2 476. 18 ~2 476. 45 5 569. 00 67. 00 0.29 1. 14 0. 06 1.49
YS108 - 19 2 477.61 ~2 477.91 5 474. 00 67. 00 0.28 1. 66 0.07 2.00
YS108 -20 2 479. 66 ~2 479.93 5 502. 00 67. 00 0.32 1.53 0.07 1.92
YS108 -21 2 480. 34 ~2 480. 64 5 653. 00 67. 00 0. 36 1. 89 0.06 2.32
YS108 -22 2 481.09 ~2 481. 39 5 897. 00 67.00 0.43 1.77 0.06 2.27
YS108 -23 2481.92 ~2 482.22 5991. 00 67. 00 0. 38 1. 88 0.06 2.33
YS108 —24 2 482.96 ~2 483.23 5 280. 00 67. 00 0.45 2.04 0.07 2.56
YSI08 =25 2 483.82 ~2 484. 10 5 530. 00 67.00 0.38 1.65 0. 06 2.09
YS108 -26 2 485.19 ~2 485. 48 5 594. 00 67. 00 0. 58 2. 14 0. 06 2.78
YS108 -27 2 486.77 ~2 487. 06 Is 5 258. 00 67. 00 0. 66 2. 64 0. 06 3.36
YS108 -28 2 487.83 ~2 488. 11 5712. 00 67. 00 0. 64 2.61 0.05 3.30
YS108 -29 2 488.52 ~2 488. 80 5 413. 00 67. 00 0.61 2.30 0.07 2.97
YS108 -30 2 489.48 ~2 489.77 5 951. 00 67. 00 0.50 2.31 0.07 2.87
YS108 -31 2 490. 28 ~2 490. 55 4 884.00 67. 00 0. 58 2.62 0. 06 3.26
YS108 —=32 2 491.19 ~2 491. 48 5617.00 67. 00 0.53 2.33 0. 06 2.92
YS108 -33 2 492.03 ~2 492. 32 5 143. 00 67. 00 0.62 2.70 0.05 3.37
YS108 -34 2492.71 ~2 492.99 5 672.00 67. 00 0. 56 2.57 0.05 3.19
YS108 -35 2 493.37 ~2 493. 66 5 559. 00 67. 00 0.45 2.22 0. 06 2.72
YS108 -36 2 494. 15 ~2 494. 45 5 523.00 67. 00 0.62 1.87 0. 06 2.56
YS108 -37 2 495.91 ~2 496. 19 5 601. 00 67. 00 0.55 1.94 0. 06 2.55
YS108 —38 2 496. 82 ~2 497. 08 5 260. 00 67. 00 0.73 2. 64 0.04 3.42
YS108 -39 2 498. 44 ~2 498.75 5 566. 00 67. 00 0. 46 2.68 0. 06 3.20
YS108 -40 2499, 44 ~2 499. 71 Ly 5442.00 67. 00 0. 46 2.61 0.07 3. 14
S108 —-41 2 500. 30 ~2 500. 57 5 405. 00 67. 00 0.52 2. 80 0.07 3.39
YS108 =42 2 501.61 ~2 501. 88 5515.00 67. 00 0.62 2.75 0.07 3.43
YS108 —-43 2 502.86 ~2 503. 13 5 570. 00 67. 00 0.51 2.45 0.06 3.02
YSI08 —44 2 504.09 ~2 504. 33 5 934. 00 67. 00 0.55 2.72 0.07 3.35
YS108 -45 2 504.90 ~2 505. 17 5 604. 00 67. 00 0.42 1.91 0. 06 2.38
YS108 —46 2 505.89 ~2 506. 17 5 627.00 67.00 0.44 2.35 0. 06 2.86
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Table 4 ( continued) Gas content statistics of the Wufeng-Longmaxi Formations shale of Well YS108 in
the Luochang Syncline ,the Sichuan Basin
B Y /m i W e oo BOTURR R e
YS108 —47 2 507.40 ~2 507. 67 5 969. 00 67.00 0. 44 2.16 0. 06 2. 65
YS108 -48 2 508.09 ~2 508. 37 I 5 641. 00 67.00 0. 46 2.19 0. 06 2.71
YS108 —49 2 509. 22 ~2 509. 50 5 238.00 67.00 0. 66 2.47 0.05 3.19
YS108 -50 2 510.38 ~2 510. 65 5 495. 00 67.00 0. 47 2.41 0.05 2.93
YS108 -51 2 511.42 ~2 511.69 I, 5 623.00 67.00 0. 67 2.36 0. 06 3.08
YS108 -52 2 512.15~2512.42 5 388. 00 67.00 0. 48 2.56 0.07 3.11
YS108 -53 2 513.20 ~2 513.45 I, 5 315.00 67.00 0. 46 2.28 0.04 2.78
YS108 -54 2 513.81 ~2 514.06 5 450. 00 67.00 0.57 2.87 0.04 3.48
x5 HmIZMBESNMEFKAIER - 5EA
USSP SRR 4 25

Table 5 Shale gas production test statistics of the

Whufeng-Longmaxi Formations in Huangjinba development
block , the Sichuan Basin
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Fig. 6  Geological model of gas reservoirs in Huangjinba development block in the Luochang Syncline,the Sichuan Basin
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