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Sealing capacity of the Ordovician carbonate rocks in Tazhong area,
the Tarim Basin

Qian Yixiong' ,He ZhiLiang”,Chen Qianglu',Li Huili’ ,Lu Qinghua',Cai Xierao’ and You Donghua'

(1. Research Institute of Experimental Geology ,SINOPEC Petreoleum Exploration and Production Research Institute
Wuxi, Jiangsu 214151, China ;
2. SINOPEC Petreoleum Exploration and Production Research Institute , Beijing 100083, China )

Abstract ; Mineral composition, micro-pore characteristics and well-logs from five wells were used to study the
sealing capacity of the Ordovician carbonate rocks in Tazhong area,Tarim Basin. The Ordovician Lianglitage and
Yingshan formations are at substage A-B of the middle diagenetic stage and substage A of the late diagenetic
stage. For the Lianglitage Formation grainstone,the breakthrough pressure (BP) is 1. 81 —29.76 MPa,and the
threshold radius (TR) is 13. 89 —77.35 nm,. For the marlstones,the BP is 14.33MPa and TR is 25.9 —44. 51
nm. For the micritic limestone with band of argillite , the BP is 0. 98 —10. 35 MPa and the TR is 13. 52 - 142. 60
nm. The BP and the TR of the Yingshan Formation limy dolomites are 0. 98 —10. 35 MPa and 13. 52 - 142. 60
nm. Thus, the marlstone and partial grainstone of the Lianglitage Formation and the Yingshan Formation dolomite
limestone have certain sealing capacity ,with thickness over 5 m,BP over 5 MPa, TR between 10 —20 nm, pore
throat radium less than 0. 1 wm. In addition, the tight interval consisted of dolomite limestone with high resistivity
of 4 — 10 m thick in the Yingshan Formation is thought to be local caprocks in Tazhong area. Its existence is one
of the main factors resulting in the oil/gas distribution pattern in the Ordovician Yingshan Formation in Zhong-1
well ,i. e. oil in its upper part and gas in its lower part.
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Fig. 1 Map showing locations of exploration wells and

sampling sites in Tazhong area
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Fig. 2 Ordovician reservoir-cap assemblage and hydrocarbon-bearing strata in Tazhong area
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Table 1 Mineral composition of the Ordovician carbonate rocks in Well Zhong-13 and Well Zhong-3 in Tazhong area

YEE, %

B ENERM =
Kt YaE s KA HAnfA MAEE K AH
H3-6 051 TRAEE TR A 2.5 93.5 3 1
H13-2  0,%5—0yp KGR = 0.5 1 21.5 42 35 35
H3-17 0y, REAEA- M 0.5 7 7.5 85
13 -30 01,y TR TR K = 1 4 18 75.5 1.5
13 -54 01257 IR 1 22 77

x2 BERMREBRHRRD2SSESPEITVHENSE

Table 2 Relative contents of clay minerals of the Ordovician mud rocks and carbonate rocks in Tazhong area
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A kKA Ima Axfa fit PRE mka giita
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M2 - 10 bt 6 729.90 05 57 8 18 3 12 97 0 2
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Table 3 Micro-pore structure parameters of the Ordovician carbonate rocks in Well Zhong-2 in Tazhong area

1250/ MPa FLIE S AT RAE S L W A1 R RE A
= [0 2 B/ m iT: = 1
= L g R R e NERN WWRN EE
0,1 5518.00 ~5 526.18 (I) 1.156 3.113 0.648 9 0.248 8 0.130 7 0.299 4 1.335
0,1 5518.00 ~5 526.18 (I) 3.527 0.212 6 0.039 2 0.140 6 2.491
051 5518.00 ~5 526. 18 (I) 1.700 15. 600 0.441 1 0.048 0 0.083 0 0.1822 1.930
0,1 5518.00 ~5 526.18 (I) 1.165 10.240 0.643 9 0.073 2 0.122'1 0.168 1 2.154
0,1 5527.50 ~5 536.20 (I) 1.849 6.951 0.405 5 0.107 8 0.071 0 0.2257 1.719
0,1 5527.50 ~5 536.20 (Il) 1.378 8.902 0.544 1 0.084 2 0.100 8 0.186 7 2.001
051 5527.50 ~5 536.20 (I 1.797 6.154 0.417 3 0.1218 0.074 3 0.241 6 1.577
0,1 5527.50 ~5 536.20 (I) 3.324 8.484 0.225 6 0.088 4 0.043 5 0.263 4 1.883
0,1 5749.65 ~5 756.30 (1) 0.010 10. 250 75 0.073 1 5.762 0 0.049 8 2.226
051 6 190.56 ~6 199.56 (V) 7.166 0.104 6 0.015 7 0.081 8 2.763
0,y 6314.12 ~6 322.92 (V) 5.805 0.129 2 0.019 7 0.076 6 2.987
F4 ErhihX o 16 FH R R EMILEEHSH
Table 4 Micro-pore structure parameters of the Ordovician carbonate rocks in Well Zhong-16 in Tazhong area
B E/m b A ifﬁf% ﬂ%ﬁﬁj FRAEA ?ﬁﬁ@;
716 -19  5356.5 TR B ERIE A KA 0,1 0.71 0.05 1.81 77.35 0.57
716 -23  5359.0 TR R R 0,41 1.28 0.09 3.80 36.83 2.52
716 =25  5360.0 IR BRI A IR 0,41 0.55 0.04 7.90 17.73 10. 87
716 =33  5363.5 TR BB I A K 051 0.51 0.04 5.86 23.88 5.99
716 -35  5364.5 IR A IR 051 0.66 0.05 10.08 13.89 17.70
716 =36 5365.1 IR BRI A IR 0,1 0.75 0.05 7.48 18.71 9.75
716 -57  5553.7 KRG 0,1 0.64 0.04 14.33 9.77 35.78
716 - 63 5555.0 Ve AT TR R 0,1 0.40 0.03 3.15 44.51 1.72
716 -69  5560.5 RS S5 2, 051 1.20 0.08 5.41 25.90 5.09
716 -102  5632.9 TR AR S5 2 0,y 0.25 0.02 2.15 65.03 0.81
716 -106 5 847.8 IR 0 R i 2 2 0,y 0.12 0.01 6.90 20.30 8.29
e %/ m g e EE T %LFJ?% i %Llﬁ!i%;tﬂ MR ﬁ%%f%ﬁt
nm MPa 5/ nm % mHg %
716 -19 5356.5 IR A IR 22.283 6.28 40.0~100.0  36.04 175.57 351.14
716 -23  5359.0 TR B K 19.298 7.25 2.5~63.0 95.12 368.77 737.54
716 -25  5360.0 IR A IR 12.806 10.93 2.5~63.0 90.97 766.05 1532.10
716 -33  5363.5 TR A IR 17.472 8.01 4.0~63.0 93.86 568.73 1 137.46
716 =35  5364.5 TR BRI A K 7.852 17.83 1.6 ~40.0 90.93 977. 44 1954.88
716 =36 5365.1 TR BRI A K 10. 668 13.12 1.6 ~40.0 94.00 725.67 1451.33
716 -57 5553.7 KNI 6.082 23.02 1.0~63.0 91.67 1389.83 2779.65
716 -63  5555.0 PRI S I K 19. 549 7.16 6.3 ~100.0 95.28 305. 10 610.20
716 -69  5560.5 VeSS W R 9.889 14.16 1.6 ~160.0 97.10 524.36 1048.71
716 -102  5632.9 TROIK ST 2% 41.682 3.36 10.0~100.0  91.49 208. 84 417.68
716 —-106  5847.8 WK G KT =4 16.383 8.55 6.3 ~40.0 93.31 669.05 1338.10
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Fig. 3 Micro-pore structure parameters of the Upper Ordovician Lianglitage Formation oncolite limestone and

grainstone in Well Zhong-16 in Tazhong area
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Table 5 The parameters of structure of Micro-pore of Ordovician carbonate rock of Well Zhong-4
e Py H9/m LR,  R®ES/  R®EeER hEEN/ hERERS fLHET
Gl ~ % MPa nm MPa nm [X 35/ nm
SE R IR KA 0541 4894.34 0.23 23.97 5.84 28.74 4.87 2.5~16
¥r- s o 0, 3610.19 1.48 10.35 13.52 27.80 5.04 1~63
KA 0, 5 157.28 0.78 5.39 25.95 7.33 19.11 2.5~40
M= 0, 5970.46 0.93 0.98 142.60 1.28 109.30 1 ~100

o4 BB AR IR R A R o Aida il J1oh 1,28 ~49.51 MPa, -3y 23. 51 MPa; Hiff
5 0.98 ~29.76 MPa, -4 14. 48 MPa; 28 i 2} AR 2.83 ~109. 3 nm, 144 24, 41 nm; FLIREE
%5 4.70 ~142. 60 nm, F-347°4 33. 52 nm; T{EHE FYERE N1 ~63 nm(3£5),
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Fig. 6 Well-log and sketch map showing induced-fracture and borehole collapse in the

Yingshan Formation of Well Zhong-1 in Tazhong area
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Fig. 7 Schematic profile of the stratigraphy-truncation and fractured-vuggy reservoirs in the Ordovician Yingshan

Formation carbonate rocks of Well Zhong-1,Tazhong area
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