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Comprehensive Evaluation on the Sealing Ability of Mudstone
Caprock in Meishan Formation of Qiongdongnan Basin
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Abstract Based on the single well and sedimentary facies data, the mudstone caprock in Meishan Formation of
Qiongdongnan Basin was com prehensively evaluated. The results showed that the lithology of caprock was mainly
shallow-bathyal marine mudstone, and the caprock developed in northern uplift belt and central depression and the
lateral continuity was good. The macro parameters, which included the maximum single-layer thickness cumulative
thickness and sandy content, showed that high-quality mudstone distributed along the northwest-southeast
direction. Based on the relationship between sonic interval transit time and the displacement pressure of observed
rock sample, the difference of displacement pressure between sandstone in the first member of Sanya Formation and
mudstone in Meishan Formation was calculated and the microscopic evaluation was carried out. The results
indicated that the characteristic of the difference of displacement pressure was high in the upland and low in the
depression for single well. The parameters, which included lithology, sedimentary environment, the maximum
single-layer thickness cumulative thickness, sandy content and the difference of displacement pressure between
reservoir and caprock, were evaluated with weight to comprehensively evaluate the sealing ability of mudstone
caprock. The results revealed that the comprehensive quality of caprock in Meishan Formation changed regularly;
the characteristics were low in the north depression and high in the central uplift belt and central depression; the
sealing ability of mudstone caprock for the littoral facies sandbody developed around the northern uplift belt and

turbidite sandbody developed around central depression was strong in Sanya Formation.
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Fig. 1 Tectonic Units Map of Qiongdongnan Basin
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Fig. 2 Diagram of the Characteristics of Cenozoic Strata (s
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and the First Member of Sanya Formation
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Tab. 1 Parameters of Mudstone for Single Well in Meishan Formation of Qiongdongnan Basin

/m /m % / /MPa /MPa MPa ' /m
YC8-1-1 68.5 16.0 37.0 5.8 0.4 5.5 1 239~1 468 1
YC8-2-1 13.0 10.0 37.9 2.3 0.4 1.9 430~ 510 1. 11
ST31-2-1 2.0 2.0 93.2 4.3 0.4 3.9 884 ~1 047 1.1I
ST24-1-1 65.1 16.0 8.7 3.1 0.8 2.3 521~618 I
YC13-1-1 21.3 2.5 85.3 6.2
YC13-1-2 138.0 44.0 29.8 6.3
YC13-1-4 54.0 15.0 68. 6 6.8 1.9 4.9 1 097~1299 I
YC13-1-6 71.5 12.0 57.1 8.0
YC13-1-8 100. 4 34.5 62.0 9.7 2.3 7.4 1 683~199% 1
YC19-1-1 171.5 29.5 29.7 5.9 2.6 3.3 748 ~ 886 I
YC19-2-1 6.5 6.5 43.2 6.0
YC26-1-1 210. 1 80. 5 38.3 6.2 1.5 4.7 1 065~1 262 1
YC7-41 50.5 21.0 28.3 5.5 1.6 3.9 884 ~1 047 I .10
YC13-41 87.0 21.0 2.6 7.6 1.8 5.8 1 315~1557 1
YC13-4-2 103.0 34.0 24. 4 8.5 1.4 7.1 1 605~1901 1
YC13-6-1 88.0 12.0 27.1 7.9 1.7 6.2 1 405~ 1 665 I
YC14-1-1 45.5 10. 0 38.9 8.7 0.4 8.3 1 891~2240 1
YC14-2-1 28.0 9.5 40.5 8.0 1.0 7.0 1 587~1 880 1
YC15-3-1 15.0 8.0 90. 6 6.5 0.3 6.2 1 405~ 1 665 I
YC21-1-1 47.5 29.0 50.0 5.9 2.0 3.9 884 ~1 047 1.1I
2 YC21-1-2 6.1 6.1 81.3 6.2 1.9 4.3 975~1 155 1.1I
YC21-1-4 39.6 10. 8 62.0 5.0 2.0 3.0 680~ 806 I
IS131-1 34.0 17.0 0.0 2.4
YING9 123.0 59.0 54.9 2.1 1.1 1.0 226 ~ 269 11T
ST32-3-1 75.8 55.2 15.7 2.3 0.8 1.5 340~ 403 11T
YC35-1-2 76.8 10. 1 73.7 5.8 1.9 3.9 884 ~1 047 1.1I
IS151-1 169. 6 74.7 16.0 3.1 1.9 1.2 272~32 11T
1S4-2-1  334.5 128.0 21.7 3.0 1.4 1.6 362~ 430 I
ST36-1-1 738.0 106.0 7.7 2.1
BD19-2-1 140.0 40.0 0.0 3.8 0.2 3.6 807 ~ 957 I
BD19-2-2 315.5 155.0 5.4 4.2 1.3 2.9 657~ 1779 I
BD20- 1-1 237.0 81.9 0.0 3.9 2.1 1.8 408 ~ 483 I
BD15 31 101. 4 78. 4 24.3 4.0 1.0 3.0 680~ 806 I
BD23-1-1 98.5 61.5 7.9 5.0 1.7 3.3 748 ~ 886 I
BD6-1-1 31.5 14.0 3.4 2.2 1.0 1.2 272~322 I
10 7 %, — (break through pressure); ,
C 3). ) )

(displacement pressure,
)[ 14



156 SR A B IR 4R % 33 %
’ 2 2 :H 3 g H Oy
4 ; O, . P.= APy,
Hao .
(Pan ). P, 0.65~Q72g/cm’, O
(Pas) (AD) L1g/em’, Q 38 g/em™<< (0, — 0, >
[15]
° Q 45 g/cm3° 1
(123.22—41/23.78 (3),
Pwm=e e (1) . 1 000 m
I 5 00 ~
Pi=In % 2 1000m n 200 ~
(1. 500 m 1 100 ~200 m
(15] vV ; 100 m
. 4
[ 16]
1 .
: 4
29
C D. 4.1
[18-21]
(Pg) ’
(AP(I) . . N N N N
H ’ 5 ’
16l 4 ’
( 4.3.2.1C 2).
, 1y, YC13-1-4 4 8 m
P, = (0, — 0 )gH 3) s
HE L /M Pa H % L S1/MPa #HF ¥ L 1/ MPa
¢ 2 4 & % 10 12 0 1 2 3 0 2 4 6 8 10 12
500 T T T T T 1 2000 T T 1 500 T T T T T 1
1oool © . rooo | ©
2500 ﬁ“‘“’.‘& .
1500 n{w‘%‘f" : 1500
2000 N o 2000
3000 N, o s
E E E s
® 2500k K N e ® 2500 :
& = &
3500 b
3000 % 3000
3500 °«:§.,‘°°° .. 3500 S
4000 |- FA S R
4000 ’ 4000
45000 45000 4500l
a HWOARSE b =WH —E#E ¢ WL ES = WHA—BrraEith

Clgwars Gl =2—2aa Fgoagaassd = E—ndame

4

Fig. 4 Relationships Between Displacement Pressure and Depth of Mudstone and Sandstone
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Tab. 2 Comprehensive Evaluation Parameters of Sealing Ability of Caprock
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Tab.3 Results of the Camprehensive Evaluation
on the Sealing Ability of Caprock
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Fig.5 Distribution of Comprehensive Quality of

Mudstone Caprock in Meishan Formation
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