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Abstract: The authors mainly focus on the description of various spaces in the volcanic reservoir and
their response to some geophysical detection methods. Eleven types of volcanic rocks are found to be
effective gas reservoirs in the Yingcheng Formation of the Songliao Basin. Association of different pores
and fractures forms the reservoirs space in different rocks. The fracture density and their opening sta-
tus controll the permeability and throughput of volcanic reservoirs and change along with the variation in
lithology and lightfaces. These fractures are of multi-evolution stages. Micro-resistivity scan logging
(MRSL) can be used to identify the length and density of fractures in volcanic reservoirs. The apparent
porosity is calculated by using the results of MRSL. Fracture detection at pre-stack helps to identify the

density and direction of fractures semi-quantitatively. These results are proven to be helpful in making
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well development arrangement and underground artificial fracturing.

Key words: Songliao Basin; volcanic reservoirs; image logging; fracture detection at pre-stack
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Table1 Lithological features and the assemblages of reservoir space in volcanic reservoirs of Yingcheng Formation in Songliao
Basin
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Fig. 1 Relationship between lithology and fracture of vol- 3.1
canic reservoirs of Yingcheng Formation in Song

liao Basin o

2
Fig.2  Character of volcanic fracture of Yingcheng Formation in Songliao Basin
A.XS201, 3 177.99—3178. 12 m, s s ; B.XS1—1 3 408.89~3 409. 12 m,
) ; .o . » 2003.
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2

Table 2  Relationship between grade of volcanic fracture and reservoirs productive of Yingcheng Formation in Songliao Basin

o)
/m /% /10 #m? /Pm /(g em ) /(m3 > MPa 2 °d 1)
C °m™bH /mm
I >30 >10 >3 >0.5 <2.4 > 10 >1.0  0.040C )
I 10~30 5-10 1-5  0.25-0.5 2.4-2.48 10-5 1.0~0.5 0.040C
m <1 <5 0.1~1  0.1~0.25 2.48~2.53 5~3 0.1~0. 5 << 0. 040
1L <0.1 <0.1 <3 <0.1

3 XS9 X—CT
Fig.3 X— CT image of cores whole diameter of XS9 of Yingcheng Formation in Songliao Basin
A. s ; B ; C.
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Table 3  Results of calculation of volcanic fracture of key
) wells
s o
\[gm ' /m /m / /m  /(m°m 2 /%
) 3530~3 532 2 2 1.25 1.15 0. 83
. . . . 3539~3 541 2 1 1. 44 1.15 0.71
3541~3 545 4 6 2.41 2.16 1.15
, 3545~3 551 6 11 3.98 3.11 0.51
; 3551~3 555 4 6 1.76 1.58 0.70
, ; 3555~3 557 2 2 2.28 1.88 0.30
R ; 3561~3 572 11 15 2. 89 2.29 0. 60
; 3584~3 587 3 3 1.91 1.52 0.93
N 3592~3 598 6 7 2.15 1.77 0.21
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Fig. 5 Prediction of volcanic fracture of Xingcheng area of Qingshen gas field in Songliao Basin
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