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Table 1 Chemical compositions of volcanic rock in Yingcheng Formation of Changde Area, Songliao Basin
1.:"; oo J%IE Sl()z Alg (); FC2 ()g Fe() Tl()z Pg(); Mn() Ca() Mg() Kg() Ndz() J:"]M T()L
- 7
" m | GO | CH || | | G| CH | | | | h | GH [
{s701-1 |3579.21| 74.36 13.36 0.63 1. 56 0.2 0.03 0. 06 1. 05 0.6 3.47 3.51 0.7 99.5
{s701-2 |3601.05| 74.6 14.8 0.18 0.68 0.29 0.03 0.02 1.23 0.19 3.34 4.34 0.42 100
{s701-3 |3573.94| 72.68 13.07 2.85 0.55 0.22 0.03 0. 34 0.52 0.05 5.35 2.49 99.6
{s9 3582.06| 72.68 12.16 1.35 1.61 0.22 0.03 0.1 1.75 0. 39 3.27 3. 14 3.31 100
{s9-1 |3660.98| 74.31 13. 06 3.29 0.31 0.19 4.09 4. 74
{s901 |3584.72| 75.19 8.61 2.69 8. 87 1.03 2.24 1.4
{s901 |3585.22| 68.89 18.75 3.17 0.41 0.67 6.51 1.57
{s901 |3585.55| 71.6 16.67 2.2 0.37 0. 46 6.22 2.44
{s701 |3583.06| 75.19 12.99 3.32 0.41 0.23 4.04 3.85
{s9 3571.63 67 20.13 4.01 0.3 1.02 4.61 2.95
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Table 2 Lithologic characteristics of pyroclastic in Yingcheng Formation of Changde Area, Songliao Basin
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Table 3 Lithological characteristics of the volcanic facies in Yingcheng Formation of Changde Area, Songliao Basin
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Table 4 Types of reservoir space of volcanic rocks in Yingcheng Formation of Changde Area, Songliao Basin
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Fig. 4 Porosity statistics of different lithology of volcanic

rocks in Yingyi Section Changde Area, Songliao Basin

~0.07 -
0.06 -
0.05 -
0.04 -
5 0.03 4
0029
0.01O ro]

GBRKE mERE  RRRRE

0.06

= (X10°um’

TS B E

&5 AN LA B R X — Bk A
ARE B E Rt
Fig. 5 Penetration statistics of different lithology of volcanic

rocks in Yingyi Section Changde Area, Songliao Basin
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Table 5 Fracture parameter statistics of igneous rocks in Yingcheng Formation of Changde Area, Songliao Basin

" HORKE | REERKE | KBE | mEE RBLEEFEE (mm) TR RKE | K%E | MEE I I 244 95 [ (mm)

i (m) (em) | G/m) [(m/m?) | gk | /b | BEy | (em) | CGR/m) [(m/m®) | SRk | JF/h | B
Y5 45 R K 8.18 121 2.078 | 1.644 | 0.24 0.05 0.1 121 2.078 | 1.644 0.2 0.05 0.1
N E BE KA 2.65 0 0 0 0 0 0 0 0 0 0 0

B 10. 83 121 0.657 | 1.241 | 0.24 0.05 0.1 121 0.657 | 1.241 0.2 0.05 0.1
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Fig. 8 Reservoir space characteristics of Changde gas field, Songliao Basin
(a)—fh N GE b JE BE A 10X4C—) . 35 T 9-1,3660. 48m; (b)— il N 4E . i B BE IR A 10 X4 (—), 5 701,3581. 29m; () —35 3K 9 I,
3572, 5m, LR O BE K A L FF A MR 5 24 4E s (D — 5 IR 9-1 I ,3659. 98m, IR I BE KA M i 4% R s 5 (o — R AL, 4 B -0 B I 25 B K
FS701,3584. 02m, 1000 ; () — % FL, K &5, FS901,3584. 7T1m; (g) — R L, 10X 4 (—), 35 701, 3576. 56m; (h)— i fL, T AL 3,
100X , 75 % 901,3662. 48m
(a)—Intracrystalline seam, crystal tuff 10 X 4 (—), Fangshen9-1, 3660. 48m; (b)—intracrystalline seam, crystal tuff 10 X 4 (—),
Fangshen701, 3581. 29m; (c)—well Fangshen9, 3572. 5m, green tuff, open tectonic fracture; (d)—well Fangshen9-1, 3659. 98m, gray
tuff, structural fractures, filled; (e)—secondary intragranular pore, lithic crystal welded tuff, FS701,3584. 02m, 1000 X ; (f)—dissolved
pore, tuff, FS901, 3584. 71m; (g) —intragranular dissolved pore, 10X4(—), Fangshen701, 3576.56m; (h) —dissolved pore, SEM, 100
X ,Fangshen901, 3662. 48m
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Fig. 9 Destruction of the reservoir space of Changde gas field, Songliao Basin
(a)— KA M A TSRS 10X 4+, F5 I 6-1,3662. 48m; (b) —ZWIH P F L, 10X 10(+) , FF % 6-1,3663. 68m;
O— LI A Y, 10X 4+, IF VR 101 FH FH IR 3496. 96m; () — 5 A7 FILZEE 10 X 4(+) , F5 % 901 H, H K 3581. 5m
(a)—Feldspar and calcite filled the pores, 10X 4(+),Fangshen6-1,3662. 48m; (b)—multi-phase mineral filled the pores, 10X 10(+),
Fangshen6-1, 3663. 68m; (c)—quartz filled the dissolved pores, 10 X4(+), well Fangshenl101, 3496. 96m; (d)—calcite filled the cracks,

10X 4(+), well Fangshen901, 3581. 5m
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Abstract

The volcanic reservoir in the Changde area in Songliao Basin consist of ignimbrite and tuff, most of
which belong to acidic volcanic rock, and is very different from other volcanic reservoirs of oil and gas
basin in China. The rock is generally compact in structure and texture. Structure cracks and corrosion
caves can be observed in drilling cores, with dissolved holes seen locally. Various types of reservoir space
can be found under microscope, including intragranular dissolved pores, intra— crystal pores, structural
micro-cracks, cracks and contraction joints and others. The volcanic rocks are generally thin, with about
75 m of the biggest thickness in the volcanic rock of Fangshen 9 well. In addition, the Fangshen 9 well
shows an explosive facies, while other places show effusion facies. Volcanic rocks in the study area are low
— porosity, low — permeability reservoir, and its lithology and lithofacies are closely related to physical
properties and control the formation of the primary porosity. Late diagenetic reformation, including
tectonic activities and dissolution determines the degree of development of secondary pores. Fractures
produced by tectonic movement are the important factor to improve reservoir quality, while the late filling
destroys the capability of reservoir and accumulation. The superimposing areas between eruption and

effusion facies near volcanic crater are the favorable target for gas exploration.

Key words: Songliao Basin; Changde area; yingcheng formation; volcanic reservoir





