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Lithologic and Lithofacies
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Depression in the South of Songliao
Basin

JIANG Xue', ZOU Huayao', RAO Yong?,
YANG Yuanyuan'

1. State Key Laboratory of Petroleum Resource and Prospecting;
School of Resource and Information Technology, China
University of Petroleum, Beijing 102249, China

2. Beijing Research Center of China National Offshore Oil
Corporation, Beijing 100027, China

Abstract The Changling fault depression is the largest fault
depression in the south of Songliao Basin. The deep formation in the

depression with a low exploration degree contains abundant
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extensively, as a good reservoir of oil and gasses. According to core
observation, thin section identification and integration of well log
and 2D/3D seismic data, the Yingcheng formation and Huoshiling
formation are rich in volcanic rocks, mainly consisting of lava and
pyroclastic rocks. 5 types of volcanic lithofacies and 11 types of
volcanic subfacies such as explosive facies, overflow facies, volcanic
conduit facies, extrusive facies and eruptive—sedimentary facies can
be identified, which are mainly overflow facies and explosive facies.
The volcanic rocks in the depression are distributed along big deep
faults and superimposed by many times of volcanic eruption in the
vertical direction in models of eruption of both central type and
fissure type. And three volcanic eruption cycles can be identified in
the Yingcheng formation. Statistics show that the rhyolite in the
lower part and the upper part subfacies of overflow as well as the
tuff in pyroclastic flow subfacies of explosive have many gas pores,
solution pores and fractures, which may serve as a good reservoir.
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Fig. 1 Division of structural units in Songliao Basin
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Fig. 2 Volcanic rock types of core in Changling
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(a) YS101 3840 m (b) SN185 ,2110m
(a) YS101 well, rhyolite, 3 840 m (b) SN185 well, basalts, 2 110 m
Rhyolite: acid effusive rock, mainly with porphyritic Basalt: mafic effusive rock, mainly with vesicular
texture and rhyotaxitic structure structure and almond structure
(c) DB11 ,3755m (d) YN1 ,3833.45m
(c) DB11 well, andesites, 3 755 m (d) YN1 well, tuff, 3 833.45 m
Andesites: intermediate effusive rock, mainly Tuff: volcaniclasitic rock, mainly with
with mainly with vesicular structure and tuffaceous texture massive structure
almond structure
3
Fig. 3 Petrological characteristics of volcanic rocks in Changling fault depression
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(b) Seismic reflection characteristics of overflow facies
= = S
(c) (d)
(c) Seismic reflection characteristics of volcanic conduit (d) Seismic reflection characteristics of
facies and extrusive facies volcanogenic sedimentary facies
4
Fig. 4 Seismic reflection characteristics of volcanic facies in Changling fault depression
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Fig. 6 Model of eruption of central type
36 2009,27(23)

(Articles)




J‘CMK

1 g
L

A rm’ )
200f 50— asu)o

AL IITE S

AEim )
LT 20000

LR
kil

skl

m | g

‘my
S — 0

i

P

R L

1avimb

LAUE RIS

1 game®
I —— ajob2

L

#l

3 654

TN

3750

EREL R
5t
395
a0
bosi_

4 11

H1S0

4.2

i

Fig. 7

ALFE 2 4 I (6] /ms

7 DB11
Electrofacies analysis of well DB11

B it

(a)

_';rt(uc. & Teckwology
3.2
9
9 o
— —
—> —> °
b
o
9 9
Y o
’
o 9
3 o o
( 9 ) b I b
5
o il . ,
s
s o 11T
N 9 9
b o
9
’
[15]
b o
N
s N N
9
[16]
o ’
N N N N
b
[17]
o

Kl LB A

ekl
i O SRR D

UE] PR R| %‘)ﬂlll Il]%ﬁ:ﬁm $RA BN
(b)
8
Fig. 8 Model of eruption of fissure type
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(a) Example of facies and eruption cycles of volcanic rock in Yingcheng formation, well YS1
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(b) Example of three eruption cycles of volcanic rock in Yingcheng formation, on seismic profile
acrosses well YN1 and well YS2
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Fig. 9 Evidence of well and seismic data on eruption cycles
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Fig. 11 Distribution of volcanic subfacies in reservoir of
Changling Fault depression
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Fig. 12 Relationship between subfacies and porosity and permeability of the volcanic rocks
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