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Abstract Numerous intermediate and mafic volcanic rocks of the Cretaceous Yingcheng Formation (K,y) are revealed by drill
holes in Anda-Wangjiatun area of northern Songliao Basin and have been yielding commercial gas productions. Eight lithology types are
indicated by alkali versus silica ( TAS) diagram and they are further categorized to six reservoir rock types. Basalt and trachyte
provided the most of effective reservoirs that amount to over 80% of the total. This paper summarizes four categories and eleven
subcategories of reservoir spaces and their characteristics, considering that primary pore spaces and fractures are determined by volcanic
eruption types and emplacing environment while their distribution was controlled by volcanic facies, and secondary porosity and
permeability are effected by in-filling, dissolution, weathering, leaching and tectonic fracturing. Cooling units which are composed of
single or several lava flow units have better reservoir properties in the top and bottom due to primary porosity distributions. Each of the
cooling units behaves as a relatively independent reservoir unit. Favorable reservoirs are developed in the upper part of volcanic
sequences, near vent facies and proximal facies as well as adjacencies to faults. Basaltic lava is characterized as widely extended with
length of 10 to 22km and thin layered with thickness of 7 to 39m for each reservoir unit, which indicates that petroleum exploration in
basalt should firstly aim at the reservoir unit on top of volcanic sequences. Comparatively, trachytic lava is featured with short extension
(3.1 to 6. 3km) and thick layered (100 to 200m), so that exploration should tend to look for reservoir rock bodies with favorable

source and seal conditions.
Key words Songliao Basin; Cretaceous Yingcheng Formation; Intermediate and mafic volcanic rock ; Reservoir space; Porosity and

permeability; Reservoir unit
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Fig. 1 Sketch map showing the location of study area and distribution of volcanic rocks
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Fig.2  Chemical classification of the Cretaceous volcanic
rocks in AW area of Songliao Basin using the total alkali
versus silica (TAS) diagram (after Le Maitre et al. , 1989,
Fig. B13)
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Table 1 Classification and characteristics of reservoir spaces of intermediate and mafic volcanic rocks in the study area
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EETEIMAR

o ] LR 2 5 B R K WL B ) G 2 ) R
FEHEMILBE . RELESE PR AN AR TR
ST A ST, TR CE(EMR3) .

LI FL R K AL TR JB S BB B JBURE 22 1] 428 1 S 181 45 L
HRFERNRE LR (B 4) . KILBEE K LR
ARG RBR BEFLA R ERE S5 K R B 6B k1R
BEREX: KIAREHILREHE R TEHRKE, AREKE
b T A B ] FL BR B 5 R 5 A50RE FE 38 7L BR BB R AN (LA
2%kH) .

RAA® GAFESGRETEFREERBLELEM
B,

BRERARKREEGLET R RNRRE, QEHE
MR HEE(BR2)  RERERF . THREEFH
WHEE(ERS), ARBEMZ BN ELE. WEEEFT
B A FLBR B B, (R] B R S A VA AR A BT R LA s
AFIRAED Y7 th 59 EEEH

B OIEIEDIGE K A RaE, ERERH TE



86

RO K AR — IO R , 1 U7 S R T &
AR BRI KR, BBk R A 3K th T AR BRI 7 A B
T YRIIERSE (BIR 6) , AR A S E R A 76 R IR Rl
KAERTRE RN RRATRE(RRT) . BAERBATHE
AMFKE S S KTURY , RE R KRR ERRTE
B, EBEAHTAMETH T, ARERH THARRR
SRS HERFEZR, KR BEESHRTI THERE
HKAEA B SEAERATERE R, KE 0 HER AT
A EARH o

RELK BT YHERERTERNEXERL, &
EPE R/ BB RIL (R 8,9) EEFE ML (B 9) M-
HETL(ERR 10) . WRERELET UNFREE FE
Mgk (BRRALEE) &4

KA FEAEMERER XA AR RERPTE
S F T A R AN R A AR B AN

Mg NS A a0 R E VX, KPpk
BEEA, AORAESHRERRE, KA NEREN NEA
TRASDREWE, NUFEREBEERE, BE X8
REEFEETEAXNAEFMKILERBE, &0 L REIME
NBEAT P BBEFRNRT , KL A AR E Bk
NEE(ERS)

KINEERBIRKI RS, FAEREEERK. KR
MBEFRZNEAT RERRIHHE— ST RERILH
%, R R R A R A FAEREEZ RN H
BEREFERNHENRERERR, MERKERENLE
RAFTRNACNETR Im £, REERNENREER
WXL g So o B AL 7= Wy A UTAR W JB B SE S (AR 11) , A
TS LAGRAE T 38 5 TG K 07 [ _E B9 AL 2B T S LB
B, B R IR S T TUR, K LE K8
BERREHTEMK.

ERURES SERAT , GRELR R ET YR ERE
R EREARER 2T K. i THBERBERNESR,
R E Ry [ S K /A —, H BA AL i 4 (B
f10) , 3 B GRS XURR A 55 T U AL ( BRI AR 12) o

3.2 BEMESHYUME

FIF CoreDBMS & .0» B 45 43 87 8K 44 X v Bt K 1WA &
PAT T EFLERG T34, FH AR R AL B AR 5 347 7L B
WP HARILRE, RSB R TE AT Rit
TIXF b4, B 4 el LUEH, SCWFLRE S ELR T
HERBEMXERE AR HRE 4 MAAPNRE: X
HAFEESARE, MRLRE S A RERLER, BE
SEMR; I KMIXE#ERHSLERERNTF 5% , AEHRZ
I XAERETMALBE L 10% ~20% , T I XEESMAR
5% B FRANELER T RERHELRT, I XHE
BAMBBFIR SAMBEHRELT . VRAEKIATL
BRESHLRWEN 2.8 ~4.2, BRXF RSB LSAL,

Acta Petrologica Sinica %% %% 2010, 26(1)

40
B =47

201 ¢ *
1L

10 £/
&

Oﬂmu
0

y=0.7037x+9.6875
R=0.4757

L . . .
10 15 20 25 30
Ml 1L % (%)

B4 B Ol gE A AL RS S AL BB R R R R
Fig. 4

analyses and core determination of intermediate and mafic

Correlation between porosity calculated by image

volcanic lava rocks

RERELHERENANEREE, bl i, PR A
UE A RTLBREARABRE L5 TRESAMRENE
BRE,

EME KA E B R T - KB E#EX
O, s KEEET, KILAKERILRENSERREN, L
UrERZ  BRERRR, AR+ B & /N KR
EMEEERE S LB TRIL EB6HE, BEL S
K BHEEREMILLE, RUEABHEERN EE(E2),

XF 20 CVEGH o Febk Ll S B o 2 LA B A R T L
Giitortr , SRR 80% B UK R4 7E KA AR
EET, ZUCE KL AFRE MBER A UE R B 20% (F
2), MRSERE, FRAMHBEAMRANTHERESL
85% , SHBMEN M WHIEAR T, HEE LR
BT RE (KT 80000m’/d) ¥ B, R HAG B ME &
B4 OFHIRE T DA R T ERE B R HF 397 GEAE X
1%, BRI SEXE LU R, B H B R - AU R T Tk <
J2 5 BRAE (40000m’/d)

4 pRMEKIIERBER FRER

ERRH, hENKILAERES A L RAREY
e, AR E BB TR R . B LR
KINEHEERE T, EFRIEZE T a3 s o Fmt & 77
TR BT T RS R A 2 ] B 4070 O R 1 FO LS LR
AFRME WA R IR R SoE , AU E X R RS
g, FEENRRE TIRELRNETRENEES
(6] A R

© ZRPEARIME MR LR SY/T 5830—93,1994
L



KREAF LR ERE P RN K2 AR AR AEILE

®2 PEHALEEHEYHENBTUBESTHNEXR

87

Table 2 Porosity, permeability and productivity according to lithology

s fLBRE (%) BEE (107 pm?) AR HARE (m’ -d™")
BARHE S A JUTHME 5 F i Bl S LB BE BT
XRE 4.7 2.0~6.0 0.12 0.01 ~1.00 30% 173122 17312
RiliE 8.3 4.0~14.0 0.06 0.01 ~1.00 5% 21443 21443
HiE % 5.0 4.0~7.0 0.02 0.01 ~0.04 52% 330753 82688
Kilifamks 17.7 14.0 ~20.0 0.80 0.20 ~1.50 6% 56017 56017
BK 5.2 2.0~7.0 0.13 0.01~0.70 7% 8382 8382
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Fig. 5 Profiles showing vertical change characteristics of porosity and permeability according to basalt (a) and trachyte (b) by

respective borehole with continuous drill cores
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Table 3 Dimension statistics of intermediate and mafic volcanic bodies in the study area
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Fig. 6 Dimension and morphology of basalt (a) and trachyte (b) shown by seismic sections
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Photo plate

1-Vesicles and groundmass dissolution pores in basalt; 2-Vesicles filled by quartz, calcite and saponite and threaded by cooling fissures;
3-Intercrystalline porosity filled by calcite; 4-Interbreccia pores enlarged by dissolution and groundmass zeolite dissolved to form dissolution pores;
5-Primary joints intersected by tectonic fracture; 6-Intracrystalline quench cracks in tephrite; 7-Interbreccia porosity filled by hydrothermal fluids and
fragmented breccias; 8-Feldspar phenocryst dissolved to form intracrystalline moldic porosity; 9-Both phenocryst and groundmass alkali feldspars in
trachyte dissolved to form secondary spongy porosity; 10-Pore-filling zeolite dissolved to form secondary porosity; 11-Weathering cracks and fissures
mostly filled by secondary products and subsequent hydrothermal fluids; 12-Interbreccia fractures enlarged by dissolution and form voids in their

junction
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