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Abstract: In the forming process of tight sandstone oil and gas reservoirs, the spatial-temporal
coupling relationship between high-quality source rocks and high-quality reservoirs is a crucial factor
controlling the reservoir types and abundance. In order to better understand its controlling function, we
applied the geochemical data, constant-rate mercury injection experiment, conventional mercury
injection experiment, and fluid inclusions and other analytical data in the study area, and compared the
tight oil reservoir in the southern Songliao basin with the tight gas reservoir in the northern Songliao
basin. The distribution of a hydrocarbon generation and expulsion center of high quality source rocks is
basically consistent with the overpressure zone, and its boundary limits the scope of tight oil-gas
accumulation area. Besides, under the constraint of pore-throat structure, the lowest permeability of

Z in the fourth member of the Lower Cretaceous

high-quality reservoirs is defined as 0.1 X 107° pm
Quantou Formation(K,; g, )in the southern Songliao basin,while 0.05X10? ymz in the Lower Cretaceous
Shahezi Formation (K;Sh ) in the northern Songliao basin. Furthermore, one of the preconditions for
forming tight oil-gas reservoirs is that the tighten period of reservoir should be earlier than that of the
main hydrocarbon expulsion of source rock, which is the basis of the reservoir-forming mechanism.
Spatially, the ‘reservoir sweet spots’ are developed always in the intersection of high-quality source
rocks and high-quality reservoirs, where powerful pressure and high permeability and other geologic
features are available.

Key words: controlling function; space-time coupling relationship; high-quality source rocks; high-

quality reservoirs; Songliao basin
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Fig.2 Frequency distribution histogram on geochemical characteristics of source rocks in the study area
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Fig.3 Contour map of hydrocarbon-generating intensity in the study area
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Fig.5 Relationship diagram between pore throat radius and contributions of permeability in the study area
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Fig.7 Classification scheme of tight reservoir in the study area

23 REBEXZEHRIE

I BOE AR R R T R B S ) R A R
J o B B2 S bR 5 R EE DR /N R RE 7 R 1Y O
BERRDY . R BV KR IR A S 1006 1 T
AR HAEAE— B I n] 7 42 10 MPa [ . 1X g
o TS BUR Ak 2 s T I HERK e
MR T — BOl B R R B ARE A B & T 10 MPa
f4 b S g e B e TR DY BRI X . Ho .
(RS0 N b a c R LIS LN | o TN /i ]
FE A R 35 20~25 MPa; ZL G B i) I E =R H
TESE T LA RO 10 R 3 00 L A T R A AL T
15~18 MPa i [l P 5 171 A% ¥ 4K 7 e Ak A1 A2 5 By
AR XS R KB S 2/ T 15 MPa " [ERE,
A IR s S AR J 8 T XU AL A T o S DX e v 3] 1
LI 55 = R A E R 9 10~16 MPa,3 A fE X
P4k T TR H oy B A 5 5 g g L AR A JR AT R A 5 2=
AR R L H X EIEEZ /0T 12 MPa,

RS20 R T KRB R 8h /& sk, T
T+ 2 AW 5 DX DAY F8 s i L X MR A R s
FEA W) ity R (24 R AR v 0 1) T8 4300 03 UK
TE I PR AN A WU O e L R e W it e 7 i &2
U PREN R B R T B R AR . T
R T B (I Him B 3 18 . il 5T T B e 2 Bl
R TS 18 5 DA T 728 32 5 AN [ 14 2 24 A 3 D5 J22 1
AT HEGR L Bl v TR R A e M R B R T T
I8 140 ms I A 28 W J2 A0 (A v T 2 TE AR 56 06 22 )
SR

3 MREMHESEXREREERIEN

it 18] IC AT 5K R 45 1l it SURR R S BY R ML 38

PR T — BRI A R R 3 A 45 2R B«
P A AEMEILE] 1 000 m B, HA B EE WL H
B 5% B K OOF 2 AR L (E 0 i R R B R A
1 000~1600m ¥ JE& X [u] oy i I e A o HiE ke B B

3.1



1M Zok B L5 S B IR AR A O R R B X b B B T S A b B0 SRR & 23
121560000 121600000 121640000 121672000 121680000 121688000 121696000 21704000
a } gl b Xs13 4 i % SeaXsad
N || A
’ .
b= = l:ﬂi
= =
2 &
O \O]
S S
= )
= =1
= =
= P (=
b= Pl (=
= Sle =
= 7 S =
b= =
= =
E =15 g
= = B
S &
=1 =]
=1 =1
= =Bl L)
= S <
<] <1
Bl 3| N
= =
= =1
& T i
cwn /S 2 ) 2
[21560000 * |2]’600000’ [21640000 121672000 - 121680000 [21688000 121696000 21170400
Lot | | — [ ] =] <= e [ [ e [ el [ ~][~]
s N o hRE W —wH —pa g SQ2 5Q3
W& @R MESK SEMK W W EEE mEA HiRs BEA MR HdEs SR

a AR B SR DY B s b AR Vb T4
B8 HREXMEMEETLESHE

Fig.8 Plane distribution map of high-quality reservoir in the study area
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Fig.9 Relationship diagram between hydrocarbon accumulation period and reservoir compaction period in the study area
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