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An analysis of main control factors and accumulation patterns of gas reservoirs in
Lower Cretaceous in southern Songliao basin

He Xinghua

( Exploration and Production Research Institute f Northeast Company, SINOPEC, Changchun, Jilin)

Abstract: This paper discusses the essential petroleum geological conditions of gas accumulations in the Lower Creta-
ceous in Southern Songliao basin based on the achievements got in exploration and development in recent years.
Source rocks are lacustrine dark mudstone and coal measure strata, reservoir rocks are mainly sandbodies of subaque-
ous fan delta and delta facies, and local and interlayer cap rocks constitute effective seals of gas accumulations in the
Lower Cretaceous. Vertically, there exist three reservoir combinations( lower, middle and upper) , of which the middle
and upper reservoir combinations are the result of modification and remigration of hydrocarbons in the lower combina
tion. Hydrocarbon source, structure, trap and preservation conditions are the main factors controlling gas accumula-
tion in the Lower Cretaceous. Laterally, gas accumulations in the Lower Cretaceous are separately distributed in fault
depressions and become several gas-bearing units. Hydrocarbons in the fault depressions are characterized by their an-
nular distribution, i. e. gas zone, oil & gas zone and oil rim are successively distributed from the center of fault de-
pression to the swell at the boundary. Gas are enriched vertically in three horizons, 1i. e. Nong, an gas horizon in lower
Quantou Formation, Xiaochengzi gas horizon in Denglouku Formation and Wujiazi gas horizon in Yingcheng Forma-

tion. All of them are characterized by cross-over and multistage accumulations.
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Fig. 1  Distribution of hydrocarbon kitchens in

fault depressions in Southern Songliao basin
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Fig.2 Diagram showing hydrocarbon migration directions
across Shiwu fault depression in Southern Songliao basin

1 —JIL AL 2 — i DBk 4 3 —= Sk = DU B
4—IRR A — B 5 —ERIEAL; 6 —E WAL T U T4

8 — KA We 215 O —%5 2 PR AL T IHI; 10— 341 TR 11 —0e]
AL 12 — K ATV AL T 13 —2E T 14 — i <Ie 5

fi; 15— I

3 EEKRER

3.1 i

FAIL F s v 0 B PR S BRI, T 1 2 S T B
T AACOURE 5 L #2550 KNV K, 1T B8
YRR/ BB W B AR SR B . ek
Ui, KW B I s 5 K, AR s, KRR
PR, PAARREEBREAN T Z . KRR
TR AT R R e T o A0 - Je W o v /= 5 O
REE, RIME R . KETFEsP AR () <
ek, /1N T B e /NS () Ak — N IR R AR,
2 ot A R R s B 1 (1 B R
“URTER” FERA R DI AR R . < YR 1K —
D5 HRBUE, Y BEOR I AL RE FE o8 T ke
PR . A T ARG EE AR R
L, AT AL p— TIERECA &, LA KRN
E, - RN IR BT 1)

HIFICE T BT N R A &P, Al
PLEA G T, RBEKM TN 845 7% ik
AR, 10T HR AL A SR BRI v [ Y,
TMFATE T FEEGER IR 70 A T W e St A, o3
825 0BT B L R Ty b RAR AR ME SR AR i,
3.2 ik

FEM TR EE IR K BN I R v, Fg st 1 T 4R 2%




78 Aol 5 R R A R

025 %

e REEPPIN R . AR N EHEGRA
SRS, ISR EERIAELL T LA .

1) MaEAE Rl ds 2 )= 1 A
WA K . R 3 105 R 8 5 A A TR ALE
FATE T R SE TR 1 18] 2 I8 B 7 B B, T P A
MR SRR DR E T8 FRE SRR TP E R
RURVAERRRFAE o 40 o 32 S oA (0 o 3t 52 5T s,
LA 2 Wi 20 Bl I 1AL, 0 e e 2 O, o AR R
e, T B 2 e K TR B2 AT IA 8 000 m LA b (2 + = K
b) o AR BRI TR I BRI X
ST g3 A AN H T B Y L PR T8 S R TURR T
VA AR, T TR FRRh . 78
YRR+ B W RE, 320 R s B v 4L AE
A P AU I 33 31) A et v U, 7 A FLAth 0T s,
HERRA 2 EAEG IR A L B ke
i

T e St (R R P St R i T 2 T A il
JERIEG J2 B0 23 A R 5T . A e b 5T e A
wh, BESSCHE AT I U5 0 308 22 I AR RS ATK R J
A, R WA LAk AR 1K) B = A I = A,
PIVEAOT LT . T 7 M A SR D Bk o A L B
T R AR AR 3 1 1 ¥ BB G 38 1t = )
PR HIECHI BB S, AL 1A S0, UTRRAH SR
T AN = A WS SR o) e K IR T 1] 3 AR .
JERE LU B W B0 W i, AR SR RLAS[R] 1
T B i BE AN, DLIAR IS G lie s i ay, ik
I A S TIE Al e

2) Hyigiz gt as M . P PSSR
TN RIS BT I W 1 R T B B S S5 A 3

X T X T AL I B (M ), R B K B
BEAA AR Z BB X, F F R 4
BRE, BRERR(M) SRR, FERTIIX, 3

A IIA 7 A, s S R b e i A F -+ =2
H AR Y

AR, W K R B XIA R T HEG KRRz
BAEMEFR W . B TRAREHX T B 5 A
B R AR AL 9 2, VT SO T R 2 TR T
43, W1 B PO 00 2 RS 34 S T AT R )
BRREEE A IR, kIR T RE Rk
IEWIR A AE R W LiEBE TEZEEM A
L ERA G B P A TR Bk AR AR ) AR
A, R R V) 2 T AL A AR T AR K T R,
XoJ V) 308 0 P P 5 R R YR A B T 4 B A
F, TR A= i ity A= i =X (i T (B
AR GE”) o WA = W7 B, B IR R AR AR
T A TR T R 2 P R R A AR N B
WL P .
3.3 [EH

TERAFE T ARG RIS R DL IES
A E, BBl AR S T A TR R 22 S T S
TERUR 2= N 5 IR 5 Y el ] .

SPTH b, RA RN 2 B P B A R HE R 4y
AR S ) 2R b IR AR - bR E )R R R
&, W EWBIAE - Ehx - NEWiE
i KIRMIREIUE - K2 - AE T - RIEH
TR 22 B - R I R T R R
W eI S OS APE- RIS - K
WA, U BT IR S A, R LA
Bl v e AL (AL T M ) - ) b, A
HEIABARE .

= _r .. e T R0 SO T Yo R A I L L e

L S L A SR g

PAAEE 0 0 S (R 1) 6 B 1) L B8] P AE AN [
G WA T IR L, Bk A U0, DAL T 2 R
SERIEZ NN SN

AR NI RPN



1M

A XA AR R T H 2R SR ARS8 3 92 N 35 5 e A A 79

3.4 fRffF

M AR AR A E BN R N 5 2 &R G
WIR G . AL B RS R
YRR RS = FE A BR (B AN 30 m) , 17 SE
BIE S, B B 55 P BE B 22 1 R Sk 4L = BRI A BT
REdst 25 AURE & B, o 3 K T S B AR 1 Sk
w L R, AR X R 5 2 AR AT R R
Il 5 56 2 (RO ) A (FE St SR ME) T
It Z R E e R E N & . (EE S50
[ TR ik B W24 4 | B8R T 55 J2 B A
RE . WA A T B B S e o SR B 1 2 K B
FER e SR T s, 46 T30 ik 5 B 5 K AT IA 1200 m, 3
W ETT A, MR K TR . E 2 W7 B P
ARG Z KA 4k BE A1 000 % 107 °~ 2 000 X
107 °, AR W IR Wi B J14 500 x 107 C 245 . 5 MEAH L
B, SO B 59 I BT A 1 L0 O R AR AT
SEif, RSk Z KF L E K F10000 % 107 ° . i
ERT DL, A4 3 s AR FH 1) 5 55 R0 3 2 52 3 0l i) A
FE T B S 2 T R R . IE S i TR AR
FH I sR Z o, AL B T 32 88 R AR A 1) 4
IEL %, T, AR R AR, HUZ R R, <
KKRE I . EH WA, BRI L3Rl &
HRAR A E A FE X DR M = R 1)
AL S A G — 5 A0 2, 1B 2 IR AT
FAF R R 25 R
4 RIEFE
4.1 LEWbae W oA

AR D — 5L SR T X R e 7 b s 1
B, CH R T AR W E A VW 1 AT
WA TAN T8 . SRR o B, Y T U AR R
FRFR AT R, A T B 2 R R — AN A
ST SR BTG . W P 7 b 7 S URR IR A Y
FEIZEA Ly T il SRR SO TIYEH |

W BE P R R B IR DL T RAR RN
TR . RV K AR e i R K 11 T o 7 A 4k
SIS o N i R TR AR5 R NN SV 2209 AN
{147 AT I 2 b, 00 3 DA RSG5 1) e M UTE L &
TR B I AR, QTR TR A4 BRI R A5

FARE N G N RAR SR A B2 E AL
ME . LR ERE , £E 3 A BB AL A TR A E S

R, P BEREKIE20008 K . WRARS S
LR S, AW EM ok, vl A s 4
i P E IR SR R AR 2 SZE(N)
BEREAPETRZE(X); 52 P4 a6 TS
HHEXTAZE(W) . BNEEHRLUTSNE,
HRTE AR AESGE, B, KRR E S, 5&
JB SR AR TR AR S, PR, B AR K

TEWT a7 Hh P, SR 43 A 52 AR S 5 R RN T
B TR W E RS . a0+ = T AT R IR iR
B TFmARKEE R MR X, HB™ 2%
TREE R PR A, o 59t 2 Ve AL R B v 1R A< B R X
(— B RIRBEX) KBS H; AR A BN (—
HFENFEE RS- BRI X)) KBl H.
YIRS THD 0 A FH BT B 0 22 3 B T R 1
7, HAS ~ () S~ R 2 A AT .
4.2 R

5t Je 18 T R A P B RAR AR, I B
RS, B R T R A P SR SL 4L
BREAMEF R . RSN FIHRAEGHENF
AR TR AR RES BUR L IR, 2
IEBRERURE ST 45 R L 78 R
R 2 BAG N T BB 2 A k7R R TSR AR 1
4.3 IR

AR RAR A A F AR R4 Wl AL .
R K R AR R AR (R )T, A
) P2 5 52 21 g AL R T B T 24 00 B R . AR
MEA 3 A B RO, 430 E AL v
JHIR) S AT 8 2% P 2 TR AR 3 S W 2 i AR
W, e S R AEHR UL, AT EE R
. TR KIS AR SR W R YR A AR S R AT
FURMACLRTIHEN T A2 B B, 300 R R 3 3,
LA SRS . BB FEHUTRR M R A1)
FIIEIZ BN TE B4tk B8l P, A6 5 A 8 i ) v S
P AR BAR R SRR R A SR S AL UTR R
UL H R 30 e BOR AR S A L S R 1)
Tt Lk — 20 B . SR 2 AR A 3 R S 1 B P 2R
LTEZ MBI & RA- AR (FHEMA),
)8 T IR A AR .

TR WAc PERLHE SRR R, UGS
F, A v R I 1) A R Sk A TR R I &2 T 40
DURRAR BAZ (8], Bk 1 J Hh 3R 401

o XAE, R, U], RN R RO AR IR HARBE AR R] LR K E SR B R (99~ 110~ 06— 03) R 2000



80 s R R R H25 %

BT R TAS RV SR — e

Table 1 Stages and features of gas accumulations in Shiwu fault depression in Southern Songliao basin
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