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Carboniferous—Permian stratigraphic thickness in northern Songliao Basin:
Evidence from deep reflection seismic data
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Abstract: Based on the characteristics of the seismic phase on the section including the horizon reflection characteristics and the in—
phase axis characteristics and combined with the geological evolution process analysis, the authors established the seismic
identification characteristics of the Carboniferous—Permian strata in the northern Songliao Basin. The Carboniferous—Permian strata

were identified on six deep reflection seismic profiles of Song I—Song VI based on seismic phase characteristics. The main phase
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characteristics are medium— strong reflection energy, existence of local high values and the continuous overall in— phase axis
changing from south to north and from west to east. The time— depth conversion relationship of the study area was obtained by
collecting the exploration data of the existing Carboniferous—Permian strata and the seismic wave propagation velocity. Based on
the reflection time distribution of the Carboniferous—Permian phase tracing correlation in the study area, the authors calculated the
travel time difference between the top and bottom interfaces of the Carboniferous—Permian strata on the deep reflection seismic time
profile, and gave the thickness and distribution of the Carboniferous—Permian strata in the study area by time—depth conversion.
The distribution of the whole area is not extremely uniform. There are mainly two areas with high thickness, namely, the eastern part
of the central uplift zone and the western part of the fault depression zone. The whole strata can be divided into upper, middle and
lower layers from shallow part to deep part, and the seismic phase characteristics are different from each other. The distribution of
Carboniferous— Permian strata in the northern Songliao Basin provides a valuable basis for deep oil and gas exploration under the
main oil layers in Northeast China.

Key words: northern Songliao Basin; Carboniferous— Permian; stratigraphic thickness; deep reflection seismic; seismic phase
characteristics; deep oil and gas; deep exploration engineering

About the first author: KANG Xiaoqian, female, born in 1994, master candidate, mainly engages in deep reflection seismic profile
interpretation research; E—mail: kangxql7@]163.com.

About the Corresponding author: FENG Xuan, male, born in 1973, professor, mainly engages in seismic data processing research;

E—mail:fengxuan@jlu.edu.cn.

Fund support: Supported by China Geological Survey Program (No. DD20160207).

1 5 5

PAIL R R N 5l AR X L T AR
BRI ITAR TUAS 3R AR i X s R A v
A AR A B 3 A A, 2 DY T ER L, e T R
He 5 V5 KV PR He g #2417, 4K 750 km, 58 330~
370 km, T FRZ) 26 J7 m’ (PR & 5655 ,1992) o Hif AT
FATT 75 L A 3B 5T 5 Mo ER ) BRI 5T 4R T 1955 4, #ad
60 4 PRI TAF S L Ul , He P A a0 2 b (1)
JCTE A , AR 2 TG 1) 3 A B Wy 2 AR i Y A
PEER

KA LR AA L B LB T R DA
)2 A R— T R TUA RN AR R A
VR BT AR G, S SO WV D BT EW ] R A o
VT AFE R 5% & BRAA L 75 1 2 W6 by A4 A st 00 VA A
DUR AL HLATHE PR & & 2, B A ACE 2
FEAEHR & A AR I, A 48 B X D\ Ry A G oy A AR Jol
S5 AP E P (FR 24 UNAE, 2008) o ALl IX
H 3 A A A B TR G B T 23 M A R Ay S N A
AR A A AR A AR TR H)Z 2 b, b
DX P2 20 2 M 1 et U 2 R 0 W A DO
RO, B0 2t ik 4k 2k % B 3B - B DT AR,
{145 2R b b DX v —3 A A A b 5 2 A8 T 245 i i
R E L R AR R R i 5 SEL (TR 4N 55
2015) . ARdbib X R A2 AR E B R

U AR SE R A 2 T IR Sk A o A X s 25 o
YEFIRE ], /R TIZX A R— B R ERMZERZ
Dy it B A 11132 2h B XA 3 AR . AR
DXty AR AR b 2 B A AR IR IR B8 40 A T HE—5¢
RO B DU K B I T He—52 R i i
2% UUFR AR 4 (F A SC 4%, 2008 ; Wang et al.,
2011),

TN FH 3 2 5 s 3 ke v i R
— LR YA b DR v e PR Ml e TR A R L S B T
FROIEHEAT TS, HLRORME S 2 v B AR 45
WA HT A R B A3 BT B2 R A 1T LAAS BB 2ok
SRR P BB LE A LA SRR 24 AR AN RRAE , W
SRR T AL ZE L DX IR B A 1300 km A2 45 Y
T S R, AR T AL 235 b A R T 1Y
HBRRIE S5 B (B R R 55, 1999,2003) . Fifi 5 T
JUETF IR Z RN, R A RS T
PAIT 2 BE IS N A e — — B 0 2 (R Rk e 4G
2011) , I AR b sth DX e oty A8 L ELAT R BT A 9%
P58 77, g 1R DR T R B IR IR B 2 AR )2 &
(B ,2018)

IR, DA B Y — PR AR S A 10 2 b ]
MK 58 Sk B B A R R AR B A Ik — S
ZR SR 1 Al R )2 AR e b 2 Bk )
PRERPE R EDIIE , JCIk B A A e— — &
FRorAi . HWERY) R T AEAE b N HEAT I 2R 5 ik

http://geochina.cgs.gov.cn H1E LT, 2019, 46(5)



1118 i [

b, J 20194F

BRI AN Z 7 AT, A5 2 80 0 Jy 3ty A
FHRFEIATR, S X0 AR L 2 b Al el DX A e — —
B RN o 2 DR DU TR B R 96 R
FRE Ll AER A R— BRI . A
R B A b 7 R ST A7 e — 7 R AR
PUINBR R A AL X 3 2 2 B2 M=
TR T AN EN S H KR

AR SCHIETE H B2 TNIT 5 DX R R B RIS A
A R— % R WYERE L ARG, AR A X 3
TIMIZEZ T RERZ i U R S 2K . A,
AL A1 3 — B R TR, M R= R
HEHE W0 E A1 — B RAER U A= w52
FHARAE , 4545 L B A i e 3 M el S AL 2 L
HBIX A e— % R MR R AR IR P UbR S . 1R
B T ~HA VI 6 25 TR S S5 i R i T b AR 418 R AR RFAIE IR
WA R— R, AE R KA R— &R MAE
BT FOJE  ARYEFARE T IS B O iR ok
S I N ) — R BE R 0GR 4 AT X R R
AR— B R HZRIEE Ko

2 W X AR

P AR TARAEIE X, i X287 7 Tl
B A A e I s i s A, 2 RS2 Bl T
Hh R 2 A IS Y RSP 9 ) Bl i 4 2 A
SRR, My SIS B R S A ) AR
AUV S 32 BN W Rl i 0 bR Rl 2% S5 A%
B BB (BEILIERLAE , 19865 TR 52664, 1993)
T PR, AR b DX A P AR R S Al e 5
IR Z ] PO 2 B PR AE . ARALHB X AL AT
Tt AR I S 28 13wl A (T8 S, 1997) , 2R B
RSB N A T OGP [R] A 40 v ] — 4 3 B
PEATDRE ; I B — LU A 0] (Rl AT s e 55
FABBHB R SE 4 B o 8 F 20 vy UM A T el 6 D
CEZEWA G RIEL B R, R AR R
TEAZ o TR] S e e 5 020K oty A M R T ) 3
PHETERL. Mokt E = F W, RIGETF G T
Fili P PRE Be 1 S HPE AR, oh e TR B B KB e A
JE R T BIRE =R EE RN R
W R 28 P B R OGP R e T . T =B R
31, A b A 5 DY AR R AR R AR iR A BF A HL
B A 1 — 20/, B2t M P P (A e L

b DX K A A B b 8 8 37 A 390 4 A P S
BRI, v AR R R s R T O — AR (B XA
2007), P OREH, PEAARE AR 55 ek T
THREEDE G, G — 2R A6 5T (2%
% ,2008), M fk D th—F [ St o e
A i T A I o, 2 G Y AP A i 0 4 i A
S, FRI T AT IR R S e L) 2 T iR (B
KT ,2007)

PATL 3 S AN IX & B A Z IR,
i b PR DX R 3 TR 43 B e ) R I R R
I7e NN IR A R A, B 2
SRR AN 5 R A I 25 . RS R ALY
BL L 4 M 2 2B NE ) W 2445, e
BLAZ NW [] Wi 245161, 48 LU WA 1L 23 H R 3 445 Jmy ] LA
FHEFAC A DX AR VY B RS o A, TR I 4
Hi PSS AT SN i) Fh St —RGT W2, 2 — SR B
P 2 R 2R 32 Ui 2 T A0 1 R 4y 3 B A B A [ 1)
FRIE o X905 — XU W 24 P 5T, /i A AN [A]1Y)
NI, ZRUR B T i R, 748 TR B S 1 b S b e
FEAE—4L 10 VU A HE B T 2L, B TT RE 2 PN SR — AL B
24 L EBRAE (B FERE,1999,2003)

SEA T A X 55 2 R B B R AL A
Ho— 8o PG R PR X AR RSB X AR LR X
Hh e 3 [ 1X b AR X T R sk X 6 A4~ TR 1Y)
— s T R ,2015)

3 WSS EEEE

3.1 RERHHEIEE I RES L

TFT R R T b T~ VI6 2508 I it b 7= 351
T, 2 R PRIR 2N 6] T 1996—1999 4F 6] 58 i TR 52
SR bR AR A T, K 29 1300 km, {8 FR €96 45
A7 Hof R T K 20164 km, AR T &K 2
144 km , IARIITZL K 176 km, AR IV LK 245 km, #
RV K 256 km, IR VIZ K 324 km (1 R %,
2001),

“O6 A HFAINR AN T 2800 : 24038 , 60 A
5 AR 25 m, 0 ST 15 s,

Py T ~F2 VI6 S5 T A FEA b B R - fift S —
HY SN IE—U8 I BRI B ME—E L B A — 4y
TE— B T SR RN B R R Ay
K IE—ah K IE—& N—& J5 LW —4 i (B 54

http://geochina.cgs.gov.cn H1E LT, 2019, 46(5)



S a6 S5

FRIGEAG 4 - FATL A AL A e — S 20 b2 RERE < ok | TR SRS b i ) T Al 1119

x1 ZO$#AER——BRULMERSHRFHEETE

Table 1 Calculation of average velocity of reflected waves in the three holes of strata above Carboniferous-Permian strata
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Fig. 4 Carboniferous—Permian thickness map in the northern Songliao Basin
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