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Abstract The southern part of the Fuxin uplift belt in the Songliao Basin hosts a shallow-water
meandering river delta sedimentary system within the Fuyu oil layer, demonstrating significant hydrocarbon
exploration potential. This study establishes a high-resolution sequence stratigraphic framework for the Fuyu
oil layer through integrated application of INPEFA technique and chromaticity indices, supported by core
data, well logs, and petrological analyses. Sedimentary facies types were identified through petrological
characteristics, sandbody genetic sequences, and well-log facies, with systematic analysis of spatiotempo-
ral evolution patterns of deltaic sandbodies under sequence constraints. Results indicate that the Fuyu oil
layer formed during a transgressive background with high-frequency base-level fluctuations, comprising
four fourth-order sequences ( medium-term cycles MSC1-MSC4) and 13 fifth-order sequences ( short-
term cycles SSC1-SSC13). SSC1-SSC6 exhibited regressive tendencies with high-frequency base-level os-
cillations, during which delta plain distributary channels evolved from high-sinuosity narrow ribbons to sta-
ble anastomosing networks, forming vertically stacked multi-phase channel complexes. SSC7-SSC12 tran-
sitioned to transgressive dominance, with delta plains gradually transforming into outer front environments
where subaqueous distributary channels displayed lateral accretion-isolated thin ribbons alongside deve-
loped mouth bars. SSC13 returned to regression, characterized by continuously distributed subaqueous dis-
tributary channels and sheet sands. The study reveals that high-frequency base-level fluctuations controlled
vertical evolution and planar distribution of shallow-water delta sandbodies, with multi-phase stacking pat-
terns induced by base-level oscillations, coupled with high continuity and spatial connectivity of distribu-
tary channel sands, jointly governing the formation of thick, sand-rich reservoirs. This research provides
novel geological insights for predicting hydrocarbon reservoirs in shallow-water meandering river deltas,
offering practical guidance for exploration and development of the Fuyu oil layer in the Songliao Basin.

Key words shallow meandering river delta, sedimentary characteristics, sedimentary evolution,
sequence stratigraphy, Fuyu oil layer, Songliao Basin
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Fig.2 Comprehensive histogram of stratigraphy in the central sag area of Songliao Basin (a) (modified from (Deng et al.,
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(modified from Zhang, 2011)

SE R BE TR e MR 2

INPEFA ( Intergrated Prediction Error Filter A-
nalysis) AR g T I I il £ B2 o0 2
Tk, T R 49 T RS R G = 5
T, 0 2l T S A O IE B P, AR
Py A0 T 55 oy TN A r) 908 o A T PO Y
GEAR I ph KGR B TR A 5 Oy K
LR (Nio et al., 2005) o BF5¢ Xk R0 E EEZ A
WP VTR AL, W IO SR 00 iy £ 10 A7 P00 R 22
oyt G B AR il 4 S B (2 e B R
Br (MESA) Ak 2453 2] (9 4l 11 {8, BRI 45 3] PEFA
(PR 2EDE P A 2 ) (EAFBLAE, 2016),
PEFA £kt — & BUor i 25 & HUAS INPEFA - (Hi i
w2 gk, MERES. BE MY TR
P AT JZ I, T A ] TR B 1T 1

INPEFA /] 73 51 5050 th A< A 31 L v o 303 e ) 40 R
JEETR Y RS BE DURRRE [B] - (BB T 4%, 2007) .
PRARZ IR B, 3R b g o SR BV wb
H(FT) . M (F1,), TRPHFL,) . I #
H(FL ). MKHE2 0B O M, RIESR
AT AR 5 i A b U8 o 5 78 AR P i R R IR 52 4 )2 B
Pyt % 7 . INPEFA {28 1E 98 35 00 5 Ir md S5 R AR
PEATZ Y SRS, IR AR D — A e R =
PR, B WS bR EER . 7R =2
JERE TR, AR el K R ORGSR R A
Jig o B AL, INPEFA fZCi9 R LIE . ik B4
Aoy 4 AR Y, il MSCL, MSC2,
MSC3, MSC4, HH MSC1, MSC2 78R HBR AL~y
Wz, Yea Bt Rk R AR L2, i 1] A ER
WIS R 2, R R D, INPEFA {28



‘(1M K

6 + W E

#& 2025 4

PRI A R, b 3 o T GE [ AT R 2P JE ] Ok
F2 5 MSC3 Fl MSC4 7E % St B Ak Ay v 35 i e ] 10T
URR MG R A 2 BAD 25, T 1m] P 30 90 ot 2% o 320 ¥ 4
%, INPEFA i £ 8 (4 52 1E R 45, v 30 35 offe 1 e [ml
DL BT BE R J o FEPUGR)Z T NER, KR b 5
JEE I A2 Ak | oo T K R OAL . INPEFA il £k 7
W—FMIE . S AR 13 S HRE Y
(K 3),

2.2 BEHEHKREERHE

DIBUAAE SRz | DUBL R [ 25 A 1 i v 32 TR

WER WK, TURUK R AL R AT,
A B A PR A — Bed X B AR AL (AT 4
2007) . EFERMAMIHE T, TP REEEQ, FL
@A 05 TR K R BRI 55 08— 55 A AL 3R 55
T, TREKEEG ., KA6 ., WIKOSFE RO 1
IKRER IR IR, ) 2 R A — R AR
JEE o 3 g TR BT R A R TS K A i S B
RS I, e BUE A B Y B 22 AL S DB
WAL SRR A A R R, AT — 2 O
DUBUIACT 3 i T Ay vy 40022 AL SR IR 3, HLA B )=
LU AR 2> 55

2| o | o 2 | g T2 I M2 5y T

}’Q }yg' N S fg wppili | yiyys | OR/APL| PEFA-GR | INPEFA-GR [#HA)F ifi (& FYCE R ) LB
o (gﬁ) a2 [ e [ ma ™ e 8 0——150| -10 0] o 1|k g om | ] K e |
B | J2IF |2 AR # ]

H | H J
B ]
FI,, SSC131080 £t % |i2INTS %
— == % ——
FI,, SSC12 = oo IKR 3 ) 2;]
- ] : NI Wi
Fr Pl MSChsscrrfioon {3 2| ()1078m AT AT by
' kgf : S| RRERA | L -
FI,, SSC10 _ IKFARE|
JENE TR I — :d.”
1100 ST = KFARIE|
b T et “ ACFRE
1 I | (b)1099.08 RGB! =
o s 110 (%?FEIW/AHIE"“ AR RUIBI:]
" msca # T
P
— — A R GIBIE
FI, 11204z . GaRITRIBL]

% FI,, Ssc7 S S3 i %
K om0 SR X
g\ 1130 B oo — E] i
| = Quota R ﬁ
ﬁ)lz T?Ji - SSC6 S5 N = i F TR 3: ﬁ(ﬁ{ﬂfﬁ =

1 H con e 3 1

A 140157 2 = P RBii] W

| o ZETR |
FI, FL, |\ SSCS = SV | g
1150 . ARG il
(d)1145.66 m 115
- A IRE TR 12 )5 Ji
SSC4 J5i
h \ = Sy |
1160 f5o=7= 7
_ V2 U IR
L Sy i
Fla S8C3 oo 3 P AL
o
[ [ So| (&) 1179 m T
MSC1| AR5 JARTE
FI,, ssC2 = ] Gaall ﬂf
FI, - KIRGE
A S TR == e F1 B
() 1186.7 m KIRGE
FI,, sscl = SLLER z 'J"H;)hﬁ
ERE | KGR it
[ ov o] [momew | [ e ] [= e ] = - ]
o] Peee] Bt P IS S o] ] = (=

RS gibsE  B-diEbE ME RIEREE M TS bt as etk HERASCESZ B ALRACESZE B B SS A Z B

= m]| ] o] [ o] [ ¢ ] [w] [ 7] [N] [A]

AUZH HUREHM BORZH EBRRER BREH EAEEE KR8 Rk NSk PSR g 1l

P 3 AL RO R T T R AR T2 2 L AR

Fig. 3 Sequence stratigraphic column map of Fuyu oil layer in southern Fuxin Uplift Zone, Songliao Basin
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Fig. 8 Typical sedimentary sequences of shallow water meandering river delta plain (a) and its front (b) in the Furong oil layer

in southern part of Fuxin uplift zone, Songliao Basin
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Fig. 11  Sedimentary microfacies distribution of the Fuyu oil layer in southern Fuxin uplift zone, Songliao Basin
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Fig. 12 Shallow—water meandering river delta sedimentary model of the Fuyu oil layer in southern Fuxin uplift zone, Songliao Basin



_

CM K

18 + W E

% &

2025 4

3) kR v 118 i A R 4 A K = A P R
RIS IO 3L A% o PR TS (SSC1-SSC6) B
E2 RO =S B E RCIPER V2 N S T
O W 2 2R RS N ARE BRI M
J L 2R B AR T T PR O O AR R AR SR o 54k
ETHY (SSC7-SSC12) 52 B = #1 Y °F- i — A BT %
ERCANIE PSP/ S Ik 3L V- V2L A IR |
U [ B80T H I 0 A 000 1AL o S e i A0
(SSC13) K& & J HRED, 7K T 73 U 17 38 A 4% 52
L

it R#BPTELH TGS SN HIRAL
MR AARAKLIRBET ARG LE, Rt
HEEE R B A,

5 % ik ( References)

B TR B BUKEL, A A AL CE, EAR R [ BT R
©, Bk 2024, SRR 22 17 4 3 A 22 b X e 2 2 Bkl
YL = A DO S 30 BT 5. DLAR =4, 42(5) : 1685-1698.
[ Cao J,Qiao X Y,He Y H,Zhou J S,Du Y H,Wang X T, Tian K,
Zhao Z D,Zhu G B L,Luo S S. 2024. Simulation experiment of shal-
low meandering river delta sedimentation in the 2nd member of the
shanxi formation in Yan’an,Ordos Basin. Acta Sedimentologica Sini-
ca,42(5): 1685-1698]

Wi/ % EEW K RALE B AR, TBESE. 2006. A4 1L 4 M R A SR Y
Byl BUA RN RIRA bt B 5 91 %, (6): 4-8,119.
[ Chen S J,Dong Q S,Song L Z,Zhao Z Y ,Ding Y K. 2006. Recog-
nition of sedimentary system of Quan—4 Member in south Songliao
Basin. Petroleum Geology & Oilfield Development In Daqing, (6) :
4-8,119]

I R, B, SR EOL , 2R g, e . 2023, YK JE AR = £ P
TG B0 1A 3 A AR AL BT 5 T B = AR M X il AR — BE
Bl A S TR ,37(1) : 10-15. [ Feng H,Xue C,Duan J,
Zhang X G,Li X G,Qu L L. 2023. Sand body distribution character-
istics and its application in shallow braided river delta front; an ex-
ample from the first member of Dongyi Formation of X oilfield in
Nanpu sag. Petroleum Geology and Engineering,37(1) : 10-15]

T ICAS SREAN, TR AT 3L, BEXUIE . 2017, gl K = A PN T
UL 5 TR PR T DU R BB UL BUAR DR 20 T 9
Ja s, W AR ,91(9) : 2047-2064. [ Feng W J,Wu S H,Zhang
K,Zhao W K, Jia F J. 2017. Depositional process and sedimentary
model of meandering-river shallow delta; Insights from numerical
simulation and modern deposition. Acta Geologica Sinica,91(9) :
2047-2064]

R, TR, R AT, AR & R L BRI, B 5. 2010, AL
i MR G A 5 e ] R A S AR T 4. M BTIB T, 56(2) « 180

-195. [Ge R F,Zhang Q L,Wang L S,Jie G A,Xu S Y, Chen J,
Wang X Y. 2010. Tectonic evolution of Songliao Basin and the prom-
inent tectonic regime transition in Eastern China. Geological Re-
view,56(2) : 180-195]

BB, ThHE S, XU , 0, £ 48 A7, 2009. IR R34 g R 4 vk ok
S AU DCRVRIE K DT RIS . DARS AL 42 4t 158 % — R o DX R
OB B A1l R AR AR, 31(3) : 13-17,13. [HuM Y, Ma Y
R,Liu X Q,Wang H, Wang Y Q. 2009. Sedimentary characteristics
and mode of shallow delta in large scale downwrap Lacustrine Basin
by taking Quan —4 Formation in Maoxing and Aonan Region in
Songliao Basin for example. Journal of Oil and Gas Technology,
31(3): 13-17,13]

QB £ MORE XM F, JE#. 2008, #4045 bk Al I A
T2 DU B TR GO T 5. 74 R A 9 R 2 2 4R C AR B2 D)
02): 69-73+190. [ Liang C G,Wang Z Z,Lin C Y,Liu P L ,Pang
J. 2008. Sedimentary microfacies of the Q4 Member of cretaceous in
Fuyu Oilfield, Songliao Basin. Journal of Southwest Petroleum Uni-
versity ( Science & Technology Edition, (2) : 69— 73+190]

KUFAH EARYL, XUSL, K0 W, EBER AL 38, 06, 1992, #RhiL 4
o F L PORURAE. MR ~# 4R ,66(4) : 327-338. [LiuZ J, Wang
D P,LiuL,Liu W Z,Wang P J,Du X D, Yang G. 1992. Sedimenta-
ry characteristics of the cretaceous songliao basin. Acta Geologica
Sinica,66(4) : 327-338]

HETEAE IS AR S5 I, R AR AR 1997, A0 L 42 M Bk A7 )2
(K1) BUBEREE. (1) 71-75. [Lou Z H,Xie H S, Cai X Y,
Wang Y H,Li B W. 1997. Sedimentary environments of Fuyang Oil
Reservoir( K1q*™ ) in Songliao Basin. Petroleum Geology & Experi-
ment, (1): 71-75]

BENAT , 5K £ 0T, 5 BB, Fh AT . 2007, 32 ] INPEFA AR JF J& )2 7 i
EHETE. Al HUER Yy ) £, 42(6) : 703-708. [ Lu S X, Zhang
H Z Meng E,Sun X G. 2007. Application of INPEFA technique to
carry out sequence-stratigraphic study. Oil Geophysical Prospecting,
42(6): 703-708]

SR %, AU BT, RHR [ B, 5. 2014, AR T R ML
PRAI 2 BOw I R AE B B BN SR R IR A i s BT 5 T &
33(5):23-29. [Qi A M,Bai X F,Liang J P,Tang Z G,Xue T,
Peng J L. 2014. Fuyu tight oil characteristics and exploration coun-
termeasures in north songliao basin. Petroleum Geology & Oilfield
Development in Daqing,33(5) : 23-29]

TR AR A MORMG , B 6. 2017, FAIT 20 3t Bk 7 e A2 4 1 30 7 1
1 2L S A il Sl 0 3 S R AR Bk R 2, 28(7) « 1020
-1030. [Ren L H,Dai J J,Lin C Y,Cao Z. 2017. Characteristics of
overpressure and its geological significance for hydrocarbon of Qings-
hankou Formation in southern Fuxin Uplift, Songliao Basin. Natural
Gas Geoscience,28(7) ;: 1020-1030]

WA s SR, R, T W, BE AL XU LD, 2023, AL AT
TR I B L B 2 R % B UV . A 2 4T, 44(12)
2104-2121. [ Shen H,Yang L.,Han H T,Wang Y,Xin J L, Xue S,
Liu H C. 2023. New fields,new types and resource potentials of oil-

gas exploration in southern Songliao Basin. Acta Petrolei Sinica,



_

CM K

821 %

I A R T M PR I AR A R R AR 2 K A A T = A U DR A R 19

44(12) : 2104-2121]

N B, R R B R, RUE BT R 2016, 30 I 20k 2

YRR = A PO AE 50804k - DAV 0] JR 4 b J 370 58 3% 18 s X
L R . YU ,34(1) : 129-136. [Sun J,Xue J J,Wu H
S,Wu A C,Song M X, Jia K F. 2016. Distal fine-grain shallow-water
delta sedimentary characteristics and evolution: a case from Badaow-
an Formation in the Central Junggar Basin. Acta Sedimentologica

Sinica,34(1); 129-136]

PNEE, TG, SRR B, FAIRG, 5Kk 3. 2010. JEAR A 1 2 i e

DX SR A R AL B FE 3 DR A - AR L 3t BB R Y
R AR N B HLSTE,56(4) : 531-537. [Sun Y,Ma S Z,
ZhangD Z,Zhao H,Yu L M, Zhang Y B. 2010. The analysis of hy-
drocarbon accumulation characteristics and its main controlling fac-
tors in lithologic reservoirs area outside oil source area; example of
Fuyu Oil Layer in the Southern Fuxin Uplift of Songliao Basin. Geo-
logical Review,56(4) : 531-537]

PINEE, S G DA BCRE TR A S5 . 2012 KA 2 3 KT e R

S AR AR 2 UUBURR AE B 0 BB SR . DA 2 4, 30(4)
706-715. [Sun Y,Ma S Z, Cong L, Zhao H, Yu L. M, Fu X D.
2012. Study on depositional characteristics and model of Fuyu Oil
Layer in the Southern Fuxin Uplift of Songliao Basin. Acta Sedimen-

tologica Sinica,30(4) : 706-715]

R, B Bl A, PR E ARG, ARk, PRI, R AL 2023.

HEVES IR A5 MU 0 B G — T = B G K R = AR YN TR
HE SR, A S I Hb T, 45(4) : 606-19. [ Wang B, Qiu Q,Lu
Y C,Liu D Z,Wang J Y,Du X B,Li Z M, Li X Q. 2023. Sedimenta-
1y characteristics and sedimentary model of the Upper Permian-Low-
er Triassic shallow braided river delta in the hinterland of the Jung-

gar Basin. Petroleum Geology & Experiment,45(4) : 606-619 ]

FEREE WK, B E . 2004, H K R I = A Ui & DX 0 3k

TA JGE (201 o B A U2 2 LR 3 BT DR AR, 22 (1) 2 87-94.
[Wang J H,Yao G Q,Zhao Y C. 2004. Study on identification of
short-term base-level cycle and macroscopic distribution of reservoir-
sin shallow-water braided delt. Acta Sedimentologica Sinica,22(1) :

87-94

EAL PR, EaUL, I8 B, EEIE, BUEH . 2016, JE T INPEFA

TR 2 PEAR)Z R BE T AR AL 2R 2 = B 1.
R E BT830, 11(9) : 982-987,994. [ Wang M Q, Xie J, Wang
J K,Dong Y X,Wang Z R,Duan J Y. 2016. Research of high resolu-
tion sequence stratigraphy using INPEFA ; a case study in the second
member of Dongying formation of Chengbei oilfield. China Science-

paper,11(9) : 982-987,994 ]

EBER BARG, SN G BT REE, B . 2015, (AR

Fad e Ml R B RGN RE R B ) ok PR R H T 4
22(3): 99-117. [ Wang P J,Zhao R L,Meng Q A,Qu X J,Zhu D
F,Gao Y F. 2015. The cretaceous Songliao Basin: dynamic back-
ground from volcanic rift to interior sag basin. Earth Science Fron-

tiers,22(3) : 99-117 ]

FNTE QE W EEWE 28, £SO, MR PR O R

AN RO AR 2024 AL A AL FS T RS R AR R

UEF Bo o e A R BER R A 57K ,51(2) : 248
-259. [ Wang X J,Bai X F,Li J H,Jin Z J,Wang G W,Chen F J,
Zheng Q,Hou Y P,Yang Q J,LiJ,LiJ] W,Cai Y. 2024. Enrichment
model and major controlling factors of below-source tight oil in Lower
Cretaceous Fuyu reservoirs in northern Songliao Basin, NE China.

Petroleum Exploration and Development,51(2) ; 248-259]

RS, BRSNS RT3 B 5204, 2013, J5 BRI 5 120 X

e 8 BOROKHORIT = A b M A ML, DUAR2E I, 31(2) -
340-349. [ Xu M,Wang J H,Xu D H,Song G Z,Zhao B F. 2013.
The sandbody evolution of shallow water braided river deltas in the
eighth Member of Shihezi Formation in Block Su 120, Sulige Gas
Field. Acta Sedimentologica Sinica,31(2) : 340-349]

Gy ELL AT EE KRR XU, ERUK , £ &0, s, iy, B

1E R 2024, 58k R 43 4w /A Al b DT BTt T K = U 4 IR B
VIR AL, Mo 24410 ,98(2) : 494-510. [Yi D H,Shi Y J,Liu J
F,LiuY R,LiJ Y,Wang A P,Ma Y K,Li H Z,Jia Z L. 2024. Prov-
enance analysis and sedimentary evolution of Oligocene shallow water
delta in the Nanbaxian area,northern Qaidam Basin. Acta Geologica

Sinica,98(2) ; 494-510]

BE UL, BB IR R A, B KN A, E R, R R, AR R AR

2015. B P wl BUE K b I ) = ff Ot 52 ORR A R AE - DL U
T b3 B B B B R T DX . Al B RS OT &
42(5) . 566-576. [ Zeng H L,Zhao X Z,Zhu X M,Jin F M, Dong
Y L,Wang Y Q,Zhu M, Zheng R H. 2015. Seismic sedimentology
characteristics of sub-clinoformal shallow-water meandering river del-
ta: a case from the suning area of raoyang sag in Jizhong depression,
Bohai Bay Basin, NE China. Petroleum Exploration and Deve-
lopment,42(5) ; 566-576]

SR, B IR BRHE D, PR R D AR, 2 R AL, 2017, Ok =

SN PR SR R PURRBE S . DI AL 433t 1o 0 4 22 b IX 1 2 R
FU—BRBl. %5 T K ,44(05) : 727-36. [ Zhang L,
Bao Z D,Lin Y B,Chen Y M, Lin X H, Dou L X, Kong B. 2017. Ge-
netic types and sedimentary model of sandbodies in a shallow-water
delta: a case study of the first Member of Cretaceous Yaojia Forma-
tion in Qian’an area, south of Songliao Basin, NE China. Petroleum

Exploration and Development,44(5) : 727-736]

SOGB4 SRHER , Ph kIR, 7 32 2007, A il H PR AR T 1Y

R Z AU R B AR, R IR AT i 24 B 24, 31(3) : 4-7,
14,148. [ Zhang Q G,Bao Z D,Guo Y J,Sun J W, He Y. 2007.
Sedimentary characteristics and model of the Fuyu oil-bearing reser-
voir in Fuyu oil field. Journal of Northeast Petroleum University,

31(3): 4-7,14,148]

K. 2011 FALL M g 0 AR DY BT IR K 5 S DURUARRAIE . R DG A i o

Be2#4k ,35(5) : 16=21,114. [ Zhang X. 2011. Provenance dis-
crimination and sedimentary characteristics of the fourth member of
Quanquan in the southern part of Songliao Basin. Journal of North-

east Petroleum University,35(5): 16— 21,114]

S SCHR AR ABC, AME DS 201 1. v I F ¥ I L K IR T = A R

SR E U B 5. A1l KR AR, 33(7) : 28-31,5.
[Zhang Y N,Zhu X M, Sun Z X. 2011. Identification marks and



_

CM K

20 + W E

% &

2025 4

sedimentary mode of shallow braided river delta in the South of Cen-
tral Asia. Journal of Oil and Gas Technology,33(7) : 28-31,5]

R RARHL, UL, B, X RS 2017, 3 48 B 5 B M1
B K Bl T = M TURR R DO B E— R T X T — Bl
Bl E A, 29(2) : 59-67. [ Zhu M,Zhu X M,Zeng H L,
Dong Y L,Liu C,Zheng R H. 2017. Depositional system of shallow-
water meandering river delta; a case from the first member of Shahe-
jle Formation in Zhaohuangzhuang-Suning area of Raoyang sag,
Jizhong Depression. Lithologic Reservoirs,29(2) : 59-67]

RARHL. 2000, JZ 74t 2 4. AT o Al O A R, 147 - 56.
[ Zhu X M. 2000. Sequence Stratigraphy. Beijing: China University
Of Petroleum Press,147-156]

RAIE, X, T PR AR X 2 e, B, AR, X 3 AT, WU, XA
55. 2012 JCAL I B 8 40 VK = M0 PR R AR R TU B AR
LA = 5 10 B Bk A% a2 D . SR T 2%, 19(1) 2 89 - 99.
[Zhu X M,Liu Y, Fang Q,Liu Y,Li Y Y, Wang R, Song J, Liu A
Q,Cao H T, Liu X N. 2012. Formation and sedimentary model of
shallow delta in large-scale lake: example from Cretaceous Quantou
Formation in Sanzhao sag, Songliao Basin. Earth Science Frontiers,
19(1): 89-99]

RAI BT, X H 2, Ivel B e, B 20130 SRR 44 A 380 4 1R
ARIEERAT = A I LRV A SR LS /R 22 307 3 3 Dl 7R Ml X 5
KA B, Hi2FHTZ,20(2) : 19-28. [Zhu X M, Deng X Q, Liu
7 1.,Sun B, Liao J J,Hui X. 2013. Sedimentary characteristics and
model of shallow braided delta in larged'scale lacustrine: an example
from Triassic Yanchang Formation in Ordos Basin. Earth Science
Frontiers,20(2) : 19-28]

ARG A, I U B AR, ZE A 2023, IR nT 4 S ] i A O 2 R D
TROK = A OB X B S A AT ol b BE A 4, 25(5) ¢ 959 -
975. [Zhu X M, Ye L,Xie S H, Yang K, Qing Y. 2023. Sedimenta-
ry models and case study of sand-rich shallow-water delta in conti-

nental lacustrine basins with low accommodation. Journal of Palaeo-

geography,25(5) : 959-975]

ARARE A SO, R GBI, B, R, XIMDAL, B SR R, R N
B, B AR 2008. KAL) B 0 AR K = A 5 P o
PRIIE W5 53 A ¥4, (6) « 813-825. [Zou C N, Zhao W
Z,Zhang X Y ,Luo P,Wang L ,Liu L H,Xue S H,Yuan X J,Zhu R
K,Tao S Z. 2008. Formation and distribution of shallow-water deltas
and central-basin sandbodies in large open depression lake basin.

Acta Geologica Sinica, (6) : 813-825]

Cross T A. 1988. Controls on coal distribution in transgressive-regressive
cycles, Upper Cretaceous, Western Interior, USA. Tulsa; SEPM Spe-
cial Publiction: 371-380.

Deng Q J,Hu M Y,Su S, Chen W,Shen J,Kane O I,Cai Q S,Hu Z G.
2022. Factors controlling reservoir quality of a retreating delta-front
in shallow-water lacustrine in the Songliao Basin, Northeast China.
Journal of Petroleum Science and Engineering,216; 110773.

Lemons D R,Chan M A. 1999. Facies Architecture and Sequence Stratig-
raphy of Fine-Grained Lacustrine Deltas Along the Eastern Margin of
Late Pleistocene Lake Bonneville, Northern Utah and Southern Ida-
ho'. AAPG Bulletin,83(4) : 635-665.

Nio S D, Brouwer J H, Smith D, Jong M D, Bshm A R. 2005. Spectral
trend attribute analysis: applications in the stratigraphic analysis of
wireline logs. First break,23(4) ..

Reynolds A D. 2022. Variability in fluvially-dominated, fine-grained,
shallow-water deltas. Sedimentology,69(7) : 2779-2813.

Wang C S,Feng Z Q,Zhang I. M, Huang Y J, Cao K, Wang P J, Zhao
B. 2013. Cretaceous paleogeography and paleoclimate and the setting
of SK1 borehole sites in Songliao Basin, northeast China. Palaeo-

geography, Palaeoclimatology, Palaeoecology, 385 17-30.

(REHE HNFHE)



