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Abstract Tectonic-sedimentary co-evolution in continental faulted lacustrine basins controls the
development of source-reservoir systems and the processes of hydrocarbon accumulation and enrichment.
Through meticulous analysis of core samples, drilling and logging data, and interpretation of high-resolu-
tion 3D seismic data, this study clarifies the sedimentary system characteristics and facies distribution
patterns in the Chagan sag during the rift stage, revealing the co-evolution mechanism between tectonic
activities and sediment filling. The research identifies two third-order sequences within the rift stage:
(1) During the initial rifting phase (SQ1), the NE-trending Maoxi Fault and NW-trending Tula’ge Fault
evolved from segmented activation to radial linkage, creating a highly compartmentalized rift framework.
This structural pattern controlled the development of proximal, short-axis alluvial fan-fan delta systems,
while intense fault displacement combined with warm-humid climates promoted the formation of semi-deep
to deep lacustrine facies. (2) In the intensive rifting phase (SQ2), the NE-trending basin-controlling
fault system dominated the sedimentary framework: volcanic activity during the first sub-member of the
Suhongtu Formation occupied accommodation space, leading to widespread shallow lacustrine facies,
while intra-rift volcanic topography fragmented braided river delta sand bodies. During the second sub-
member, rapid volcanic accumulation outpaced subsidence, causing source depletion along the northern
Maoxi Fault and southern Hule Fault segments, and redirecting sediment supply from the west to the
northwest along the northern Hule Fault, thereby altering sandbody filling patterns. Coupling between
high-displacement faults and humid climates during SQ1 controlled the development of major source rocks.
Volcano-tectonic interactions during SQ2 modified sedimentary paleotopography, regulating reservoir
sandbody distribution ( e.g., volcanic barriers fragmenting sand bodies; rapid accumulation triggering
source system migration ). Volcanic interlayers with stratified vesicles form effective reservoirs when
connected to deep hydrocarbon sources via fault systems. The tectono-sedimentary synergistic evolution
model established in this paper can provide guidance for reservoir prediction and exploration deployment in
the study area, and also offer an analog model for the analysis of fault-depression basins with similar
geological settings.

Key words sedimentary system, tectonic-sedimentary co-evolution, volcanic-rich rift, Lower Geta-
ceous, Chagan sag, Yin’e Basin
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Fig. 1 Structural outline map of Chagan sag in Yin’e Basin
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Fig. 2 Characteristics of geological structure and sequence stratigraphic framework in Chagan sag
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[, B P W)Z AP — R B S L BORT e K M 2 R
WE WG, KO T SEOR 52 4 o R DB AT A g s
6], (45395 — Be 0 JOlid shisiss Ja , ok R4
DA S, 2R 025 1 R = k'
(P 2-b) o BRI H: B B 1l 1y ot 5 B 9
B N R AT AR A ), 3 AR T R B ALK AR
W, SECGRMTIRARERR . mE T SRk
Yy SRR T EAF UK &, e IRt RS
BONNAETG 5 A, T SRR = A TR %
SN AE AR TR B AR, E 3 B
B30 AR TR 2ty i A5 v b BEL B, D R TG 3k 5 b R i
prSES G ARG T N S S s S s R RV A7
(K 12-c, 12-d). 75 “BeOURIMEINT, 52 b=
T BRI LG Bl KRR VR I e 7 P S 4 AT HE
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BUE BB E R G H, B0 238 5 L v AL 22 AR v I
W (& 2-a) , [N, 2B BORURE P Kt M
BEREWZ T, ST IR B AL i Sl
Ji DE B2 B R AR AT A A ), R EOZ XS
iR PR AR R E R TR AT

£ b, AT S g AT 0] 52 Ll — ) A A
MR T AT AR, SO TR TR,
BRI, o gk R iaftay, S TR E Y
JRCAE W7 B P9 SR A FE L AR (P 13=c, 13-d) o

5 HmMEMREYX

TR RE I AN T TR, I8 BES 7 A9 S PR 2
MHRJZ I RZ I . LU HR Eh . WAL A 55
W B 2 ok 91, ELA e W B ) 22 e T R D A L
PR JE AR TUAR, 5 L i 20K e SO 1 T80 A A D5 T
TER “SF A AR R U AR TR AT Y 2
B (RfRSE, 2023; F/NFESE, 2024) . RN, £
T MR A B RS BRI, R R R B R — I A
VERIFEMR T, 0 4 Ui e 19 o T LK 3 RS ) A A U
Ay TR G “ IR SO B R A AR AR
S, R I R R ) s, X%
P16 107 B 3 R RGP, A IR s 4 1Y
RSN SRS RN S A LIRS B2 4] (F %
TE 58 ZU T B 300 2 B DR B s AN ], T MR 7
ST B 401 52 3 22 W UK AR R B, R T R A
UIR B KA NURI AT S E SR, 2 h Bk
TUURMA, BR T UCREM A R R L. B
DURRIH I e W = AL Bk | R =AU, (HAETR —
B K i Sl s i A 2 G AE T T M AR TR
BB = A1 I ORI R A I3 — B 9] Ll s
AR AT, RXSERM PR T XI5 30T 10 W 2R B
5 AT LA 9 308 % ol R A Il R R A R X T
mf, REAR T ZMR X RE, R AF
JERAALA T AL SR (AR (&S, 20165
EBEAE, 2018; RXEAE, 2023), AAWIES
U 5 S Bl 2 e U B 3 3 1) A LU LA S YR AT
e T MR I I R P AE AR

6 it

1) SR@E AT M H s B R A
AL ZE S F P AR T B ) (SQT) I i 2 T I

(SQ2) 2 M 5EREM = RIZTF . V16 WT B 1 1L X
BELL LR = A U5 TROK DRI 2208 35 5 0BT B A0
SR ET PR 2 U AR T = S RO DR AR 2RO 2
8] BRCA T 2 WK L, AT R T S DR
HREATLHEER

2) R At A T 1M B 0 e T B S A — A
FME SRR R LT RN CREY . BUWZS
VL s W = 114 e 62 6 5t 15 2l 28 M 0 T A AR g
(], 5L D oty o A% R 3 0 T 4 A K R
HEXH 0 B A oy L S B IR L 45 2 BRI T AR
R UUR A, BH T 1 BB A
Sz

3) BRAAE M A T I I SR A B S T — 5
WS XT UL FE B R = A T B . IR — BLUUAR
Y, T VA T S A ] A /N R LA T
BN S TORE A A s ], S EUROK PR IR &R R
T, E R T R R BRI T IR = A DT RUA R
M RGER 7 BUURE, BTKZE SR
T 2= 42 ] A9 DR TR L ALY ol s T 44 s ] e 78 2K
RS, [ PR I Bl 1 R S i i UEOK &R I
%y In BCUUBUREIY, 0% W = s i 14 DR R K Bl
oy S BOL VUM A B IR RS T, IR = P D A
RO AT AR R AR B N
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