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Abstract The Member 2 of the Paleogene Funing Formation in the Gaoyou and Jinhu sags of the
Subei Basin is not only the primary hydrocarbon source rocks, but also develops complex fine-grained
mixed rocks. It has now become a key target for unconventional oil-gas exploration in continental lacustrine
basins. Research on sedimentary environments of these facies plays a crucial role in both understanding
their depositional processes and lithofacies characteristics , and predicting sweet spot intervals. Based on
integrated analyses including whole-rock X-ray diffraction ( XRD ) analysis, X-ray clay mineral

diffraction analysis, trace element geochemistry, and total organic carbon (TOC) content, this study
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reveals that the Member 2 of the Funing Formation was deposited in a non-sulfidic, anoxic water
environment. The climate was generally arid and unstable during deposition of the “Shanzixing Unit”. The
“Four-Seven Peaks Units” depositional period witnessed a more humid and still unstable climate. The
climate during deposition of the “Wangbagai Unit” exhibited relative humidity and stability. In contrast,
the “Nibozi Unit” depositional period experienced significantly more humid climatic conditions compared
to other units. During the deposition of the “Shanzixing-Wangbagai units”, the lake level remained
generally low but gradually rising with strong fluctuations. The “ Nibozi Unit” depositional period
experienced a major lacustrine transgression event. The Member 2 of the Funing Formation was deposited
under saline water, with palaeosalinity consistently exceeding 10%o0, which can be vertically subdivided
into two intervals: the “Shanzixing-Four Peaks Units” formed in saline to hypersaline environments, and
the “Seven Peaks-Wanghagai-Nibozi Units” developed in brackish to saline environments. This study
proposes that the brackish water environment controlled by palaeoclimate constitutes the fundamental

prerequisite for fine-grained mixed facies, thereby establishing mixed sedimentary models dominated by

arid conditions in the early stage and humid conditions in the late stage.
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Fig. 1 Geological background of the Member 2 of Funing Formation at Gaoyou and Jinhu sags in Subei Basin
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Fig. 7 Mixed sedimentary model of dry climate in the Member 2 of Funing Formation at Gaoyou and Jinhu sags in Subei Basin



‘(IM K

B21% H4AH

SRR - R IR — B W0 10 B vl T R T A R R AR DU PR 5 993

i TF U AR A AR IR (] 6) o QA 2 B A M AR T
M B s R, /N TR BOE A X I B AR
R, Vel TR B XA S TR . B
B A Al 3 5 S, A S e B 2, M2
JE BRI . T\ e T2 Boa A AR
BN, SR REZBON ], S TR
AT T ARG DUR (& 8) .

WiE R B CbRE—FENERRET AL
PRI, KR BETT IR FEAR . L AR g )2 BB )
KRR EZ oK (R 10%0 ~25%0) , B I
T AN T) BLo3 2 P 2RI B - B T IV B 22 0t IX
FELH W WRIR A B ARLRAUS , m il MG 2
B X 2 H RS R AR R AU o (AR BT K
W2z b R M X, T Ol 3R T R
BRI, AW 7o iy R BRI BT 802 R
Yy ot & H R AR BUA

I D R PR S R BE A AT R, IR AT
BT 43 A AR A 2 ROK TR AR RE IR, 4 18 6 30 )
5 DR P 5 DX AR TR B e K B 1 D0 R DL W Je 22
5o

L3R5 H JZ J5 AR R AR R B U 2 1) A LR
IR, BBl BB W22, AR TR X S AR
TR o AL A B B IR K R R R £
Pt 75 KA K SER 8 28 Al 47 B R B it
Sfefr, WS THwRMAAE (KB, 2021),
A A2 5 MR B e I T 1) < 987 111 B 38 9 DR 553 o % B B
<5 T 111 o 0L e 14 ke PR 6 5 e WA oy e S AT s

7E v 1S T 7 R AR K DX, BCAIR AY Bi IR 6 25 fE 1V 2
IKGRA Ko BEOh, B B 1 1M P4 Rk e R AT A7
ANIBERE IR 2, WROKTEARZIX AT 1 LA
HERRBE

PRI KR B O AR AR R, A%l DX ) Bty
W25 5 2 BN, AR MBI R R I
S e MO THT o g 00 ST T2 T o i ) B A 4 B
TR, 3 A e A T1 o o 0000 58 U V2 Ak e 7 S 1
R AUE A o S T 1) R 2 it DX A Tk U
B R 4 & X BIR( 8) o

4 g

0 1 0 0 A R S e
BURBE CBRAL B SUK ) AR (0 B 20 40K DU
AT DL B RIRAE | T L 30 25 B4 2
FIGHGE I FRLAE 5 . AR DUBUE & R 2 < 2k
WA A BRI A M. BB
40 4 AR 0 0 R AT R AP RG 2R RE y
BB B R S A A
S B I AALI A T 7 (R AL — S b
R, FUAT G IR S B4R A B B AT
TR B — 7 A R TR 41 7
53— 7 T PR W KA T R K 4 — £ 3
B0 A BU A 0 2 B R A TR,
SOV U LR AR AR S F L A
L B T R G S AR T B A
B, U R BT B0 B — T 5

1 : e BB MR
STREEE i/
_____ I 3% 141 ey
- 7.7
o~ 7
7.7
7/
77
vy
7.
W E
e ERRETALE
s
‘ TR Eh e (&P )
"] I [ ]
SRAIRIX MRS A AEPIERR X7/ M F i) B BRIR R 1 AR GLDELEE ke
AR CLURRIRER ] ARG CLABE S A F 4R G )

B8 At A b e S — 4 T8 11T R B Y V) M A 1 T IR B TR G

Fig. 8 Mixed sedimentary model of humid climate in the Member 2 of Funing Formation at Gaoyou and Jinhu sags in Subei Basin
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