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Abstract The depositional environment in the Member 2 of Xujiahe Formation on eastern slope of
Western Sichuan Depression has long been controversial. Using newly identified storm deposits as key
evidence, this study aims to clarify the depositional environment of the in the Member 2 of Xujiahe
Formation and the development characteristics of storm deposits in this area. Based on core observation,
thin-section identification, grain-size analysis, and geochemical testing, the following conclusions are
obtained; (1) Sedimentary structures such as bidirectional cross-bedding, wave-generated cross-bedding,
and tidal bundles are widely developed in the in the Member 2 of Xujiahe Formation on the eastern slope of

the western Sichuan Depression. Grain-size and geochemical data indicate that the study area was a high-
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energy environment characterized by periodic energy fluctuations, and that the water body was brackish to
freshwater in nature. These features suggest a marine shoreline depositional environment, which can be
further subdivided into four sedimentary subfacies: foreshore, upper shoreface, middle shoreface, and
lower shoreface. (2) Typical storm-related sedimentary structures, including mud-clast layers, gutter
casts, and hummocky cross-stratification, are developed in the foreshore to middle shoreface subfacies. At
least nine episodes of storm deposition are vertically identified, and the sequences are dominated by
incomplete A — B - C types, reflecting high-energy, high-frequency, and proximal storm depositional
characteristics. (3) Against a regressive background, the storm-deposit development belt gradually
migrated from shoreface to foreshore. The thickness of storm layers was relatively greater in the
southwestern part during the early stage, but became thicker in the eastern part during the late stage,
indicating a northeastward migration of the depositional center. The results demonstrate that the Xu 2
Member on the eastern slope of the western Sichuan Depression represents a storm-influenced marine

shoreline depositional environment. Together with the paleogeographic framework of “deep in the west and

shallow in the east,” these findings reveal a hydrocarbon accumulation element assemblage characterized

by “provenance supply from the western depression,

sand enrichment on the eastern slope, and sealing in

the east,” thereby providing a geological basis for the selection of favorable exploration targets for tight

sandstone in the area.
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Fig. 1 Regional structure, stratigraphy, and core observation well distribution map in the Member 2 of Xujiahe Formation,

eastern slope of Western Sichuan Depression
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Fig. 2 Sedimentary structural characteristics in the Member 2 of Xujiahe Formation, eastern slope of Western Sichuan Depression
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Fig. 5 Microscopic characteristics of rocks and minerals in the Member 2 of Xujiahe Formation,

eastern slope of Western Sichuan Depression
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Table 2 Measured and calculated rare earth element ( REE) data of poikilotopic calcite cements in sandstones

in the Member 2 of Xujiahe Formation, eastern slope of Western Sichuan Depression

La Ce Pr Nd Sm Eu Gd Th Dy

=

Ho Er Tm Yb Lu SREE SLREE

Ce/Ce” Eu/Eu”

‘7A -
/pgg

CJ-1 583 12.86 1.17 4.17 0.65 0.14 0.53 0.11 0.49
CJ-2 549 12.74 1.12 4.04 0.63 0.09 0.55 0.09 0.51
CJ-3 5.68 12.68 1.09 3.95 0.55 0.11 0.52 0.06 0.48
CJ-4 546 1236 1.12 4.06 0.68 0.13 0.61 0.07 0.52
CJ-5 552 12.23 1.03 4.04 0.60 0.14 0.61 0.08 0.53
CJ-6 579 12.51 1.12 3.83 0.75 0.11 0.67 0.10 0.58
CJ-7 5.64 12.52 1.11 3.64 0.60 0.11 0.59 0.08 0.54
CJ-8 550 12.53 1.12 425 0.76 0.14 0.64 0.08 0.54
i 5.61 12.55 1.11 4.00 0.65 0.12 0.59 0.08 0.52

e e e o e e 2 2o 2

12 032 0.05 041 0.06 2691 24.82 1.14 1.13
11 035 0.06 0.38 0.05 26.21 24.11 1.18 0.72
10 0.37 0.06 043 0.06 26.14 24.06 1.17 0.97
12 0.38 0.05 0.41 0.06 26.03 23.81 1.15 0.95

11 037 0.05 0.36 0.06 25.73 23.56 1.18 1.09
11 035 0.05 0.34 0.06 26.37 24.11 1.13 0.73
12 0.35 0.06 0.38 0.06 25.8 23.62 1.15 0.87
12 035 0.05 0.38 0.06 26.52 24.3 1.16 0.95
11 035 0.05 0.39 0.06 26.19 24.05 1.16 0.93

T M TR By 2B, SREE, SLREE 4330 S0 i BT A # Lo R B MR LOCR (La-Eu) Hdk, Bu/Eu® | Ce/Ce” HyJk

F PAAS FREAL IR B TS, Eu/Bu” A4S (Bu/Ea] " =

Euy Cey
———— K Ce/Ce" it AL, Ce/Ce® =———, Hp PAAS
/Smy xGd, /Lay XPr,

FRHEL S ZME (pe/g): 1a=38.2, Ce=79.6, Pr=8.83, Nd=33.9, Sm=5.55, Eu=1.08, Gd=4.66, Th=0.774, Dy=4.68, Ho=0.991,
Er=2.85, Tm = 0.405, Yb=2.82, Lu=0.433 (Taylor and McLennan, 1985), T i N %% PAAS #5 i b ffi, i % 77 ¥ % REE, =

REE_,, ./ REE; 450

sample

®3 JIAYEFEARTA_RABARERAR L ELE

Table 3  Carbon and Oxygen isotope data of calcite microzones in the Member 2 of Xujiahe Formation,

eastern slope of Western Sichuan Depression

RS H5 i 41X B WHE/m 80,/ % 8"°Cppp/ %o Z T/C
Z]-1 R YT 20 YT R F | A3 4069.96 -4.523 2.163 129.4 3.1
7J-4 L 20 T R o B 4070.12 -7.251 0.293 124.2 10.4
VARY) 1YL 20 T ARk A M R EE 4078.97 -5.77 0.888 126.2 34.6
Z]-3 17T 20 T ARk A M F B 4079.01 -7.214 0.772 125.2 8.4
FG-1 E4 110 # R —F A 41— bl Bt 4629.84 -6.093 -4.948 114.1 34.7
FG-2 £4 110 FR—FE RS B B 4629.62 -9.356 - 8.063 106.1 86.1
GM- 1 3 FR—F B M B 4881 -17.964 -3.166 116.8 25.8
GM-2 2 R — LR B 4713.86 -8.104 -4.301 114.4 31.4

(B 10-b), fi#H LRI 21 H R E, FHELF
HYT 21 3, OB RS 204H I | JIIVT 566 H:4F . HAk
FIAFAEE A BeW g )5, H A Bral B BRI 4% E
B R @OJe s R E S, A A B
KTy 22 YR RE | BE U wi Il rg K R e AT B2 114
MR JZ T A% e e S0 568 R IR £52 ft B ML AR B
I, A B R ]R85 R R 9 20T VI BUR
Vi w2 [ e i RL AR T BROE AR AR G,
K St A R RE AT 51U A O WK DU,
C. DBREEFRARPMRA, B L, FIFRXAE
BLoE B TB R P B, A Bl it A 7 1Y) ol i 1T A
ANE ) PERR S S e s AR ik S5 PR LA, T A-B-E |

A-E BUFFHIf A Bl B2 3 5 Kb 1R = B %
ARBRAG, B RS B O Rk R
s BEREEER, SiGZMARRIFIINRES
BRHE, R IX KB TR EA IR, &R
WA T R AL

4.3 NBEERZTXREHIE

NG 39 B 200 — B X3 2 19 6 B AR AR AE I 28 B3R
B MR, D b DURR IR BT AL SR 3 1 ¢
SRS . W RGE VUM I | TRUHZE R K
RJREJE S RPRRRIE AR, 255 %) W iF 5 X 0
i B 20 — B DU T, O i BE LR AR IX



kM K

28k W4 BTN . 1 7Y 3 B 5 2 B XU B T BURRAE 1435
---------------------------------------------------------------------------------- BT [ i BRI
£l )
/71 RS el FE R
--------------------------------------------------------- s ||+
R T o~ AL
555 5% . R T iR — il
W T A o —— e
H 9T AR B o [ A ol A T B A
7t |
Ui
F4 =4
il sy ST e T e T e AT ERR 1T
A o 2L E ik gk g THARSL u] 38 i e S K i R R N
VAR SRR i | BWAR g g | pm PPR | gec  pw T || PR RER e
e | GRAAPL | o RT/Q-m [TUELH] N s | . . N joem piBl Il o g . Jom bt
) {,ff £l 0 oot | [ \GRAPLI s | RTQm — TTK GRAEL] iy |RTQm - BRI [GRAPLL o Ifnlzm - VpE ORAPL] gy hﬁTQm i
7')1'] - *E fi /m hn i | A m /m kl \m o i ;ﬁ il /o hi
A = H | b % T3 & f
5 L | = W ¥ = E: 2 aml 3
— — Vs - — 210 ¥l - 3
" i ){ B E ol i :E; . o h = |4 [ 4200 .% E.
- ¢ =[% 4180 g =l s’_c:‘: ;\'E a0 __-_;% il ‘;} =
a4 = = B B o0l Eln £, o ([ am| = i
{— E 4190 } 1y {;’ ;& i :-:}r_ " 3‘ _,—1
S -:_? E IE| 4200 (‘\_ = ::‘__ g a0 ;:‘? £ ™ {T _‘
= = > = % bl - =
*\‘4 ;00 109 QIOO 100 100
F;‘L 5% 580 gso ;aa §80
=
FFH% Ke0 f’jou E(,o f;so D60
I T 40 By = ]
g)% =4 =S VEM LE‘40
20 20 20 20 e
(U 2 3 4 5 0 2, 3 4 5 2 34 5 o1 2 34 5 [ E— 34 5
A2/ D RLAR/ D HifE/ AR/ D RLAR/ D

T )T 48 s AR 38 200 5 ) A — B O AR U P it

Fig.7 Shoreline depositional facies identification chart in the Member 2 of Xujiahe Formation, eastern slope of Western Sichuan Depression
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