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Abstract Following the discovery of the Anyue extra-large gas field in central Sichuan, significant
exploration breakthroughs have been achieved in Member 2 of Dengying Formation in the Penglai area of
northern Sichuan Basin in recent years. However, the exploration and development of this region remain
constrained due to the complex microfacies types, considerable burial depth and strong heterogeneity of
microbial mounds and shoals within the Dengying Formation. Based on core data from Well Wang-1C—a
fully cored scientific exploration well located in northern Sichuan Basin—this study systematically investi-
gates the microfacies types, sedimentary evolution, and reservoir characteristics of microbial mounds-bank
complex in the Member 2 of Dengying Formation. The main findings are as follows: (1) Four primary
dolomite lithofacies are identified in the Member 2 of Dengying Formation at Well Wang-1C: microbial
dolomite, granular dolomite, crystalline dolomite, and dolomite breccia. Among these, laminated
stromatolite dolomite, thrombolite dolomite, botryoidal dolomite, and mud-crystalline dolomite are the
most developed. (2) Member 2 is predominantly composed of resiricted platform deposits, with key
microfacies including basal mound, core mound, mound crest, grain bank, and subtidal flat. (3) Three
distinct microfacies assemblages can be recognized within the microbial mound-bank system: ( I )subtidal
flat-basal mound-core mound, ( II )subtidal flat-grain dolomite bank, and( Il ) subtidal flat-basal mound-
core mound-grain dolomite bank. Each assemblage exhibits a substantial thickness, typically ranging from
25 to 50 m. (4) Reservoir spaces in the microbial mound-bank complex include primary pores and
secondary dissolution pores. Reservoir development is primarily controlled by microfacies distribution,
high-frequency sea-level fluctuations, and diagenetic processes. Notably, the microbial mound-core and
mound-crest facies exhibit the most favorable reservoir properties, followed by granular shoal facies,
whereas the subtidal flat facies displays the poorest physical characteristics. The above results can provide
geological theoretical basis for the prediction of the distribution of ultra-deep microbial mound and flat
reservoirs, and the exploration and development of natural gas in the northern Sichuan Basin.

Key words microbial mound, grain bank, microfacies assemblage, reservoir characteristics,
reservoir main control factors, Dengying Formation, Sichuan Basin

About the first author LUO Bing, born in 1982, senior engineer, is engaged in researches on
oil and gas geology and exploration development. E-mail: 1b2001 @petroChina.com.cn.

About the corresponding author = HU Mingyi, born in 1965, professor, Ph.D. supervisor, is
engaged in researches on reservoir sedimentology and oil and gas exploration. E-mail: humingyi65 @

163.com.

U ARAER, B IO A R HLAR KT R A Uk

HWHAREWERSERY, AR LES

Yy FepEORUIEAT 1RO RGN IR R ESE, R
& (BESTAE, 20135 40 A4 fESF, 20145 7R AL
85, 20205 XPrE4E, 2024), b7 WIE, fE
KT 52 3018 B — 2 5 28 B A DN 1T vk o A A S 1 A e
— PR M DR B R PR B, R I R T AL
SETT K 2020 4, A4 BH— 22 5 BB R M R
FITLLJE Y 33 3 —rp VD AT 82 41 — B (LR faj AR
UTTET ) B&aERE R ER L IFEUR F
TISLTT KB A, TR 3 1 ARy S L R I B
R s P R, S 2 DO R B KT —BUR R AL

G 9 S — R R B SR T, 2% IXOAT — B IR
K, —JBAE 6000 ~ 8000 m Z [i], 4l Ho A, &
BOH FZ X R Y TR R L . UL
JPa L ik B 2O 20 Z) Ry A T S 5 BT 5T
55, W27 LA ) e REfE 2 2 o R AR
TR IR A DERE

N TR 7R )AL XCAT 52 4 TR V= S )
MEBIAR I B | oA 445 1 97 i 4 )2 AR 3 o
ik, I A PG R 3 R AR AL X T
— BRI ——HE 1C JF, IR X HAT Z Bl A7



‘CN[ K

148 + W E

#& 2026 4 2

TARIBIG . I ZBORBTRE y 393.45m,
R 1113. 2 m, 0K 719.75 m, 24 LIE 1C 3
JTZBONWRGR AT &, JEF x5 43 B O F0E H R 4
WEE, XK B A 4 o e ORE 28 80 B R R AE dF
T TWRATGY, HEm g5 % X TTR A 416 7 51 &
DUREACRRE, FIATIZ XA 5 2 & B Rk M 45
Ko WFIERER T 8 )1 b b DX R 2 1R ) b i 42
J2 53 A TN 0 AR AR T A A A b o 3 4K A

1 REMREE =

P ZE A T E 4 FARERVEALES, R — KBS
MRS A, ZEIRWR T, R B AT
DU 1] A b S R R 34 A ] P ORRAS Ry, 32 A AR K Bk
RERE TR (B 1-a)  (XIFFILA, 2015;
Fﬂl_ﬁai§, 2017; VEFENA 20205 305, 2021;

R, 2022)  ARAE A VE UL AR Y K B R
ﬁ BN A A N sy 4 B KT — Bl
B, AR EOsENE; T BN E %
B, AMUEREARS . WO = 5 % e

L DRSS

WHzERE, Tk i H o b IR H =5 5%
I ZBOUBUK IR IR, KB —ERWMIH, &
PEFEZ R b A Al s H@&ﬁ;ﬁ& E=R iV
BEZORE. BERAOZARNE, KEHEOS
=K 1-b),

s BLHEAT 2000, DU 45 Hh B AR A ik R B
BT, FEAKFRERGH ., G, B
FEHARAT o TR Y B, WRIRE A &
M3 2% DL S B Ml P o S e Ak R OR A
PR REAR (B 1-a) o T ZBDURUVR M, 2 Bz
SRR R, PR —2 0 —i A 246G, T2 RTE
— R R ﬁﬁlﬂlﬂlﬁi&ﬂ_ﬁlﬁﬁﬁ%ﬁn
-fE-B UL R (XIRARSE, 20165 320 3 5%,
2021) o ST ZEULBUR M, 32V 3l T 3 52 i,

VU 540 K e 4R T, ST B TR M = R A ]
b, SRR S % b X T — Be g R AR R itk (4R AR
%%, 2013)

HE 1C I 3 AL pU 1] 25 4t AL 38 ) oo i iE 5 &
(K 1-a),

Wi, I BA

5N S R X H A A LAY T AR 3 AL
WU RY)ZA A, BERA

)2 My
7 [ & &3

:
i [
% [

i 745 iz 2y

jiess

Hil ¥ 12 5y

&

S |m 7
E&'\?

BELL
b [iea

B | L] O B W )
[ /%]
[N s+ /
it i ISR RIS EE $il4 JR R 7 R R WHAR AR RS BHAORE BRI S
[ = [/si ] [ /] =21 ==  em—| P
=/=] [Si/si] [ ] l=—==] =—==] | — -QIJ-H| 2 | ® IEIC ’i
=7 =2 [ 7 == === = A
WERAORSE  HRASE RIS PaE s NEysig e ke T iR YFAR R K FiR A E IR

B P F )T 5 A T B UARAE (a) R EHARFI I (b)) (HR RS, 20205 HEH)
Fig. 1 Sedimentary facies(a)and stratigraphic column(b) of the Member 2 of Dengying Formation in Sichuan Basin
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Fig. 2 Rock types of the Member 2 of Dengying Formation in Well Wang-1C, northern Sichuan Basin
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Fig. 3 Petrological characteristics of the Member 2 of Dengying Formation in Well Wang-1C, northern Sichuan Basin
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