5551 55 2 H h o Vol.51, No.2
2024 43 H GEOLOGY IN CHINA Mar., 2024

doi: 10.12029/g¢20210809001

AL, =ik, WIWIR, MO, A, WA 2024, TGRS T AL X K BRR E A U2 e B R 2 B —— L)1 b O
SHBII]. HE L, 51(2): 577-591.

Zhao Yuru, Gao Da, Hu Mingyi, Zheng Chao, Li Jia, Xie Wuren. 2024. Controls of paleoclimate and sea—level changes on the high—frequency
sequence of shallow—water carbonates: A case study of the Longwangmiao Formation in the central Sichuan Basin[J]. Geology in China, 51(2):

S B EET U R AERL 2 SRER R
BRI s U s X % T 6 4A 35 i

REw, Hik', HERE, HEY, FE, BHRL
(1. Ko R F WA F F R, b KX 430100;2. FEAF R EEEFARLP, T & SN 51030153, PEAFKE RS, bx
100049; 4. F B G i 15 &y v A W AR F- LRI, W RAF 6100005 5. F B G S48 - L& 5 1%, #T 46 By 065007 )

RE: (W5 BH9] I BH v S 05 AT AR A X R K i R £6 25 12 4022 )3 S At 2 r 4 il AL, o BR o i 2 ok
Maa LA EEE Y, (BRERAE] DI X g T 0 4 R 01, 26 D0 2 2 A B L ml L, 3 i 4>
FELBOL B AR R . FEAME TR, KE TS EE IR T 48R, [HRER] kB
TR FERE = TR MR USRI 2 B 4 FhOTEAR, AT IR S0 AT X LA AN M RE . T T
HE) 6°C EA PR, 188 B O FH%, X5 ALO,. TiO,. B Fl V JGZE ARk AT i e il iy 7k A8 Ak —
., BRFARA BB AR Z (AR, LI Mg, Ca BLIFAOAE SEHE, e fm] Bz T 5248 SV R P T PR 3R
3%; MgO/CaO. MnO,. Fe,0,/MnO, Fl ALO;/MgO ML AR Ak, H8 78 B84~ J2 13 7 101 1) /<A 0 3 o U A ik 2 Y 5
St/Ba {H s MU AR IR 0T /K R B O S i ver . (4848 ) 0 Moe T W B RV~ T DR b T A= R R 0 A 4k
IS, ORI 2 PR TR R R FR ek S A PR RSO 2 4 ST A, AT
RN T RSB T & A i R iR 1 = AR R R A2 s 1 G
X 8 ST TR BRI, Bk AR R TR A T AL WA A TR D)1
B #F s (DRHEFH A OB S5 BT R | M Z Ak, AR ZR, 87/ T RER I ThA it
TR AE A2 T VT 1 R A8 AR T S A58 A R 385 (2) e B 77 91 1 2 Ak Ry AR AR AR K B R £
TR T A R 2 s AL
PESZES: P618.13  CEMARERE: A LEHS: 1000-3657(2024)02—0577-15

Controls of paleoclimate and sea—level changes on the high—frequency sequence
of shallow—water carbonates: A case study of the Longwangmiao Formation in
the central Sichuan Basin

ZHAO Yuru'*?, GAO Da', HU Mingyi', ZHENG Chao*, LI Jia', XIE Wuren’

(1. School of Geosciences, Yangtze University, Wuhan 430100, Hubei, China, 2. South China Sea Institute of Oceanology, Chinese

s B H#A: 2021-08-09; 2[5 H #: 2022-02-20

HEETH: HEARBI AR (41502104) . #1dL4E B ARBN223E 4 (2017CFBS533) K A W IS5 #h R B R 2075 36 8 45 L0 &= i 3t 4
(K2018-06) B4 %8l .

EE I EL, %, 1997 44, TR, 322 S TR A2 7 i 224 05 T 95T ; E-mail: zhaoyuru97@qq.com,

BIWAEE: Mk, B, 1988 44, 1t BlZUZ, £8NFIRIREE A DU S 2 i A998 5 #2#; E-mail: gaodal8@vip.163.com.

http://geochina.cgs.gov.cn F1 E M1 T, 2024, 51(2)


https://doi.org/10.12029/gc20210809001
mailto:zhaoyuru97@qq.com
mailto:gaoda18@vip.163.com
http://geochina.cgs.gov.cn

578 3l b Ji 2024 4F

Academy of Sciences, Guangzhou 510301, Guangdong, China; 3. University of Chinese Academy of Sciences, Beijing 100049,
China; 4. Research Institute of Exploration and Development, PetroChina Southwest Oil and Gas Field Company, Chengdu 610000,
Sichuan, China; 5. Research Institute of Petroleum Exploration and Development, PetroChina, Langfang 065007, Hebei, China)

Abstract: This paper is the result of oil and gas exploration engineering.

[Objective] Clarifying the control mechanisms of ancient climate and sea level changes on high—frequency sequences and favorable
reservoirs of shallow water carbonate rocks is of great significance for clarifying the genesis and distribution patterns of reservoirs.
[Methods] Microfacies and sequence stratigraphy analysis and geochemical analysis including carbon and oxygen isotopes, major
and trace elements with core samples were used. [Results] The Four types of microfacies including dolomitic lagoon, inter—shoal,
grain shoal and tidal flat were identified in the Longwangmiao Formation. The Formation was subdivided into two fourth-order
sequences which was regionally correlated. The §"°C of the Longwangmiao Formation vertically shows two periodical changes,
which indicates two episodes of sea-level changes. This trend of sea-level change is consistent with the change of water depth
reflected by the variations of Al,O,, TiO,, B and V values. Using carbon and oxygen isotopes coupled with the well—correlated Mg
and Ca values, the estimated Z values and seawater temperaturesduring the deposition of the Formation collectively reflect arid and
hot climates and a subtropical marine environment. Systematic variations in MgO/CaO, MnO,, Fe,0,/MnO,, and Al,0,/MgO values
indicate a brief transition to warm and humid conditions during the early stages of the two successions, and the Sr/Ba values reflect
the marked increase in late—stage seawater salinity during deposition. [Conclusions] A warm and humid climatecoupled with a rapid
rise in sea level, led to the formation of transgressive systems tracts. During the hot and arid climates, rapid deposition of grain shoals
and dolomitic tidal flat constitutes the highstand systems tracts. The grain shoal and dolomitic tidal—flat deposits serves as the
material basis for high—quality reservoirs. Early dissolution and dolomitization processes occurring during sea—level fall and a hot

and arid climate are crucial for reservoir development.

Key words: high—frequency sequence; element geochemistry; carbon and oxygen isotopes; sea—level change; paleoclimate;
Longwangmiao Formation; oil and gas exploration engineering; Sichuan Basin

Highlights: (1) Major and trace elements, carbon and oxygen isotopes from high—density sampling of drilling cores was used to
reveal two cycles of the of paleoclimate and sea—level changes was revealed during the sedimentary period of the Late Cambrian
Longwangmiao Formation in central Sichuan Basin. (2) The controls of paleoclimate and sea—level changes on the high—frequency
sequences of shallow—water carbonates are clarified.
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Fig.1 Location of study area and stratigraphy of the Longwangmiao Formation (modified from Gao Da et al., 2021).
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Fig.2 Thin—section photos of lithofacies of the Longwangmiao Formation in the central Sichuan Basin
a—Micritic dolomite with clay and terrestrial lamination, well GS10, 4706 m; b—Miicritic to silt-crystalline dolomite with horizontal bedding, well
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Fig.3 Facies distribution in a stratigraphic framework of the Longwangmiao Formation in the central Sichuan Basin (locations of

wells are shown in Fig. 1)
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Fig.4 Vertical distribution of major elements in carbonate samples of the Longwangmiao Formation, well GS 10, central Sichuan Basin
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Fig.6 Vertical distribution of trace elements in the dolomite of the Longwangmiao Formation, well GS 10, central Sichuan Basin
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