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Abstract Sedimentary evolution of the Lower Ordovician Tongzi — Honghuayuan Formations in
Sichuan Basin records a significant environmental transition during the Early Ordovician in northwest
margin of the Yangtze Plate. The controlling factors are key to understanding the evolution patterns of the
basin’s ancient environment. Based on petrological characteristics, carbon-oxygen isotope compositions,
and elemental geochemical indicators ( trace elements, rare earth elements), this study employs a
combination of paleoenvironmental analysis and the “ single-factor analysis-multi-factor comprehensive
mapping” method to reconstruct the lithofacies paleogeographic framework and identify the evolutionary
patterns of the Early Ordovician paleoenvironment in Sichuan Basin. The results showed that; (1) The
sedimentary environment of Tongzi Formation is characterized by high salinity ( Sr/Ba average 1.708)
and oxygen poor environment (V/(V+Ni) average 0.113), and overall presents a relatively closed
saline environment. The Honghuayuan Formation transitioned to an open environment with normal salinity
and significantly improved oxidation, and with a gradual increase in paleowater depth and sea level, as
indicated by a 2.2%c negative deviation of §°0. (2) The Tongzi Formation mainly develops restricted
platform facies, dominated by crystalline dolomite sedimentation. The marine transgression of the
Honghuayuan Formation has intensified, and it has transitioned into an open platform facies as a whole.
The content of limestone ( bioclastic limestone, mud crystal limestone) exceeds 80% , and the Calathium
biogenic reef-beach complex and intra platform beach are widely developed. Comprehensive analysis
indicates that tectono-sedimentary differentiation, eustatic sea-level fluctuations, and climate transition
from aridity to humidity collectively controlled the sedimentary evolution of the Lower Ordovician. The
continuous uplift of the central Sichuan paleouplift shaped the “west-high, east-low” palaeogeographic
framework and governed intra-basin sedimentary differentiation; the Tremadocian global marine
transgression event drove the transition of sedimentary environments from confined platforms to open
platforms; the regional climate has shifted from arid to humid, and the weakening of evaporation and the
increase in terrestrial inputs have led to a decrease in seawater salinity and the flourishing of organisms.
This understanding enhances the comprehension of the synergistic control and evolutionary mechanisms of
multiple factors in carbonate platforms, and provides a geological basis for oil and gas exploration in the
Lower Ordovician of Sichuan Basin.

Key words palacoenvironmental evolution, sedimentary evolution, main controlling factors,
Lower Ordovician, Sichuan Basin
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Fig. 1 Contour map of the Early Ordovician (m) strata

thickness in Sichuan Basin
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Fig. 2 Macroscopic and microscopic characteristics of carbonate rocks of the Lower Ordovician in Sichuan Basin
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Fig. 5 Distribution pattern of rare earth elements of the Lower Ordovician in Sichuan Basin
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