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Abstract Palaeogeographic units on the Earth’s surface exhibit a hierarchical structure, however,
their connotations, research significance, reconstruction scales, and methodologies remain unclear,
hindering the coordinated development of palacogeography. Each palaeogeographic unit is a palaeo-
geographic unit with specific climatic, hydrological, and ecological characteristics. Based on the relative
size and formation of landforms, palaeogeographic units are divided into three levels: large, medium,
and small, correspondingly classifying palaeogeographic research scales into three levels. Large-scale
palaeogeographic research investigates the spatiotemporal distribution and multi-sphere interactions of large-
scale palaeogeographic units (oceans, continents, and large-scale geomorphic undulations within them)
over millions to tens of millions of years. This research is conducted globally and across tectonic plates (or
basins), aiming to predict habitable Earth and prospective areas for mineral resources. Medium-scale
palaeogeographic research focuses on the characteristics, distribution, evolution, and associated surface
processes of medium-scale palaeogeographic units ( geomorphic units between large-scale geomorphic
undulations and sub-environments) within a large geomorphic unit ( such as a basin). It operates on
timescales of hundreds of thousands of years and serves to predict habitable region and guide mineral
resource exploration. Small-scale palaeogeographic research examines the characteristics, distribution,
changes, and corresponding small-scale surface processes of sub-/micro-environments within a sedimen-
tary system. This research covers timescales of tens to hundreds of thousands of years and aims to predict
human habitable locality and to evaluate and develop mineral resources. Future palaeogeography should
further develop multi-information quantitative interpretation methods for multi-scale palaeogeographic
parameters, innovate intelligent reconstruction technologies of multi-scale palaeogeography, deepen the
understanding of the formation mechanisms across different scales, establish models that explain how
palaeogeography controls mineral resource distribution at various scales, and enhance collaborative
research on multi-scale palaeogeography.
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Fig.2  Schematic diagram of source-to-sink systems and palaeogeography within the context of plate tectonics

(after Matenco and Andriessen, 2013)
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Fig.5 Late Triassic (230 Ma) paleo-plate reconstruction of the global (after Scotese and Schettino, 2017; Kocsis and Scotese, 2021)
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Table 2 Elevation, environments, and geological evidence (after Scotese, 2009, 2021)
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Fig. 6 Global palaeogeographic map of the Late Triassic (230 Ma) (after Scotese and Schettino, 2017)
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Fig. 7 Seismic profile and stratigraphic interpretation of the
Upper Triassic Yanchang Formation in southwestern Longdong

area in Ordos Basin
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Fig. 8 Palaeogeography and sedimentary facies distribution of
the 6th interval, Member 3 of Upper Triassic Yanchang Forma-

tion in Longdong area, Ordos Basin
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Table 3 Comparison of palaeogeographic reconstructions at different scales
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Fig. 9 Three—dimensional microfacies model of a small layer in
the Member 2 of Shahejie Formation in an oilfield,

Bohai Bay Basin
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Jrm, s DL B g ROTRA L () B 8L
BRI OR5E, BUITE AR A (AN B ) . K
3C (KR « AREE T AN TR &
/R BE 1Y B - A R

3.4 BENAEAREGHENT ~RRESTH

RIEFMERER

KWLk, B3I & TS Mg —H
FER R B P IR IR, RS PR
VR A5 15 9T R 7 T HRAS T ARG R R AR . B
7 T A A X E AN BT O, oy R A BT I
A R it JB¢ 22 5 09 42 0 PR 9 T W6 26 39 10 96 A

B o A BR AT 7 SRR B AR A X B, A A e R
BEt MR (4n R K B AR S AL ) X B IR R
WA RIAE PSR A= %%, 2023; R H
PESE ) 2025), PRSI AHEE X,

LRI P REMBX (& W),
T v R il PR AR M AR IR (AT
oA MEE T RE (MAAE) ENSE
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