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Fig.1 Geological map of South China
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Fig.2 Regional geological outline of the Yong'an Basin
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Fig.3 Field and microscope photos of rock samples from the Yong'an Basin
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Table 1 Element ratio of fine clastic rocks of Cretaceous in Yong’an Basin

FESS JS-4-2 JS—6 JS-10 SSX-4 SSX-7 SSX11 SSX-14 SSX-20 SSX-24 SCA-2 SCA-4 SCA-5 SCA-7 SCA-9
CIA 7494 6991 8529 7554 7568 7427  67.73 67.43 67.14 6858 70.17 66.77 67.11 67.29
Rb/Sr 221 1.13  2.01  9.05 2.85 0.99 1.82 1.79 2.09 2.07 2.87 2.69 1.81 2.71
Mg/Ca 057 109 357 1622 11.08 7.19 1.35 0.38 0.37 1.78 1.49 0.64 0.53 0.77
Sr/Cu 544 11.66 546 1.20 4.10 15.46 7.25 6.24 6.59 6.81 5.29 5.53 6.37 5.52
Sr/Ba 021 022 022 0.06 0.14 0.21 0.16 0.17 0.14 0.23 0.16 0.14 0.18 0.15

100xSr/(BaxALOy) 125 155 118 050 101 140
V/Cr 157 103 151 172 117 137

Ni/Co 383 234 1058 145 313 244

3Ce 103 100 089 135 093 085

1.36 1.49 1.13 1.77 1.27 1.07 1.52 1.16
0.60 0.61 0.91 1.00 0.61 0.77 0.51 0.72
3.83 4.81 4.05 291 4.88 432 6.05 4.49
0.94 1.01 0.96 0.88 1.14 1.12 0.93 1.04
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Cretaceous paleoclimate evolution of Yong'an Basin in western Fujian and
its response to geomorphic changes along the coast of South China

1234

HE Anbei"™**, ZHU Zuofei”, ZHAO Qi'

(1 Key Laboratory of Ocean and Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640,
China; 2 Center for Excellence in Deep Earth Science, Chinese Academy of Sciences, Guangzhou 510640, China; 3 College of Earth and Planetary
Sciences, University of Chinese Academy of Sciences, Beijing 100049, China; 4 Faculty of Geography, Yunnan Normal University, Kunming
650500, China; 5 Sanya Institute of South China Sea Geology, Guangzhou Marine Geological Survey, Sanya 572025, China)

Abstract: To explore the evolution characteristics of the Cretaceous paleoclimate in the Yong'an Basin in west-
ern Fujian and the influence of the Late Mesozoic geomorphic changes along the coast of South China on the pa-
leoclimate in the southeastern margin of South China, the Cretaceous stratigraphy of the Bantou, Shaxian, and
Chong'an formations in the basin was taken as the research object. The fine-grained clastic rock samples were col-
lected and examined for major and trace elements and rare earth elements distributions, and their sedimentary and
paleontological characteristics were compared and analyzed. Variations in the paleoclimate of the Yong'an Basin
in western Fujian during the Cretaceous period were clarified. Results show that the early Cretaceous Bantou
Formation reflects a changing climate condition. The value ranges of CIA (chemical index of alteration)
(69.91~85.29), Rb/Sr (1.13~2.21), Mg/Ca (0.57~3.57), Sr/Cu (5.44~11.66), and the calibrated paleosalinity
index [100*Sr/(BaAl,05)] (CPI) (1.18~ 1.55) collectively suggest a scheme transition from a warm-humid cli-
mate to a dry-hot environment. Moreover, the redox discrimination indices 6Ce (0.89~1.03), V/Cr (1.03~1.57),
and Ni/Co (2.34~10.58) signaled a dominant weak oxidation environment, aligning with the transition to dry-hot
climate in the early Cretaceous. Moving to the late Early Cretaceous to Late Cretaceous, Shaxian Formation and
Chong'an Formation samples manifest further shifts in climate dynamics. The value ranges of CIA
(67.14~75.68), Rb/Sr (0.99~9.05), Mg/Ca (0.37~16.22), Sr/Cu (1.20~15.46), and CPI (0.50-1.77) expose a
change from hot-dry to warm-humid, followed by a transition to cold-dry climate. The 8Ce value (0.89~1.03),
V/Cr (0.51~1.72), and Ni/Co (1.45~6.45) point to alternating weak oxidation and weak reduction environments,
aligning with the multiple climate shifts during this period. Therefore, the Cretaceous paleoclimate of the Yong'an
Basin exhibits a complex transitional sequence in climate, oscillating from dry-hot to warm-humid and then to dry-
cold conditions, often with extreme climates. By comparing the paleoclimate between the study area and the sur-
rounding South China region, it is evident that the predominant transformation in the inland South China paleocli-
mate was from warm-wet to dry-hot conditions. The paleoclimate transitions between the coastal and inland re-
gions of South China reflect the response to late Mesozoic coastal geomorphic changes in the South China coastal
areas.

Key words: western Fujian; Cretaceous; geochemistry; paleoclimate; paleogeomorphology; geochemistry
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