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Abstract: The Miocene Meishan Formation in the Qiongdongnan Basin in the northern continental shelf of the South China Sea lacks direct
fossil evidence for understanding the ancient vegetation and climate conditions in the basin due to the scarcity of spores and pollen fossils. The
Miocene biostratigraphy, vegetation, and climate changes were documented from 114 fossiliferous samples from Well ST-A. Results show that
the calcareous nannofossil boundaries of the Sanya Formation (Early Miocene) / Meishan Formation (Middle Miocene) / Huangliu Formation
(Late Miocene) are at 2780 m and 2300 m in depth, respectively. Miocene vegetation in the study area was tropical and subtropical evergreen
broad-leaved forest, and mixed forest of evergreen broad-leaved and deciduous broad-leaved. The presence of coniferous forest restricted to the
uplands shown in the Sanya Formation reflects warmer and wetter climate in Early Miocene than that of the late Oligocene in the Lingshui
Formation. The expansion of the evergreen broad-leaved forest and deciduous broad-leaved forest, accompanied by the contraction of the
coniferous forest during early and middle stage of the middle Miocene (the bottom and middle section of Meishan Formation), suggested
increases in temperature and humidity, which is indicative of the Middle Miocene Climate Optimum (MMCO). The climate conditions in late
Miocene (the top of Meishan Formation and Huangliu Formation) turned to be cold, characterizing of the flourish of coniferous forest again.
Meishan Formation witnessed the climate variability of warm and cold during the middle Miocene.

Key words: spore and pollen; calcareous nannofossil; vegetation; Middle Miocene Climate Optimum; Qiongdongnan Basin
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Fig.1 Location of Well ST-A in the Qiongdongnan Basin
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leptoporus, C. macintyrei, Coccolithus pelagicus.
Cyclicargolithus floridanus. Discoaster berggrenii, D.

brouweri, D. deflandrei, D. kugleri, D. pentaradiatus .
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1. Reticulofenestra hagqii, 2060 m; 2. Cyclicargolithus floridanus, 2400 m; 3. Coccolithus pelagicus, 2350 m; 4. Helicosphaera carteri, 2060 m;

5. Helicosphaera ampliaperta, 2 640 m; 6. Discoaster quinqueramus, 2060 m; 7. Discoaster deflandrei, 2300 m; 8. Discoaster kugleri, 2300 m; 9-10.

Sphenolithus heteromorphus, 2400 m; 11-12. Sphenolithus conicus, 2400 m; 13-14. Sphenolithus presaii, 2780 m; 15-16. Sphenolithus belemnos, 2870 m,
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Fig.2 Significant calcareous nannofossil recovered from Well ST-A
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Fig.3 Distribution of the key calcareous nannofossil zones and the stratigraphic division of Well ST-A
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K4 ST-A I WAk A
@ Polypodiaceaesporites haardti (Pot. Et Ven.) Potonie, 1956, 2230 m; @ Polypodiisporites favus Potonie, 1931, 2316 m; 3 Cyathidites australis Couper,

1953, 2620 m; @ Crassoretitriletes nanhaiensis Zhang et Li, 1981, 2560 m; & Polypodiisporites usmensis (Van der Hamman) Sun et Li, 1981, 2930 m;
©-Q. Pinuspollenites labdacus (Potonie) Raatz, 1937, 2340 m; @) Taxodiaceaepollenites hiatus (Potonie) Kremp, 1949, 2820 m; O Laricoidites magnus
(Potonie) Potonie, Thomson et Thiergart, 1950 ex Potonie, 1958, 2300 m; 0 Tsugaepollenites igniculus Potonie et Venitz, 1934, 2400 m; @ Piceapollis
praemarianus Krutzsch, 1971, 2450 m; @2 Podocarpidites minutus ( Maljav.) Sun et He, 1980, 2270 m; @~ Quercoidites minutus (Zakl. ) Ke et Shi,
1978, 2640 m, 2990 m; @5 Quercoidites henrici (Pot.) Pot. , Thoms. Et Thier. , 1950, 2450 m; (® Caryapollenites simples (Pot.) Raatz, 1937, 2780 m;
- Dicolpopollis kockelii Pflanzi, 1956, 2510 m, 3020 m; (9 Momipites coryloides Wodehouse, 1933, 2600 m; @ Juglanspollenites verus Raatz,
1939, 2806 m; @ Liquidambarpollenites pauciporus M. R. Sun, 1989, 2600 m; @ Liquidambarpollenites pachydermus M. R. Sun, 1989, 2 540 m;

@) Ulmipollenites minor Groot J. et Groot G., 1962, 2766 m; @ Ulmipollenites granulatus Stone, 1973, 2900 m; @ Alnipollenites metaplasmus (Potonie)
Potonie, 1960, 2806 m; @ Alnipollenites verus (Potonie) Potonie, 1960, 2790 m; @) Corylopsis princeps Lubomirova, 2 560 m; @ Tiliaepollenites
indubitabilis (Pot. ) Potonie, 1960, 2480 m. GBI 20 pm. DA F A A7 (R A7 F v 0 3o 8 TR 2 8 I 00 A BRA W] TR R 73 28 "IV Se g ot

Fig.4 Significant spore and pollen recovered from Well ST-A
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Fig.6 Vegetation evolution during the Miocene in the Qiongdongnan Basin
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