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Fig. 1 Location of the study area and GeoB16602 site. (a) Paleo-

topography during MIS 2 with a relative sea level of — 130 meters
(data from www. gebco. net), where white areas represent the
exposed continental shelf; (b) Distances from GeoB16602 to the
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Fig. 2 Charcoal concentration at GeoB16602 site. Colored points
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lines indicate trend lines based on Generalized Additive Models
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MARINE SEDIMENTARY RECORDS REVEAL PALEOFIRE HISTORY AND ITS
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DURING THE LAST GLACIAL
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Abstract

Fire plays a crucial role in the Earth system and has significant impacts on climate change, vegetation succession
and carbon cycling but its influencing factors are complex and diverse, exhibiting strong spatial heterogeneity globally.
In the tropical/subtropical regions of Asia, there remains considerable divergence in understanding the driving mecha-
nisms of wildfires. This study analyses charcoal from 85 marine sediment samples from the GeoB16602 site (18°57'N,
113°42'36"E; 953 m in water depth)in the northern South China Sea to reconstruct the paleofire evolution sequence
over the past 65~ 18 ka, with core depth ranging from 9.47 m to 2. 91 m in core combining with pollen data. The re-
sults indicate that charcoal concentration generally shows an increasing trend as the climate become drier and herba-
ceous plants expand. Meanwhile, the charcoal concentration exhibits a distinct ca. 19 ka cyclic variation. During peri-
ods of low precession values, summer insolation in the tropical/subtropical regions of the Northern Hemisphere be-
comes stronger( while winter insolation weakens) , leading to enhanced climate seasonality and increased wildfire oc-
currence. Conversely, during periods of high precession values, wildfire activity decreases. This may suggest that,
compared to ecosystem changes(such as the ratio of herbaceous to woody plants) , fire is more sensitive to climatic
seasonality driven by solar insolation. Additionally, an anomalous peak in charcoal concentration is observed at 53
cal. ka B.P., which we hypothesize may be related to human activities during periods of low sea level. This record
highlights the varying response patterns between wildfires and climate across different timescales and climate ampli-

tudes, emphasizing the need to account for these dynamics in future wildfire prediction efforts.

Key words: vegetation; charcoal; paleofires; seasonality; precession





