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Herbaceous vegetation expansion on the north equatorial Sundaland during the last glacial maximum

YANG Ying, TIAN Jun, HUANG Enqing
State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China

Abstract: Vegetation types on the exposed Sunda Shelf are important to understand the evolution of regional biodiversity and to assess the
global terrestrial carbon storage during glacial periods. There are two conflicting opinions on glacial vegetation distribution over the exposed
Sundaland, one considers that savannah occupied most of the exposed shelves while rainforest contracted into a ‘refugia’ condition; and the
other believes that tropical rainforest prevailed over the most glacial Sundaland. So far well-dated paleo-vegetation reconstructions from the
northern Sundaland are still lacking, which impedes the unveiling of this mystery. In this study, changes in the distribution of plant wax-derived
n-alkanes of a marine sediment core from the southern South China Sea, close to the northern Sundaland paleo-river mouths, are used to
reconstruct the vegetation changes over the northern Sundaland since LGM. The Average Chain Length( ACL) of n-alkanes is as high as 30.0
between 22 and 14.5 kaBP, indicating that herbaceous vegetation expanded on the northern Sundaland during the LGM compared to the
Holocene. Previous modelling results suggest that a fell down of sea-level during the LGM can induce a weakened Walker circulation and the
prevailing of El Nifio-like conditions. This may further result in overall drought and increased dry-season water stress conditions on the glacial
Sundaland, which may have contributed to the flourish of herbaceous vegetation.

Key words: herbaceous vegetation; long- chain alkane; Last Glacial Maximum; Sunda Shelf; South China Sea
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Fig.1 Topography of the Sundaland and location of study sites

(topographic data is from the website: http://www.ngdc.noaa.gov/mgg/global/relief/ETOPO1 ) .

Purple dashed lines represent paleo-rivers on the Sundaland®*7.

Yellow star denotes the coring site MD 05-2894. Black solid circles represent previous research sites.
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Fig.2 Alkane contents, CPI, ACL and the C;,/( C,9+Cs, ) ratio at
site MD 05-2894

Bold lines indicate the 5-point smoothing results. Red triangles represent
AMS "C age control points. The vertical blue shading indicates the Last

Glacial Maximum.
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Fig.3 Comparison of n-alkane contents and the ACL results from

site MD 05-2894 with other climate reconstructions
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the Last Glacial Maximum.
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Fig.4 The vegetation distribution on Sundaland during the LGM
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8"C values of insect cuticles for Gangub, Batu and Niah guano deposits and
8"C values of Cj, n-alkanes for Makangit deposit!"”. ACL results from site
MD 05-2894 leaf wax n-alkanes. Woody plant pollen proportion of site
17964 Woody plant pollen proportion of site 18323*1.5"*C of vascular
plant fatty acids from BJ8-03-91GGC, GeoB10067-3 and GeoB10065-7"",
Woody plant pollen percentage of swamp Pea Sim-sim sediments in
northern Sumatra™’. Woody plant pollen proportion of swamp Wanda

sediments in Sulawesi”".
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Fig.5 Map of Southeast Asia land-sea distribution during the
LGM estimated from the 120 m bathymetric line

a represents earlier proposed hypothesis®™, our hypothesis is outlined in b.
Open vegetation and rainforest are indicated by light gray and dark gray
shading. Star represent our study site MD 05-2894, circles indicate organic
carbon isotope research, squares indicate pollen result; red ( green)
indicates open vegetation ( closed rainforest) . Black dashed line indicates
the 50 m bathymetric line, while the black solid line indicates the land-sea
distribution during LGM estimated from the 120 m bathymetric line. Blue
solid line is temporary tropical lowland forest distribution while blue dashed
line indicates rainforest distribution estimated from our research. Yellow

dashed square represents no record studied yet.
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