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Introduction

MD97-2143

Fig.1 Regional map of 
study site MD97-2143
Arrows indicate 
prevailing wind 
directions. Shaded areas 
represent potential dust 
sources.

◆ Tracing the sources of dust is essential for reconstructing atmospheric and oceanic 
circulation patterns over different time scales.
◆ The varying contributions of East Asian dust and Southeast Asian volcanic materials 
across glacial-interglacial cycles in the western Philippine Sea are still unresolved.
◆ We applied geochemical proxy tools on different sizes of lithogenic sediments 
collected in the Benham Rise to assess the contributions of East Asian dust and Southeast 
Asian volcanogenic sediments under varying global climate conditions (Fig. 1).

Methods
◆ Sediment provenance changes across a 143 ka glacial-
interglacial cycle (13 samples, Fig. 2) were investigated 
under varying climates.
◆ Lithogenic silicates were isolated by leaching with Milli-
Q water (salts), CH₃COOH (calcium carbonate), Na₂S₂O₄ 
(secondary iron oxides), H₂O₂ (organic matter), and Na₂CO₃ 
(opal).
◆ Coarse (>20 μm) and medium (2~20 μm) grain-size 
fractions were analyzed for Sr-Nd isotopes (MC-ICPMS) 
and trace elements/REEs (Q-ICPMS).
◆ Rare Earth Element (REE) concentrations were 
presented relative to continental crust REE abundances 
(Wedepohl, 1995).
◆ Nd isotopes were normalized to CHUR (143Nd/144Nd = 
0.512638) and reported as εNd (Jacobsen & Wasserburg, 
1980).

Fig.2 Oxygen isotope record 
and sample distribution across 
a glacial–interglacial cycle 
(Adapted from Horng et al., 
2003).

Results & Discussions

(a) (b)

Fig.6 Radiogenic isotope results of two different size fractions of sediments. 
(a) 87Sr/86Sr; (b) εNd 

圖片待更換

Fig.3 87Sr/86Sr - Rb/Sr. There is no clear size effect on 
radiogenic Sr isotope ratios observed.

Fig.4 Temporal variation of REE patterns in coarse size and medium size grained sediments. a) Coarse; b) Medium. Larger variations were observed in the medium-
sized fraction, potentially related to the degree of weathering (Defant et al., 1990; Wedepohl, 1995; Gertisser & Keller, 2003; Ferrat et al., 2011).
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Fig.5 εNd—87Sr/86Sr dual isotope plot Comparisons of isotopic analysis 
results of MD97-2143 with the potential source endmembers (Liu et al. 
1994; Gallet et al. 1996; Jahn et al. 2001; Chen et al.  2007).

◆ The similar ranges of 87Sr/86Sr and Rb/Sr 
in the two size fractions suggest a limited size 
effect on radiogenic Sr isotope ratios (Fig. 3).
◆ REE and Nd-Sr dual isotope results 
indicate major contributions of Southeast 
Asian volcanic materials to both size fractions 
of the sediments (Figs. 4 and 5).
◆ Larger variations in LREEs might suggest 
indicate different levels of weathering in the 
medium-sized sediments (Fig. 4).
◆ No clear patterns were observed between 
Sr-Nd isotopes and the glacial-interglacial 
cycle.
◆ Additional data (e.g., Hf isotopes) might 
help to disentangle dust transport mechanisms 
of different size of sediments at the study site.
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