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Sulawesi speleothem carbon isotopes (8'3C) are found to co-vary with deglacial warming and
atmospheric CO, measured from Antarctic ice cores. This co-variation has thus far been attributed
to speleothem &'>C recording changes in vegetation productivity and microbial activity in the soils
overlaying caves as vegetation and microbes respond to glacial-interglacial changes in
temperature and atmospheric CO, (Kimbrough et al., 2023; Krause & Kimbrough et al., in press).
However, the relationship between speleothem &C and regional environmental change is
complex and deconvolving the effect of different environmental drivers is difficult. To further
investigate the ecosystem response in the Indo-Pacific Warm Pool to substantial warming and CO,
rise during the penultimate deglaciation/marine isotope stage 5e (~127 kyrs ago) we use
complimentary geochemical proxies extracted from stalagmite CaCOs. These proxies include
phosphorus and sulphur which respond to nutrient uptake by forest biomass above the cave
(Treble et al., 2016). The relative abundance of metals such as copper, iron, zinc, and lead are
assessed as another means to track biomass/soil regeneration via selective element delivery to the
stalagmites by organic colloids flushed from the soil zone (Borsato et al., 2007). These vegetation
proxies are compared with the speleothem &§C and &'®0 records and corresponding high-
resolution fluorescence mapping of organics via confocal laser scanning (fluorescence) microscopy
(Sliwinski & Stoll, 2021). The comparison of transition metals to stable isotopes (§'20, §'3C) in the
Sulawesi speleothem records makes it possible to distinguish between periods in the record



where vegetation productivity increased in response to a rise in temperature and CO, verses
periods where changing hydroclimate played a more dominant role. Characterising the
appropriate drivers and proxy response is critical to accurately interpret tropical paleoclimate
records where interpretations rely on assumptions that rainfall is the primary driver of vegetation
change.
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