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Hydroclimate records from the Australasian
monsoon region for the Common Era
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Speleothems: “Fossilized Groundwater”
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Reconstructing past climate using
carbonate mineral deposits
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Environmental effects on speleothem
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Indo-Pacific hydroclimate over the
past 1-2 millennia

GPCP (v2.2) pre01p1tat1on VS. HadISSTl NIN03 4 SSTs
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Christmas Island: climatology

HYSPLIT back trajectories (rain
events > 90" percentile)
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Instrumental precip: ENSO/IPO
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Speleothem: SC4 14C chronology
(dmith’s Cave) —
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Modern SC4 $!80: strong “amount effect”

Xmas rainfall (GHCN) vs. SC4 Ad'80
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Modern SC4 $!80: strong “amount effect”

Xmas rainfall (GHCN) vs. SC4 Ad'80
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Modern SC4 6!80_: Pacific influence

Mean (NOAA OI) SST (shaded) +
zonal winds (contours) for years
in the lower quartile minus years o]
in the upper quartile for the XI
reconstruction.
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61 8Oprecipitation
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Modern rainfall and drip-water 8230
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Xmas Isl. hydrochmate reconstruction
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Precipitation «=— Dissolution

Karst hydrology: 6!3C and Mg/Ca

Soil: High pCO,
Low 813C

Low Mg/Ca?

Epikarst: CO, degassing and

calcite precipitation enrich

13C and Mg/Ca in dripwater

Cave: 3'3C and Mg/Ca in speleothems
depends on amount of CO, degassing

in epikarst \
How is this "prior calcite
precipitation” related to climate? %\

8180 (%o, VPDB)

Drier periods: higher Mg/
Ca and 13C/!2C

Wetter periods: lower Mg/
Ca and 13C/!2C

4.4

Smith’s drip-water

4.6

4.8

-5.0-

-5.21

-54

R’ =0.64

0055 0060 0065 0070 0075 0.080 0085

Mg/Ca



Rainfall anomaly

(mm year”)

Karst hydrology: 6!3C and Mg/Ca
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Western Pacific hydroclimate: last ~750 years

Xmas vs Flores
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Western Pacific hydroclimate: last ~750 years

Xmas vs South China Sea
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Western Pacific hydroclimate and NH Temp

Xmas Isl. vs NH Temp
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Equatorward contraction of the ITCZ during
the LIA

MPI-ESM simulated precipitation anomaly
for 1690-1740 CE
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Poleward expansion of the
ITCZ during the MCA
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Giant Huntsman spider
(Heteropoda maxima)



TM17 Age (Ka)

Speleothem TM-17
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SE Asian monsoon variability
during the Common Era
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Conclusions

Similar to other proxies (e.g. tree rings, corals), spelethems from the
western Pacific have the potential to provide multi-proxy and well
calibrated hydroclimate reconstructions that will be useful in model-
proxy syntheses.

New speleothem hydroclimate records from Indonesia suggest a
strong link between decadal-scale rainfall variability and NH
temperatures. Recent 20" century drying trend may hint at what lies
ahead as the planet continues to warm.

In light of recent findings (e.g.Yan et al., 2015), along with the new
record from Laos, it is likely that the Australasian ITCZ contracted/
expanded in response to radiative-forced shifts in temperature.
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