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Greenland stadials and interstadials (GS/GI) were millennial climate oscillations during the last 
glacial period that were originally identified in Greenland ice cores but that have been correlated 
with environmental change around much of the globe, including in monsoon regimes, with 
enhanced monsoon rainfall coincident with North Atlantic warming. Hydroclimate variability 
associated with GS/GI have been investigated in detail using terrestrial (primarily oxygen 
isotopes in stalagmites) and marine records, particularly for the Southeast Asian monsoon. 
However, a considerably smaller number of terrestrial records preserve these events in the 
Indian summer monsoon (ISM), the primary water source for ~2 billion people across South 
Asia. 
 
Here we present the first glacial-age speleothem stable isotope time series from Nepal, located 
in the ISM regime. UK-1 is a 187 mm tall aragonite stalagmite from the Pokhara Valley of 
central Nepal, ~150 km west of Kathmandu. The chronology of UK-1, which was established by 
8 U/Th dates, all of which fall in stratigraphic order (within the errors), reveals continuous growth 
from 34,350-31,500 yr BP (Marine Isotope Stage 3); age uncertainties average ±84 yr. Stable 
isotope samples were measured every 1 mm, corresponding to a temporal resolution of 18 yr. 
Oxygen isotope ratios range from -5.6‰ to -7.6‰, and share the same timing and structure as 
Greenland (inter)stadials GS/GI 6 and 5.2 in the NGRIP record. We interpret this as reflecting 
an amount effect response to a strengthened ISM driven by more (less) poleward migration of 
the intertropical convergence zone during periods of northern hemisphere warming (cooling). 
This clear millennial signal in UK-1 is a somewhat unexpected result given that amount effects 
in oxygen isotopes in precipitation are weak (R^2=0.1) in this area today.  
 
UK-1 carbon isotope ratios range from -3‰ to -6‰ (excluding a small number of negative 
spikes) and exhibit variability coarsely similar to the NGRIP record, with lower (higher) values 
generally corresponding to GI (GS), possibly due to prior calcite precipitation in voids above the 
cave concomitant with changes in precipitation. Some periods of antiphasing between carbon 
and oxygen are also apparent and may reflect flushing of soil carbon dioxide during particularly 
wet phases.  
 
 


