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CL5.1.3 – Novel and quantitative 
methods for reconstructing 

continental palaeoenvironments, 
palaeohydrology and palaeofire



▪ New laser-based stable isotopic analyses is a faster method (1 point/3mins) for in situ stable isotopic analyses

▪ Aids in Sclerochronological analyses of accretionary biogenic carbonates

▪ Could reach up to 125 µm resolution 

Laser-based stable isotopic Sclerochronology: the new rapid method for sclerochronological analyses
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• Laser dissociation of carbonate:

CaCO3 → CaO + CO2 ↑

• A dwell time of only 0.2s reduces possible 

fractionation 



Sclerochronological analyses of the Early Harappan otolith 
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Sclerochronological analyses of the Early Harappan freshwater bivalve

• AMS 14C date: 5248 year BP

• ẟ18Owater : -6.2 ‰ to -8.5 ‰

One seasonal cycle

δ18O of lake/ 
pond water

High rainfall (~ 
+200mm more) 

than today (ẟ18O of 
modern rainfall = -5 

‰
OR

Presence of small 
streams with such 

negative water 
value
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Newly developed high-
resolution Sclerochronology of 

biogenic carbonates 
suggested:

Conducive environment with 
higher rainfall and perennial 

river that supported 
agronomic development and 

helped Early Harappan culture 
to emerge in the present day 
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