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The Amba Dongar and Sirivasan carbonatite complexes 

are related in time to the large Deccan flood basalt event  
65 Ma ago, commonly considered as the initiation of the 
Réunion mantle plume. Therefore, they are well-suited targets 
for a noble gas study investigating the role and provenance of 
mantle fluids in generating the carbonatite complexes. 

We analysed calcite and pyroxene separates for their noble 
gas composition with the stepwise crushing method. One 
major feature is a very radiogenic 4He/3He composition of 
>800,000 up to about 20,000,000 which is considered as 
evidence for either some insitu radiogenic ingrowth of 4He or 
(more likely) as a consequence of interaction with crustal 
fluids sourced by the older country rocks. Neon composition in 
part mirrors the He composition, as we observe at progressive 
stages of crushing a clear nucleogenic (= crustal) neon isotope 
composition. In one mineral separate from Amba Dongar 
consisting of a diopside-andradite mixture we observed 
20Ne/22Ne ratios down to 0.5 in the final crushing step, but low 
21Ne/22Ne ratios of about 0.0260. This indicates a source region 
rich in fluorine as e.g. encountered in fluorite assemblages 
related to the emplacement of the carbonatite complex. 
Because it requires considerable time to create such an 
anomaly, entrapment of the fluids occurred rather recently. 

In opposite to the crustal signals however, we find strong 
evidence of mantle neon in the first crushing steps. The neon 
composition of Amba Dongar samples exhibits plume-neon 
contributions ranging up to the Réunion hotspot reference line. 
A pyroxene separate of Sirivasan even showed a Loihi-type 
neon composition. Apparently, both upper mantle and mantle 
plume sources contributed to the formation of the carbonatite 
complexes to a different extent. Argon isotopic compositions 
appear strongly altered by interaction with atmospheric argon 
showing 40Ar/36Ar ratios commonly below 1600 except for two 
calcites for which we observed values up to 6450±40. These 
latter values likely reflect interaction with crustal fluids 
characterised by an elevated 40Ar/36Ar ratio. However, assessed 
air-corrected mantle 40Ar/36Ar ratios could be as high as 9000. 
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