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Noble gases serve as unique tracers of the origin and 

evolution of Earth’s volatile reservoirs owing to their inert 
nature and contribution from extinct and extant 
radioactivities. However, noble gases are low in abundance 
relative to many other elements, particularly in the Earth’s 
mantle. Additionally, mantle-derived samples show large 
post-eruptive atmospheric contamination, rendering the 
determination of the primary mantle composition challenging. 
The sources of mantle krypton and xenon remain debated due 
to their partially resolvable excess, if any, relative to the 
atmosphere. Atmospheric noble gases also appear to be 
recycled into the mantle via subduction, progressively 
overprinting the initial mantle signature.  

Here we develop a new protocol to accumulate non-
contaminated mantle-derived xenon, in particular the low 
abundant 124-126-128Xe, from a gas-rich, mid-ocean ridge basalt 
glass sample, the popping rock 2πD43 [1, 2], in order to 
better constrain the origin and cycling of volatiles on Earth.  

The results show the highest excesses in 124-126-128Xe ever 
measured in the mantle relative to the atmosphere and point 
toward a chondritic origin for mantle xenon rather than solar. 
The fissiogenic isotopes 131-132-134-136Xe allow the onset of 
efficient xenon recycling in the mantle to be constrained at 
around 3 Gyr ago, implying that volatile recycling before 3 
Ga would have been negligible [3]. The latter result is 
consistent with a recent numerical study that suggests that the 
mantle experienced a net regassing regime after 2.5 Ga [4]. 
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