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Introduction. Pyrolysis-Fourier transform infrared (FTIR) 

spectroscopy has recently been used to simulate the atmospheric 
entry of micrometeorites and to quantify the production of water, 
carbon dioxide, methane and sulphur dioxide produced by the 
thermal processing of their organic and mineral phases [1-4]. 
However, these attempts to quantify micrometeoritic volatile 
contributions to the atmospheres of terrestrial planets have as-
sumed that the entire infalling micrometeorite flux is heated to 
the same temperature. In reality, micrometeorites of a range of 
varying masses, densities and mineralogies enter the atmosphere 
at a range of velocities and angles, experiencing variable degrees 
of heating. As such, a more sophisticated simulation of atmos-
pheric entry should account for variations in volatile production 
with temperature. Here, we have subjected samples of five car-
bonaceous chondrites – CI1 Orgueil, CM1 ALH 88045, CM2 
Cold Bokkeveld, CM2 Murchison and CV3 Mokoia – to stepped 
pyrolysis and used FTIR to identify and quantify the volatiles 
produced at each temperature step.  

Results. The yields of water, carbon dioxide and sulphur di-
oxide at temperature steps from 250 °C to 1000 °C have been 
quantified. The yields of the volatiles, and their patterns of re-
lease, can be related to the degree of aqueous alteration experi-
enced by the chondrite on the meteorite parent body. The rela-
tively strongly aqueously altered chondrites Orgueil and Cold 
Bokkeveld show prominent low-temperature yields of sulphur 
dioxide and water that are absent or greatly reduced in Murchi-
son and Mokoia. The CM1 chondrite ALH 88045 shows patterns 
of volatile release more closely related to the considerably less 
aqueously altered CM2 Murchison and CV3 Mokoia, an anomaly 
interpreted in terms of terrestrial alteration while this meteorite 
was exposed on the Antarctic ice sheet [3, 5, 6]. Carbon dioxide 
release is more pronounced at higher temperatures, representing 
the stability of carbon dioxide sources such as carbonates, and 
the carbon dioxide yield is lower in samples having experienced 
less aqueous alteration, reflecting the lower abundance of car-
bonates and organic matter in chondrites such as Mokoia. Com-
bination of these data, revealing volatile production across a 
range of temperatures, with temperature models of infalling mi-
crometeorites can produce superior estimates of the micrometeor-
itic contributions to the volatile budgets of terrestrial planets.  
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