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Meteorites are potentially subject to an immense amount of organic contamination and alteration after 

entering Earth’s atmosphere due to the biological and geological processes that operate at the Earth’s 

surface.  Since organic matter analyses on astromaterials provide information about the solar system and 

the process that occur within it, it is important to recognise how, and the extent to which terrestrial 

contamination may influence these analyses. Here, three different meteorites will be used to explore how 

contamination can impact our ability to detect and understand intrinsic extraterrestrial organic material. 

The first example is the Buzzard Coulee H4 chondrite which fell November 20, 2008 near Buzzard Coulee, 

SK. The remaining two meteorites are the Aguas Zarcas CM2 carbonaceous chondrite (fell April 23, 2019 

in Costa Rica), and the Tarda C2 ungrouped carbonaceous chondrite (fell August 25, 2020 in Morocco). 

Specimens from each meteorite were extracted with dichloromethane (DCM) and analysed by gas 

chromatography-mass spectrometry (GC-MS). The organic compounds detectable by GC-MS were 

identified using the NIST database.  

     

The Buzzard Coulee H4 chondrite contains a negligible amount of intrinsic organic material and therefore 

acts as a “blank” to characterize how terrestrial organic compounds interact with meteorites. The 

information gained from the analysis of the Buzzard Coulee meteorite informs the studies of meteorites 

with high intrinsic organic content, such as carbonaceous chondrites like Aguas Zarcas and Tarda, as it 

becomes critical to distinguish between extraterrestrial and terrestrial sourced organics. Intrinsic 

compounds in Aguas Zarcas and Tarda meteorites include polycyclic aromatic hydrocarbons (PAHs) and 

two allotropes of sulfur (S6 and S8); all of which are commonly found in extraterrestrial materials and rare 

at the Earth’s surface. This is further supported by the absence of these compounds in Buzzard Coulee. 

The remaining organic compounds, comprising ~50-75% of the total number of compounds identified, are 

common terrestrial organics. The majority of the terrestrial contaminants can be grouped into four primary 

categories: agricultural chemicals/pesticides, fuels, pharmaceuticals, and polymers. The groupings of 

organic contaminants that emerge from these studies highlights the significance of recording and 

understanding the potential contamination history of freshy fallen meteorites to accurately discriminate 

between intrinsic organics and contamination.  
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