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Introduction:  The NASA/ESA-lead Mars rover 

ExoMars (launch in 2018) will carry a suite of instru-

ments including the Mars Organic Molecule Analyzer 

MOMA. Organic material in the Martian soil will be 

either pyrolyzed at temperatures of up to 1000°C and 

separated by gas chromatography (GC) or volatilized 

by a UV-laser. A mass spectrometer (MS) will be the 

detector for both methods. 

We are in the process of testing a large set of terres-

trial samples of variable age (from paleozoic to recent) 

in order to test the capability (including organic detec-

tion limits) of this experimental technique (pyrolysis-

GC-MS) and guide the ongoing hardware development. 

Here we focus on recent Antarctic sediments and de-

scribe the way how the specific biochemistry and the 

environmental conditions of biopreservation are cap-

tured by the data.  

The high temperatures during pyrolysis alters the 

organic molecules in the sample and creates smaller 

molecules suitable for the analsis with the GC-MS. 

Thus using such GC-MS spectra to infer the type of 

biomolecules in the original samples may not be 

straight-forward. The samples discussed here are two 

types of sediments from the bottom of Lake Hoare, 

Taylor Valley, Antarctica [1]. The two sediments, de-

noted E4 and H3, were deposited in an oxic and anoxic 

environment, repsectively. Although deposited in a 

cold and largely dry environment, these samples are 

too organic-rich in order to qualify as Mars anlogue 

sample. The sediments were sampled in the 1980ies [1] 

and anlayzed in many ways including VNIR, IR, 

Mössbauer, and Raman spectroscopy  as well as isotop 

studies [1,2,3,4].  

Pyrolysis-GC-MS Analysis:  The pyrolysis was 

conducted with a Pyrola 2000 connected to a Varian 

3800 GC and a Varian 4000 ion trap MS. The sample 

(3.5 mg) was heated to 900°C within 15 ms and held at 

that temperature for 2 s. The generated volatile com-

pounds were directly injected into the GC.The GC-MS 

spectra of samples E4 and H3 are shown in Figures 1 

and 2, respectively. Many of the peaks in these spectra 

can be associated with aromatic and aliphatic mole-

cules that are likely fragments of organic precusor mol-

ecules in the original samples. The most striking differ-

ence between both spectra is the evidence for sulfur-

rich organic compounds in H3 (Figure 2). 
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Figure 1:  Sample E4 from the oxic layer of Lake 

Hoare.  
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Figure 2:  Sample H3 from the anoxic layer of 

Lake Hoare. 
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