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Introduction: On the 4th March 2009, meteorite fragments 

were found by Thomas Grau on the Danish island of Lolland.  
This find has been tentatively associated with a fireball seen over 
the same region on 17th January 2009. Despite extensive 
searches, only 30g of this meteorite have been recovered, found 
as a single but fragmented stone which had penetrated the soil 
layer.  The largest fragment was 3g.  The interior of this meteor-
ite appeared to be fresh, although had likely been subject to 
short-term freeze-thaw weathering due to the local climate.   A 
companion paper to this [1] presents the results of oxygen isotope 
analyses of the recovered meteorite and indicates that it is likely 
to be a CM chondrite and thus potentially interesting with respect 
to extraterrestrial organic phases. In light of the limited sample 
available for analysis, this would require a technique that can 
generate a high yield and increased sensitivity.  We have previ-
ously demonstrated the utility of employing 4D Pyrolysis-
GCxGC-TOFMS for the analysis of carbonaceous chondrites [2, 
3] and micrometeorites [4]. This requires a fraction of the sample 
size generally needed for conventional Py-GCMS analyses. 

Experimental: Approximately 2 mg of the recovered mete-
orites was crushed and subject to pyrolytic heating to 600 °C us-
ing a Pyrola 2000 (Pyrolab, Sweden) coupled to the injector of a 
Pegasus 4D GCxGC-TOFMS (LECO Corporation). Experimen-
tal conditions were as described in [3].  Approximately 2 mg of 
Murchison was subject to the same procedure for comparison.   

Results: The total ion chromatogram of the newly recovered 
meteorite strongly resembles that of Murchison. The trace is do-
minated by 1-ring aromatic species, including benzene and up to 
C7-alkyl benzenes.  There are traces of up to C13 n-alkyl ben-
zenes, however their indigeneity is questionable.  Naphthalene is 
also dominant, and up to C4-naphthalenes are identifiable within 
the pyrolysates.  Molecular weight range extends as far as the 4-
ring species fluoranthene and pyrene.  Volatile species separated 
using this technique include thiophene, acetone, low molecular 
weight ketones and short-chain hydrocarbons. Both Murchison 
and the newly recovered meteorite show evidence within their 
pyrolysates of S, N and O heterocyclic compounds including 
benzothiophenes and dibenzothiophenes, benzonitriles and me-
thylbenzonitriles, benzaldehydes and dibenzofurans.  As in Mur-
chison, there is evidence in the pyrolysate of the newly recovered 
meteorite of branched and straight chain alkanes and alkenes, 
with the alkanes at least extending to C20.

 Further work is re-
quired to determine the indigeneity of several of these com-
pounds; the delayed recovery of this sample may be a factor for 
consideration.  It is intended to couple this with broad investiga-
tions of its carbon chemistry.  
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