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Carbonaceous meteorites are messengers from space. The Orgueil (Cl1-France,1864) and Murchison (CM2-
Australia, 1969 contain high percentages of extraterrestrial water (3—20%) and carbon (2-5 %), mainly in the
form of an insoluble organic matter (IOM) chemically similar to terrestrial kerogen. Early reports [1] of the
detection of amino acids and possible microfossils in the Orgueil meteorite were dismissed as the result of
pollen and other terrestrial bio-contaminants and the search for evidence for microfossils in meteorites was
abandoned possible nanofossils were found in ALH84001. In 1997, Scanning Electron Microscopy studies
carried out by Hoover at NASA/MSFC [2] in the US and by Rozanov in Russia at the Borissiak
Paleontological Institute (RAS) [3] resulted in the independent discovery of recognizable filamentous
cyanobacteria in freshly fractured surfaces of the Murchison CM2 meteorite. SEM studies carried out during
the ensuing decades detected well-preserved remains of diatoms, cyanobacteria and a great diversity of other
prokaryotic and eukaryotic microorganisms in Orgueil and other carbonaceous meteorite [4-6].

Investigations of carbonaceous meteorites with modern instruments reveal 10 of 20 protein amino acid and 3

(Guanine, Adenine, Uracil) of 5 nucleobases essential for all life. Sensitive PCR studies show DNA is absent
in the meteorites proving they are not contaminated by post-arrival terrestrial microorganisms [7]. Carbon
isotope studies found the Murchison nucleobases to be indigenous, extraterrestrial and indicative of a
cometary parent body [8]. Galimov [9] found that extraterrestrial carbon isotopes in the Murchison
proteinogenic amino acids had biological fractionation analogous to terrestrial microalgae. The
Polonnaruwa/Aralaganwila meteorites that were observed to fall on 12/29/2012 contain oxygen isotopes far
away from the terrestrial fraction line, an astonishing diversity of diatoms and exotic microbiota, Wadsleyite
and Maskelynite (high pressure polymorphs of plagioclase); fractured zircons, llmenite and Olivine indicative
of pressures ~20-30 GPa. NAA studies found these low density (0.8), high porosity (70-90%) stones had very
high content of the Heat Producing Elements “°K, 2%¥U and 2*2Th [10]. They are similar to the dark, low-
density weak boulders (~Gargoyle Saxum) just discovered on asteroid (101955) Bennu by OSIRIS REX.
Rozitis et al. [11] concluded “The weaker boulder type probably would not survive atmospheric entry and
thus may not be represented in the meteorite collection. ” Our calculations [12] along with the existence of the
Polonnaruwa/Aralaganwila meteorites indicate these fragile bodies could survive transit through the Earth’s
atmosphere and may provide important clues to the distribution of Biospheres throughout the Cosmos.
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