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Introduction: Exploration for extraterrestrial life and the re-

lated paleoenvironment is a top priority of Mars Missions. There 
are only a few and controversial hints for the existence of past-
biotic activities on Mars. The new Tissint Martian meteorite fall 
supplies us with a unique possibility to address these issues. 
Tissint is a heavily shocked olivine-phyric shergottite [1,2,3] by 
at least 3 asteroid impact events [3]. We found organic carbon in 
Tissint, and analyzed its elemental and isotopic compositions 
with nanoSIMS 50L. Our observations reveal convincing past 
existence of organic-rich groundwater on Mars. The C-, H- and 
N-isotopic compositions are consistent with a biogenic origin. 

Results: The organic carbon has two petrographic settings: 
(1) most fully filling fractures in olivine and pyroxenes, and (2) a 
few entrained in shock-melt veins. Raman spectra of the organic 
carbon indicate that it is kerogen-like and experienced mild ther-
mal metamorphism. Furthermore, some organic carbon inclu-
sions in the shock-melt veins were transformed to diamond by 
shock, evidenced by the T2G sharp bank at 1327 cm-1. The ele-
mental ratios of H, N, O, S, P, F and Cl to C of the organic car-
bon are comparable with our coal reference, but it distinctly 
higher than our graphite standards, thus confirming kerogen-like 
nature. Nine analyses show high D values (324~1183‰), and 
other 4 grains have normal H isotopes. The organic carbon is 
characteristic of light C isotopes, with 13C values of -13.0 ~ -
33.3‰. The N isotopes are normal within the analytical uncer-
tainty. 

Discussion and Conclusions: The presence in the shock-
melt veins, the partial transformation to diamond and the D-
enrichment of the organic carbon demonstrate a Martian origin. 
The clear petrographic settings of the organic carbon evidently 
indicate deposition from organic-rich fluids, after eruption of 
Tissint basalt that was pervasively fractured by the following 
shock event. The organic carbon cannot be magmatic in origin as 
previously misinterpreted as “magmatic inclusions” [4]. The or-
ganic carbon is unlikely originated from chondritic debris that 
impacted on Mars, because kerogen is an insoluble organic mat-
ter. The significantly light C isotopes of the organic carbon sug-
gest a biogenic origin. 
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