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Introduction: Evaporitic lacustrine deposits on
Earth provide a useful context for future investigations
of early life on Mars. Ancient lacustrine systems are
known to exist in many places on Mars [1], and have
been considered interesting targets for future
astrobiological exploration [2, 3]. Data from the Curi-
osity rover has revealed the presence of a previously
habitable fluvial-lacustrine environment at Yellow-
knife Bay in Gale Crater [4] with ancient sedimentary
rocks containing organic compounds native to Mars
[5]. The upcoming Mars 2020 rover mission will be
equipped with a Raman spectrometer as part of the
SHERLOC instrument, with the ability to detect and
characterize organic compounds in situ [6]. Thus, simi-
lar studies of organic compounds in paleolacustrine
settings on Earth can provide valuable insights for fu-
ture astrobiological investigations.

Materials and Methods: This project examined
the organic geochemistry and stable isotope geochem-
istry of carbonaceous chert-carbonates within the Mes-
oproterozoic (1.4-Ga-old) Middlebrun Bay Member of
the Rossport Formation, Sibley Group in Ontario, Can-
ada. The Rossport Formation has been described in
detail and is interpreted as a shallowing-upward se-
quence of fluvial-lacustrine sediments exposed to in-
creasingly arid conditions and heightened salinity lev-
els [7]. This study will constrain the effects of thermal
alteration on sedimentary organic matter by measuring
51 Corg values and independent proxies of thermal ma-
turity in kerogen. Initial Raman spectroscopic analyses
of organics within the Middlebrun Bay Member sug-
gest a thermal gradient diffusing outward from a mafic
sill that intruded within the Rossport Formation, and
this sequence of alteration is evident in the overall ap-
pearance of the unit (Fig. 1). Samples from the altered
and unaltered zones have been classified according to
their Raman Index of Preservation (RIP), a metric that
allows for the in situ determination of relative geo-
chemical alteration in fossil organic matter [8].

Results: Preliminary Raman spectroscopic meas-
urements show RIP values for kerogen ranging from
7.7 to 6.8 (lower values record greater thermal maturi-
ty; Fig. 1), indicating that the degree of thermal maturi-
ty decreases with vertical distance away from the sill.
Initial bulk carbon isotope analyses of extracted kero-
gen have yielded 813C0rg values of —28.2 £ 0.1%eo, signi-
fying the presence of a microbial community dominat-
ed by photosynthetic metabolisms [9]. Further analyses

will investigate the vertical succession of 513Cmg val-
ues, RIP values and Deep-UV spectra across more than
0.5 m of section. The measured isotopic ratios and
Deep-UV spectra will then be compared to their doc-
umented spectrum of thermal maturity. These results
will provide a detailed geochemical context to facili-
tate astrobiological interpretations following future
detections of organic compounds on Mars by the Mars
2020 SHERLOC instrument.
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