Metadata, citation and similar papers at core.ac.uk

Provided by NASA Technical Reports Server

Your abstract has been submitted for the 2017 AGU Fall Meeting. You will receive an
email confirmation.

Click HERE to print this page now.

This page indicates that you have completed your abstract submission and an email confirmation will be sent to
you.

If you do not receive an email confirmation, please contact agu@confex.com to ensure your abstract was
submitted and to have a confirmation email sent to you.

This confirmation does not guarantee that your abstract was accepted and only confirms that your abstract will be
submitted for consideration by the Program Committee.

In this system, there is no 'Draft' option. Once the abstract is submitted, you may review, edit or withdraw your
abstract until the deadline of 2 August 2017 23:59 EDT/03:59 +1 GMT.

Do not withdraw a paid abstract submission if edits are needed or to begin a new submission. You may
make any edits to your abstract until the submission deadline.

Abstract fees are nonrefundable.

Once submitted, your abstract will need to be withdrawn if you no longer wish to have it considered by the
Program Committee.

An experimental flow-through assessment of acidic Fe/Mg smectite formation on early
Mars

Brad Sutter’, Tanya Peretyazhko?, Angela H Garcia® and Douglas W Ming?, (1)Jacobs Technology,
NASA Johnson Space Center, Houston, TX, United States, (2)NASA Johnson Space Center, Houston,
TX, United States, (3)University of Nevada Las Vegas, Las Vegas, NV, United States

Abstract Text:

Orbital observations have detected the phyllosilicate smectite in layered material hundreds of
meters thick, intracrater depositional fans, and plains sediments on Mars; however, the detection of
carbonate deposits is limited. Instead of neutral/alkaline conditions during the Noachian, early Mars
may have experienced mildly acidic conditions derived from volcanic acid-sulfate solutions that
allowed Fe/Mg smectite formation but prevented widespread carbonate formation. The detection of
acid sulfates (e.g., jarosite) associated with smectite in Mawrth Vallis supports this hypothesis.
Previous work demonstrated smectite (saponite) formation in closed hydrologic systems (batch
reactor) from basaltic glass at pH 4 and 200°C (Peretyazhko et al., 2016 GCA). This work presents
results from alteration of basaltic glass from alkaline to acidic conditions in open hydrologic
systems (flow-through reactor). Preliminary experiments exposed basaltic glass to deionized water
at 190°C at 0.25 ml/min where solution pH equilibrated to 9.5. These initial high pH experiments
were conducted to evaluate the flow-through reactor system before working with lower pHs.
Smectite at this pH was not produced and instead X-ray diffraction results consistent with
serpentine was detected. Experiments are in progress exposing basaltic glass from pH 8 down to
pH 3 to determine what range of pHs could allow for smectite formation in this experimental open-
system. The production of smectite under an experimental open-system at low pHs if successful,
would support a significant paradigm shift regarding the geochemical evolution of early Mars: Early
Mars geochemical solutions were mildly acidic, not neutral/alkaline. This could have profound
implications regarding early martain microbiology where acid conditions instead of neutral/alkaline
conditions will require further research in terrestrial analogs to address the potential for
biosignature preservation on Mars (Johnson et al., 2016, LPSC).
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