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CENTRAL PEAKSOF IMPACT CRATERS. H. Clenet, C. Quantif, X. Ceamands J. Flahadt P. Allemand,
P. C. Pinet and Y. Daydot 'Laboratoire de Géologie de Lyon, UMR CNRS 5276, versité Claude Ber-
nard/Ecole Normale Supérieure de Lyon, France (tialenet@univ-lyon1.fr)?Institut de Planétologie et d'Astro-
physique de Grenoble, UMR CNRS 5274, UniversitéepgbsFourier, FrancélRAP, UMR CNRS 5277, Observa-

toire Midi-Pyrénées, Université Paul Sabatier, Eean

Introduction: Mineralogical composition is essen-
tial to further comprehend planetary evolution. iAs
linked to mantle properties and crystallization aien
tions, the chemical composition of each mineratia

deconvolving the absorption bands in reflectanezsp
tra. It is achieved considering a sum of Gaussigc-f
tions and assuming that the spectral continuumbean
modelled by a polynomial shape. Each Gaussian func-

primitive crust is related to the igneous processestion (characterized by its band center, width and

which have affected the planet. In this respectede
tion of mafic minerals and characterization of thei
respective composition is used to evidence peticdbg
history. In a second time, interactions with watave
altered those primitive rocks. Resulting mineralems-

strength) or combination of Gaussians permits die@-
tification of a mineralogical absorption band, getly
characterizing the predominant mafic minerals.

An automatic procedure involving different num-
bers of gaussians, depending on the potential aiapl

blages depends on primary composition and on pastty of the mixture, has been implemented on theimaig

environmental conditions. Integrated studies inicigd
both igneous and aqueous aspects are requiredtév be
understand Mars global evolution.

Because of the Beelectronic transition effect, hy-
perspectral remote sensing in visible/near-infraded
livers very useful information for characterizinget
petrology of igneous rocks. Olivine, orthopyroxemel
clinopyroxene have diagnostic absorptions in then1p
and 2um wavelength domains and position of their
minima are function of the Fe and Ca content [11y2].
the case of hydrated minerals, vibrational absorpti
features related to 4@ and OH are used to identify the
different species (e.g. [3]). Overtone shifts c&o de
observed depending on the mineral chemistry.

In the present work, we chose to focus on large im-
pact craters central peaks that excavate mateadsal f
depth [4].

Methodology: Data used in this study were ac-

quired by the Compact Reconnaissance Imaging Spec:

trometer for Mars (CRISM) onboard the Mars Recon-

naissance Orbiter (MRO) spacecraft. CRISM observa-

tions provide visible and near-infrared (VNIR) sjpat
coverage (0.32-3.92) with a maximum spatial resolu-
tion of ~18 m/pixel [5]. CRISM observations were
processed as describedshimann et al. [6] to account

for atmospheric and photometric contributions. If

needed, noise was removed using the despiking anc

destriping algorithms available under CAT 6.7 for
TRR3 datasets [7]. Visible and near-infrared ch&nne
were also coregistred in order to use the entielav
ble spectral domain.

To deconvolve hyperspectral data in terms of mafic
compositions, we use the Modified Gaussian Model
(MGM) originally developed byunshine et al. [8] and
adapted byClenet et al. [9,10]. MGM methods aim at

MGM approach [10]. The starting values for the con-
tinuum and the Gaussian strengths and widths are de
rived on the basis of a spectral shape smoothiatyan
sis, determining the relevant local maxima along th
spectrum. Relative coefficients applied to eachsgau

an parameters are estimated based on [11,12]. Ahe u
certainties are set large enough to give a larggede

of freedom on the parameters. Based on laboratory
spectroscopic studies addressing separately pyeoxen
mixtures and olivine suite [2,8,11,12], the prodilice
mathematical solutions are then sorted in orddetp
only those which verify the mineralogical consttain
The resulting band parameters (center, strengtithjvi
are finally used to interpret the spectrum in tewhs
modal abundances and chemical compositions [9,10].
Validation processes have been made on both lalzorat
ry and natural data [9,10,13].
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Fig. 1 — Svrfthopyroxene c#ewmical composiggh mapping
from MGM results in the 1lum domain (Ritchey central
peak).



43rd Lunar and Planetary Science Conference (2012) 1486.pdf

Hydrated minerals detection are those made by 4829-4836. [3] Clark R. N. et al. (1990)JGR 95,
Quantin et al. [4] using summary parameters [14] and 12653-12680. [4] Quantin C. et al. (201LPSC 42",
spectral ratioing. #2342. [5] Murchie S. et al. (20035BR 112, E05S03.

Results: The seven possible configurations, i.e. the [6] Ehlmann B. et al. (2009)JGR 114, EO0DO08. [7]
different mineralogical combination which can inel Parente M. et al. (2008),PSC 39", #2528. [8]
olivine and/or orthopyroxene and/or clinopyroxeaie Sunshine J. M. et al. (199Q)GR 95, 6955. [9] Clenet
systematically tested on each pixel of the CRISM im H. et al. (2010)L.PSC 41%, #1656. [10] Clenet H. et al.
age. Based on the validated configuration(s), thmaid (2011), Icarus 213, 404-422. [11] Sunshine J. M. and
nant mineralogy is found and the different unita ba Pieters C. M. (1993)JGR 98, 9075. [12] Sunshine J.
mapped (as in [9]). M. and Pieters C. M. (1998)JGR 103, 13675. [13]

Calculated Gaussians parameters are then studied t&€lenet H. et al. (2008).PSC XXXIX, #1918. [14]
extract specific information on the minerals. Here Pelkey S.M. et al. JGR 112, E08S14. [15] Cloutis E.
focus on pyroxene chemical compositions. We use theA. and Gaffey M. J. (1991 Earth, Moon and Planets
position of the absorption center to map variapilito 53, 11-53. [16] Mustard J. F. Et al. (2005ience
each central peak using data from [15]. Small varia 307, 1594-1597.
tions can be found (e.g., Figure 1), showing noimis/
link with morphology. This may be related to impact
process or to different units in subsurface, asairhp
crater may have sampled rocks over several kilamete
in depth. Craters without local variation of compos
tions can also be found.

At a regional scale, orthopyroxene chemistry seems
to be linked to the depth of the sampled crustufag
2): the largest craters that have excavated thpedte
part of the crust expose in their central peakniuee
enstatite-like signature. This type of pyroxene may
represent martian primitive rocks (e.g. [16]). Am i
crease of orthopyroxene Ca and/or Fe content is ob-
served when looking at outcrops representativénaf s
lower crust. According the up to date processed da-
taset, no disturbance of this trend is observedrato
Valles Marineris.

In the case of alteration products, smectite, pugat 0 240 480 720 960km
hydrated silicates and putative serpentine haven bee
detected in the observed central peaks. Serperdnees
localised mainly in the northern part of the stddieea
while southest craters are devoided of any hydrated
minerals. Investigations about the possible refstiip
with igneous compositions or with past environments
are ongoing.

Conclusions: Our automatic procedure based on
the MGM now allows us to characterize small outsrop
observed by CRISM. First results in crater central
peaks show orthopyroxene dominant mineralogies as-
sociated to the old Noachian crust.

Investigations are ongoing on additionnal central
peaks, as well as rock exposures in the walls diE¥a
Marineris. Their analysis should highlight the p&ig- . ) A D g :
ical history in the region considering the relatioith . S
crystallization conditions and help constraint parsti-
ronmental changes. Fig. 2 — Comparison betwgen the sam_p_led depthust cr
(top) and the crust chemical composition (bottord).
first order, variation in composition are only feld to
the variation in depth.
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