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Introduction:  The Argyre basin is a >1500 km, 

well preserved impact basin in the southern highlands 
of Mars.  The geologic units associated with the basin 
(Fig. 1)  are mostly Noachian in age [1].  Thus, Argyre 
is an ideal location to characterize ancient highland 
rocks.   

Methods: We analyzed 72-channel CRISM multi-
spectral data that had been map projected to 256 pixels 
per degree.  The data were corrected for illumination 
by dividing by the cosine of the solar incidence angle 
and a multiplicative correction for atmospheric gas 
absorption [2] was applied.  Spectrally distinct regions 
were identified by calculating summary parameters 
[3]; spectra of key areas were then examined in detail.  
Based on our evaluation of these data, areas of interest  
were identified and higher resolution targeted observa-
tions covering them were aquired.  Phyllosilicates have 
been detected in eight 20 m/pixel resolution targeted 
observations of the basin interior (Fig. 2). 

Observations: We use tetracorder to interpret 
CRISM full resolution data.  Tetracorder is a software 
tool which utilizes an expert system decision method-
ology to analyze spectra to identify components in the 
spectrum [4].   

In northwest Argyre is a scarp roughly associated 
with a contact between the Hpl3 (interpreted as Hespe-
rian aged lava flows and eolian deposits) and Npl1 
(interpreted as a Noachian mixture of lava flows, py-
roclastic material and impact breccia) units.  Phyl-
losilicates have been identified extending laterally 
along the scarp, related to the fluvially dissected 
impact breccias of unit Npld (same origin as unit Npl1 
but is more eroded by fluvial processes).  Below the 
phyllosilicates are found deposits of high-Ca pyroxene 
in unit Npld, similarly hugging scarps.  High-Ca 
pyroxene is also identified in the undissected impact 
breccias of unit Npl1, perhaps at the same stratigraphic 
level of the Npld pyroxenes.   

Phyllosilicates have also been observed on the 
north-central Argyre rim and around Hale crater, 
which impacts the north-central Argyre rim.  Interest-
ingly, other CRISM images of the northern rim of Hale 
do not indicate phyllosilicates, only those CRISM im-
ages at or inside the Argyre rim line.  This may indi-
cate that these phyllosilicates did not form during the 
Hale impact event, but rather are sampling pre-existing 
phyllosilicates exposed by the Argyre event. 

 
Figure 1. MOLA topography of Mars centered at 45°S, 
45°W showing the location of the Argyre basin.  Inset 
box shows location of figure 2.  
 

Also, at least two high-standing knobs in the Npl1 
unit have a strong phyllosilicate signature.  A targeted 
observation of one of the knobs indicates that the phyl-
losilicate might be prehnite (Fig. 3).  However, other 
Arygre images indicate the presence of chlorite. 

Conclusions:  We suggest that these deposits, along 
with other minerals identified in the CRISM data, re-
veal the stratigraphy of the Noachian crust in this re-
gion (Fig. 4).  At the bottom of the stratigraphic col-
umn are olivine and low-Ca pyroxene associated with 
uplifted ancient volcanic rocks (unit Nplh).  Above 
these deposits are high-Ca pyroxenes associated with 
lavas and impact-formed materials (unit Npl1 and 
Npld).  The phyllosilicates we’ve observed appear 
within the same units as the high-Ca pyroxene, but 
stratigraphically above it, preserved both in freestand-
ing knobs and along scarp walls.  At the top of the 
stratigraphic column in northwest Argyre is olivine 
associated with the early Hesperian Hpl3 unit. 
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Figure 2. Colorized MOLA topography draped over THEMIS daytime infrared mosaic of north-western Argyre. 
Red boxes show the location of CRISM targeted observations that show phyllosilicates.  Black boxes indicate 
CRISM targeted observations of the Hale crater rim that do not show phyllosilicates. 
 

 
Figure 3. a) Tetracorder analysis of CRISM FRT 7D76 shows range of 2.3 micron absorptions in image.  b) Com-
parison of spectra from 7D76 to USGS spectral library indicates that this phyllosilicates knob is primarily prehnite. 
 

 
Figure 4. Proposed Argyre stratigraphic cross-section. 
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