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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 the stratigraphy of 
ancient highland rocks.   

Methods: We analyzed 72-channel CRISM multi-
spectral data that had been map projected to 256 ppd 
into 40 5-degree map tiles.  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.  Spec-
trally distinct regions were identified by calculating 
summary parameters [3]; spectra of key areas were 
then examined in detail.  Based on our evaluation of 
these tiles four areas of interest (Regions A-D) were 
identified and higher resolution targeted observations 
were achieved.  Nine targeted observations have been 
evaluated from within the basin, five FRTs (20 
m/pixel) and four HRLs (40 m/pixel). 

Observations:  CRISM data is compared to Ar-
gyre region geologic units [1] (Fig. 1b).  Unit Hpl3 
(smooth unit) is interpreted as Hesperian aged lava 
flows and eolian deposits that bury most of the under-
lying rocks.  Npl2 (subdued cratered unit) is interpreted 
as thin interbedded lava flows and eolian deposits that 
partly bury underlying rocks.  Npl1 (cratered unit) is 
interpreted as Noachian material formed during a pe-
riod of high impact flux, probably a mixture of lava 
flows, pyroclastic material and impact breccia.  Npld 
(dissected unit) is coeval to and believed to have the 
same origin as unit Npl1 but is more eroded by fluvial 
processes.  Nplh (hilly unit) is interpreted as ancient 
highland volcanic rocks and impact breccia uplifted by 
tectonism and impact-basin formation. 

Region A. In northwest Argyre is a scarp roughly 
associated with a contact between the Hpl3 and Npld 
units.  On the top of the scarp, in unit Hpl3, CRISM 
has detected an olivine signature associated with a 
shallow depression.    Phyllosilicates have been identi-
fied extending laterally along the scarp, related to the 
fluvially dissected impact breccias of unit Npld.  Be-
low 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 strati-
graphic level of the Npld pyroxenes.   

Region B. At least two high-standing knobs in the 
Npl1 unit have a strong phyllosilicate signature in the  

 
Figure 1. a) MOLA topography of Mars centered at 
45°S, 45°W showing the location of the Argyre basin.  
Inset box shows location of figure 2. b) Argyre region 
of the Geologic Map of Western Equatorial Region of 
Mars [1].  Inset box shows location of figure 2.  Units 
of interest are labeled and described in the text. 
 
global mapping tiles.  A targeted observation of one of 
the knobs indicates that the phyllosilicate might be 
chlorite.   

Regions C and D. OMEGA identified deposits of 
olivine and pyroxene in the northern regions of Argyre 
[4].  CRISM investigations support and expand on 
these previous studies and show a strong correlation 
between the low-Ca pyroxene and olivine exposures 
and the hills of unit Nplh throughout the basin.  Re-
gion C represents western deposits of unit Nplh while 
region D represents eastern deposits.   
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Conclusions:  We suggest that as a group these 
deposits reveal the stratigraphy of the Noachian crust 
in this region (Fig. 3).  At the bottom of the strati-
graphic column are olivine and low-Ca pyroxene asso-
ciated with uplifted ancient volcanic rocks (unit Nplh).  
Above these deposits are high-Ca pyroxenes associ-
ated with lavas and impact-formed materials (unit Npl1 
and Npld).  Within these same units but stratigraphi-
cally above the pyroxene are deposits of phyllosili-

cates, preserved both in freestanding 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. THEMIS daytime infrared mosaic of the  northern Argyre basin, showing the location of CRISM  global 
mapping and targeted observations.  Global mapping strips are showing summary parameters: Red=OLINDEX, 
Green=LCP, Blue=D2300.  Black inset boxes show the location of regions A, B, C and D, where observations of 
interest have been made.   Red inset boxes show the locations and index numbers of targeted CRISM observations.   
 
 

 
Figure 3. Proposed Argyre stratigraphic cross-section. 
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