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The great river flowed through Argyre 



Hale crater 



The 8F86 spectra compared to library spectra of Fe‐Mg smectitesand chlorite. Red, possible 

8F86 Fe‐Mg smectite; black, possible 8F86 chlorite/smectite mixture; 

blue,nontronite(BKR1JB175); purple, hectorite (BKR1JB172); green, Mg‐rich chlorite 

(BKR1JB738 clinochlore21C). Dashed lines show how 8F86 absorptions correspond to 

library spectra. 

The 12470 spectrum (3 3 pixel 

average, three‐point boxcar 

median smoothed) compared to 

library spectra of Fe/Mg 

smectites and chlorite. The y 

axis is the ratio of corrected 

I/F for CRISM spectrum and 

scaled reflectance for library 

spectra. Black, possible 12470 

chlorite/ smectite mixture; blue, 

nontronite (BKR1JB175); 

purple, hectorite (BKR1JB172); 

green, Mg‐rich chlorite 

(BKR1JB738 clinochlore 21C). 

Dashed lines show how 12470 

absorptions correspond to 

library spectra. 



• Prehnite is a phyllosilicate of calcium and aluminium with the 

formula: Ca2Al(AlSi3O10)(OH)2. Limited Fe3+ substitutes for 

aluminium in the structure. it is found associated with minerals such as 

datolite, calcite, apophyllite, stilbite, laumontite, heulandite etc. in 

veins and cavities of basaltic rocks, sometimes in granites, syenites, or 

gneisses 



 
At the bottom of the stratigraphic column 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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PFS averaged spectra from Hellas, orbit nr 284 
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Phyllosilicates ??? 
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North slope of Argyre 

The center of Argyre 

PFS orbit nr 61 

PFS orbit nr 61 



PFS orbit nr 311 

North slope of Argyre 

980 cm-1 



North slope of Argyre 



Orbit nr 1209 Hale crater 

980 cm-1 

 

Phyllosilicates ??? 



Hale crater 



Summary  questions 

-If Argyre originates from LHB  how clay minerals appear as a layer 

before the impact ? 

 

 -Argyre may not be from the period of LHB ? 

-Clay minerals can occur only on the surface of the slope and not as a layer ? 

-Is the clay minerals were formed during the Noachian era only? 

-Hellas is older than Argyre due to stronger erosion? 

(Hellas –at the beginning of LHB but Argyre at the end of LHB ?) 



From these observations, we suggest that an extensive layer of phyllosilicates underlying a 

layer of high‐Ca pyroxene‐bearing rock existed in the region prior to the Argyre impact. 

These materials were thrown up by the impact event and deposited as an inverted flap. This 

inverted flap of ejecta was then cut by the circumferential graben that formed as the transient 

Argyre crater collapsed, exposing the materials. 

Responses from the article 

Despite the apparently excellent preservation state of the basin, there is no evidence that 

Argyre is significantly younger than any large basin on Mars [Parker, 1996a, 1996b]. 

Outcrops of phyllosilicates high on this ridge would support the  

inverted‐flap hypothesis 

Stratigraphy in this region displays an inverted flap of pre‐Argyre materials and thus that 

the phyllosilicates observed in the northwest ring graben were not formed as a result of 

the impact, but rather represent a preexisting material. 




