
PETROGENESIS OF DEPLETED OLIVINE-PHYRIC 

SHERGOTTITES 
A. Basu Sarbadhikari. Physical Research Laboratory, 

Ahmedabad-380009, India. E-mail: amitbs@prl.res.in 

 

Geochemically shergottites are subdivided into “depleted” 
and “enriched” varieties. The trace element characteristics, Sr-Nd 

isotopic systematics along with crystallization ages and ejection 

ages are all in-line to the classification of the cluster defined by 

the various sub-groups of shergottites [1,2]. However, this sub-
grouping is somewhat obscured by the major-element 

compositions as the olivine-phyric shergottites, LAR 06319 and 

NWA 1068, have elevated REE patterns like enriched basaltic 

shergottites [3-5]. Further, some basaltic shergottites are depleted 
in incompatible trace elements [6,7]. 

P-T phase diagram (Fig. 1) applying the alphaMELTS 

model calculations [8,9] indicates that the minimum pressure at 

which parent magma of depleted olivine-phyric shergottites (e.g., 

Y 980459: ~ 9.0 kbar or ~72 km Tissint: ~7.3 kbar or ~58 km) 

started crystallization is not much different to that of the enriched 

olivine-phyric shergottites (e.g., LAR 06319: ~7.0 kbar or ~56 

km). Interestingly, with low-silica and high-Fe and –Mg, Tissint 
has more similar phase diagram to that of the LAR 06319 than 

that of the Y 980459. Nearly isobaric An-isopleths of plagioclase 

and Mg# of augite suggest that the equilibration pressure of the 

Tissint plagioclase was ~ 4 kbar (~30 km). At this depth an 
impact-induced melting took place presumably in the crustal 

magma chamber, an uniqueness of this meteorite. The crystal-

laden melt uplifted adiabatically to the Martian subsurface in a 

rapid rate similar to Y 980459. 
Tissint possesses some distinct and shared characteristics of 

texture and magmatic differentiation of both enriched and 

depleted heritage, reflecting non-uniformity in the scale of a 

depleted mantle suite of Mars. Existence of both depleted and 
enriched mantle source regions in the upper mantle has 

implications to the evolution of Mars. 

Fig. 1: Phase saturation P-T diagram of Tissint 
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