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Introduction: Establishing a precise chronology of events in 

the early solar system is crucial for understanding its evolution 
from parent molecular cloud to the planetary bodies. Various 
chronometers can be applied to date formation, thermal resets, 
and differentiation. While short-lived chronometers date events in 
the first few tens of Ma with a high chronological resolution, they 
require calibration with a long-lived chronometer for absolute 
ages. However, mineral phases that can be dated simultaneously 
with both a long- and a short-lived system are rare. The K-Cl-
bearing sulfide djerfisherite [1,2], found in several E-chondrites, 
offers such an opportunity with the application of short (I-Xe)-
and long-lived (Ar-Ar, Rb-Sr) chronometers. It is a good target 
for these isotopic systems, as correlated release of 129Xe* excess 
and 40Ar* has previously been shown for St. Mark’s (EH5), 
where djerfisherite is one suspected carrier of Ar and Xe [3,4]. 
Here, we present initial petrographic and chemical analyses of 
djerfisherite grains that will be extracted from two E chondrites 
for correlated I-Xe and Ar-Ar analysis, with a further subsection 
reserved for Rb-Sr analysis.  

Petrography & Mineral Chemistry: Petrography, texture 
and mineral chemistry of several djerfisherite grains have been 
investigated using reflected light microscopy, BSE imaging, ele-
ment mapping and quantitative EPMA analysis in ALHA 77295 
(“A77”, EH3) and Sahara 97096 (“S97”, EH3). Djerfisherite in 
A77 is present in several forms: matrix grains, included in metal-
troilite and accreted around metal-troilite, idiomorphic grains, as 
well as larger veins; forms previously described for oldhamite 
distribution in A77 [5]. Chemically, these grains are relatively 
indistinct, with consistent mineral-chemical formulae, repre-
sented by: (K, Na)5.6-6.1 (Fe, Ni, Cu)25.4-27, S27 Cl1.0-1.4, consistent 
with previous studies. BSE images reveal chemically unzoned 
and pristine grains. S97 contains less idiomorphic djerfisherite 
than A77, and shows the characteristic Qingzhen ‘breakdown’ 
reaction into porous troilite and other phases, previously de-
scribed in Qingzhen and Y-691[6].  

Results & Discussion: Idiomorphic djerfisherite in A77 is 
pristine, primary djerfisherite from nebular condensation, whilst 
the more common porous ‘broken down’ djerfisherite of S97 is 
disturbed, due most likely to a thermal event at ~2 Ga [7]. How-
ever, chemically, there is minimal difference between the two 
pristine djerfisherite populations in both meteorites. Evidence for 
further disturbances of other sulfide phases, such as eutectic melt 
textures, as reported in paired SAH 97072 [8], are encountered in 
S97, again supporting a more complex history for this sample 
related to thermal metamorphic episodes. Moreover, these tex-
tural features could provide additional evidence that these EH3s 
originated from and evolved in different parent bodies [5].  
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