
AN ACHONDRITIC CLAST IN THE PEACE RIVER L 
CHONDRITE. 
J. M. Friedrich1,2 and C. D. K. Herd3. 1Department of Chemistry, 
Fordham University, Bronx, NY. 2Department of Earth and 
Planetary Sciences, American Museum of Natural History, New 
York, NY. friedrich@fordham.edu 2Department of Earth and 
Atmospheric Sciences, University of Alberta, Edmonton, Al-
berta. 

 
Introduction: We report on the mineralogy, petrology and 

geochemistry of an achondritic clast within the Peace River L6 
chondrite to provide insights into conditions of partial melting 
within asteroids.  The cm-scale clast is grey and fine-grained and 
is in sharp contact with the host chondrite.  Two sub-mm veins 
cut across both the clast and host, indicating that the clast formed 
prior to the impact (shock) event(s) that produced the numerous 
veins present in Peace River [e.g. 1]. 

Methods: Electron microprobe analyses were performed at 
the University of Alberta on the JEOL 8600 microprobe.  We 
performed trace element analyses on mechanically separated 
clast and host materials with the ThermoElectron X Series II 
ICPMS at Fordham University using proven methods [2]. 

Results and Implications: On the basis of mineral composi-
tions, the clast and the host are indistinguishable, with olivine 
averaging Fo75 and pyroxene Wo1En77Fs22.  Plagioclase ranges 
from Ab76An12Or12 to Ab86An11Or3.  Chromite is Chr73-74Usp15-

16Sp10Mt<1.  In contrast, differences in the modal mineralogy be-
tween host and clast are apparent.  Within the chondrite host, 
opaques (chromite, kamacite, taenite and troilite) comprise 6 % 
of the rock, whereas these minerals comprise < 2% of the clast.  
Opaques in the host consist of 21% kamacite, 8% taenite, 50% 
troilite and 21% chromite.  In contrast, the clast opaques consist 
of 9% kamacite, 6% taenite, 37% troilite and 48% chromite.  

There is a significant difference between clast and host tex-
ture. The clast is porphyritic, consisting of olivine phenocrysts 20 
to 500 microns across with interstitial orthopyroxene, plagio-
clase, opaques and minor chlorapatite. The host has a typical L6 
texture, with relict chondrules, relatively coarse interstitial pla-
gioclase and coarse opaques.   

Bulk trace element results show clast refractory siderophile 
abundances (W, Re, Ir, Mo, Ru, Pt) are uniformly depleted to 
~20% that of the L chondrite host.  Interestingly, REE are uni-
formly present at about 0.6 × L mean abundances, but other re-
fractory lithophiles (Hf, Zr, Sc, Nb, V, Sr, Ba) show more vari-
able contents (1.0-1.4× L chondrite). Clast Te/Se ratios are remi-
niscent of the impact melts Shaw and Chico [3, 4], which show 
lower ratios than unshocked L chondrites.  Moderately volatile 
elements such as Ga, Sb, Sn, Rb, Cs, and Zn are highly variable 
in the clast indicating a lack of strict volatility-controlled loss of 
the more thermally mobile elements. 

Taken together, mineralogy, petrology and trace element 
chemistry strongly suggest the observed igneous nature of the 
clast was produced by partial melting of host chondrite-like ma-
terial, followed by relatively slow crystallization. 
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