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Extreme Potassium Enrichment in plagioclase from lithic 
clasts in the Lewis Cliff 86001 Monomict Eucrite. 
MANN, Jacqueline L. and DELANEY, Jeremy S.: Dept. of Geological Sciences, Rutgers 
University, New Brunswick, NJ 08903. 

ABSTRACT: Petrographic study was performed on 5 lithic clasts in the Lewis Cliffs 86001 
monomict eucrite. K-rich areas in plagioclase indicate significant shock processing of these 
clasts. Other clasts with no K-rich areas are probably less shocked. Coexistence of heavily 
shocked and unshocked clasts in the same breccia indicates either mixing of clasts with different 
regolith histories or mixing of clasts from different parts of the same impact crater. General 
similarities between the 5 clasts suggests that they were from a single crater. 

INTRODUCTION: Five lithic clasts in Lewis Cliff 86001,15, a monomict eucrite, have been 
examined both petrographically and by electron microprobe. Of the five clasts, two (LCi & 

LCiii) contain small (10pm - 50pm wide) chain-like regions with large K-enrichment within 
plagioclase hosts (Figure 1). The remaining basaltic clasts (LCiv, LCV, LCvi) have no potassium 
enrichment. 

CLAST PETROGRAPHY : Clasts LCi and LCiii with K-rich regions in a plagioclase host have 
similar textures and compositions. A subophitic texture typical of basalt textured eucrites 
dominates, and consists of lathy plagioclase in subhedral pyroxene. LCi is very fine to fine 
grained, while clast LCiii is fine to medium grained. LCi contains abundant pyroxene while 
LCiii contains more plagioclase. The pyroxene and plagioclase in both clasts contains abundant 
inclusions (clouding). Pyroxene is exsolved in both clasts with augite lamellae up to 5pm 
present. Both have silica polymorphs, ilmenite, and chromite, and LCiii also contains Ti- 
chromite, iron-metal (+/- troilite) and a phosphate, (probably F-apatite rather than merrillite as no 
REE were detected). The apatites are common as inclusions in pyroxene. Both clasts are 
extensively cracked. Iron staining is very abundant in LCiii. "Normal" clasts LCiv, LCV and LCvi 
have similar textures to LCi and LCiii. The subophitic texture dominates, and grain size varies 
from very fine to fine. The pyroxene is finely exsolved, and the minor phases are silica 
polymorphs, ilmenite, and chromite. LCiv is almost identical to LCiii in texture and composition, 
and contains apatite, troilite, and iron-metal. LCi and LCiii have similar mineral compositions: 
pyroxene varies from EnssWol.7 to En3oWo44; plagioclase in LCi is Anw0ro.1 to AnsnOrs. In LCiii, 
feldspar varies up to An610r34. 

DISCUSSION: Although the textures and compositions in all of the clasts are very similar, the 
distinctive K-rich areas in two of the clasts separate them from the others. The K-rich areas 
probably developed because of a shock event that modified those clasts. Shock disruption of 
these clasts, or the source basalt from which they were derived, produced crack networks 
through the plagioclase grains. Since K diffuses faster than Na in shocked feldspar when 
heated, the decoupling of K and Na has resulted in K migration into the crack zones (c.f. 1). 
Subsequent annealing of the clasts preserved this metastable variation of K, Ca and Na (1) and 
closed the original cracks (Figure 1). These plagioclase grains apparently did not get 
transformed into diaplectic glass as they show no evidence of the devitrification seen in other 
clasts from Lewis Cliff achondrites. Clasts LCi and LCiii were probably shocked to pressures in 
excess of 20 GPa but below 27 GPa. In contrast, feldspar in clasts LCiv, LCV, LCvi have no 
comparable K variation. These clasts do not preserve evidence of equivalent shock. The 
coexistence of clasts that have undergone a powerful shock event with others that apparently 
have not in a single breccia, may be caused by mixing of lithologies with different petrogeneses 
into the same crater or the clasts represent different shock zones within a single crater. Mixing 
of material in the crater itself will result in shocked and unshocked material occurring in one 
breccia. Clasts derived from different lithologies may vary compositionally and texturally, in 
which case, the breccia would be classified as polymict. Strong similarities between pyroxenes 
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and minor phases in these clasts suggest that they may sample a single original lithology. Minor 
minerals and oxides need to be studied to see if variations exist. 

CONCLUSION: The K in LCi and LCiii provides evidence for differences in shock signatures 
and is a relict of shock processing between 20 GPa and 27 GPa. Mixing within the crater is a 
plausible model for the mixture of clasts in this breccia because of the similarities between the 
clasts. The differences in K-distribution in plagioclase from the clasts in LEW86001 probably 
reflect variations in the shock intensity within a single crater. Thus, this eucrite has evidence of 
variable shock history despite its mineralogical uniformity which suggest that it is monomict. 

Figure 1: Enhanced 
contrast, backscat- 
tered electron image of 
plagioclase from LCiii. 
K-rich feldspar string- 
ers appear as lighter 
patches within central 
mid-gray area. Bright 
grains are pyroxene 
and oxide mineral 
inclusions. 
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