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Introduction: Examination of feldspar compositions in pet-
rologic type 4-6 ordinary chondrites (OCs) provides insights into 
early geologic history and metamorphic processes on OC parent 
bodies [1]. Understanding compositional equilibration of feldspar 
through diffusion helps establish better criteria for metamorphic 
conditions. Also, feldspar can potentially record interactions with 
fluids as well as shock effects, which may have played a signifi-
cant role in alteration of these chondrites.   

Kovach and Jones [1] studied three LL chondrites (of petro-
logic types 4, 5, and 6), and observed significant changes in feld-
spar compositions that indicate progressive equilibration during 
metamorphism. In contrast, feldspar in H chondrites has similar 
compositions in petrologic types 4, 5, and 6. The goals of our 
study are twofold. First, we have studied more LL chondrites to 
determine whether the sequence of progressive equilibration ob-
served by [1] applies more broadly to the LL group. Second, we 
have studied L chondrites to determine whether they record de-
velopment of feldspar that is more similar to the H or LL groups.  

Methods: We studied three LL chondrites: Sevilla (LL4), 
Olivenza (LL5) and Beeler (LL6) and two L chondrites: Kramer 
Creek (L4) and Roy (1933) (L5).We analyzed feldspar that is 
located within relict chondrules, similar to [1]. All the samples 
chosen for this study have low shock levels and low degrees of 
terrestrial weathering. We analyzed feldspar using a JEOL 8200 
electron microprobe. All grains analyzed are >10 μm in diameter.  

Results: LL chondrites. Feldspar compositions in Sevilla 
(LL4) are similar to Bjurböle (L/LL4) [1] and Bo Xian (LL4) [2] 
- they have highly varying An/Ab ratios and low Or contents. 
Olivenza (LL5) is similar to Tuxtuac (LL5) [1] with a narrower 
range of An/Ab ratios and higher Or content than in type 4. 
Beeler (LL6) is similar to St. Séverin (LL6) [1] - feldspar in both 
is homogeneous and albitic (An10Ab85Or5). Alteration textures in 
anorthitic feldspar were observed in Sevilla, similar to those in 
Bjurböle and Bo Xian [1-3]. We did not see exsolution in 
Olivenza comparable to that in Tuxtuac [1,4].  Also, Beeler did 
not exhibit alkali redistribution that was observed in St. Séverin 
[1], where it is probably attributable to shock.   

L chondrites. Feldspar compositions in Kramer Creek (L4) 
and Roy (1933) (L5) are similar to LL chondrites of the same 
petrologic types and are much more similar to LL than to H 
chondrites. Kramer Creek exhibits alteration textures and abliti-
zation similar to Bo Xian and Bjurböle [1,2], and we observed 
exsolution in Roy (1933) similar to that in Tuxtuac [1,4].   

Discussion: Progressive equilibrium is recorded by feldspar 
in LL chondrites, and the general trends described by [1] are ob-
served more broadly in a larger number of samples. Feldspar in L 
chondrites shows similar trends to LL chondrites, indicating 
similar metamorphic environments for both parent bodies. 
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