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Introduction: The Fountain Hills (FH) meteorite was ini-

tially classified as a Bencubbin-like chondrite [1] based on its O-
isotopic and mineral compositions. Here we describe the miner-
alogy and petrology of FH and explore implications for chon-
drule formation in high-temperature regions of the solar nebula.  

Mineralogy and Bulk Composition: The modal mineralogy 
of Fountain Hills was estimated by correlating mineral composi-
tions with elemental X-ray maps. We estimate that FH is com-
posed of 43 wt.% metal, 22 wt.% low-Ca pyroxene, 16 wt.% oli-
vine, 15 wt.% high-Ca pyroxene, 3.9 wt.% anorthite, and <0.15 
wt.% sulfide and contains <2.5 vol.% void space. 

Most metal occurs interstitial to chondrules and silicate 
fragments. It forms a near-continuous network of veins and rims 
that encase silicate grains. Small, metal grains in porphyritic 
chondrules are slightly Ni-rich. Olivine (from Fo96 to Fo98) oc-
curs in barred and porphyritic chondrules and as isolated coarse 
grains dispersed throughout the sample. Low-Ca pyroxene (from 
En89 to En95) occurs predominantly as rims surrounding barred-
olivine chondrules, porphyritic-olivine chondrules, and isolated 
olivine grains. High-Ca pyroxene (En55Wo41 to En82Wo15) occurs 
in barred, porphyritic, and granular chondrules. Plagioclase in 
Fountain Hills rim is extremely alkali-poor (An99) and occurs 
almost exclusively in barred-olivine chondrules, interstitial to the 
olivine. In addition, anorthite occurs as a rim around isolated 
spinel grains [2]. 

Chondrule Petrology: FH contains abundant well-defined 
chondrules which range in size from 400 µm to 4200 µm in di-
ameter and average ~1300 µm. Chondrule size correlates with 
texture. The largest chondrules (1200 – 4000 µm) and chondrule 
fragments have barred-olivine textures. Porphyritic olivine chon-
drules typically have smaller diameters (~1500 µm). Pyroxene-
rich chondrules have radial and granular textures and are much 
smaller (average diameter = 800 µm). 

Discussion: Recent studies of CB and CH chondrites suggest 
that their component chondrules and metal grains are pristine 
nebular condensates [3-4]. Evidence for this process includes 
chemical zonation in metal, absence of porphyritic and granular 
chondrules, and the high abundance of barred-olivine and crypto-
crystalline chondrules. The lack of sulfide minerals and low al-
kali abundances are consistent with FH chondrule formation in a 
high-temperature region of the solar nebula. However, direct 
condensation of chondrule melts is inconsistent with observed 
chondrule textures. The formation of porphyritic chondrules re-
quires either solid chondrule precursors or a large amount of dust 
to form nucleation sites in the chondrule melt. Thus, the presence 
of porphyritic and granular chondrules in FH suggests that these 
chondrules formed by: (1) incomplete melting of solid precursors 
or (2) melt formation in the presence of dust grains. The lack of 
fine-grained matrix in FH rules out (2). FH chondrules may have 
formed by processing of an earlier generation of CB chondrules. 
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