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Abstract: Chemical compositions of 13 CAIs from Axtell, a newly discovered oxidized subgroup CV3 
chondrite, have been determined by INAA. REE patterns and contents of refractory siderophiles and nonrefractory 
elements in most Axtell inclusions are very similar to those in Allende, another member of the oxidized subgroup. 
There are, however, several exceptional features which are found more commonly in CAIs of the reduced subgroup of 
CV3 chondrites: three of 11 coarse-grained inclusions have Group I1 patterns with positive Eu anomalies; three 
Group I inclusions contain Ru/Re ratios differing from C1 values by much more than 20 %; and one has very low 
Au and Na contents. Another inclusion is exceptional in having an ultrarefractory REE pattern like those seen in 
Murchison hibonite. Thus, either CAIs of the oxidized subgroup have wider chemical variations than those in 
AUende alone, or Axtell is a unique meteorite whose inclusions have chemical characteristics of both the oxidized 
and reduced subgroups. 

Introduction: Studies of CAIs from the reduced subgroup of CV3 chondrites such as Leoville, Vigarano 
and Efremovka (e.g. [I]) reveal that they have experienced different physicochemical conditions in the solar nebula 
than CAIs of the oxidized subgroup. Studies of CAIs of the oxidized subgroup, however, have been heavily biassed 
by those in Allende. In order to address properly whether CAI5 in Allende are representative of those in the oxidized 
subgroup, we have analyzed by INAA 11 coarse-grained and 2 fine-grained CAIs from the Axtell meteorite, a newly 
discovered member of the oxidized subgroup [2]. 

Petrography: Of the 13 samples analyzed by INAA, five were described by Simon et al. [3]; AX-2, a 
fluffy Type A (FTA); AX-4, a compact Type A (CTA); AX-5, B 1; AX-7, B 1; and AX-9, B2. AX- 10 is a CTA with 
anhedral melilite crystals 70-300 pn in size, some of which enclose spinel (2040 pm across) and anhedral 
perovskite (c 20 across). Alteration products are abundant. AX-26 is a B1 with a relatively thin (- 100 pn)  
melilite mantle ( k 15-64) and a 20 pm-thick Wark-Lovering (W-L) rim. Coarse (up to - 600 pm across fassaite 
crystals are isolated from each other by a finer-grained intergrowth of anorthite and Mg-rich melilite (kq-66) .  
Fine-grained spinel (- 2-20 pn across) is abundant and evenly distributed throughout the inclusion except for the 
outermost 50 pn of the melilite mantle, which are relatively spinel-poor and more heavily altered than the interior. 
AX-27 is an elongated and irregularly-shaped nodular FTA, 7 mm long in thin section, with subhedral, equant 
melilite grains - 35 pm across, and fine perovskite, most of which is in the nodule interiors. AX-30 is a nearly 
unaltered CTA, 2.2 mm long in thin section, with a ronounced W-L rim sequence and subhedral, equant melilite 
grains - 100 pm across that are between Ak15 and &jg and average k5 Anhedral perovskite m u r s  between 
melilite grains, intergrown with spinel in the inclusion interior, and as a rim layer near the margin. AX-32 is 
classified as a B2 but its texture is unique. The inclusion is dominated by fine-grained alurninous diopside (4.1-15 
wt % Al203; 0.3-3 wt % Ti@), which encloses spinel (occurring in small clumps of grains, framboids and palisade 
bodies), and minor anorthite and exmmely Mg-rich melilite ( k 8 5 )  occurring in rounded pockets up to - 200 pn 
across. In these pockets, melilite or anorthite enclose small (5-10 pm), rounded grains of Al-diopside in a spongy 
texture. Some pockets consist of spinel enclosed in anorthite. AX-17 and AX-29 are large, unzoned fine-grained 
inclusions with spinel+perovskite-centered, pyroxene-rimmed nodules and abundant alteration products (nepheline, 
sodalite, grossular, andradite). AX-28 is irregularly-shaped, nodular, and is rich in 30 pn-long hibonite laths 
occurring in sprays and intergrown with spinel. Many hibonite laths enclose small grains of perovskite. This 
assemblage is associated with an Al203-rich (- 89 wt %) phase that also contains - 7 wt % S i a .  This inclusion is 
reminiscent of the hibonite-spinel portion of the compound Allende inclusion TS63F1 [4]. 

Rare earth elements: Five coarse-grained inclusions, AX-4, AX-9, AX-10, AX-27 and AX-28, have 
Group I REE patterns, which are characterized by uniform eririchment (19,23,22,27, and 23 x C1, respectively) of 
REEs except for positive Eu anomalies (Eu/Sm = 1.35, 1.35, 1.51, 1.36 and 1.30 x C1, respectively). These 
patterns are interpreted to arise from total condensation of REEs into proto-CAIs. AX-32 has a Group VI pattern 
(- 19 x C1) with positive Eu and Yb anomalies (E@m = 1.18 x C1 and Yb/Lu = 1.24 x Cl). This inclusion 
probably sampled two REE-bearing components from the solar nebula. One is a Group I component and the other, 
containing only the most volatile REE, Eu and Yb, was formed by condensation and removal of the other REEs at a 
relatively high temperature. Although several coarse-grained inclusions with Group I1 patterns have been reported 
from Allende (e.g. 4691 [5]), those in Axtell are more abundant three coarse-grained inclusions out of 11 studied 
here, AX-2, AX-7 and AX-30, have Group I1 patterns in addition to two fine-grained inclusions, AX-17 and AX-29. 
While the fine-grained inclusions have negative Eu anomalies (Eu/Sm = 0.39 and 0.72 x C1, respectively), the 
coarse-grained inclusions all have positive Eu anomalies (Eu/Sm = 1.18, 1.28 and 3.33 x C1, respectively), atypical 
in Allende Group H inclusions. AX-30 has low light REE abundances (La: 6.4 x C1; Sm: 10.2 x C1) with Ce/La 
= 1.84 x C1. This is a modified Group 11 pattern, very similar to that of Leoville inclusion 3537-1 [6] but not 
common in Allende. "Normal" Group 11 inclusions condensed from a gas reservoir depleted in the most refractory 
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