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Introduction: Acfer 182 is a member of the CH carbonaceous
chondrites as introduced by Bischoff et al., [1]. The CH
chondrites are characterized —among other features- by 1) a
depletion of moderately volatile and highly volatile elements
[e.g., 2-3], 2) small size of chondrules (<90 pm), with refractory
inclusions making up a small fraction [1]. The low abundance
of volatile and moderately volatile elements in chondrules in
the CH chondrites could be the result of their formation by
gas-liquid condensation in an impact vapour cloud [4], a
condensation signature of chondrule precursors [5], or a sign
that chondrules were efficiently removed from the chondrule-
forming region prior to condensation of these elements [6].
Although extensive studies have been performed on
chondrules of CH and CH-like chondrites [e.g., 6-11], those on
Mg-rich cryptocrystalline (CC) chondrules are scarce [e.g., 6-
7]. Here we report the results of major and trace element
studies of some CC chondrules in Acfer 182.
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Fig. 2: Bulk composition of CC chondrules in Acfer 182 (this study).
Data normalized to Si and Cl chondrites are arranged in order of
increasing volatility (Fe is the only exception).

Fig. 1: Backscatter electron images of Acfer 182 CC chondrules. Scale
bars are 20 um.

Discussion: The shapes and textures of the studied chondrules indicate that these objects once must
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Fig. 3: Cl-normalized trace element abundances in Acfer 182 CC chondrules.

Variable depletions in the HREE are coupled with variable depletions in Y, Sc and

the ultra-refractory Zr.

The direct condensation model predicts a chondritic Ca/Al ratio for pristine
chondrules (Fig. 2). In correlation plots between Yb and La; Yb and Sc; Sc and
Zr and Sc and Sm (Fig. 4a-d), the data points of the studied CC chondrules lie
close the solar ratio lines. This indicates that those elements were not
fractionated during evolution of the objects due to a similar cosmochemical

behavior. The fact that La and Yb have different geochemical behaviors (La is
incompatible, Yb is compatible) and that in spite of this, are not fractionated
from one another, is clear evidence against geochemical fractionation. In
addition, the chondritic Sc/Sm ratio excludes any magmatically produced

pyroxene as precursor.

Acfer 182 CC chondrules seem to be the result of direct condensation from
gas into liquid. The observed trace element patterns could reflect
condensation of enstatite-rich liquids from a gas from which variable
proportion of refractory phases had been removed.

have been liquids that were quenched, which is the basis for all major chondrule models. However, the
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‘\ o) ( melting of appropriate mineral precursors or direct condensation from the solar nebula. If the studied

chondrules were produced by sampling and melting of precursors, we should expect some fractionation
of CaO from Al,O,, Yb from La, and Sc from Yb as well as some fractionation among REE (e.g., a depletion
of the LREE) abundance patterns according to the mineralogy of the objects. Instead, the trace element
patterns of the these chondrules show a variable depletions in HREE, coupled with variable depletions in
Y, Sc and in the ultra-refractory Zr (Fig. 3).
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Fig. 4: The correlation between these elements, independent of their geochemical behavior, indicates that
cosmochemical processes predominantly determine the elemental abundances.
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