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Agglomeratic olivine (AO) objects: melting of dust to create Type Il chondrules
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We conclude that:

SUMMARY

1) AO objects and Type Il chondrules form a transitional sequence in texture and chemistry resulting from various degrees of thermal and chemical processing;
2) AO objects represent dust aggregates, which have quasi-chondritic composition on average, which were melted to produce Type |l chondrules;
3) Both AO objects and Type Il chondrules probably formed in similar locations within dense nebular dust clumps, in oxidizing environments generated by dust vaporization;
4) Both AO objects and chondrules formed as part of arecycling process that involved dust accretion, heating, evaporative melting, grain growth, mechanical disruption, and additional

chemical processes including condensation, vaporization and reduction.

AO objects in ordinary chondrites are composed primarily of fine-grained (£5-10 pm-diameter) ferrous (Fa,, ss) olivine, and troilite that is often concentrated towards the peripheries of
objects. These objects also contain pyroxene, feldspathic material, relict magnesian olivine and pyroxene grains, relict chondrules and rare micro-CAls. They are present as both
chondrule-sized inclusions and as rims around other objects (chondrules, isolated grains). AO objects compose ~2% of ordinary chondrites overall [1] and may be chondrule precursors

We studied AO objects and possibly related chondrules in three LL chondrites (NWA 4910-- LL3.1; NWA 3127-- LL3.1; Sahara 9817/5-- LL3.5) using OLM, SEM, EMPA and SIMS methods to
evaluate the origin of AO objects, their relationship to chondrules, and implications for the origin of chondrules.
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