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Introduction: Dar al Gani 431 (DaG 431) has been described as an 
anomalous CK3 meteorite [1,2].  We have carried out a preliminary 
study of its mineralogy and petrography as part of our continuing 
study of anomalous type 3 carbonaceous chondrites (CCs) e.g. [3].   
The aim is to understand more clearly the relationship between CV, 
CR and CK meteorites. 
Results and discussion: Refractory inclusions: The modal 
abundance of CAIs in DaG 431 is ~10% and they range in size from 
a few hundred microns to a few millimetres. The abundance and size 
range are similar to those of CV CAIs. One large CAI dominates the 
section; CAI 1 (approximately 4mm across) has three distinct areas 
or zones.  Zone 1 is a Type B CAI predominantly composed of Al-
Ti-rich diopside (Al2O3 ~ 17wt%, TiO2 ~3-9wt%) with abundant 
spinels and minor plagioclase.  Spinel grains closer to the rim are 
more FeO-rich than those in the centre. Zone 2 occurs as areas 
within, and as a rim partly around zone 1 and comprises irregularly 
shaped coarse grains of plagioclase (Ab~60-70 An~30-40), olivine 
(Fo~71), high-Ca pyroxene  (En~42 Wo~48), and in areas within zone 
1, occasional melilite. This zone probably formed by interaction of 
the CAI with a nebular gas. Zone 3 is fine-grained with elongate 
grains (~5µm by a few tens of microns) of high-Ca pyroxene (En~39 
Wo~48) and plagioclase (Ab ~1-70 An~26-99) and some olivine (Fo~70). 
This zone is probably related to zone 2 but has been strongly 
affected by parent body processing. Other CAIs also preserve both 
nebula alteration features and indications of parent body 
metamorphism, through interaction with surrounding matrix. 
Chondrules:  Chondrules comprise ~20% of the section and range in 
size between ~ 300µm and 1.5 cm. Most chondrules display 
unequilibrated compositions, larger grains show gradual zoning 
whereas smaller grains show distinct overgrowth of more ferroan 
olivine, suggesting a change in formation conditions. Fo contents 
range from Fo~93-99 in the centre of grains to Fo~66-80 at the rims.  
Many chondrules contain relict grains or regions indicating a multi-
stage history. DaG 431 chondrules lack silicate aggregation rims, 
although some retain distinct magnetite rims.  This is likely to be 
due to recrystallisation and equilibration of the fine-grained silicates 
with surrounding matrix during parent body metamorphism. 
Matrix: Matrix material is recrystallised and composed 
predominantly of olivine (Fo~63), with Cr-rich magnetite, pyroxene, 
isolated olivine grains and rare sulphides. The matrix contains 
highly abundant (~3% of total section area) plagioclase masses 
(Ab~65-78 An~17-34), up to ~400µm in size, which are often associated 
with matrix containing higher magnetite concentrations, though are 
distributed fairly evenly through the section. Whilst showing a wider 
compositional range, these matrix plagioclase masses have similar 
albitic compositions to those seen in zone 2 of CAI 1. It is possible 
that these originally formed in the nebula (similar to the formation 
of plagioclase in zone 2 of CAI1), and later became nuclei for 
further precipitation and recrystallisation in the parent body.  
Conclusions: The nebular history of DaG 431 appears more 
complex than the CRs or even the CVs. The parent body alteration is 
also complex and points to changing alteration conditions, e.g. 
changes in fluid composition and oxidation environment.   
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