
 
Figure 1: NWA 10882 in (a) hand sample (within 1 cm cube for scale) and (b) thin-section in plane polarized light. 
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Introduction: The formation of mesosiderites, a group of stony-iron meteorites, is complex; they are also 
historically understudied [1]. As a result, existing classification schemes have not been reexamined in several dec-
ades, despite the addition of numerous new mesosiderites to collections worldwide. Mesosiderites consist of roughly 
equal portions of Fe,Ni-metal and silicate material; however, current classification schemes are based on the plagio-
clase:pyroxene ratio and the degree of metamorphism or impact melting observed in their silicates [2,3], without 
consideration of the metal phase. The aim of this research is to: 1) increase the number of well characterized meso-
siderites by examining a selection of understudied and/or unclassified examples, 2) establish whether metallography 
can be used to refine existing classification schemes to describe all portions of mesosiderites, and not only the sili-
cates. 

Methodology: The Monnig Meteorite Collection database [4] was examined to identify mesosiderites that 
are either understudied (i.e., not present in published literature) and/or ungrouped (classified only as a mesosiderite 
but not into a petrologic or metamorphic type). Five mesosiderites were selected: North West Africa (NWA) 10882, 
NWA 2639, NWA 4230, NWA 1827, and Sahara (SAH) 98088. NWA 10882 (Fig. 1) only meets one of our criteria, 
as it has been classifed as an A2-type mesosiderite; however, as it has not been thoroughly characterized, the deci-
sion was made to still include it. Each sample was examined in hand specimen and thin section locations were cho-
sen to include both silicate and metal portions of each mesosiderite, where possible. Two thin sections were made of 
each sample, with the exception of NWA 10882 where four sections were made. 

The mineralogy, texture, and metallography of each sample will be examined using a petrographic micro-
scope and a Hitachi TM4000 tabletop scanning electron microscope (SEM) in the Monnig Meteorite Collection. The 
mineral chemistry of the major phases (both high and low-Ca pyroxene, plagioclase, sulfides, taenite, and kamacite, 
phosphates, and olivine, if present) will be analyzed using the JEOL JXA-8530F Field Emission Electron Probe Mi-
croanalyzer at Fayetteville State University. These data will be used to describe each sample with respect to current 
mesosiderite classification schemes, and to examine if the metallography of mesosiderites can be used to provide an 
additional tool for their classification. In addition, less than 50 of almost 280 mesosiderites are well character-
ized [1], so the data collected here can only add to our understanding of this enigmatic meteorite group. 
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