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Introduction 
Mesosiderites formed early near the surface of the 
parent body. After the mixing of metal and silicates, 
mesosiderites were reheated and then cooled 
rapidly. The aims of this study are  
1. to see if shock heating could be the heat source 

for the reheating event.  
2. to find a primitive mesosiderite which has not 

been strongly affected by the reheating event 
and hence might have preserved evidence at the 
time of metal-silicate mixing. 

Samples 
NWA 1878, ALH 77219, NWA 2924, Asuka 882023, 
Asuka 881154, Asuka 87106 and NWA 4747 were 
examined. ALH 77219 has been studied in detail and 
classified as type B1. 

NWA 4747: shock heated mesosiderite 
A conspicuous feature of NWA 4747 is sulfide-
pyroxene (Ca-poor) mixture (Fig.1) that is 
considered to be strong evidence for shock melting. 
This mesosiderite contains olivine clasts some of 
which show “corona” around them (Fig.2) that 
formed during the reheating. This corona around 
olivine in NWA 4747 has to have formed before the 
shock heating event. Therefore, shock heating is 
not the main heat source for mesosiderite 
reheating.  
The metallographic cooling rate of NWA 4747 
appears to be similar to those of the other 
mesosiderites. Therefore, the shock heating 
occurred after the reheating event and before the 
slow cooling at low temperatures. 

NWA 1878: primitive mesosiderite 
Among possible quantitative criteria for 
primitiveness, plagioclase heterogeneity (Fig.3), 
pyroxene lamellae width (Fig.4) and  the metal grain 
size (Fig.5) seem to be promising. Qualitative criteria 
for primitiveness include presence of silica + olivine, 
presence of phosphide and incipient corona around 
olivine (Fig.6). Based on these criteria, NWA 1878 is 
the most primitive mesosiderite among the present 
samples. 
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Fig.1 FeS-Px mixture in NWA 
4747. This suggests that cooling 
after the shock was very quick. 

Fig.2 Corona around olivine in 
NWA 4747. This corona cannot 
be produced during cooling 
after the shock heating. 
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Fig.3 Histogram of plagioclase 
compositions in 7 mesosiderites. 
A wide range of An number in 
NWA 1878 is noticed. 

Fig.4 Pyroxene lamellae in 
 NWA 1878. The narrow  
lamellae width suggests that 
it experienced less heating 
although the width depends 
on the bulk Px composition. 

Fig.5 Spheroidal metal (white) in 
NWA 1878. This metal size is the 
smallest among 7 mesosiderites. 
The spheroidal shape suggests 
that they were solid when they 
were mixed with silicates. 

Fig.6 Incipient corona 
(dark ring) around olivine in 
NWA 1878. Chromite and 
phosphate which are usually 
located in or close to well 
developed corona are not  
found in this incipient corona. 
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Future directions 
Using NWA 1878, conditions during metal-silicate mixing 
and during reheating will be clarified. 


