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Introduction: Metal grains in unequilibrated chondrites have 

different chemical compositions. The concentration of minor and 

trace elements in kamacite and taenite can be used to determine 

the equilibration temperature of these phases. If these grains are 

brought to a same temperature, and if the equilibrium is reached 

within single grains, equilibrium compositions of the kamacite 

and taenite must be expected. Based on experimental results [1], 

previous study of Co in the metal of Bishunpur revealed a corre-

lation between adjacent kamacite/taenite phases [2] indicating 

metamorphic equilibration of this chondrite. An analogous meth-

od using Co/Ni ratios was recently applied to iron meteorites to 

determine their cooling rates [3]; some cautions however are re-

quired for its use in irons [4]. Here we present preliminary minor 

and trace element measurements of associated kamacite and tae-

nite in Krymka. The aim is to shed light on the thermal history of 

this chondrite. 

Methods: The MNHN NanoSIMS is used for the measure-

ment of kamacite and taenite in Krymka. Analyses of 56Fe-, 62Ni-, 
59Co-, 65Cu-, 103Rh-, 193Ir-, 198Pt- and 109Ag- are performed under 

Cs+ primary ion beam (5m) of 300 pA. A combined mode of 

two magnetic fields was applied using 5 EM detectors. NIST 

SRM 663 and NIST SRM 661 and a synthetic 51.5%Ni Fe-Ni 

metal alloy are used as reference materials to calibrate data. 

Results: A total of 20 measurements of kamacite and taenite 

are obtained in 9 metal grains in 4 chondrules and in 1 metal 

grain in the matrix. In plots of (x/Ni)K vs (x/Ni)T correlations are 

revealed for Co, Rh, Ir and Pt. Estimates of the correlation slope 

can be quantified for elements with known concentrations in the 

standards. Cu and Ag do not correlate. This can be qualified to 

interference problems and/or to their particular diffusion behav-

ior (e.g. Cu tends to form precipitates in metal [5]). 

Discussion: The present results show that there was a com-

mon thermal event that established chemical equilibrium among 

individual metal grains in Krymka. This event can either be ther-

mal metamorphism or chondrule formation. The first corrobo-

rates a post-accretion metamorphism [6] in the Krymka parent 

body. The second requires the kamacite-taenite equilibration to 

occur during a common high temperature chondrule formation 

episode. The latter scenario is untenable because the chondrules 

textures, and the matrix metal, suggest different formation tem-

peratures [7]. The correlations seem to discard any records of 

condensation history in the metal. Quantitative estimates of these 

correlations are under way to determine the equilibration temper-

ature in Krymka. The study of other unequilibrated chondrites is 

in progress to better understand their respective thermal histories. 
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