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    History: The fall of the Knyahinya meteorite (estimated weight ~500 kilograms) at 4:56 pm on June 9, 1866 in 

what is now Ukraine was very well documented [1].  The Meteoritical Bulletin entry gives the class as “LL/L5” and 

it is referred to as such (and sometimes “L5”) in several published studies of its cosmogenic radionuclides (e.g. [2]) .  

Yet bulk chemical analysis by Mason and Wiik (1963) [3] clearly indicates affinity with L chondrites, as do the oxygen 

isotopic composition (17O = +1.05 per mil) [4] and magnetic susceptibility (log = 4.6810-9 m3/kg) [5].  It appears 

that few (if any) modern petrologic/mineral chemical studies of this important meteorite have been conducted. 

 

    In 2013 ten thin sections from the original batch of 62 such sections prepared in Germany in ca. 1878-1879 by Prof. 

Otto Hahn were made available for renewed scientific study.  These sections (some of the first ever made from mete-

orites) had been purchased from Hahn's estate by Henry Ward in 1892, and following his death in 1906 were trans-

ferred in 1921 by his heirs to the Academy of Natural Sciences in Philadelphia.  In 2005 the Academy's entire meteorite 

collection including the Knyahinya sections was purchased by Achim Karl.  The sections of Knyahinya were then 

acquired in 2013 by Mike Bandli, who subsequently transferred them to Philip Mani.  One of these historic thin 

sections was converted into a modern polished thin section (now in the UWB repository) for optical petrography, high 

precision photography and electron microprobe imaging and quantitative mineral analysis, which lead us to propose 

revisions to the classification of this famous meteorite. 

 

Petrography: All ten of the historic thin sections examined (none of which shows evidence of this meteorite being a 

breccia) are dominated by well-formed equigranular and RP chondrules (apparent diameter 860 ± 360 µm, N = 27; 

some up to 4 mm) set in a sparse, relatively coarse-grained matrix containing fresh metal (see Figure 1).  Olivine 

(Fa24.7-25.1, N = 3) and orthopyroxene (Fs20.9-21.2Wo1.2-1.6, N = 3) are accompanied by accessory clinopyroxene (Fs7.0-

7.3Wo 6.5-44.4, N = 2), plagioclase (Ab85.3-85.6An10.3-9.9Or4.4-4.5, N = 2), kamacite, taenite, chromite, troilite and merrillite. 

 

        
 

Figure 1. Two views of the studied Hahn thin section.  A. Optical image of entire thin section in cross-polarized 

light.  B.  Back-scattered electron image of a typical area. 
 

    Conclusion:  Previous characterizations of Knyahinya as an LL/L5 chondrite are incorrect.  Based on the thin 

sections examined and analyzed in this study, as well as the studies by [3, 4 and 5], Knyahinya is instead clearly an 

equilibrated L chondrite.  Furthermore, based on the presence of numerous well-defined chondrules, we judge the 

petrologic type to be 4 instead of 5, which is consistent with the photomicrograph of the Smithsonian Institution 

specimen given in Figure 5 of [3]. 
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