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Composition, types and sizes of metal and sulfide phases of 
chondrites were explicitly studied in the past [1-3]. Digital micros-
copy reveals new horizons in chondrite studies. Modern image 
analysis systems allow measuring a lot of stereological and morpho-
logical characteristics for meteoritic phases. Some morphological 
characteristics were recently obtained for L-chondrites [4]. 

The following H, L & LL meteorites of 3-6 petrologic types are 
researched in this work: Doroninsk H6, Kulp H6, Lancon H6, Zvon-
kov H6, Ichkala H6, Pribram H5, Pultusk H5, Timochin H5, Ven-
gerovo H5, Orlovka H5, Sverdlovsk H4/5, Alexandrovsky H4, Ka-
shin H4, Chernyi Bor H4, Muslyumovo H4, Vyatka H4, Dhajala H3, 
Kunashak L6, Mbale L5-6, Farmington L5, Tarbagatai L5, Tsarev 
L5, Ergheo L5, Mt. Tazerzait L5, Botschetschki L4, Saratov L4, 
Savtschenskoje LL4, Manych LL3, Parnallee LL3, Rakity L3, 
Krymka LL3, Knyahinya L/LL5. NEOPHOT 32 microscope with 
TV camera and SIAMS 600TM and SIMAGIS image analysis soft-
ware are used to capture digital images of metal and sulfide in non-
etched polished sections of meteorites. Total area analyzed amounts 
to 3300 mm2. Modal analysis is performed for each meteorite. The 
morphological characteristics of large metal grains with area exceed-
ing 10000 mkm2 are obtained. 

Separation of the phases in images by difference in reflectance 
(256 grades) is realized with SIMAGIS smart imaging spreadsheet. 
It is easy to perform modal analysis and measure the morphological 
characteristics of a definite phase. Modal analysis shows that 
amount of large metal grains in H-chondrites exceeds the one in L-
chondrites. It is noted that troilite in L-chondrites generally contains 
grains with area less than 500 mkm2. However, larger grains of troil-
ite appear and amount of large metal grains increases with increase 
of petrologic type. 

3D-image of Tsarev L5 metal grains is reconstructed by proc-
essing 35 sequential sections of meteorite. It is shown that shape 
factor values are stable for all sections of every explored metal 
grain. Standard (area and perimeter) and morphological (circle shape 
factor FS, compaction factor FC, elongation factor FL and roughness 
factor FR) [4] characteristics are measured for every large metal 
grain in 32 chondrites. The most evident is the dependence of FR 
value upon the petrologic type. Revealed is the increase of FR value 
for both H- and L- chondrite from 0.45 (Rakity, type 3) to 0.75 
(Zvonkov, type 6). 

In many cases the silicate and sulfide inclusions (islands) are 
detected in large metal grains. These islands may appear due to sec-
tioning of grains with complex surface, may precipitate from super-
saturated solid solution or may result from concurrent crystals 
growth. It is found that the portion of islands and their average size 
decrease with increasing of petrologic type. 

Use of modern image analysis systems allows discovery of 
quantitative differences of chondrite structures. Nevertheless, it is 
also necessary to consider the influence of phase and structure com-
position, degree of shock metamorphism and terrestrial weathering 
upon metal morphology. 
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