
CHAPTER NINE 

The Minerals and Structural Components of Iron Meteorites 

The major minerals of the irons were recognized quite 
early. Thus when Rose (1864a) classified and described the 
Berlin meteorite collection, he was able to discuss the 
following minerals in some detail: kamacite, taenite, graph­
ite , schreibersite, rhabdite (named by him), chromite, 
troilite and olivine. In Table 3 2 all the minerals presently 
described from iron meteorites and their silicate inclusions 
are listed. For further information the reader is referred to 
Cohen (1894 ; 1905), Perry (1944), Krinov (1960a), Mason 
(1962a; 1967a), Ramdohr (1966), Wood (1967) and Keil 
(1969) . In these papers numerous other meteoritic minerals 
so far only identified in stone meteorites are also treated. A 
total of about 60 meteoritic minerals are known out of 
which about 20 are not known as terrestrial minerals . 
Furthermore, two dozen secondary minerals produced by 
terrestrial weathering of the meteorites are known (White 
eta!. 1967; Mason 1967a; Yudin 1970). Only a few, such as 
goethite, a-FeOOH; maghemite , -y-Fe 2 0 3 ; and pentlandite , 
(Fe,Nih S8 , occur abundantly, the others are usually only 
present as traces or as the result of special circumstances. In 
the present work all terrestrial iron oxides are covered 
under the general terms "rust" or "limonite," because no 
further attempt was made to identify the corrosion 
products. Figures 93-95 show some typical corrosive effects 
on iron meteorites. 

Comments on the primary major minerals and on a few 
accessories follow. 

Kamacite. Ferri tic iron with up to 7.5% Ni in solid solution 
is, when it occurs as a meteoritic mineral, called kamacite. 

Figure 93. Corroded kamacite phase with rhabdite inclusions (white 
squares). Typical near-surface attack on hexahedrites and coarse 
octahcdrites . Weathering has selectively attacked the nickel- and 
phosphorus.<Jepleted ferrite adjacent to the phosphides. Polished. 
Scale bar 50 !'-

Figure 94. Corroded kamacite phase adjacent to taenite. The 
kama cite spindles of the plessite interior are also selectively 
converted to "limonite." Typical near-surface attack on octahe­
drites. Polished. Scale bar 50 IL· 

The word comes from Greek kamas - i.e., bar, - and 
was proposed by Reichenbach (1861) to cover one of the 
three components in the "Trias," kamacite, taenite and 
plessite. The ferritic phase was thus recognized in iron 
meteorites before ferrite was identified as a component of 
steel. 

The nickel is in solid solution in the kamacite, 
substituting for iron atoms in the body centered cubic 
lattice. Kama cite of hexahedrites contains 5.0-5.5% Ni, but 
anomalous hexahedrites may contain somewhat less, e.g., 
4% in Tombigbee River. Kamacite of octahedrites contains 
5.5-7.5% Ni, with a systematic variation of nickel with 
bandwidth (Figures 95A, 189A, 189B). Phosphorus atoms 
occur substitutionally for iron and nickel atoms in kama­
cite, usually up to about 0.06 weight % P. The distribution 
of Ni and P within individual kamacite lamellae has been 
thoroughly examined by Yavnel (1962) , Massalski & Park 
(1962), Agrell et al. (1963) , Wood (1964 ; 1967), Short & 
Andersen (1965) , Goldstein (1965) and Reed 
(1967a, b ; 1969). It has been found that the normal slowly 
cooled kamacite bands in octahedrites display a narrow 
Agrell depletion in Ni (a 1% dip) at the kamacite-taenite 
interface , and a broad (0.5%) dip in Ni content at the 
center of the bands . 

In special circumstances the kamacite may be more 
depleted in nickel. When cohenite, with 1.5% Ni and 
6.7% C, decomposes on cosmic annealing, the resultant 
structure displays kamacite with only 1.5% Ni and inter-






















































