
CHAPTER SIX 

Shapes and Surface Characteristics 

Shapes and Sizes 
Since the great majority of iron meteorites are finds 

(see page 37) , it might be feared that their ablational sculp­
ture is greatly modified by terrestrial corrosion. An attempt 
has been made in this study to assert the importance of 
corrosion. In Appendix 1, the last column indicates whether 
the heat -affected a 2 zone, page 51 , and the fusion crust are 
preserved. If this is the case, one may confidently assume 
that less than 2 mm of the exterior has on the average been 
lost by weathering. That is, the meteorites display in all 
major features their external shape as it was immediately 
after the fall. An analysis of the data shows that of 480 iron 
meteorites, 146 display both fusion crust and a 2 zone, 
while 230 display only a 2 zones. In other words roughly 
half of the known irons are only insignificantly corroded , 
and their shapes may be taken as a true representation of 
the form they had immediately after landing . 

Inspection of these some 200 iron meteorites gives the 
impression of an almost endless variety of shapes . See 
Table 22. 

Further details and some photographs of the shapes 
and sizes will be found in the individual descriptions. Only 
a few generalizations will be attempted here . 

Our main interest in the shape and size of the 
meteorites is perhaps due to our curiosity about their 
preatmospheric shape and size. These data are absolutely 
unknown and can, at the moment, only be attained by 
judicious evaluation of the surviving masses. For cosmic ray 
studies, it is imperative to know the degree of shielding; i.e., 
to know how much iron was superimposed upon the 
present meteorite in space but was ablated away in the 
atmosphere. For the same reason it is also necessary to 
know whether an analyzed sample comes from a primary or 
a secondary, i.e. , a fragmentation surface from atmospheric 
flight. 

Since we know that a significant thickness (1-4 mm/sec) 
is ablated away in flight , it is best to examine large iron 
meteorites which have lost proportionately least mass first. 
Bacubirito and Mbosi display tabular, flattened shapes 
which apparently are a true representation of their cosmic 
shape. Campo del Cielo, Cape York, Tucson and Chupa­
deros were probably also tabular originally but burst in the 
atmosphere to produce more or less angular fragments. 

Another shape which must be quite common in space 
is the angular, pyramidal shape, perhaps bounded by 
mineral-rich fracture surfaces of octahedral, dodecahedral 

and hexahedral orientations. Some of these oriented faces 
have survived ablation surprisingly well in, e.g., Quesa, 
Repeev Khutor, Calico Rock and Edmonton (Canada). In 
the latter two , adjacent cubic faces are barely rounded. 

With more effective ablation (higher velocity and 
longer trajectories) the original angular shapes are severely 
altered. If the meteorite acquires a stabilized flight , an 
original pyramidal apex may assume the shape of a more or 
less perfect cone, as is the case for Morito, Willamette, 
Tamentit, Zerhamra, Grant , Oakley and Quinn Canyon. 
This, of course, requires that the meteorite was oriented at 
entry with the pyramidal apex in the flight direction. 
Morito, Grant and numerous others display prominent 
flight markings that support the supposition of oriented 
flight. The regmaglypts on the skirt of the cone are 
elongated and radiate away from the apex. Along the edge 
between the cone and the rear side spilled- over ablation 
melts may be observed. The flat rear sides are only slightly 
ablated and probably represent the best known approxima­
tions to preatmospheric surfaces. 

Cones may also be carved from angular fragments that 
were produced in flight. It is thus remarkable that beautiful 
low cones are known from the shower- and crater­
producing meteorites, Sikhote-Alin, Wabar and Henbury. 
The cone-shaped Sikhote-Alin masses were obviously pro­
duced by early fragmentation and long independent flights 
of perhaps 30 km. 

The cone-shaped masses from Wabar and Henbury 
require special attention, since the bulk of these meteorites 
were lost by cratering impact. The cones cannot just be 
bombshell fragments from the explosion; these, which may 
also be found at the impact site, are entirely different in 
appearance. The cones must be near-surface parts on the 
original body that separated high in the atmosphere, 
continued in independent flight and thus escaped the 
cratering shock waves. The material is, therefore , of great 
value as complimentary to the bombshells which were 
altered during impact. For similar reasons it is believed that 
the meteorites around other prominent craters, such as 
Canyon Diablo, Odessa and Boxhole , may be divided into 
two categories, one which had independent flights and 
suffered little shock alterations and one which represents 
shock-altered surviving explosion fragments . 

Some of the more curious shapes have undoubtedly 
been produced by bursting in the atmosphere. This is true 
of the "icicles" of Glorieta Mountain and the "crossed 
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fingers" of Sikhote-Alin, which represent fragments sep­
arated along phosphide-filled octahedral grain boundaries. 
The small masses of the Mundrabilla shower obtained their 
remarkable shapes by splitting along troilite-filled austenite 
grain boundaries and subsequent ablation. It is likely that 
the ring shape of Tucson was produced when a large 
flattened fragment separated along the flow-lines of 
oriented silicate inclusions across which the coherence was 
low. Kokstad-Matatiele form another ring which, however, 
broke late in flight. The jaw-like Hex River and Mount 
Magnet masses are probably remnants of rings, the remain­
ing parts of which were never found. 

If the falling meteorite keeps tumbling, it will probably 
ultimately acquire angular-equixial shapes and, if the 
trajectory is long, perhaps occasionally approach the ovoid 
or spherical shape. 

Ellipsoidal shapes with numerous variations are more 
common, however. Among these the huge zeppelin-shaped 
Babb's Mill (Blake's Iron) is remarkable and difficult to 
understand. Discoid masses and ovoid masses are quite 
common, but generally small, below 15 kg. The seven 
smallest iron meteorites (see Table 21) are ovoid or 
lenticular and quite smooth, with only occasional regma-

Table 22. Shapes of Well-preserved Iron Meteorites 

Approximate shape 

Airfoil 

Shield or very low cones 

Low cones 

High cones 

Spheroidal, or with spheroidal parts 

Drop or pear 

Crescent shape 

Oblate lenses (discoid) 

Prolate lenses (ovoid-cylindrical) 

Tongue shape 

Large, flat 

Large, Ear shape 

Thin, flat plates 

Elongated, prismatic 

Dumbbell shape 

Foot shape 

Octahedral, pyramidal 

Hexahedral, cubic 

Angular, irregular 

Same, Reentrant angles, irregular in the extreme 

Spikes, icicles 

Rings, imperfect rings 

Bombshells, twisted slugs, often slicken-sided 

Examples 

Costilla Peak, Jamestown, Nelson County, Sacramento Mountains, 
Seneca Township, Wood's Mountain 

Cabin Creek, Davis Mountains, Ilimaes, Iron Creek, N'Goureyma, 
Murnpeowie, Oakley, Roebourne, Sikhote-Alin (1745 kg), Tamentit 

Chebankol, Hen bury, Hraschina, Quinn Canyon, Reed City, 
Uegit, Wabar, Zerhamra 

Freda, Grant, Linville, Morita, Repeev Khutor, Serrania de Varas, 
Surprise Springs, Willamette, Withrow 

Bogou, Briggsdale, Durango, Hassi-Jekna, Keen Mountain, Mount Ouray, 
Muzzaffarpur, Roe bourne 

Bingera, Boogaldi, Charlotte, Puerta de Arauco, Uwet 

A vee, Bushman Land, Morradal 

Ballinoo, Colomera, Hill City, Kofa, Okano, Washington County 

Babb's Mill (Blake), Follinge, Juromenha, Lonaconing 

Nedagolla 

Chupaderos, Campo del Cielo, Mbosi 

Bacubirito, Tucson (Carleton) 

Arlington, Bingera, Tawallah Valley 

Guffey, New Leipzig, Osseo, Zacatecas (1792), Kopjes Vlei 

Savannah 

Bald Eagle, Signal Mountain, Warburton Range 

Lazarev, Novorybinskoe , Quesa, Rowton, Samelia, Sikhote-Alin, 
San Francisco Mountains 

Boguslavka, Calico Rock, Edmonton (Canada) 

Bruno, Canyon Diablo, Cape York, Gibeon, Hoba, Juncal , Kayakent, 
Neptune Mountains, N Kandhla, Sikhote-Aiin, Treysa, Youanmi 

Bahjoi, Cruz del Aire, Edmonton (Ky.), Gibeon, Glorieta Mountain, 
Mesa Verde, Mungindi, Sikhote-Alin, Silver Crown, Tazewell, 
Thule, Thunda 

Glorieta Mountain, San Cristobal 

Hex River, Kokstad, Mount Magnet, Tucson (Ring) 

Canyon Diablo, Hen bury, Imilac, Sikhote-Alin 
























