
measures 15 x 13 x 1 mm, the other 11 x 10 x 1 mm; both 
are in the form of thin slices through a somewhat larger 
fragment, perhaps 15 x 13 x 10 mm in size. 

Polished and etched sections show that the unusual 
macro- and microstructures are identical in every respect to 
sections through the Cedartown mass. There is no point in 
giving a full description of the fragments, since it is obvious 
that they derive from the Cedartown mass: (i) Aragon and 
Cedartown are both in Polk County, Georgia; (ii) Aragon 
and Cedartown were both reported as new meteorites in 
1898; (iii) the unusual macro- and microstructures and, in 
addition, the state of corrosion are the same; (iv) the 
Aragon fragments are somewhat cold-worked; this occurred 
when they were separated (by hacksaw or chisel) from the 
Cedartown mass. 

A tentative explanation for Aragon's listing as a 
separate meteorite could then be that the finder detached a 
sample from the main mass and submitted it to Chicago for 
identification and possible sale. In the meantime, the 
Georgia state geologist intervened and secured the main 
mass for Georgia, so that the sale did not materialize. The 
state geologist acquired some additional information and 
was able to give the exact locality as Cedartown. Since 
nothing was published about the main mass until1946, and 
since no one previously has compared sections through the 
appropriate samples, both Aragon and Cedartown have 
persisted as individual meteorites in all catalogs and 
textbooks until now. 

Central Missouri. See Ainsworth 

Chambord, Quebec, Canada 

48°26'N, 72°3'W 

Medium octahedrite , Om. Bandwidth 0.95 ±0.15 mm. €-structure. 
HV 310±20. 

Group IliA. 7.53% Ni , about 0.1% P, 18.4 ppm Ga, 35 .0 ppm Ge, 
10 ppm Jr. 

HISTORY 

A mass of about 6.6 kg was found in 1904 in a field 
about two miles from the village of Chambord, county of 
Lake St. John. A preliminary description was presented by 
Johnston (1906), who gave a set of coordinates which must 
be erroneous. Dawson (1963) reported the correct set, 
quoted above. The mass, which has apparently been only 
little subdivided , has not previously been the object for 
metallographic examinations. 

Cedartown (Aragon) - Chambord 441 

COLLECTIONS 

Ottawa (6,350 g main mass; 52 g slice), Chicago (18 g). 

DESCRIPTION 

According to Johnston (1906) the block was irregu­
larly shaped, with a length of 19 em, a thickness of 9 em, 
and a width varying from 10 to 15.5 em. Unfortunately, 
the surface was marred to a considerable extent by hammer 
and chisel marks made in an attempt to penetrate and split 
the iron. The surface was weathered and over a large area a 
natural etching was visible , in some places as coarse 
furrowings, and in others as minute ridges . 

For the present study, the 18 g sample in Chicago 
(Me 921, 2 x 1.7 x 0.7 em) was kindly loaned to me by 
Dr. E. Olsen. It is a medium octahedrite with slightly 
deformed, long (~ - 20) kamacite lamellae with a width of 
0 .95±0.15 mm. There are numerous subboundaries in the 
kamacite , decorated with less than 1 11 phosphide particles 
and with 5 x 1 11 carlsbergite platelets. Due to a cosmic 
shock that postdated the formation of the primary struc­
tures, all kamacite has been converted to a hatched 
€-variety of extensive contrast , and the taenite and the 
carlsbergite lamellae have been bent and distorted. The 
microhardness of the kamacite is high, 310±20, suggesting 
significant shock hardening. 

Taenite and plessite cover about 35-40% by area, 
mostly as almost resorbed, degenerate comb and net 
plessite. The taenite lamellae are cloudy, stained in brown 
and yellow colors, and hard (HV 365±25), due to plastic 
deformation . The slightly wider parts of the lamellae are 
decomposed to indistinct duplex structures of o: and 'Y 
(HV 310±20) . Most common is an acicular plessite type 
where fine bayonet-like a-spindles, 1 11 wide, occur in an 
unresolvable matrix. 

Schreibersite is rare, occurring only as scattered 2-5 11 
wide grain boundary veinlets, and as occasional blebs of the 
same size inside the plessite fields . Rhabdites are abent. The 
bulk phosphorus content is estimated to be 0.10±0.02%. 

Troilite was reported by Johnston as two small nodules 
about 13 mm in diameter. They were apparently mono­
crystalline with distinct cleavage planes. 

Carlsbergite is common as 30 x 1 11 oriented platelets in 
the kamacite and as irregular precipitates on some grain 
boundaries. Daubreelite occurs as scattered particles in the 
kamacite, 5-30 11 across. Carbides , graphite and silicates are 
absent. 

Chambord is sufficiently weathered to have lost the 
fusion crust and the heat-affected o:2 zone. On the section, 
no hardness gradient could be detected toward the surface 
so it appears that on the average more than 5 mm has been 
lost by corrosion . Corrosion also penetrates to a depth of 
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448 Charlotte 

Charlotte, county seat of Dickson County, which has the 
coordinates given above. Smith (1875) presented an analy­
sis; having acquired the mass he distributed several slices. 
Cohen (1905) reviewed the literature and discussed the 
structure of two specimens in Vienna and Tiibingen. He 
concluded correctly that specimens from the thin part of 
the meteorite were thoroughly reheated, while those from 
the more massive part were unheated, except for a 3 mm 
rim zone. Photomicrographs of the Vienna specimen were 
given by Brezina and Cohen (1886-1906: plates 17 and 18). 
Buchwald (Hey's Catalog 1966: 99) suggested that the 
whole mass might have been damaged in the cutting 
operation by the blacksmith, but as will be discussed here 
this is apparently not the case. Jaeger & Lipschutz (1967b) 
noted the "recrystallized" structure in a Harvard specimen. 
Vilcsek & Wanke (1963) and Chang & Wanke (1969) 
determined the cosmic ray exposure age to be 220±30 
million years, while Voshage (1967) found 340±100 million 
years. Fisher (1967) included Charlotte in his discussion of 
the space erosion problem. 

COLLECfiONS 

Harvard (endpiece 1,965 g), Tempe (213 g), Washing­
ton (181 g), Vienna (166 g), Tiibingen (110 g), London 
(77 g), New York (59 g) Gottingen (58 g), Copenhagen 
(41 g), Ottawa (18 g), Stockholm (13 g), and small slices in 
several other collections. 

DESCRIPTION 

As seen from the drawing by (1845), the mass is 
comparable to a flattened pear with the maximum dimen­
sions 20 x 14 x 5 em. While the more massive 2 kg front 
end is undivided in Harvard, all other specimens in 
collections come from the relatively thin rear half of the 
specimen where the thickness rapidly decreases below 5 em. 
The normal magnetite fusion crust is apparently absent, 
most likely because some early possessor abraded it 

Figure 571. Charlotte. Detail of Figure 569. Cellular plessite field 
inside the heat-affected a 2 zone. The oriented -y-platelets are still 
indistinctly seen. Etched. Scale bar 100 f.J.. 

mechanically to obtain a smooth, metallic surface. If so, he 
failed to remove the metallic part of the fusion crust. This 
is preserved as a 10-300 11 thick, laminated, dendritic-cell­
ular crust, intimately intergrown with the exterior 
unmelted part of the meteorite. 

In one respect Charlotte is peculiar : many sections 
examined by the author consist almost entirely of reheated 
material, in which the a2 structure of 20-10011 serrated 
scalloped grains dominates. Most other meteorites have 
narrow a2 rim zones of 2-4 mm width. Specimen 
no. 1876.44 in Copenhagen, a 53 x 35 x 4 mm slice, shows 
only a2 , while the somewhat larger specimens no. 382.1 in 
TeJUpe and no. 577 in Washington, below a 4-15 mm thick 
a2 zone, have interior parts of untransformed ferrite rich in 
Neumann bands. Some specimens, in addition, display wavy 
kamacite lamellae. 

It appears to the writer that there are only two 
possibilities for these structures. The first is that Charlotte 
penetrated the atmosphere, stably oriented, with the blunt 
end as the leading edge, and possibly was slowly decelerated 
during a long oblique flight. Thereby, the rear part, 
especially, was thoroughly reheated and developed a2 

structure to a greater depth than normally met with. In this 
connection it is perhaps significant that the meteorite was 
still warm when it was picked up (Troost 1845), although 
the report may be biased by the observer's expectation and 
imagination. 

The other possibility is that Charlotte originally had a 
perfectly normal 2-3 mm thick a2 zone which was enlarged 
by the activity of the blacksmith. The absence of intercrys­
talline high temperature oxidation, normally present on 
artificially reheated meteorites, and the survival of an 
interior region with Neumann bands speak against this 
theory. A blacksmith, who intended to divide a meteorite 
by heat application, would, in fact, be rather superficial if 
he didn't soak the mass in the forge, thereby transforming 
al/4 kg to a2 structure. 

Figure 572. Charlotte (Tempe no. 382.1). Layered metallic fusion 
crust (above) and heat-affected a 2 zone. No phosphides are present. 
Etched. Scale bar 200 f.l. · 






























