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The Estherville meteorite fell near the town of the 
same name in eastern Iowa on May 10, 1879. It be
longs to the small class of mesosiderites, and is one 
of only six that were observed falls. The material is 
particularly suitable for research since it was collected 
immediately after the fall and has not suffered from 
the weathering that has seriously deteriorated most 
other mesosiderites. No complete chemical analysis 
has been published of the silicate material of this 
meteorite, hence the present investigation. 

Material was taken from specimen number 1722 
in the meteorite collection of the United States Na
tional Museum of Natural History. The material was 
crushed to pass through a 50-mesh sieve, and nickel
iron particles were removed with a hand magnet. 
This procedure evidently failed to remove all the 
included metal, since 0.14% Ni was determined in 
the analysed sample; using the figure of 8.57% Ni in 
the metal phase of Estherville ( Powell 1970) , this 
corresponds to 1.6% of nickel-iron. The analysed 
sample also showed 1.05% S, equivalent to 2.88% 
troilite. From the total iron determined by analysis 
the appropriate amounts were allotted to nickel-iron 
and troilite, and the remainder is reported as FeO. 
The analysis is set out in Table 1, together with par
tial analyses of Estherville silicates by Powell ( 1970) 
and Jerome ( 1970) . Powell's data were obtained by 
X-ray fluorescence analysis; Jerome's data by semi
micro wet chemical analysis except for Cr2Oa, ob
tained from instrumental neutron activation \ anlysis. 

The normative mineralogical composition calcu
lated from the analysis is (in weight percent): pyrox
ene (En71 Fs2;;Wo4 ), 72.6; plagioclase (An8o), 18.4; 
troilite, 2.9; nickel-iron, 1.6; tridymite, 1.6; chromite, 
1.1; whitlockite, 0. 7; ilmenite, 0.5. This is consistent 
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with the observed mineralogical composition, except 
that a little olivine ( estimated 2 % ) is present; the 
amount of modal pyroxene is therefore less than 
normative pyroxene by about 2%, and the amount 
of modal tridymite will be somewhat greater than the 
1.6% in the norm. Modal chromite and ilmenite will 
be somewhat less than the normative amount, be
cause some chromium and titanium are combined in 
the pyroxenes. Fuchs ( 1967) has shown that the 
whitlockite in Estherville is accompanied by stan
fieldite, Ca4Mg3Fe2(PO4) G· 

Estherville is a polymict breccia, and different sam
ples of the silicate material are likely to give somewhat 
different analyses. This certainly explains, at least 

TABLE l .-Analyses of silicate material .of the 
Estherville meteorite 

Chemical analyses (weight percent) 

Constituent 
I* 

SiO2 50.03 
TiO2 0.29 
AI,O, 6.24 
Cr2Oa 0.76 
FeO ········· • ·· • · · • · · · ·· 12.27 
MnO 0.5 1 
MgO 18.88 
CaO 5.18 
Na2O ····· · ·· ·· · ·• ··•·· · ·· · 0.22 
K,O 0.02 
P2O• 0.31 
FeS ········ •·· •·· •·· .. -·,- · 2.88 
Fe . . . . . . . . . ' . . . . . 1.46 
Ni 0.14 

Total 99.1 9 
FeO/ FeO+MgO 26.8 
(mole percent) 

* Column 1: Analyst, Joseph Nelen. 
Column 2: Powell (1970). 
Column 3: Jerome (1 970) . 

2* 3* 

55.42 
0.43 0.29 
8.44 7.10 

0.95 
11.80 18.68 
0.47 0.43 

14.16 17.40( 
5.62 5.50 

0.2~ 

0.74 
o.o I 

31.9 37.6 
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in part, the discrepancies between the different anal
yses in Table 1. The FeO / FeO + MgO molecular 
percent given by Jerome's analysis is too high to be 
consistent with the average composition of the pyrox
enes; probably his sample contained some troilite 
and nickel-iron whose iron was determined and re
ported as FeO. The SiO2 figure in Powell's analysis 
appears to be somewhat too high; he gives a figure 
of 10.1 % for normative tridymite, which is con
siderably higher than the amounts we have observed. 
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