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Introduction:  The Oktibbeha County meteorite 

was found in a Mississippi Native American burial 
mound in the mid-19th century.  The circumstances of 
the find were described by Taylor [1] along with the 
first chemical analysis, which showed a Ni content of 
59.69wt%.  Further analyses [2] confirmed the unique-
ly high Ni abundance of this meteorite, finding a con-
centration of 62.05wt%.  Each study also noted a high 
copper content, 0.9wt% and 0.28wt% respectively.  
The anomalously high Ni content led to doubts of a 
meteoritic origin and was the reason for the omission 
of Oktibbeha County from The Catalogue of the Mete-
orites of North America [3].  Doubts of a meteoritic 
origin continued until the identification of rhabdite in 
1944 [4].   Further description of the Ni-rich schreiber-
site exsolution from taenite in the sample confirmed a 
relationship with more normal iron meteorites [5]. 
Buchwald’s description of Oktibbeha County [6] was 
uncharacteristically brief, and contained neither photo-
graphs nor chemical data beyond noting the anoma-
lously high Ni abundance. 

More recent geochemical analyses by INAA con-
firm that Oktibbeha County has a higher Ni (58.5wt% 
[7], 59.63wt% [9]), Cu (6100ppm[7], 6460ppm [9]) 
and Sb (37.2ppm [7]) content than any other iron, as 
well as high As (30.3ppm [7], 31.4ppm [9]).  Gallium 
(3.61ppm) and Ge (9.0ppm) are low, but not extraordi-
nary [9].  Rhenium and Pt were not determined and the 
Ir is low (26ppb) [9]. 

An extrapolation on Ni-element plots for each of 
these elements was used to suggest a relationship with 
the IB portion of the sprawling IAB iron group [7,8].  
It was argued that other elements in the study (Ga, Ge, 
Ir) are consistent with such an interpretation [7,8].  
Hence Oktibbeha County has been classified as an 
anomalous IAB, along with several other Ni-rich irons 
(Wu-Chu-Mu-Chin Ni=22.2wt%, San Cristobal 
25.2wt%, and Lime Creek 29.3wt%).  Other high Ni 
IABs include the Twin City Duo (Santa Catharina 
Ni=35.9wt%, Twin City 30.5wt%). Some of these high 
Ni samples also show high Sb and Cu abundances [9] 

Such extreme elemental enrichments are hard to 
produce by fractional crystallization and have been 
interpreted as a reflection of mineralogically distinct 
protolith with  Ni sulfide and metal melting at low 
temperature, followed by crystallization of Ni-rich 
metal and iron sulfide, the latter not being sampled in 
the small Oktibbeha County mass [8]. 

We obtained the 28g main mass of Oktibbeha 
County from the Academy of Natural Sciences (Drexel 
University) to determine a suite of trace elements in 
order to constrain the origin of this chemically extreme 
meteoritic sample, and to test whether it is related to 
the IAB irons or other anomalous Ni-rich meteorites. 

Methods:  The main mass is approximately 35mm 
in diameter, polished and mounted in epoxy (Fig 1).  

  

 
Figure 1. Main mass of Oktibbeha County.  Diameter ap-
proximately 35mm. 
 

Laser ablation ICP-MS was used to determine a full 
suite of siderophile and chalcophile element abundanc-
es.  A New Wave UP213 laser was coupled to a Ther-
moFinigan Element 2.  Eight lines, with spot sizes 
ranging from 55-200µm,  were rastered over the sam-
ple, following a low energy cleaning raster.  Concentra-
tions were determined by comparison with a range of 
standards and reference materials viz. the iron meteor-
ites Hoba, Coahuila and Filomena, the NIST steel 
standards SRM1263a and 1158 as well as NIST610.  
Most elements were determined using Coahuila, but 
those depleted in iron meteorites (especially volatile 
nominally chalcophile elements) were determined us-
ing NIST610 and SRM1263a.  Other standards were 
used to ensure accuracy.   Cobalt (4.77mgg-1 [8]) was 
used as in internal standardizing element. 

Results: Results are generally in good agreement 
with the limited element suite determined for Ok-
tibbeha County by wet chemistry [1, 2], electron mi-
croprobe [5] and by INAA [7, 8, 9].  We reproduce the 
highest Ni concentration (59.3%) the highest Cu abun-
dance (6667ppm) and the highest Sb (38ppm) meas-
ured for any known iron meteorite. 
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Our results show that Sn (285ppm) is also high, but 
comparison to other iron meteorites is difficult as there 
are very few comparable data available.  

 

 
 

Figure 2. Highly Siderophile Element (HSE) abundances for 
Oktibbeha County compared with literature data [10] of three 
IAB irons showing similar refractory depletions and relative 
Ru and Pd enrichments. 

 
Initial results show a distinctively fractionated HSE 

pattern (see Figure 2) that has some affinity to that ob-
served in some of the IAB irons [10]. Three of these 
IAB irons (Sombrerete, Freda and Mount Magnet) 
were then analysed by laser ablation ICP-MS using the 
methods outlined above to produce a directly compara-
ble data set (Figure 3). 

Discussion:  The HSE patterns are unlike those of 
the ungrouped Ni-rich ataxites Willow Grove (28wt% 
Ni) and Tishomingo (32.5wt% Ni), which are enriched 

in the refractory HSE, and depleted in the more volatile 
members [11]. Trace element abundances show simi-
larities to those observed in IAB irons with similar 
HSE-patterns. These samples are from the sHL, sLH 
and SHH subgroups of the IAB, (reflecting Ni and Au 
abundances). Similar patterns in the evolved IIAB, IIG 
[12] irons and the main group pallasites have been in-
terpreted as a result of fractional crystallization. 

However, the extreme element abundances evinced 
by Oktibbeha County appear to not be producible by 
fractional crystallization of a chondritic siderophile 
starting material and require a pre-fractionated melt 
composition, or a formation process other than frac-
tional crystallization.   
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Figure 3. CI-chondrite normalized element concentration patterns for Oktibbeha County and three IAB irons that exhibit similar 
HSE patterns (Fig.1). Ordered with increasing volatility to the right.  
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