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Introduction: Including Heat Shield Rock [1] (officially re-
named Meridiani Planum [2]), a total of six large, iron meteorites 
have been found to date by the Opportunity rover at Meridiani 
Planum, Mars. In order of discovery, the five additional meteor-
ites have been unofficially named Block Island, Shelter Island, 
Mackinac Island, Oileán Ruaidh, and Ireland [3]. In addition to 
Pancam and Navcam imaging, surface targets on Block Island, 
Shelter Island and Oileán Ruaidh have been examined using two 
or more of the rover arm instruments (Alpha-Particle X-ray Spec-
trometer, Mössbauer Spectrometer, and Microscopic Imager).  

Observations: These meteorites show a remarkable variety 
of surface textures, morphologic features, and coatings that con-
vey their post-fall alteration history, and thus provide insights 
into martian weathering processes. Among the more notable of 
these are 1) a marked dichotomy in surface roughness on Block 
Island suggestive of partial burial and exposure, 2) a large pit 
lined with delicate iron protrusions suggestive of inclusion re-
moval on Block Island by a gentle process, 3) expression of the 
Widmanstätten pattern in four of the meteorites, suggestive of 
differential mechanical abrasion, 4) a spatially discontinuous iron 
oxide-rich coating elevated in Mg and Zn relative to its substrate, 
and 5) large-scale cavernous weathering in two of the meteorites. 
In addition, the presence of regmaglypts on several of these me-
teorites suggest that some areas altered much less than other ar-
eas since their atmospheric passage and arrival on Mars. 

Discussion: Cross-cutting relationships between the oxide 
coating and Widmanstätten pattern, together with elevated Mg 
and Zn abundances, show the coating to be the result of post-fall 
processes and not a fusion crust. If the coating is the result of wa-
ter exposure (possibly ice), a sequence of two periods of abrasion 
with oxide production between them is indicated. The morpholo-
gies of iron protrusions in the Block Island cavity are similarly 
suggestive of water exposure (possibly acidic) more than of wind 
abrasion, but the type of inclusive mass removed is unknown. 
The cavernous weathering features in Shelter Island and Macki-
nac Island may also have been caused by acidic corrosion. How-
ever, the extent to which mechanical abrasion may contribute to 
the final appearance of these meteorites remains an unknown, but 
clearly present (and potentially testable), component of their al-
teration history.  
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