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Halite grains from Monahans (H5) and Zag (H3-6) are 

remarkable relicts of aqueous processes in the ancient Solar 
System. Previous work has revealed their age of ~4.5 Ga through 
multiple isotope systems, and fluid-bearing inclusions indicate 
that these grains have experienced a very mild shock/thermal 
history [1-3]. Their appearance as discrete grains within an H-
chondrite matrix free of aqueous alteration implies that the salt 
grains are xenogenic to the Monahans/Zag parent body (or 
bodies). We report the results of Raman imaging analyses of 
opaque inclusions within the halite grains, which have not been 
previously described. These results reveal unique insights into 
the nature of the originating body of the salt grains, as they 
cannot have been heated in excess of 25°C since being encased in 
halite. 

Examination of Monahans and Zag halite grains with Raman 
imaging reveals the presence of small (<10 μm), primarily metal 
grains with oxidation/hydroxilation products and minor phases 
inconsistent with H-chondrite mineralogy that must arise from 
the halite grains’ originating body. The grains are generally 
subrounded and composed largely of metal, magnetite and 
another phase which is probably fine-grained lepidocrocite 
(FeO(OH)). Identification of lepidocrocite carries an element of 
uncertainty at the time of this writing due to broad spectral 
features shared with clays and glassy phases, but in advance of 
data from other techniques the identifcation as lepidocrocite is 
reasonable given the inclusions’ apparent history as largely 
metallic clasts altered by interaction with a brine. Minor phases 
include forsteritic olivine (Fo≈98) [4], macromolecular carbon 
(MMC), pyroxenes, and a feldspar grain with Raman spectral 
affinity to anorthoclase. One inclusion features aliphatic material 
with Raman spectral features consistent with a mixture of short-
chain aliphatic compounds. 

The minerals and compounds discovered thus far within 
Monahans/Zag halites are indicative of an originating body at 
least partly composed of equilibrated igneous materials (high Fo 
olivine, possibly the metal) which was subjected to aqueous 
alteration (the halite parent brine) and containing a light organic 
component (the short-chain aliphatic compounds). Finally, this 
material was ejected from the originating body with little or no 
disruption, as evidenced with the presence of fluid inclusions. An 
actively geysering body similar to modern Enceladus [2] may be 
a reasonable analogue in this respect. Also, the originating body 
should have been within close proximity to the H chondrite 
parent in order to generate the number of halite grains seen in 
Monahans and Zag. Other candidates for Monahans/Zag halite 
parent bodie(s) may include a young Ceres with its possible 
liquid ocean [3], Main Belt comet(s) [4], or some long-destroyed 
body. 
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