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Introduction:  Meteorites are naturally delivered
samples from a variety of parent bodies throughout the
solar system [1].  Soluble mineral products of aqueous
alteration (e.g., carbonates, sulfates, and halides) occur
in several classes of meteorites and provide evidence
for various aspects of the presence and nature of water
at different episodes in Solar System evolution.  How-
ever, some minerals are so reactive in the presence of
water (even as vapor) that even exposure to water in
ostensibly dry environments (including laboratory at-
mosphere) results in elemental mobilization and for-
mation of secondary minerals (usually evaporites) [2-
4].  Consequently, these same minerals are highly vul-
nerable to modifying processes upon arrival at Earth.
Achondrites from Mars, and chondrites from small
primitive, undifferentiated asteroidal parent bodies,
have been shown to have been affected by redistribu-
tion of soluble minerals after recovery, during curato-
rial storage and processing.  This contribution reviews
published accounts of these phenomena, and briefly
explores their implications for sample return.

Evaporite minerals on Antarctic stony meteor-
ites: Two generations of hydrous Mg-carbonates oc-
curred as efflorecescneces on the Antarctic ordinary
chondrite find LEW 85320 [2,3].  The first was present
in the field when the meteorite was collected, the sec-
ond appeared during curatorial storage [2,3].

Meteorites collected by the U.S. Antarctic Search
for Metorites (ANSMET) program are assigned a
weathering category that includes an indication of
whether evaporite efflorescences were observed by
unaided eye during collection and/or curation [4].  Ex-
amination of the geographic and temporal distiribution
of evaporites in the ANSMET collection reveals that a
larger proportion of samples collected in 2003 had
evaporites than the averages for the same collecting
areas over the entire duration of the ANSMET pro-
gram [5].  However, meteorites collected during the
2003 season were stored in a freezer that experienced a
loss of power [5].  One specific consequence noted by
the curatorial staff was the appearance of evaporites
[5]. Thus, the higher-than-field-average evaporite
abundances for 2003 acquisitions are almost certainly
due to the laboratory environmental-control failure,
and not to unique field conditions in collecting year
2003.

Evaporite minerals in and on Mars meteorites:
Some of the inventory of halite in Nakhla (fall) is
known to occur in fractures and vugs in the fusion

crust and therefore post-dates Earth arrival [6].  Ele-
mental redistribution and formation of halite has oc-
curred during curatorial exposure of the ANSMET
Mars meteorite find ALH 84001 to laboratory-
atmosphere fluctuations in relative humidity [7].

Evaporite minerals in and on carbonaceous
chondrites:  “Weathering” in the curatorial environ-
ment has been documented for falls of several C chon-
drite groups.  Sulfate minerals have been redistributed,
apparently by exposure to moisture in laboratory at-
mosphere, during curation of Orguiel (CI) [8].   Car-
bonate minerals have been similarly redistributed dur-
ing curation of Vigarano (CV3) [9].

Summary: Curatorial redistribution of soluble
minerals and their constituent elements and isotopes
complicates the interpretation of these minerals and
their significance for pre-terrestrial aqueous alteration
on both primitive and differentiated parent bodies.
Acquisition of samples directly from their parent bod-
ies, without the intermediate mineral-modifying proc-
esses that affect meteorites, would improve scientific
understanding of aqueous-alteration phenomena.
However, intentionally returned samples containing
soluble minerals would be just as vulnerable to post-
acquisition modification of their indigenous inventory
of soluble minerals as are meteorites.

Low-preservation potential aqueous alteration fea-
tures (e.g., evaporite minerals in their indigenous hy-
dration states) will not survive intentional excursions
of T and r.h. during thermal sterilization for planetary
protection, or excursions in which environmental con-
trols for the sample-return container and curatorial
process are either limited by design or fail.  Tempera-
ture and relative humidity must be strictly controlled
during sample return missions, including curation and
examination, if preservation of soluble and hydrated
minerals in their indigenous hydration states and tex-
tures is a goal of sample return.
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