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Introduction: Jupiter Family Comet 81P/Wild 2 was brought into the inner Solar System after a close encounter
with Jupiter’s gravitational influence in 1974, and thus should contain pristine material from the Kuiper belt [1].
However, NASA’s Stardust mission, returning grains of Wild 2 in 2006, has shown comets contain many minerals
formed at high temperature, and material similar to type Il chondrule fragments and CAls [2-5]. Magnetite has been
found along grain tracks and in terminal grains, suggested to be a product of aqueous alteration [6-9]. Various stud-
ies suggest mineralogical and isotopic similarities with CR and CV meteorites [5,10-12], prompting our investiga-
tions into similarities with CR and CV carbonaceous chondrites. Oxygen isotope and chronology data show that
some magnetite and fayalite in CV and CO chondrites formed later, supporting a later aqueous alteration formation
mechanism on the carbonaceous chondrite parent bodies [13]. This is also supported by some magnetite crosscutting
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other phases [14].
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Fig. 1 Normalised SR-XRD d-spacing peaks for terminal grains in Star-
dust tracks #178 [8], #187, #189 (red) compared to #4 CV3 (blue) and #1
CR2 (green) terminal grains and a magnetite powder standard (black).
Vertical dotted lines show the five most intense hkl planes for magnetite.

Results: Fig. 1 and Fe-K XAS data S
show terminal grains in the Stardust,
CV3 and CR2 tracks to be a close match
for magnetite. The unit cell parameter
has been calculated for each, showing it
to be very slightly more oxidized than
magnetite, possibly explained by the presence of Ni and containing a trace amount of trevorite [8].

Discussion: Further evidence for water-rock interaction on Comet Wild 2 is provided by the presence of pent-
landite [3], a pyrrhotite/pentlandite assemblage and cubanite [15]. The absence of phyllosilicates observed is inter-
preted as a lack of hydrothermal alteration [10], though by analogy with a study of CM chondrites it could suggest
limited alteration, only sufficient to form magnetite from Fe metal and not form phyllosilicates from ferromagnesian
silicate precursors [16]. However, if present in Comet Wild 2, phyllosilicates could have been destroyed in the cap-
ture process [17]. The idea that magnetite is preferentially preserved during the capture process is reinforced by the
identification of magnetite here in a CV3 track as well as a CR2 track, given that the phase is only ~1% of the CR2
and <5% of the CVV3 sample [8]. Given the higher density of magnetite and lower density of phyllosilicates, this also
offers an explanation for the lack of phyllosilicates [8]. Our work strengthens the evidence for similarities between
the carbonaceous chondrite parent bodies and Comet Wild 2, not just in high temperature fragments like chondrules
described previously, but also minerals resulting from aqueous alteration.
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