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Introduction: Mineralogical diversity of the lunar
crust has been extensively studied using samples and
through remote sensing [e.g.1,2]. Recent lunar missions
have provided wealth of new insights in this context
[e.g. 3-7], leading to new hypotheses about the origin
of the observed crustal mineralogical variations. Here,
we highlight some results on impact melt deposits
based on an integrated analysis of high spectral and
spatial resolution data from recent lunar missions.

Impact Melt Mineralogy: Lunar sample analyses
of impact melts have highlighted their diverse miner-
alogical and textural character that ranges from glassy
impact melt spherules [e.g. 8], melt-bearing breccia
[e.g. 9] to completely crystalline impact melt [10]. The
latter observation has led to debates about the possible
differentiation of the enormous melt sheets within the
impact basins [e.g. 11-13].

Insights from Remote Mineralogical Character of
Impact Melt Deposits: Recent availability of high spa-
tial and spectral resolution data has enabled detailed
assessment of the mineralogical character of impact
melt deposits in different geological settings and com-
parison of their mineralogical character with the pre-
dictions [12,13]. Our work has focused on the mineral-
ogy of impact melt deposits at complex craters, espe-
cially in the context of their crystallinity and degree of
mixing. We wish to highlight two important findings:

1.Large Scale Mineralogical Heterogeneity in Im-
pact Melt Deposits: Copernicus crater exhibits the
presence of a mineralogically distinct, low-calcium-
pyroxene-bearing sinuous melt feature juxtaposed next
to a high-calcium pyroxene-bearing impact melt on the
crater floor [6]. The sinuous melt feature is >30 km
long (extending from the northern crater wall onto the
floor) and is 0.5 - 5 km wide, highlighting its enormous
spatial extent and also the extent of mineralogical het-
erogeneity. The sinuous melt feature is almost devoid
of any topographic expression making it hard to detect
in albedo images. It is distinctively detectable only in
the spectral data. These properties make the mineralog-
ically distinctive impact melt feature quite unique. We
have identified and characterized mineralogically het-
erogeneous impact melt, at different spatial scales, at
other craters including Tycho and Jackson.

2.Multiple Origins of Lithologies with Similar
Spectral Character:The well-known olivine-bearing
central peaks and the northern wall olivine exposure at
Copernicus crater had been proposed [14] to originate
from a common source at depth. However, detailed
spectral and morphological analysis has suggested an

impact melt (modified primary source) origin for the
wall exposure, distinct from the primary (subsurface
exposure) origin of the central peaks [7].
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Figure 1 Moon Mineralogy Mapper (M?) based color
composite of Copernicus crater highlights (a) The sin-
uous melt feature (green color, low-calcium pyroxene)
in contrast to the floor impact melt nearby (the two
fresh craters in magenta color indicate the presence of
high-calcium pyroxene) (b) Spectrally similar character
of olivine-bearing central peaks and the northern wall
exposure (shown to be of different origin).

Implications for crustal mineralogical evolution:

The prevalence of impact melt in the lunar crust
along with its well-defined, diverse spectral signatures
at numerous locations, strongly suggests its role in the
observed crustal mineralogical diversity (i.e. all is not
primary in nature) and its evolution through time. It is
also important to note that spectrally similar lithologies
within a geological setting may have different origins
thereby directly affecting the interpretations (viz. spa-
tial extent of the lithology and its origin).
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