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Introduction: The lunar floor-fractured craters
(FFCs) are thought to be generated due to the magmatic
intrusion beneath the crater floor subsequent to the im-
pact event[1, 2]. In this study, an attempt has been made
to infer the compositional variability within the Carda-
nus Crater, a class-1 lunar FFC, in a spatial context. Car-
danus (13.27°N, 72.5°W) is located on the western flank
of Oceanus Procellarum near Rima Cardanus south of
the Kraft crater. It is an upper Imbrian-aged, nearly cir-
cular complex crater with a diameter of ~ 48 km. This
crater has a nearly flat but fractured floor with promi-
nent radial and concentric fractures with a central peak
and some knobby structures. The ejecta material of the
Glushko crater covered some parts of Cardanus towards
the SW-NE trend. The compositional study of this floor-
fractured crater provides insights into the mineralogical
diversity of the region and constrains the lunar crustal
stratigraphy and magmatic evolution [3, 4].
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Figure 1: (a) M® FCC mosaic image of Cradanus crater;
[Red box: HCPs, Yellow Box: LCPs and Cyan Box: Spinels]
(b) IBD-mosaic of Cardanus crater generated using the
method given by Mustard et al. 2011.

Dataset used and Methodology: For mineralogical
analysis, the photometrically and thermally corrected
level-2 hyperspectral data of Chandrayaan-1 Moon
Mineralogy Mapper (M®) instrument have been utilized
[5, 6]. M2 mapped the lunar surface in the spectral range
of ~450-3000 nm at a spatial resolution of ~140 m. To
depict the mineralogical diversity present within the
study area, a false color composite (FCC) mosaic has
been prepared by assigning the 930-nm, 1249-nm and
2137-nm spectral bands of M2 in red, green and blue
channel, respectively (Fig. 1a). To identify the abun-
dance of mafic mineralogies within the studied region,

an Integrated Band Depth (IBD) mosaic has been gen-
erated by assigning IBD-1000 nm, IBD-2000 nm, and
1578 nm albedo band of M?® in red, green and blue chan-
nels, respectively (Fig. 1b) [7]. Later, using these refer-
ence maps, we derived the reflectance spectra from
some target regions in the M3 FCC mosaic to detect and
map the various mineralogical constituents in the stud-
ied site (Fig. 2). The SLDEM (NASA’s Lunar Orbiter
and Laser Atlimeter Digital Elevation Model Coregis-
tered with Kaguya’s SELENE Data) datasets with
~60m/pixel ground resolution have been used for topo-
graphic analysis [8].
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Figure 2: (a) Representative reflectance spectra and (b) cor-
responding continuum-removed spectra of various minerals
that have been observed within crater Cardanus.

Results and Discussions: The spectroscopic anal-
yses indicate that the central peak area is mainly com-
posed of low-Ca pyroxene- (LCP) bearing lithologies
along with a few scattered abundances of high-Ca py-
roxene- (HCP) (Fig. 2a and 2b). The LCPs can be iden-
tified in the reflectance spectra by their dual absorptions
near 930 nm and 2000 nm. However, the HCP-bearing
mineralogies are characterized by dual absorptions near
1000 nm and 2000 nm in their reflectance spectra. The

1380.pdf


mailto:spathak.sac@gmail.com

crater floor is mainly composed of LCP and HCP. The
spectroscopic study further depicted that the crater wall
is mainly composed of spinel, LCP and HCP. Exposures
of spinel-bearing litho-units appear in lighter shades of
yellow. The spinel-bearing mineralogies can be charac-
terized by their relatively strong spectral absorption near
2000 nm as compared to a weak to non-existent (some-
times) absorption near 1000 nm (Fig. 2a and 2b). The
IBD-mosaic shows the presence of ejecta blanket of
Glushko crater over the central peak area, SW crater
floor and NE rim have been draped by the regolith from
ejecta ray radiating out of the Glushko crater emplaced
on the lunar highlands. From the present study, it can be
inferred that there is no indication of any late-stage py-
roclastic activity in the crater floor or may be over-
lapped by the ejecta material of the Glushko crater.

The SLDEM topographic profile (Fig. 3a and 3b)
shows that the crater has a steep wall with prominent
wall terraces and slumps at some part of the inner flank.
The crater floor is slightly uplifted, which could be due
to the formation sill-type body beneath the floor. The
floor is mostly flat but has scattered knobby structures
on the SW. It has a prominent central peak but is slightly
off-centric.

Conclusions: Cardanus is a class-1 lunar FFC with
concentric and radial fractures. It has a prominent cen-
tral peak and some knobby features on its floor. The in-
ner flanks of the crater rim have terraced walls along
with some slumps. The uplifted floor could be resulted
from the deposition of a sill-body beneath the floor dur-
ing the post-impact modification period (Fig. 3a and
3b). Later, this development triggered the ductile defor-
mation on the floor and generated the fracture system.
The mineralogical analysis of the central peak region
with LCPs and HCPs suggests that the underneath crust
could be ferroan anorthosite in composition [9] and
these mineralogies are probably related to the mid-lower
crustal mafic suite later excavated by the Cardanus-
forming impact. However, the floor mineralogy indi-
cates a mixture of pristine highland crustal composition
and mid-crustal assemblages. The spinel-bearing lithol-
ogies on the NW crater wall could be pink spinel anor-
thosite in nature and hint towards a lower crustal com-
position previously excavated to/near the surface and
subsequently recaptured by the Cardanus forming im-
pact event [10-12]. Further, a detailed study is required
to understand the stages of evolution of this studied
crater.
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Figure 3: The figures show the (a) NW-SE and (b) SW-NE
spatial profile of crater Cardanus derived from SLDEM data.
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