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Abstract

We provide a detailed geomorphological and
spectrophotometric analysis of the circular niches
located on the Seth region of 67P using OSIRIS
images (Fig. 1) [1]. The features can be related to
landslide events that occurred on 67P and shaped its
surface. After performing a geomorphological map of
the area that allows us to identify different terrain
units, we computed the boulders cumulative size
frequency distribution (SFD) of the niches, before
and after the perihelion passage. Then, we perform
the spectrophotometric analysis of this region
comparing pre- and post-perihelion results. The
overall analysis has been performed making use of
the gravitational slope map and the erosion and
insolation model of the area, which have been
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Figure 1: Geological context of the Seth region and the
circular niches analysed in this work (NAC image acquired
in 2014 August 6 with a scale of 2.2 m/px).

1. Geomorphological map

By means of the WAC image taken in 2016 August
24 with a scale of 0.31 m/px, we made a
geomorphological map (Fig. 2) of the area
identifying different terrain units. These niches are
characterised by the presence of both gravitational
accumulation deposits and talus deposits that can be

calculated on the high resolution digital terrain model.

separated on the basis of their texture. Such deposits
cover the terrain outlined by the adjacent outcropping
defined  as

walls, which are another

geomorphological unit.

Figure 2: On the left the high resolution WAC image
acquired in 2016 August 24 (scale of 0.31 m/px) which has
been used to perform the analysis. On the right the
performed geomorphological map.

2. Boulders counting

We identify boulders with different shapes with a
diameter larger than 1 m through ArcGIS. We
statistically analysed their distribution deriving a
cumulative SFD [2] with similar power-law indices
for niche A and B in post perihelion image (Fig. 3).
The niche A is described by a power-law index equal
to -2.3 for boulders diameter ranging from 1.8 m and
5 m and a power-law index of -5.0 for boulders larger
than 5 m. The niche B is described by a similar
behavior consisting in a power law index of -2.7 for
boulders diameter ranging from 1.8 mand 5 m and a
power-law index of -4.7 for boulders larger than 5 m.
To detect if there have been any geomorphological
changes, we used a NAC image taken before
perihelion in March 2015 to compare the distribution
of boulders within the niches finding similar pre/post
results.



Figure 3: The spatial distribution of boulders on niches A

and B counted on the WAC image acquired after perihelion.

The lower panels show the cumulative size-frequency
distribution of boulders larger than 5 px. The bin size is
0.31 m and vertical error bars indicate the root of the
cumulative number of counting boulders (as from [3]).

3. Spectrophotometric analysis

We performed a spectrophotometric analysis on the
NAC images acquired pre- and post-perihelion in
order to study the colour changes after the Rosetta
perinelion  passage.  The  spectrophotometry
performed on pre-perihelion images indicates a linear
increasing of the reflectance with the wavelength,
without any evidence of clear absorption bands,
while the analysis computed on post-perihelion
images reveals several bright and bluer regions close
to or in the shadows, indicating a local enrichment in
ice mixed to the refractory material (Fig. 4 for post-
perihelion analysis).

Conclusions

The absence of boulders deposits changes suggest
that the gravitational event that gave birth to these
deposits is not related to the recent detected activity
of 67P, thus the landslide that originated such
deposits occurred in the past. This is also in
agreement with [4], in which the analysis of detected
surfaces changes imply a more active comet in the
past. We found that the average spectral slope has not
changed significantly after the Rosetta perihelion
passage, but we observed bluer spots in images taken
after perihelion indicating the presence of exposed
water ice mixed to the refractory materials, in
agreement with what previously observed in different
nucleus regions [5, 6, 7].
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Figure 4: RGB images, in false colours, of the investigated
region for images taken on 2016 July 23 with filters centred
on 480, 649 and 882 nm (scale of 15 cm/px). Lower panel
shows the spectral slope of the corresponding images at a
phase angle of 89°. The slope is computed in the 535-882
nm range, after the normalisation at 535 nm and it is
in %/100 nm

Acknowledgements

OSIRIS was built by a consortium of the Max-Planck-
Institut  fur  Sonnensystemforschung, in  Gottingen,
Germany, CISAS-University of Padova, Italy, the
Laboratoire d'Astrophysique de Marseille, France, the
Instituto de Astrofisica de Andalucia, CSIC, Granada,
Spain, the Research and Scientific Support Department of
the European Space Agency, Noordwijk, The Netherlands,
the Instituto Nacional de Tecnica Aeroespacial, Madrid,
Spain, the Universidad Politechnica de Madrid, Spain, the
Department of Physics and Astronomy of Uppsala
University, Sweden, and the Institut fur Datentechnik und
Kommunikationsnetze der  Technischen  Universitat
Braunschweig, Germany. The support of the national
funding agencies of Germany (DLR), Italy (ASI), France
(CNES), Spain (MEC), Sweden (SNSB), and the ESA
Technical Directorate is gratefully acknowledged. We
thank the ESA teams at ESAC, ESOC and ESTEC for their
work in support of the Rosetta mission.

References

[1] Lucchetti et al., (2017), MNRAS, sub; [2] Pajola et al.,
(2015), A&A, 583, A37; [3] Michikami et al., (2008),
Earth, Planets and Space, 60; [4] El-Maarry et al., (2017),
Science; [5] Fornasier et al., (2016), Science, 354, 1566; [6]
Oklay et al., (2016a), MNRAS, 462, S242 [7] Pajola et al.,
(2017), Nature Astronomy.



