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Abstract

Comet 67P/Churyumov-Gerasimenko shows a large
variety of circular structures such as pits [5], elevated
roundish features in Imhotep [1], and even a single
occurrence of a plausible fresh impact crater [4].
Imaging the pits in the Ma’at region, aiming to
understand their structure and origin drove the design
of the final descent trajectory of the Rosetta
spacecraft. The high-resolution images obtained
during the last mission phase allow us to study these
pits as exemplary circular features. A complete
catalogue of circular features gives us the possibility
to compare and classify these structures
systematically.

Figure 1 Pit in Seth region (left). Elevated roundish
features in Imhotep (centre). Potential fresh impact
crater in the Ash region (right).

1. Classes of circular features on
comet 67P/Churyumov-
Gerasimenko

The comet shows a large variety of circular features.
While the pits are certainly the most prominent ones
(Fig. 1 left, Fig. 2), with sizes ranging from 50 to 310
m [5], there are also intriguing elevated circular
structures found in the Imhotep region (Fig. 1,
centre). Their sizes range between 2 and 59 m,
without any characteristic size dominating [1]. The
fact that all these features seem to be confined to

specific regions on the comet [2] poses questions
about their origin. We will present a full inventory of
all circular features found on the comet to test which
of these features could be a different occurrence of
the same morphological process.

Figure 2 Composite imge of Ma’at pit “‘E” (red dot)
and the Deir el-Medina pit (green dot) in the Ma’at
Region imaged during Rosetta’s final descent.

2. Possible origin and evolution of
pits, at the example of the Ma’at
pits

Both pits imaged during final descent in the Ma’at
region have been observed as sources of activity
early in the mission [5]. In the 2.5 years of the
Rosetta mission, no major morphological changes to
pits have been observed, and jet activity is found not
to be primarily originating from specific features. We
will reassess the available observational evidence to
test the plausibility of pit formation scenarios
proposed as a sinkhole collapse mechanism [5] or a
sinkhole collapse mechanism followed by mass
wasting of the surrounding material [3]. Using
numerical impact experiments we will assess a
possible impact origin of the pits as well as the
elevated features in Imhotep.



Acknowledgements

OSIRIS was built by a consortium of the Max-
Planck-Institut flr Sonnensystemforschung,
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 fir Datentechnik
und  Kommunikationsnetze  der  Technischen
Universitat Braunschweig, Germany. The support of
the national funding agencies of Germany (DLR),
France (CNES), Italy (ASI), Spain (MEC), Sweden
(SNSB), and the ESA Technical Directorate is
gratefully acknowledged. We thank the Rosetta
Science Ground Segment at ESAC, the Rosetta
Mission Operations Centre at ESOC and the Rosetta
Project at ESTEC for their outstanding work enabling
the science return of the Rosetta Mission.

References

[1] Auger, A.-T. et al. (2015) A&A 583, A35.

[2] EI-Maarry, M. R. et al. (2015) A&A 583, A26.

[3] Ip, W.-H. et al (2016) A&A 591, A132.

[4] Thomas et al. (2015) Science, 347-6220, aaa0440-1.

[5] Vincent, J.-B. et al. (2015) Nature, 523, 63



