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Introduction:  The OSIRIS camera [1] onboard 
the Rosetta spacecraft has been acquiring images of 
the comet 67P/Churyumov-Gerasimenko (67P/C-G)’s 
nucleus since Aug 2014 [2]. These images have yield-
ed unprecedented insight into the morphological diver-
sity of the comet’s surface [3]. This paper presents an 
overview of the comet’s geomorphology. In addition, 
we introduce the nomenclature that has been assigned 
to well-defined regions on the surface, which is adopt-
ed by all papers from the OSIRIS team.  In total, 19 
regions have been identified so far with more expected 
to be added when the currently dark parts of the sur-
face are illuminated later in the mission. The bounda-
ries of the different regions were defined at sharp 
changes in surface morphology (e.g., rough vs smooth 
surface) or clear structural/topographical boundaries 
(e.g., ridge or edge of a depression). In accordance 
with the general theme of the Rosetta mission in using 
ancient Egyptian names, the regions were given the 
names of ancient Egyptian deities. 

Methods: The OSIRIS camera [1] consists of a 
narrow-angle camera (NAC) designed for the mapping 
of the comet’s surface in high spatial resolution with 
combination of 12 filters covering the spectral range of 
250–1000nm, and a wide-angle camera (WAC), which 
is optimized for the gas and dust studies in the vicinity 
of the comet with a combination of 14 filters in the 
spectral range of 240–720nm. In this study, we use 
images acquired from the time of first orbit insertion 
(Aug 6, 2014) to Dec 25, 2014. The image resolutions 
for the NAC varied during this time period from ~2 
m/px to 0.17 m/px while the WAC varied from ~12 
m/px to 1 m/px depending on the distance to the nu-
cleus (~120¬~10 km). During the early mapping 
phase, the NAC images were predominantly used. 
However, as the mapping progressed and Rosetta 
moved to closer orbits around the nucleus, WAC im-
ages were gradually utilized with the NAC providing 
extremely high spatial resolution yet with small spatial 
coverage. 

Results:  We have identified 19 regions on the cur-
rently illuminated surface of comet 67P/C-G using 
images from the OSIRIS camera (Fig. 1 and 2). Since 
~30% of the comet surface is currently in shadow, yet 
expected to be illuminated in later phases of the mis-
sion, it is expected that more regions will be added or 
refined. The regions fall into 5 broad categories: 

 
Fig. 1. [top] NAC image of comet 67P/C-G showing many 
of the regions currently defined. [bottom] Same image with 
regional boundaries and nomenclatures added.  
 

Consolidated regions represent the most common 
region type on both lobes. Most of these regions show 
variable degrees of fracturing [4], which include irreg-
ular, polygonal, oriented or potentially structurally 
controlled, and even rectilinear fractures as in the case 
of Hathor [5]. The ubiquitous presence of fractured 
materials on the surface of the comet is of paramount 
significance for a body that displays very low bulk 
density, which may indicate certain heterogeneity be-
tween different parts of the comet. Consolidated re-
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gions on the comet are either fully exposed, partially 
buried by dust or enclose smooth terrains. 

“Brittle” units: are weakly consolidated materials 
showing signs of mechanical failure and talus-like 
deposits as opposed to more competent or strongly 
consolidated materials, which are mainly located in the 
Seth region and Babi on the body lobe and to a much 
lesser extent in Bastet in addition to limited exposures 
beneath Ma’at on the head lobe. The brittle terrains 
show a high concentration of circular pits, and mass-
wasting deposits in alcove-like features in addition to 
layered outcrops. 

  

 
Fig. 2. Different viewing geometry showing additional re-
gions. 
 

Smooth terrains mainly encompass the Imhotep 
(not shown in figures, borders Khpery, Aten and Ash) 
and Anubis regions on the body lobe, and Hapi in the 
neck region. However, other regions show patches or 

isolated areas of smooth deposits such as Khepry. The 
regions are generally covered with smooth deposits 
that show variable degree of lateral mobilization such 
as dune-like features. They occasionally contain many 
boulders and may represent areas of current or past 
prolonged activity. 

Dust-covered regions: These are regions that are 
covered by fine-grained materials that are occasionally 
bellow the resolution limit of OSIRIS. They mainly 
encompass the Ash and Ma’at regions although varia-
ble and isolated patches of dust are observed in other 
regions as well such as Seth and Babi on the body 
lobe, and Anuket and Maftet on the head lobe. The 
boundaries of Ash and Ma’at are usually gradational as 
the dusty coating gradually thins out, which is strongly 
suggestive of an airfall-like mechanism for the deposi-
tion of the dust, most probably linked to surface activi-
ty. In many locations in these regions, outcrops of un-
derlying materials are exposed, which morphologically 
resemble consolidated materials in the case of Ma’at 
and brittle materials in the case of Ash. 

Irregularly-shaped depressions: The surface of the 
comet currently displays three large depressions: Hat-
mehit and Nut on the head lobe, and Aten on the body 
lobe. Their interiors are mostly filled with mass-
wasting or talus-like deposits, yet generally lack dusty 
covers. This trend is particularly noticeable in Aten, 
which is surrounded by dust-covered terrains. The 
three depressions display sizes, shapes, and depth-to-
diameter ratios that are difficult to reconcile with an 
impact hypothesis and may represent locations of mas-
sive outbursts of activity, collapse or other endogenic 
processes. 
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