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Introduction:  In August 2014 the European Space 

Agency Rosetta spacecraft entered orbit around the 
Jupiter family comet 67P/Churyumov-Gerasimenko, 
hereafter 67P. After the arrival, the OSIRIS camera [1] 
was used to image at the highest resolution possible 
(50 cm) the entire surface of the comet, in order to 
select the best landing site for the lander Philae. Haz-
ard maps showing the spatial distribution of boulders 
[2], crevasses and dangerous slopes [3] were prepared. 
After a complex evaluation of five landing sites [4], 
the Agilkia one, located on the minor lobe of 67P was 
selected as the best final landing area. On 12 Novem-
ber 2014, Philae was deployed from the spacecraft, 
flying towards 67P’s surface. During the 7 hours de-
scent, the ROLIS camera onboard Philae [5] took mul-
tiple images of the comet’s surface at decreasing dis-
tances, eventually imaging the Agilkia landing site 
with a scale of 0.95 cm/pixel.  

By using the images of both the OSIRIS and 
ROLIS camera, we had the unique possibility to derive 
a complete size-frequency distribution (SFD) on the 
Agilkia surface, in the range between 0.05 and 30.0 m 
[6]. We therefore determined the structure of the come-
tary regolith spanning from pebbles (diameters ≤ 0.25 
m) to boulders (diameters > 0.25 m). 
 

Results:  By means of the OSIRIS-Narrow Angle 
Camera (NAC) context images, we have counted 2747 
boulders ≥ 2.5 m on the different terrains of Agilkia. 
The spatial distribution of such boulders is presented in 
Fig. 1A. The resulting power-law index derived by 
fitting a regression line to the data in the range 2.5-
30.0 m is −2.8 ± 0.2, while the resulting frequency of 
boulders ≥ 2.5 m is 1.8 × 10-3 m-2. Despite the 50 cm 
resolution on the OSIRIS images, we did not have the 
possibility to distinguish different textures on the Phi-
lae exact landing spot. Contrarily, thanks to the multi-
resolution ROLIS dataset we went into much more 
detail by discerning rough and smooth areas at diffe-
rent scales. On the three ROLIS images with scales of 
7.1, 3.0 and 0.95 cm/px we identified 1481 boul-
ders/pebbles ≥ 0.27 m, 1612 ≥ 0.14 m and 1812 ≥ 0.05 
m, respectively (Fig. 1B-D). In the case of the rough 

terrain, two different power-slope indices were obtai-
ned, i.e. −2.2 ± 0.1, derived in the size range of 0.05–
0.39 m, and −3.5 ± 0.3 from the size range of 0.39–
2.19 m. Conversely, on the smooth surface it was pos-
sible to derive a single power-law index of −2.8 ±0.2, 
computed in the range spanning 0.05 and 1.1 m. The 
frequency of pebbles ≥ 0.05 m ranges between 7.7 m−2 
(smooth unit) and 12.3 m−2 (rough unit) while the fre-
quency value of boulders ≥ 2.19 m is 0.6 × 10−3 m−2. 

Discussion:  The global SFD measured on OSIRIS 
images, reflects the different properties of the multiple 
morphological units present on Agilkia, combined with 
selection effects related to lifting, transport and rede-
position. Contrarily, the different ROLIS SFD derived 
on the smooth and rough units may be related to their 
different regolith thickness present on Agilkia. In the 
thicker, smoother layer, ROLIS mainly measures the 
SFD of the airfall population which almost completely 
obliterates the signature of underlying boulders up to a 
size of the order of 1 m. This is well matched by the 
power-law index derived analysing coma particles 
identified by the grain analyser Grain Impact Analyser 
and Dust Accumulator [7,8]. This result confirms the 
important blanketing dynamism of Agilkia. The stee-
per SFD observed in rough terrains from 0.4 to 2 m 
could point out intrinsic differences between northern 
and southern dust size distributions, or it may suggest 
that the underlying boulders ‘peek through’ the thinner 
airfall layer in the rough terrain, thereby producing the 
observed excess in the decimetre size range. 
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Fig. 1. A: The spatial distribution of the boulders identified on the OSIRIS images on Agilkia taken at 28.2 km far from the nucleus and with a 
resulting scale of 53.0 cm/px. The boulders are classified on their different sizes. The red square shows the ROLIS field of view of B. B: The 
spatial distribution of boulders/pebbles identified on the ROLIS image taken at a distance of 67.4 m from the surface and a resulting scale of 7.1 
cm/px. C: The spatial distribution of boulders/pebbles identified on the ROLIS image taken at a distance of 28.9 m from the surface and a result-
ing scale of 3.0 cm/px. D: The spatial distribution of boulders/pebbles identified on the ROLIS image taken at a distance of 9.0 m from the sur-
face and a resulting scale of 0.95 cm/px. The touchdown orientation of Philae’s three legs is indicated. 
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