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Introduction. A potential Landing Site area on 
Phobos, considering for Russian planing project 
“Phobos-grunt”, is located near the eastern part of 
Stickney Crater. New high-resolution images of the 
area obtained by Mars Orbiter Camera (MOC) on 
three separated occasions. The images were used 
for our study of the craters and block statistics, 
grooves and slope processes within Stickney Crater.   
Observation. Two released MOC images [1] were 
analysed: 52603 (6.69 m/px) and 55103 (2.43 
m/px). The image 52603 (center coordinates: 
13.35° N, 5.64°W) covers the western and 
northwestern interior walls of Stickney, its eastern 
rim and the surface immediately to the east of the 
crater. The eastern part of Stickney's rim is quite 
different in shape from the western one. The form 
of the eastern rim is smooth and rounded, whereas 
the western one has a sharp crest. The western and 
the northern walls of Stickney looks like a shearing 
plane of structural landslide with patterns of 
downslope movement of the material. It is possible 
that the landslide was formed due to appearance of 
a zone of weakness that had been predetermined by 
the set of fractures extended along the western and 
northern parts of the rim. There is the large fresh 
crater (~2.5 km in diameter) superposed on the 
landslide's edge in the southern-western part of 
Stickney (III on fig.1).  

 
Fig.1. Scheme of the studied areas. 

The downslope material movement on the crater III 
slopes and on the west and north wall of Stickney 
are observed as darker streaks extending down from 
the smaller craters on the slopes. On the northern 
rim of Stickney there are two half-cut off large 
craters (~250 m and ~800 m in diameter ( I, II, 
fig.1)). Apparently the destroyed parts of the craters 
had been fallen down during the main episode of 
the structural landslide formation on the interior 

part of Stickney rim. The three sets of grooves 
intersected each other (and controlled by fractures) 
are seen within the Stickney's rim and its slopes. 
The groove type 1(see fig.1) has latitudinal 
orientation and is seen on both sides of the crater. 
The groove type 2 crosses the type1 and looks 
sharper within the eastern rim of Stickney. One of 
these grooves was responsible to formation of the 
slump cliff with sharp crest on the northern wall of 
Stickney. The third set has a longitudinal 
orientation and is almost perpendicular to the first 
set of grooves. It seems that one of these grooves 
frames fallen rim of Stickney from west.  

 
Fig.2. Cumulative crater densities on Phobos. 

            Cumulative crater densities were 
determined on the base of the image 52603 for 
three distinctive areas (fig.2, curves 1,2,3). 
Comparison of the data with previous ones shows 
that cumulative curves (in the diameter range 20-
100 m) are more inclined than in the previous 
studies, that may be explained by the deficiency of 
the small craters due to the ejecta covers from 
Stickney and younger crater (III).  All the curves 
take place below average curve for Phobos [2] 
because the studied area has less number of the 
large craters (relatively to all Phobos’s surface) and 
is under influence of Stickney's ejecta. The 
cumulative curves for Stickney's rim (curve 2) and 
for the area to the east of it (curve 1) intersect near 
D=150m. This fact may be related with influence of 
the secondary craters (>150 m in diameter) from 
Stickney to the east of its rim or with the local 
crater density variability. The curve 3 is notably 
lower than the curves 1 and 2. So we have the 
evidence that the surface of the landslide wall is 
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remarkably younger than the rim surface and the 
surface to the east of Stickney.  Average angle of 
the wall slope is 25° yielded from the elevations 
maps [3]. To analyse the stability of the craters on 
the slope, the normalized crater density was 
determined as a function of slope value Nα/No 
(where Nα is the density for craters on a slope of 
angle α and No is cumulative density of craters on 
the flat surface (area 1)). The values of Nα/No are in 
the range from 0.16 (for small craters ~20m in 
diameter) to 0.04 (for craters ~100m). Comparison 
of the results with that for Moon [4] shows that the 
average value ~0.1 for Stickney’s slope is similar to 
that for 20° slope on Moon, but the values for the 
smaller craters is notably higher than for larger 
ones. We can suggest two possible explanations for 
the observation: 1) theStickney’s slope is so young, 
that larger craters had no time to form on it yet; 2) 
under the Phobos gravity circumstances (~0.6cm/s2) 
the small craters are more stable on the slope than 
the large ones. The latter explanation is supported 
by several observations of craters on the Stickney's 
slope with sliding features of their downslope parts 
of the rims. 

 
Fig.3. Size distribution of blocks on Phobos. 

             Block distribution on the Phobos surface 
was studied on the base of high-resolution image 
55103 (center coordinate: 28.61°N, 20.16°W) 
covered area 4, which is about 16.8 km2 (fig.1). The 
measured blocks are in the range from 2m till 27m 
in size. It is believed that blocks are consolidated 
ejecta fragments of impact craters [5]. Although 
some part of the blocks might be ejected from 
Phobos  into it’s orbit and was swept up later [6]. In 
the places the blocks are located around crater's 
rims, formed short chains, but in general they are 
randomly distributed on the Phobos surface. In the 
west part of studied image are observed the spots of 
the rocky covers. They extend along the grooves 
with latitudinal orientation and have the sizes ~30-
150 m wide and ~300-1000 m long with the 

spacing from 100 to 300 m, being absent between 
the grooves. Within the covers the system of 
parallel fine grooves (3-5m wide, 10-100m long 
with spacing ~5-7m) are observed. Orientation of 
the fine features consists with azimuth about 145°. 
They also superpose on some craters. They might 
be formed both by the ejecta fragments from the 
younger crater located to the north of Stickney and 
might be returned former crater ejecta from Phobos 
orbit. The histogram of block sizes distribution is 
shown on fig.3. The data shows that the block 
population in the size range 2-6 m is 88% from the 
count. It is interesting that within the studied block 
population the two block orientations are observed. 
One is similar with the orientation to east, another 
with azimuth 145°.  
Discussion. Thus it seems that the grooves type 1 
were formed after Stickney impact because they are 
superposed on the crater rim [7]. The grooves type 
2 was formed geologically soon after the type 1(or 
it might be simultaneously). Then there was the 
catastrophic landslide along the set of the grooves 
(fractures) types 2 and 3, which had been parallel to 
Stickney's northern and western rims crest 
respectively. It could be suggested that in zones of 
weakness along the grooves (fractures) system on 
the Stickney rim was a mobile equilibrium, but due 
to exogenic processes (thermal creep, 
micrometeorite bombardment and impact-related 
seismic shaking [8]) the equilibrium was loss and 
provoked a catastrophic landslide along the fracture 
sets. Later of the episode the crater III was 
superposed on the hilly surface of the landslide 
body. The walls of the crater also show the traces of 
the material downslope movement. So it is seen two 
periods of the downslope movements on Phobos: 
the old one had lasted between the grooves' 
formation and the crater III impact, and the new one 
which is lasting from this impact till now. The 
evidences of such slope activity are presented by 
the dark streaks on steep western and northern 
walls of Stickney and within the crater III initiated 
by destroying of the smaller craters on the slope.  
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