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     Introduction & background:  The Kara impact
structure (69°05´N 64°18´E) is situated between
Europe and Siberia 200 km north from the Vorkuta
city, Russia. The relatively flat arctic tundra is domi-
nated by the Kara river and its several tributaries which
flow through the crater structure. The Kara structure is
explained to represent a larger part of a double impact
crater, the other part being the Ust-Kara structure now
mainly covered by the Kara Sea [1]. The diameters of
the craters are not well constrained due to the subtle
topographic relief of the Kara structure and obvious
hindrances in determining the size of the Ust-Kara
structure. The diameter estimates for the Kara and Ust-
Kara craters have varied between 60-120 km and 25-
155 km, respectively, and even the existence of the
Ust-Kara structure has been doubted [2, 3].
     The ages of the structures have also been under d e-
bate. The structures were suggested to be connected
with the K/T- or the Campanian/Maastrichtian bounda-
ries [4-6]. The well-constrained Ar-Ar age of 70.3 ±
2.2 Ma [7] seems to rule both these possibilities out.
The target (Proterozoic schists, Palaeozoic sedimentary
rocks, Cretaceous sediments) may [8] or may not [7]
have been covered by a shallow sea at the time of the
impact which was then followed by several regression
and transgression phases [8].
     The Kara structure has also been affected by te c-
tonic, glacial, fluvial and periglacial processes. The
main tectonic event has been the uplift of the Pai-Khoi
area. It tilted the Kara structure 2° towards 020° (NE)
leading to more severe erosion of the southern side of
the structure compared to the northern side. In recent
times the main erosional process has been fluvial ero-
sion by the Kara, Saayakha and Soptsaju rivers and
their tributaries [2,8]. All this has made the Kara
structure only vaguely discernible in a Landsat TM
satellite image (Figs. 1, 2).
     Martian craters vs. Kara: On Mars, channels cu t-
ting through craters are not an uncommon sight. Many
impact craters in the Noachis and Hellas area show
evidence of post-impact modification by water (e.g.
craters at 33°S/313°, 53°S/317°; see also Fig. 3). Such
craters have softened rims as if draped by marine, eo-
lian or fluvial sediments. Also rampart craters sugges-
tive of groundwater or permafrost are common. The
landscape evolution in Hellas basin was largely domi-
nated by eolian and fluvial processes [9]. Early in Mars
history Hellas may also have been an ice-covered lake
[10]. Therefore it’s possible that some of the impact
craters within the Hellas basin were formed in or cov-
ered later by shallow water, just as Kara.
     Earlier studies [11], focused on relatively fresh te r-
restrial craters, used them to provide direct analogues

for Mars. Comparisons between the severely eroded
Kara and Hellas’ craters can, vice versa, provide
knowledge of mechanisms which affected Kara during
its evolution, and give clues on why Kara is as indis-
tinct as it is.
     Discussion: Kara river can be seen to come from
the east (right in Fig. 1) and then to flow up north to
the Kara Sea. The most prominent feature, the dark
arc, coincides with the local watershed and reflects
vegetation on the eastern Kara structure. Some circu-
larity can also be seen in other parts of the crater.
These features delineate roughly a circle with a di-
ameter of 45 to 55 km. This may represent the remains
of the crater rim or the inner ring of a multi-ring im-
pact basin. Gravity anomaly associated with the Kara
crater fits into the 50 km circle. The bend where Kara
river changes its course from E-W to S-N also coin-
cides with the supposed rim/inner ring, as if the river
had breached through it into the crater. Inside the cra-
ter the Kara river forms smaller branches in a delta-like
manner before rushing out to the Kara Sea through the
Ust-Kara strait roughly at the suggested rim/inner ring.
     The red dots (Fig. 2, the same Landsat image as
Fig. 1) represent the known suevite and tagamite (im-
pact melt rock) outcrops [11 & our work]. The inner
circle based on the majority of suevite outcrops coin-
cides with the dark arc in Fig. 1. The outer circle in-
cludes also the Ust-Kara suevites. Syadmayakha
suevites (the larger dot on the NE corner of the image)
is far beyond the both circles. In summer 2001 the Fin-
nish-Russian expedition studied the Kara impactites,
especially these Syadmayakha suevites. The goal is to
find out whether the Syadmayakha impactites are fall-
back suevites within the crater or if they represent
ejecta outside it.
     The Martian impact crater (Fig. 3; in NE Hellas at
34°S/279°) with a smooth appearance and a diameter
of about 50 km has striking channel features cutting
through the rim on the opposite sides. Faint and narrow
channel-like features can also be seen on the bottom of
the crater but the central uplift is not visible. The
southern part of the crater seems to have a terraced
wall. These features together with an escarpment best
visible in the crater centre lead us to a conclusion of a
possible delta deposit filling a significant part of the
crater. This would indicate a NE flow towards the
Hellas basin, which is also supported by the MOLA
topographical data. The southern terraced wall may
thus represent a shoreline of the crater lake.
     Conclusions:  Some studied Martian impact craters
in Hellas and Noachis bear striking similarity to Kara
impact structure. Similar mechanisms - several trans-
gression and regression phases, river penetration
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through the crater rim, formation of a lake and delta
deposits - have probably been active both in Kara and
Hellas. This has made many primary features to disap-
pear. The Kara structure - which probably originally
was larger than the proposed 65 km crater [2,3] - may
never have been much of crater to look at.

Figure 1. The blue channel of an RGB-colourcoded
Landsat TM image. See text for details.

Figure 2. The Landsat TM image has approximately
the same scale as in Fig. 1. The inner circle is based on
the main suevite outcrops while the outer circle in-
cludes also the Ust-Kara suevites. The large dot in the
NE corner indicates the Syadmayakha impactites
which are located far beyond the both circles.

Figure 3. Viking Orbiter image from NE Hellas. The
diameter of the crater is approximately 50 km, north is
up. See text for details.

     Summary: Like the Kara crater area, the Hellas
basin region was affected and modified by water and
fluvial processes. The proposed existence of a Hellas
ice-covered lake [10] further emphasizes that at least
some of its impact craters may have formed into or
deformed by shallow water just as the Kara crater. As
far as we know, Kara has heavily been affected by flu-
vial, eolian and periglacial processes. The photo-
geological evidence from Viking and MGS data imply
that these processes have also been in effect in Hellas.
The comparative study of Kara and the Hellas impact
craters provide information and evidences both on
Hellas’ geology as well as on the evolution of the Kara
crater.
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