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Introduction: The giant diamondiferous Kara 

astrobleme is one of the biggest meteorite craters on the 

Earth, it is posited on the Kara see coast in the Arctic 

zone of the European part of Russia [1]. At the present 

erosion level the crater has a diameter about 65 km, at 

the same time some scientists suppose its larger size, 

getting 100-120 km, even up to 150 km. The Kara crater 

was studied since the 70s of the last century with 

different intensity [1-4]. At the same time the Kara 

crater is essentially less described in literature than other 

large astroblemes. Since 2015 the astrobleme and 

imactites are studied by us at the modern level with a 

complex of different kinds of high resolution methods 

and techniques including copter facility for 3D 

modeling and bird-high geological observations. Thus, 

the modern approach allowed get essentially new 

geological and mineralogical data about this unique 

impact object [5, 6]. Here we briefly describe the 

present state of our knowledge about the Kara crater and 

impactites and propose some future frontiers of the 

astrobleme. 

General Geological Features: It was accepted that 

the Kara crater has Paleozoic sedimentary target, 

presented by essential presence of black shales and 

other sedimentary rocks, such as argillites, sandstones, 

claystones, limestones and so on. At the same time, 

following to the geological cross-section, the target is 

rather presented with complicated composition – with 

participation of the sedimentary-intrusion sequence of 

the Pay-Khoy structure with gabbro-dolerite sills and 

dykes under-laying the sedimentary rocks on about 1-2 

km deep and the essentially rhyolitic basement below 3-

4 km [7, 8]. Thus, following to the known geophysical 

data, pointing to the impact deformation deep up to 20 

km [3], it is following that the Kara target should be 

analyzed as a complex target with quite large 

sedimentary thickness (up to 2-3 km), but anyway 

underlined with hard magmatic rocks of different 

composition. The gabbro-dolerite sills are lifted at the 

Kara dome from the 1-2 km deep and present in natural 

outcrops.  

Impactites Varieties: According to present study 

level the Kara impactites are characterized with several 

types of melt rocks and suevitic breccia [6, 7, 9, 10]. The 

melt rocks (clast-poor) are presented with layer-like, 

dykes and lens bodies spread occasionally; there are 

numerous impact melt bombs and large melt fragments 

within suevites are present everywhere. Just recently the 

ultrahigh pressure high temperature (UHPHT) impact 

melt vein and vein-like bodies have been found [6, 7], 

their distribution is analyzed now. 

The suevitic breccia are presented with several 

varieties. By the moment we have described in detail 3 

types of suevites – 1) light-yellow (formed preferably 

after sandstone); 2) grey (preferably after limestone) 

and 3) dark-grey or black (preferably after black shales 

and coals) [9, 10]. The varieties have been found in 

different parts of the Kara astrobleme. They form 

extended natural outcrops counting hundreds meters, up 

to a kilometer. All types of the Kara impactites are 

diamondiferous, the higher concentrations belong to 

suevites. 

UHPHT Impact Melt Glasses: It is a new type of 

impact product which have been found out for the first 

time at the Kara astrobleme. The UHPHT glasses are 

characterized with wide presence of melt-crystallized 

coesite at quartz absence. The UHPHT impact melt in 

the described melt variety demonstrates liquation 

features pointing to silica and aluminosilicate melts 

differentiation described by us in detail in [6, 7]. It is an 

interesting feature of the glasses – the tight spatail and 

genetic relation of melt crystallized coesite and 

smectite. The latter proposed by us as a melt crystallized 

within the initially water-rich impact melt [6, 7]. Such 

possibility earlier has been published by G.Osinski [11]. 

Impact Carbons: Within the Kara impactites two 

principle different varieties have been found – after-coal 

impact diamods [12, 13] and just discovered and 

described – after-organic paramorphs (diamond fossils, 

hames by “karite” after the place on the first find at the 

Kara astrobleme, Kara River) [14]. The listed varieties 

differ essentially by their carboniferous precursor, 

structure and physical properties [14]. At the same time 

by the moment we suppose their similar formation 

mechanism through high pressure pyrolysis followed by 

short-distance diffusion crystallization. Also, by present 

we can say about mechanic defect-free structure for 

both diamond types.  The after-coal diamonds have 

larger crystallites size – 20-30 nm [13], the diamond 

fossils are characterized with ultrananocrystalline 

structure with 2-5 nm crystallites [14]. 

Among the carbon products the list of different 

carbon phases have been found and described including 

glass-like carbon high pressure polymer, newly formed 

graphite and probably carbyne [14]. 

Future Frontiers: The new data on impactites 

varieties, including different suevitic breccia, and 

impact melts formations, including UHPHT melt 
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glasses, allowed get new fundamental data on specifics 

of impactites formation in a giant meteorite crater. 

The discovered ultrananocrystalline impact 

diamond, high pressure carbon glass-like polymer and 

UHPHT impact melt glasses can be used for physical 

properties studies being novel types of potential 

materials.  

From the provided by us complex geological and 

mineralogical studies, including wide field 

observations, we can conclude that the Kara astrobleme 

is a unique impact object which has a very good 

geological observation availability in widely spread 

extent natural outcrops with impactites relations. The 

latter can be used for detail analysis of relationships 

between different impactites to reconstruct a novel 

corrected model of a large meteorite crater with a central 

dome. 
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