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Introduction:  The impact origin of the Ritland 

structure (Western Norway) was first suggested based 
on geological mapping of the circular structure and the 
deformed basement rocks (Fig. 1) [1]. The structure is 
2.5 km in diameter and about 350 m deep. The target 
area consists of Precambrian gneisses, which were 
subaerially exposed on the sub-Cambrian peneplain at 
the time of impact. This implies a likely time of impact 
between 500 and 600 million years ago. The crater was 
filled by Cambrian sediments and later covered by 
thrust nappes of the Caledonian Orogen (Silurian-
Devonian). Succeeding events of uplift, erosion, and 
finally the Pleistocene glaciations, re-exposed the cra-
ter structure. Within the structure today a succession of 
post impact crater-filling breccias, sandstones and 
shales are found. Fractured and brecciated basement 
rocks are exposed along parts of the crater margins. 
Recently a thin (few meters) melt-rich unit were dis-
covered central in the structure further supporting its 
impact origin [2].  
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Fig. 1: Geological map of the Ritland structure. Dotted 
line marks approximate extent of brecciated/fractured 
basement rocks. 
 

The impactites: Brecciated or fractured basement 
form the dominating impact rock lithology. It is ex-
posed in the outer part of the structure, often as bare 

rock surfaces (polished during the last glacial). Minor 
amounts of melt-rich impactites (suevite or impact 
melt rock) are covering the basement breccias in the 
central part of the structure.   

Basement breccias display various degrees of de-
formation. Within larger areas dominated by fractured 
basement occur local zones of breccias. The breccias 
are easily distinguished by their content of light col-
ored lithic clasts of Precambrian gneisses in a dark 
matrix and/or fractured zones of more finely crushed 
rock material (Fig. 2). The basement breccias are 
monomictic, with a supposed autochthonous origin. 

 
Fig. 2: Lithic breccias with white clasts of gneiss in 
a matrix of dark grey, finely crushed rock material. 

 
Melt-bearing impactites are grey to dark grey in 

color, with common flow-structures and twisted frag-
ments (Fig. 3). In many cases the matrix appears to 
consist of melt, whereas in other samples it is more 
clastic-dominated. The difficulty in matrix characteri-
zation is first of all due to its very fine-grained nature. 
The largest lithic fragments observed are only pebble-
sized, and sand and finer are the common grain size. 
The melt-bearing unit is maximum ~2 meters in thick-
ness, and it is overlain  and sometimes probably 
eroded, by the succeeding coarse-grained, clastic, post-
impact deposits. 

Despite the modest volume, this unit is important 
due to its content of shocked material; melt and shock-
metamorphosed minerals. Quartz grains with planar 
deformation features (PDF) have been observed by 
thin section microscopy (Fig. 4).  
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Fig. 3: Flow structures within melt-bearing impac-
tite from the Ritland structure. 
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Fig. 4: PDF in quartz grain. 

 
Crater infill: Late syn-impact and post-impact se-

diments were deposited in two main stages. The first 
crater infill phase consisted of coarse clastics derived 
from the crater rim. The succeeding sedimentary units 
partly reflect a Mid-Cambrian marine transgression 
and consist mainly of fossiliferous shales [3, 4]. Being 
sheltered within the crater structure, these deposits 
have been partly preserved throughout geological his-
tory, though the Caledonian orogeny caused a meta-
morphic overprint on the impactites and crater infill 
rocks.  

Ongoing and further work: The Ritland structure 
was only recently confirmed as an impact crater [5]. 
The first paper describing the structure and the crater 
infill sediments, along with some mineralogical evi-

dence for impact origin, have recently been submitted 
[5]. Recently a science project financed by the Norwe-
gian Research Council was established in order to de-
scribe the structure and the impactites in detail and 
thereby better to understand the mechanisms of forma-
tion. Due to the great number of outcrops, the Ritland 
structure offers a good opportunity to study the mecha-
nisms of impact cratering. The modest amount of melt-
bearing impactites (suevite and impact melt rock), 
represents crucial exposures and sample sites to under-
stand the cratering mechanisms.   
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