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Introduction: The Siljan structure in south-central Sweden is 

the largest verified impact structure in Europe with an estimated 
diameter of ~50 km [1]. The structure is dated to 377±2 Ma [2] 
and strongly eroded, exposing a surface that was originally lo-
cated beneath the crater floor [1]. Despite its size, Siljan is poorly 
studied, and basic facts about the original morphology of the 
structure remain elusive. Information about the distribution of 
shocked quartz and shock barometry are lacking. Previous stud-
ies of microscopic shock metamorphic features from the structure 
are limited both with respect to the number of localities and the 
amount of data presented (e.g. [3], [4]). Here we present the first 
detailed characterization of the shock level distribution across the 
Siljan structure by extensive studies of shock metamorphic fea-
tures in quartz. 

Material and Methods: 300 thin sections from 73 localities 
across predominantly the central part of the Siljan structure were 
searched for shock metamorphic features in quartz with optical 
and u-stage microscopy (see [5] and [6] for details on technique). 
Measured optic axes and poles perpendicular to planar deforma-
tion feature (PDF) planes in individual quartz grains were deter-
mined and indexed using a stereographic projection template. 

Results and Discussion: Of the 73 localities, 21 display mi-
croscopic shock metamorphic features (planar features; PFs, and 
PDFs). The PDF orientation and frequency pattern reveals that 
the samples have been subjected to different shock pressures. The 
most strongly shocked samples record pressures of 16-20 GPa, 
although locally in the samples higher pressures causing melting 
were attained, and occur at the center of the structure. Outwards 
from the geographical center pressures decrease in circular enve-
lopes to ~5 GPa at 10 km distance. Observations of shatter cones 
outside of the zone with shocked quartz extend the total shocked 
area to approximately 30 km in diameter. 

The deep erosion level of the structure prevents any assump-
tions about the original size of Siljan based on present morpho-
logical features. However, with the distribution of shocked quartz 
across the structure defined, we can estimate the original dimen-
sions based on calculations in [7] (and references therein). Using 
the relationships summarized in [7], we conclude that the Siljan 
impact structure can have been as large as 90 km in diameter be-
fore erosion. 
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