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The Alum Shale formation (Mid-Cambrian to Tremadoc,
Northern Europe) is a prominent example of uranium-rich
black shales, where the contents of U [1] vary with age
(highest averages of 100-300 ppm in the U-Cambrian),
laterally, and in function of TOC (up to 8000 ppm in discrete
TOC-rich nodules or layers). Considering that they were
formed 500 Ma ago, the radiation dose obtained by the
organic matter is significant, which causes changes in its
structure and properties, such as increase of aromaticity,
condensation degree, vitrinite reflectance and, to some extent,
isotopic signatures. These changes are explained by radiationinitiated cross-linking of organic molecules that results in
aromatization and polymerization in the kerogens [2] [3] [4].
The Alum Shale kerogen, of algal or planktonic origin (type I
or II), sometimes shows pseudo-type III geochemical
signatures [5] [6] in spite of the fact that higher land plants
did not exist in the Lower Palaeozoic. This effect could be
caused by the radiation-induced aromatization and
polymerization of the organic matter leading to the
occurrence of more complex organic molecules that are also
more prone to gas generation. Indeed, increased U content of
the shales leads to increased gas production compared to
other marine shales (e.g. [7]).
Direct impact of the radiation-induced structural changes
on the C-isotopic signatures of organic matter has been
shown to be low (e.g. [7]). However, we postulate that
isotopic signatures of the maturation products (gas, oil) from
the structurally altered kerogen, could differ from unaltered
ones.
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