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The Balsfjord Series is located in the central part of Troms-Finnmark County, northern Norway,
and is part of the upper allochthon of the Scandinavian Caledonides. It consists of an
Ordovician-Silurian metsedimentary sequence lying on top of the mostly gabbroic Lyngen
Magmatic Complex (LMC). The unit exhibits an inverted metamorphic gradient, where the
metamorphic conditions increase from the base to the top, from very low grade in the southeast
to medium grade in the west and northwest. The Balsfjord Series is sandwiched between two high-
grade units, the Nakkedal + Tromsg Nappe Complex in the hanging wall and the Nordmannvik
Nappe as the top part of the Reisa Nappe Complex (RNC) in the footwall. The Nakkedal + Tromsga
Nappe Complex features metamorphic peak ages of ca. 455-450 Ma and the Nordmannvik Nappe
of ca. 430 Ma. The peak metamorphism of the Balsfjord Series has never been dated and the role
of the inverted metamorphic gradient is not yet understood. One of the main motivations in this
project is to resolve the Caledonian deformation history in the Balsfjord Series, ideally leading to a
regional tectonic model explaining the tectonostratigraphic and metamorphic relationships
between the abovementioned units.

The Balsfjord Series features two main discernible folding phases. The earlier phase displays tight



to isoclinal folds with flat lying axial surfaces parallel to the penetrative foliation. Observed fold
axes are parallel with the stretching lineation. These folds are best preserved in the northwestern,
upper part of the unit and are syn-metamorphic in certain areas, as they fold original bedding
(transposed foliation). A later folding phase is represented by mainly open folds with inclined to
steep axial surfaces. Their fold axes are gently plunging with a predominant NE-SW orientation.
We interpret these two folding events to be genetically related but slightly diachronous. The earlier
folding phase with flat lying axial surfaces was likely generated during nappe thrusting and peak
metamorphism of the Balsfjord Series. The subsequent open folding with inclined to steep axial
surfaces is explained as a result of continued shearing and shortening of the weaker metapelitic
Balsfjord Series against the more rigid gabbroic part of the LMC during the late stages of the
Caledonian nappe thrusting.

Observed thrust kinematics and penetrative retrogression at the bottom of the Nakkedal +
Tromsg Nappe Complex suggest that its final exhumation took place during prograde
metamorphism of the underlying Balsfjord Series. The ongoing dating of the prograde
metamorphism in the Balsfjord series will provide important information about a possible
continuity between the timing of peak metamorphism in the Nakkedal + Tromsg Nappe Complex,
the Balsfjord series and the underlying RNC.
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