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INTRODUCTION

The Western Gneiss Region, Norway, lies 100–300 km
northwest of the exposed thrust front of the Scandinavian
Caledonides (Fig. 1) and has been identified as a giant tectonic
window exposing large areas of Baltica Proterozoic basement
beneath a sequence of Scandian (late Silurian-early Devonian)
thrust nappes (Roberts and Gee 1985; Lutro et al. 1997). In
this region the basement of Baltica and its tectonic cover have
been subducted beneath the overriding Laurentian plate. It is a
classic area of exposure of crustal mafic rocks metamorphosed
to eclogite (Eskola 1921; Krogh 1977; Griffin et al. 1985; Grif-
fin 1986; Krogh and Carswell 1995), as well as garnet peridot-
ites of subcontinental mantle origin (Carswell 1986; Brueckner
1998, 1999; Terry and Robinson 1999; Terry et al. 1999a).
Detailed study has shown that the nappes surrounding the West-
ern Gneiss Region also occur deeply infolded in narrow com-
plex synclines within it, where the nappes have commonly
undergone extreme tectonic thinning and complex ductile de-
formation followed by development of mylonites,
ultramylonites, and brittle faults associated with later phases
of tectonic exhumation (Gee 1980; Krill 1985; Tucker 1986;
Robinson 1995, 1997; Terry and Robinson 1996; Terry 2000).

The discovery of coesite and coesite pseudomorphs in
eclogites in the Nordfjord area by Smith (1984), confirmed and
expanded by Wain (1997; see also Wain et al. 2000), estab-
lished that part of the region had attained ultra-high-pressure
(UHP) conditions of ~30 kbar, 800 °C at depths of ~100 km.
Evidence of UHP conditions was expanded 120 km northeast
from Nordfjord with the discovery of characteristic crustal
microdiamonds in kyanite-garnet gneiss at Fjørtoft, Nordøyane
(Dobrzhinetskaya et al. 1993, 1995; Larsen et al. 1998). Al-
though it has been suggested that the Western Gneiss Region
may be considered as a single coherent level of subducted
Baltica basement, this suggestion is supported neither by struc-
tural studies nor by petrologic evidence. Throughout the 50
km wide Trollheimen part of the Western Gneiss Region, Baltica
basement occurs at two distinct imbricate levels separated by a
nearly continuous layer of late Proterozoic quartzite uncon-
formable on lower basement (Gee 1980; Krill 1980; Tveten
and Lutro 1996; Robinson 1997). In the Nordfjord region, Wain
(1997; see also Wain et al. 2000) described closely juxtaposed
exposures of UHP (~30 kbar) and HP (~20 kbar) eclogites,
strongly implying a major tectonic contact or contacts, and the
results of the present study (Terry et al. 1999b) support this
interpretation.

Our field work in the region was begun by Robinson in 1990
(Robinson 1995), tracing infolds of nappes along the line of* E-mail: terry@geo.umass.edu
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ABSTRACT

Quantitative estimates of metamorphic conditions are combined with previously reported struc-
tural analysis to develop the thermotectonic evolution of two separate lithotectonic units metamor-
phosed during the Late Silurian-Early Devonian collision between Baltica and Laurentia. A structurally
higher plate, regionally correlated with the Blåhø Nappe, contains kyanite eclogites associated with
microdiamond-bearing kyanite-garnet-graphite gneiss on the north coast of Fjørtoft and correlated
with kyanite eclogites at Nogva, Flemsøya. The kyanite eclogites, containing the assemblage kyan-
ite-garnet-omphacite-coesite (now polycrystalline quartz pseudomorphs) ± zoisite ± phengite, yield
conditions of 820 °C and 34–39 kbar at Fjørtoft and of 820 °C and 30–36 kbar at Nogva, best
characterized by two recently recalibrated geothermobarometers. The conditions at Fjørtoft overlap
the diamond-graphite phase boundary and represent the first quantitative petrologic determination
of UHP diamond-forming conditions in crustal rocks outside the Dabie Mountains, China and the
Kokchetav Massif, Kazahkstan. In a structurally lower plate, eclogitized mylonite with the assem-
blage kyanite-garnet-omphacite-quartz-oligoclase, produced from the mid-Proterozoic Haram Gab-
bro that has intruded diorite country rock, yields 780 °C and 18 kbar. This result agrees with other
normal HP estimates by Mørk (1985) from partially to completely eclogitized gabbro in the same
unit on Flemsøya. We propose that the UHP plate reached a maximum depth of 125 km and then
experienced 65 km of exhumation during top-southeast thrusting that brought it into contact with the
HP plate. Following this, both plates were exhumed together until reaching a depth of 37 km where
they experienced extensive amphibolite-facies re-equilibration and top-west or left-lateral shearing.
Temporal details of these histories were determined by monazite U-Th-Pb geochronology described
in a companion paper.


