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The Tsäkkok lens (northern Scandinavian Caledonides) represents the outermost part of the rifted
Baltica passive margin and consists of sediments and pillow basalts of MORB affinity that were
metamorphosed in eclogite facies. The Tsäkkok eclogites underwent metamorphism in a cold
subduction regime (~8 °C/km) at the onset of the Iapetus Ocean closure. These rocks record
pervasive high-pressure, fracturing during prograde dehydration at eclogite-facies conditions
reaching up to 2.2 GPa and 590 ºC. Locally, the omphacite-dominated groundmass is transected by
fractures sealed either by omphacitite or garnetite veins. Garnetite veins form a dense network
that disrupt intact eclogite blocks, whereas omphacitite is found in rare, single veins. The garnetite
veins are dominated by dense, poikiloblastic garnet clusters and display two chemically different
zones, i.e., a high-Mn inner zone and a low-Mn outer zone. Detailed microstructural and
geochemical mapping by EDS-EBSD SEM revealed that the high-Mn inner zone is disrupted and
sealed by the low-Mn garnet zone. Garnets in the vein usually show little elongation and moderate
intracrystalline substructure that is dominated by slightly changing misorientations without clear
subgrain boundaries. By contrast, garnets of the sealed domain display an abrupt grain size
reduction and anomalously high density of sharp intracrystalline misorientations in equant grains.
The interstitial space between garnet grains in both of the inner and outer zones of the vein is
infilled by omphacite + rutile + quartz + phengite + glaucophane.
The textural relationship between the inner- and outer zones of the garnetite vein implies syndeformation growth of the outer zone, while the mineral assemblage attests for high-pressure
conditions of the vein formation. Considering the lack of significant offset along the vein, we
interpret the observed microstructures as formed during the sudden opening and closing of a
brittle fracture, typical of hydrofracturing, and fast crystal growth assisted by high-pressure fluids.
Presumably, these fractures constitute a fluid escape pathway during dehydration at
prograde/peak conditions.
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