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Background
The East Greenland and Scandinavian Caledonides once formed a coherent 
mountain range. The detailed geological and geodynamic development of this 
region still is matter of discussion. Previous studies including dating of HP and UHP 
metamorphism and observations of surface geology show diverse interpretations of 
the convergence and collision of Laurentia and Baltica leading to the Caledonian 
Orogeny.
A Receiver Function analysis (RF) of 11 seismological broadband stations based in the 
East Greenland Caledonides (Figure 1) shows clear evidence for a fossil eastward 
dipping subduction zone.

Figure 1: Location map
Ella-Ø-array (red), previous studies (black),  Caledonian Thrust Belt (grey) [6]

Interpretation
● Eastward dipping subducted slab
● Eclogized oceanic crust
● Serpentinized mantle wedge
● Well preserved
● Early Caledonian phase (equivalent to Grampian & Taconic phase)

Conclusions
● Early eastward subduction of Laurentia (Fig. 5 b) 
● Minor upper mantle deformation by the underthrusting Baltica from the east 
(Scandian phase)

● Minor upper mantle deformation by extension, rifting and continental break up

Discussion
● Reason for preservation

● Scandian phase further to the east - Buffered by a microcontinent (Fig. 5 c)?
● Only shallow extensional features - lithospheric detachment fault (Fig. 5 e)?

● What North-South extent does the structure have?
● Can the observations be related to other interpretations along the North Atlantic 
margins?

● UHP-HP metamorphism & Surface Geology
● How is this subduction zone related to the collision of the rest of Laurentia?

● Scottish/Irish Caledonides
● Appalachians

   
 

Synthetic Modelling
We produced synthetic waveforms, modelled by an adaptive 2 dimensional finite 
difference code [2,3]. For each recorded event a 2D section is cut out of an adjusted 
3D velocity and density model, corresponding to the direction of the earthquake. The 
starting model is created from 3 wide angle seismic profiles [4,5]. The resulting 
waveforms are processed in the same way as the measure data.
The synthetic modelling shows that the image of a dipping high velocity layer can be 
highly disturbed by crustal multiples. Nevertheless we can recover the most important 
crustal and upper mantle structures. This supports our interpretation.

Receiver Function Analysis
The seismological data was analysed by the RF method. We tested different 
parametrizations and deconvolution methods and performed a Common Conversion 
point migration of the data. The result reveals an eastward dipping structure in the 
upper mantle, attached to the crust in the west. The positive polarization lineament 
(red) followed by a negative (blue) indicates a high velocity layer.

Result
The RFs and the synthetic modelling strongly indicate the existence of a fossil 
subducted slab of oceanic crust. Eclogitization of the oceanic crust and a 
serpentinized mantle wedge can explain the geophysical observations. Directly east 
of the slab-crust attachment a steep Moho offset of 10 km can be seen.

Figure 2: Migrated RF image, projected on a west-east oriented plane 

Figure 1: Location and geological map [after 1] 

Figure 5: Possible geodynamic setting to explain the new evidence 

Figure 4: Migration of synthetic RFs

Figure 3: West-East section through the used geological P-velocity model
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