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Background

The present-day topography and crustal structure in East Greenland in connection
with isostatic compensation. The understanding of this region involves the
Caledonian orogeny, extensional collapse,
continental breakup and erosional processes and several possible
connected geodynamic processes. This poster focusses on the
interpretation of new Receiver Functions (RFs) and comparison
with wide-angle seismic data.
Figure 1: Location map
Ella-Ø-array (red), previous studies (black), CTB [6]

Receiver Functions
The acquired data from the Ella-Ø-array are used to calculate P-to-S Receiver
Functions to study the crustal structure. 8 to 108 events were processed per station. A
flexible Matlab-based RF code allows comparison of different deconvolution methods
and other parameter settings.
Figure 5: Piercing Points
Piercing Points (red) of all events at a
depth of 40 km.

Figure 4: Rotation & Stacking
Rotation of stacked RF at station
EGC_06A (a) and stacking of selected
events (b)

a.

b.

East Greenland Caledonides

a
.

b
.

c
.

d
.

The 11 roughly east-west orientated seismometers of the
Ella-Ø-array extend over approx. 250km from the b.
Greenland ice sheet to the coastline at about 73° N.
The area is shaped of fjord systems and connected abrupt
topography changes. FA shows high correspondence to
these topographical changes.
c.
Figure 3: Ella-Ø-array
MOHO depth [km], a.
stations positions
(squares), profile (black)
and station projections
(circles) (a), topography
[m] (b), BA [mGal] (c),
FA [mGal] (d)

3D depth projection
A RF 3D projection is applied, projecting each RF into depth, using the incident angle
of the seismic wave and the local velocity structure of the wide-angle data. The signal
amplitude at each sample is distributed onto a 3D Gaussian bell and amplified,
considering vertical and horizontal resolution.
Figure 6: RF 3D projection
Sliced through station
positions (a) and 10 N-S
slices (b)
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The Moho conversion can be observed in the RFs (Fig.9,10) at approx. 5s (50km) in the
west and 2.5s (25km) in the east, which is in general agreement with the wide angle
data (Fig.11). Furthermore an eastward dipping (25°-30°) positive response can be
seen in the real data, crossing the Moho depth at about 0 km profile distance. These
conversions can not be reproduced by the wide angle velocity model.
Figure 8: Gravity & Topography
Free-air-gravity (upper), Topography (middle) and
Bouguer-gravity (lower) along the profile (red) and
averaged over a frame of 200 km width along the
profile (black)
Figure 9: Projection of 3D migrated RFs
The Moho as well as prominent eastward dipping
conversions can be resolved. The Moho conversions
can be roughly matched with the wide-angle data
(black).

The crustal structure of East Greenland has previously been treated in a number of
wide-angle seismic studies [1]-[5], from which a crustal velocity model has been
derived (Fig.2a). Bouguer Gravity (BA) is calculated from Free-Air gravity (FA) [9],
topography [8]and CRUST2.0 density [7] (see Fig.2).
Figure 2: East Greenland MOHO depth
8km/s velocity depth [km], used wide-angle seismic profiles ( dark grey), (a), topography [m]
(b), BA [mGal] (c) and FA [mGal] (d) ; approx. CTB [6] (light grey) and the detailed study area
(red)
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Figure 6: Data density
Each box of the 3D model is assigned a value of 1,
each time it was gathered by a distribution of the
3D projection. Data density of the model box in the
depth of 50 km (a) and 100 km (b), as well as the
profile parallel stack (c).

c.

Figure 10: Stacked RFs
The RFs show a clear Moho response. At station 3 the
signal begins to split up and down and is hard to be
interpreted and followed further.

Figure 11: Synthetic Receiver Functions
The synthetic RFs show similar Moho conversion times
as the real data.

Conclusion
All discussed data show reasonably consistent results. The Moho depth is shallowing
from ~50 km in the west towards a flat central part of of around 30 km and is further
shallowing up to 25 km in the east towards the coastline. This concurs with a
increasing, negative BA of similar shape. Even small scale features seem to be
reproduced in all datasets. The Moho depth is hereby reversibly developing compared
to the topography, promoting the idea of presence of isostasy and a compensating
crustal root.
The eastward dipping conversions are consistent for all different tested convolution
methods and stacking options and should be hereby quite certain. These conversions
can not be reproduced by the wide-angle model. This structure in the uppermost
mantle may indicate the existence of a fossil subduction zone.
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