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This on-going study focuses on the reprocessing of the historical BABEL (Baltic and Bothnian Echoes from the 

Lithosphere, 1989) seismic lines in the Bay of Bothnia in preparation for the acquisition of a 400 km long onshore 

reflection and refraction profile in central part of Sweden. The main aim of the project is to increase the 

understanding of the tectonic evolution of the mineral-rich Bergslagen region both offshore and onshore. The 

seismic data have been recovered and currently being reprocessed using up-to-date processing methods and 

preliminary results show promising outcome from this work. 

 

Keywords: BABEL, Bergslagen, crust, Moho, seismic imaging, reprocessing 

 

1. Introduction 

In September and October 1989, over 2200 km of offshore seismic lines were acquired in the 

Baltic and Bothnian Sea (BABEL Working Group, 1990). These data were fundamental on 

some of the understanding of the Paleoproterozoic plate tectonic, a matter of debate remained, 

but also several major crustal-scale structures observed from the upper crust all the way to great 

depths and likely some reaching the Moho. To improve and revaluate imaging capability of the 

BABEL data and hence the whole crust in the Bergslagen region in central Sweden, lines 1, 6 

and 7 (Figure 1) have been chosen for now. A particular focus will be given to the northern 

boundary of the Bergslagen in order to study its nature and geological implications. 

Sponsored by the Swedish Research Council (VR), the reprocessing results will serve as 

a basis for the preparation of a proposed onshore refraction and reflection profile in central 

Sweden, parallel to lines 1 and 6, planned to be acquired in early 2017. 

 

2. Preliminary result 

Up to now, only seismic data along line 7 have carefully been processed up to prestack level 

(Figure 2). This included spherical divergence correction, FK-filtering, deconvolution, velocity 

analysis and NMO corrections. This line has a total length of 174 km and consists of 2322 shot 

points (Table 1) with air guns as the seismic source (BABEL Working Group, 1993). Given the 

earlier success with DMO correction (Shahrokhi et al., 2012), we hope additional processing 

steps such as DMO corrections combined with residual statics, and coherency enhancement 

methods and migration will significantly improve the imaging results near the surface and likely 

ready for the time we present these results. 
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Figure 1. (a) Topography and bathymetry, (b) geological and (c) Moho depth maps of the areas 

around BABEL seismic lines. FIRE seismic profiles (blue line), seismological stations (stars) 

and the proposed onshore seismic profile (dashed line) are also shown. Moho depth map is 

plotted based on the data from Grad et al. (2009). 

 

 
Figure 2. Preliminary stacked section of BABEL line 7 reprocessed in this study. 

 

3. Outlook 
BABEL seismic data are not only historical but also contain valuable and unique information 

about the overall tectonic structures of the Baltic Shield. BABEL lines 6 and 1 will be 

reprocessed to provide continuity from one line to another and consistent interpretation of the 

results in the northern boundary of Bergslagen region. One of the aims of the reprocessing is to 

image reflections that are hidden in the source-generated noise in the shallow subsurface  

(< 3 km depth) to be able to better link the deeper reflections to near surface information. 
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Table 1. Acquisition parameters of BABEL survey (BABEL Working Group, 1993). 

 

Line 1 6 7 

No. of shots 4283 3979 2322 

Shot interval (m) 75 62.5 75 

Profile length (km) ~ 321 ~ 249 ~ 174 

Receiver group interval (m) 50 50 50 

Receiver cable length (m) 3000 3000 3000 

Record length (s) 25 23 25 

Sampling rate (ms) 4 4 4 
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