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SUMMARY OF SPECIAL TECHNICAL REPORTS/PAPERS PRESENTEP 

Fennoscandian Seismicity 1954-1978: Hypocentral Distribution and 

Focal Mechanisms 

A comprehensive collection and analysis of seismicity data for Fenno­

scandia has resulted in a catalogue for the years 1954-1978 comprising 

604 earthquakes, with location predominantly based on instrumental 

recordings. The catalogue has been obtained by (1) collecting all 

available epicenter location estimates for the region, (2) deciding whether 

the event is a natural earthquake or an explpsion, and (3) arranging 

the available epicentrql estimates for each event in order of priority 

on the basis of assumec:l reliability. Following this procedure, we have 

constructed a new epicenter map for Fennoscandia covering the time interval 

1954-1978 (Fig. VI.1.1). The new and extended catalogue in comparison 

to that of Husebye et al (1978) has given some new features which deserve 

some comments. First of all we notice that the main zones are now even more 

clearly outlined. This applies in particular to the Norwegian Sea zone 

north of the Lofoten islands, and even more clearly the western Norway 

zone where a number of events farther out and along ~he continental 

margin now have been added to the catalogue. The seismicity of southeastern 

Norway now seems ~o correlate better with the Oslo Graben (see also 

Fig. VI.1.2) and the southward extending Oslo Rift zone, with a concen­

tration of activity at the hypothesized Skagerrak triple junction. With 

the pr~viously available data (Husebye et al, 1978) this area exhibited 

a rather diffuse seismicity pattern. In Sweden we notice that the 

Vanern area seismicity is now better defined, as well as the Bothnian 

zone, which extends all the way from Vanern to Lappland. 

The possibilities of meaningful seismotectonic interpretation are usually 

significantly improved by the availability of fault-plane solutions, 

and in particular so for intraplate earthquakes (Sykes, 1978). The first 

such solution is only recently published in connection with the Mel0y 

earthquakes (See Section VI.2), and three more solutions are now presented 

here (Bungum and Fyen, 1979). Fault plane solutions for local earthquakes 

using first motion data require a relatively dense network of stations 

surrounding the epicenter, and that the horizontal extent of the network 

is properly scaled to the focal depth. This has been the case for three 

earthquakes which occurred inside the NORSAR array in 1971 (19 Jul, 00.59.12) 
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in 1973 (23 Nov, 06.49.37) and in 1977 (11 Dec, 21.46.12). Their loca­

tions are shown in Fig. VI.1.2 and the details of the solutions are 

presented in Fig. VI.1.3. For the 1971 eveµt the given solution is the 

only one (within ~2° variation in strike and dip) that avoids discordant 

points and simultaneously keeps the two planes orthogonal. The faulting 

is normal with a significant strike slip component, while for the 1973 

event the faulting is strike slip with a significant normal component 

(within a variation of about 5° in strike and 10° in dip). The result 

for the 1977 ev2nt is also quite good, even if two of the quadrants have 

no data and the third has only one point. The reason for this is that 

the epicenter is surrounded by compressional first motions which have to 

be placed in one and the same quadrant, and there is consequently room 

for practically no change in the solution when subjected to the orthogonality 

condition. The faulting for this event is almost purely normal. It is 

important to keep in mind that all fault plane solutions obtained in 

this way are critically dependent on precise hypocentral solutions. This 

being the case, we conclude that the obtained solutions have a very high 

degree of reliability. 
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Fennoscandian earthquakes, 1954-1978 (604 epicenters). 
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Fig. VI.1.2 The Oslo Region with an outline of the structural geology. 
The three focal mechanism sol,utions presented in Fig. VI. 1. 3 
are also shown (Events 1, 3, 7), as well as the locations 
of other earthquakes in our catalogue. The area covered by 
the NORSAR seismometers is indicated by a dashed circle. 
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Fig. VI.1.3 
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Fault plane solutions for 3 events whose locations are 
shown in Fig. VI.1.2, plotted in a stereographic projection 
of the lower hemisphere, with solid and open circles 
indicating compressions and dilatations, respectively. 
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