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1. Introduction



	This semi-annual report on the seismicity of Norway and the surrounding areas encompasses the time period July 1st to December 31st, 1996. The seismicity has been compiled from all available seismic stations operating on Norwegian territory including the Arctic islands of Spitsbergen, Bjørnøya and Jan Mayen. In addition, stations from neighbouring countries have been included for large or well recorded events.  

	In Norway, the University of Bergen (UiB) and the Norwegian Seismic Array (NORSAR) operate seismic stations (Figure 3).  These stations are sponsored by different organisations.  The UiB operates the Norwegian National Seismic Network (NNSN) which comprises 10 stations and includes the Svalbard array  (SVAESS) operated by NORSAR.  In addition, there are 13 other seismic stations which are operated by UiB (including two IRIS stations), and two seismic arrays (NORESS and ARCESS) in Norway operated by NORSAR. Phase data from arrays in Russia (Kola), Finland (Finess) and Sweden (Hagfors) are also included when available. All phase data collected are submitted to UiB, and a monthly bulletin is prepared and distributed. A brief overview of the events published in the monthly bulletins is given in this semi annual report. 

	All events with magnitude larger than 1.5 that are detected by the Bergen network are included. The merging of data between NORSAR and Bergen is done on the following principles: i) all local and regional events recorded by NORSAR that are also detected by the Bergen network are included, ii) in addition all local and regional events with local magnitude larger than 2.0 detected by NORSAR and not recorded by the Bergen network are included. Macroseismic data for all felt earthquakes in Norway are also collected, and macroseismic maps are presented.

	The seismic events in this report include both earthquakes and explosions, and it is likely that more than 70 %, based on statistics for a period of 10 years, of the onshore events are explosions. Since the beginning of August 1995 the updated version of the explosion filter has been used to identify probable explosions.

	The network also records and locates teleseismic events.



2.  Velocity models and magnitude relations



	The velocity model used for locating all local and regional events, except for the local Jan Mayen events, is published by  Havskov and Bungum (1987).  Event locations are performed using the HYPOCENTER program (Lienert and Havskov, 1995) and all processing is performed using the SEISAN data analysis software (Havskov, 1995).    

		

P�wave velocity (km/sec) �Depth to layer interface (km)��6.2�0.0��6.6�12.0��7.1�23.0��8.05�31.0��8.25�50.0��8.5�80.0��





Magnitudes are calculated from coda duration and/or amplitudes. The coda wave magnitude scale (MC) is estimated by Engell-Sørensen (pers. comm., 1987):



	MC = �3.0 + 2.6 * log10(T) +0.001 * D.



where T is the coda length in seconds and D is the epicentral distance in km. When instrument corrected maximum ground amplitudes A (nm) are available, local magnitude ML is calculated using the equation given by Alsaker et al. (1991): 



	ML= 1.0 * log(A) + 0.91 * log(D)  + 0.00087 * D � 1.67



where D is the hypocentral distance in km.



For the Jan Mayen area, a local model and coda magnitude scale are used (Sørnes and Navrestad, 1975)

			

P-wave velocity (km/sec)�Depth to layer interface (km)��3.14�0��6.33�3��8.27�18��

  

The coda magnitude for Jan Mayen is given by Westre (1975):                                             



            MC = 3.27log(T)�3.24+0.001*D



where T is the coda duration and D is the epicentral distance in km.

    

The regional and distant events recorded by the network are located using the global velocity model IASPEI91 (Kennett and Engdahl, 1991).



Body wave magnitude is calculated using the following equation (Veith and Clawson, 1972):



            Mb = log(A/T) + Q(D,h)



where h is the hypocentre depth (km), A is the amplitude (microns), T is period in seconds and Q(D,h) is the correction for distance and depth.  



Surface wave magnitude Ms is calculated using the equation (Karnik et al., 1962): 



	Ms = log(A/T) + 1.66log(D) + 3.3



where A is the amplitude (microns), T is period in seconds and D is the hypocentral distance in degrees.   





3.   Events recorded by the Norwegian stations



	A total of 2016 local and regional events, based on the criteria mentioned in section 1, were detected by the Norwegian seismic stations in the second half of 1996. Compared to the previous half year this is an increase of 12%. Of the local and regional events detected during the last six months of 1996, 48% were located. The number of local/regional and distant events, that were detected by the Norwegian seismic stations per month in this period is shown in Figure 1 (excluding NORSAR distant events). The average number of local and regional events per month is 336. 

	A total of 343 distant events were recorded by the Norwegian seismic stations during the second half of 1996, of which 51%  were located. The monthly average is 57 distant events.

	All events (distant, regional and local) recorded by the Norwegian seismic stations from July to December 1996 with M ( 3 are plotted in Figure 2. The number of events is 282. Note that no NORSAR array data is used when locating distant events.

	The station recording statistics for each month from July to December and in total for the second half year of 1996 are given in Table 1. This table gives for each station the number of local events that were recorded only at one station, local events that were recorded on more than one station and distant events that were recorded. At the stations Kautokeino, Mo i Rana, Molde and Namsos the number of single station recordings of local events is very high mainly due to the large distance between the stations. Most of these events are explosions.
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Figure 1.  Number of local  and distant  events recorded by the Norwegian seismic stations per month, 	during the last six months of 1996 (NORSAR distant events not included).  
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Figure 2. Epicentre distribution of earthquakes with M ( 3.0, located by the Norwegian seismic stations 	from July to December 1996. The triangle indicates the location of  Bergen.�Table 1 Monthly statistics of events recorded at each station for the second half of 1996



Abbreviations are: 

Event types: LM=Number of local events recorded at more than one station, LS=local events recorded at only one station and D=distant events  per month in the time period July to December, 1996. 

Stations: ASK=Askøy, BER=Bergen, BJO=Bjørnøya, BLS=Blåsjø, EGD=Espegrend, FOO=Florø, HYA=Høyanger, JMI,JNE,JNW=Jan Mayen, KBS=Kings Bay,  KMY=Karmøy, KONO=Kongsberg, KTK=Kautokeino, LOF=Lofoten, MOL=Molde, MOR=Mo i Rana, NSS=Namsos, ODD=Odda, OSG=Oseberg,  SUE=Sulen, TRO=Tromsø
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4.  The seismicity of Norway and surrounding areas

	

	All local and regional events detected by Norwegian seismic stations during the second half of 1996 are shown in Figure 3.  The number of located events, in the area between 54°N-82°N and 15°W-32°E, including NORSAR readings increased from 623 in the first six months of 1996 to 923 in the last six months of 1996. Using the explosion filter (Ottemöller, 1995, Benson et. al., 1992) more than 55% of these events are identified as probable explosions. In Figure 4 confirmed  and probable explosions are omitted.

	Figure 5 and Table 2 show the 54 local and regional events with any of the reported magnitudes larger than or equal to 3.0.

	The largest earthquake occured on August 20th, at 00:11 (UTC), offshore western Spitsbergen, along the continental shelf. Seismograms for this earthquake are shown in Figure 6. This event with ML=4.8 was followed by a series of aftershocks. The seismograms for this event are shown in Figure 6. The largest earthquakes closer to the Norwegian mainland, were the three events west of Florø occuring on October 31st at 12:52 (UTC) with ML=3.7, at 12:57 (UTC) with ML=3.8 and at 23:47 (UTC) with ML=3.9. 





��

Figure 3. Epicentre distribution of events located by the Norwegian seismic stations from July to	December, 1996. Squares indicate stations that are part of the NNSN. Triangles indicate 	stations  	operated by the Institute of Solid Earth Physics, University of Bergen (UiB), whereas circles 	indicate array stations operated by NORSAR. The stars show the two IRIS (Incorporated Research 	Institutions for Seismology) stations operated by UiB.

��

Figure 4. Epicentre distribution of events located by the Norwegian seismic stations from July to 	December, 1996. Known and probable explosions are not included. Squares indicate stations 	that are part of the NNSN. Triangles indicate stations operated by the Institute of Solid Earth 	Physics, University of Bergen (UiB), whereas circles indicate array stations operated by 	NORSAR. 	The stars show the two IRIS stations operated by UiB.

��

Figure 5. Epicentre distribution of events with M ( 3 located by the Norwegian seismic 	stations 		from July to December, 1996. Squares indicate stations that are part of the NNSN. 			Triangles indicate stations operated by the Institute of SolidEarth Physics, University 			of Bergen (UiB), whereas circles indicate array stations operated by NORSAR. The stars 		show the two IRIS stations operated by UiB.





Table 2 Events with any magnitude ( 3.0 for the time period July to December, 1996,  

	 in the area between 54°N-82°N and 15°W-32°E. The explosion filter has been used.



       year moda hrmi sec mde lat     long  depthFF ns rms magnitudes

       ---------------------------------------------------------------------------

       1996  7 1 0142 16.1 L  80.488  10.059 15.0F   7 1.8 3.4CBER         2.7LNAO

       1996  7 1 1050 34.4 L  72.345  -0.795 15.0   10 1.9 3.3CBER 3.3LBER 2.9LNAO

       1996  7 2 0726 56.4 L  79.981   7.075 15.0    1 0.0                 3.0BNAO

       1996  7 3 1530 54.6 LP 67.343  20.460  0.0F   3 0.0 3.0CBER                

       1996  7 4 1356 50.8 L  72.584   2.628 15.0F   4 0.7 3.1CBER 2.7LBER        

       1996  712 0138 31.0 L  79.623  22.075 15.0    1 0.0                 3.7BNAO

       1996  8 2 2053 11.7 L  73.157   6.306  8.1    8 1.0 3.0CBER 2.7LBER 2.3LNAO

       1996  8 3 0445 59.2 L  73.132   6.566 24.2   15 1.4 3.8CBER 3.3LBER 3.1LNAO

       1996  8 3 0524 36.9 L  73.387   6.155 23.0   12 0.9 3.1LBER         2.5LNAO

       1996  820 0011  3.4 L* 78.058   7.486 10.0F  16 2.0 4.8LBER 5.4BBER 5.3BPDE

       1996  820 0021 18.3 L  77.818   8.790  0.0    8 0.9 3.3CBER         2.9LNAO

       1996  820 1818 58.8 L  78.209   8.541 11.0F   1 0.7                 3.6BNAO

       1996  820 1917 46.9 L  77.502   9.437 15.0    1 0.0                 3.3BNAO

       1996  820 2008 44.3 L  77.268  10.138 10.0F   1 0.8                 3.5BNAO

       1996  822 2357 52.1 L  77.130  10.712  8.0F   1 0.7                 3.5BNAO

       1996  823 1953 15.8 L  81.101   0.365 15.0    1 0.0                 3.4BNAO

       1996  825 1943 56.8 L  77.824   8.414  1.5    6 0.8 3.0CBER         2.5LNAO

       1996  828 1430 35.3 L  79.480  26.653  0.0    1 0.1                 3.2BNAO

       1996  829 0622 11.5 L  73.283   5.223 10.0F  13 1.3 3.5CBER 3.3LBER 2.9LNAO

       1996  9 2 0944 42.0 L  79.922  24.810 15.0    1 0.0                 3.3BNAO

       1996  9 2 1120 57.5 L  80.037  23.272  0.0    1 0.3                 3.8BNAO

       1996  920 1903  0.0 L  79.869  23.819  0.0    1 0.1                 3.3BNAO

       1996  923 1638  9.0 L  79.719  24.726  0.0    1 0.1                 3.3BNAO

       1996  924 1942 10.2 L* 63.210  15.186 15.0F  18 2.4 3.0CBER 2.8LBER 2.7LNAO

       1996  925 0133 15.5 L  77.729  17.861 15.0    1 0.0                 3.1BNAO

       1996  925 2119 26.4 L  77.727  20.607 15.0F   9 2.3 3.7LBER         3.1LNAO

       1996 10 8 0454  8.3 L  77.679  20.180 15.0    6 0.7 2.8CBER 3.4LBER 3.1LNAO

       1996 1013 0011 56.2 L  77.788   8.849 15.0    2 0.7 3.1LBER                

       1996 1015 2301 50.0 LP 66.920  23.579  0.0F   9 0.8 3.0CBER 2.4LBER 2.4LNAO

       1996 1016 0807 15.4 L  77.532  20.080 15.0    5 1.3 3.2LBER         2.8LNAO

       1996 1018 1109 18.2 LP 69.369  30.717  0.0F   7 1.4 3.0CBER         2.5LNAO

       1996 1031 1252 11.8 L* 61.779   3.607 20.0F  36 1.4 3.4CBER 3.7LBER 3.6LNAO

       1996 1031 1257 45.2 L* 61.739   3.672 20.0F  34 2.3 3.3CBER 3.8LBER 3.7LNAO

       1996 1031 2347 40.2 L* 61.758   3.598 20.0F  31 1.2 3.7CBER 3.9LBER 3.7LNAO

       1996 11 4 2314 13.3 L  72.435   2.937 10.0F  11 1.0 3.2LBER         2.9LNAO

       1996 1120 2150 29.7 L  72.768   4.435 15.0F  13 1.3 3.1LBER         3.0LNAO

       1996 1122 0353 30.7 L* 72.913   3.834 15.0F  15 1.7 3.2CBER 3.4LBER 3.0LNAO

       1996 1122 0459  5.3 L* 72.737   4.039 15.0F  16 1.2 3.2CBER 3.3LBER 3.1LNAO

       1996 12 2 0006 33.0JL  71.439  -8.168 15.0F   8 0.5 3.7LBER                

       1996 1212 0305 15.9JL  70.971  -8.146 15.0F  12 0.8 3.8LBER         2.7LNAO

       1996 1216 0409  5.3 L* 61.010   3.906 20.0F  23 1.1 3.0CBER 2.8LBER 3.0LNAO

       1996 1216 2343 41.8JL  71.327  -9.162 15.0F   3 0.1 3.2LBER                

       1996 1217 1119 47.2 L  72.531   3.503 12.8    8 1.2 3.3CBER         2.6LNAO

       1996 1218 0907 13.6JL  71.327  -9.127 15.0F   3 0.1 3.0LBER                

       1996 1220 1048 25.2JL  71.238  -9.016 15.0F   3 0.0 3.0LBER                

       1996 1223 0510 46.9JL  71.107  -9.227 15.0F  14 0.9 3.6LBER 4.9CBER               

       1996 1223 1827 58.7JL  71.232  -9.035 15.0F   3 0.0 3.3CBER 2.8LBER        

       1996 1224 0647 28.0JL  71.295  -9.110 15.0F   3 0.0 2.9CBER 3.3LBER        

       1996 1224 1346 45.9JL  71.312  -9.210 15.0F   3 0.1 2.8CBER 3.3LBER        

       1996 1225 1735 27.9JL  71.100  -8.951 15.0F  19 0.8 5.0CBER 4.2LBER 4.8BPDE

       1996 1225 1802 34.8JL  71.323  -9.026 15.0F   3 0.1 3.4CBER 2.9LBER        

       1996 1226 0828  6.1JL  71.216  -8.973 15.0F   3 0.0 3.4CBER 2.8LBER        

       1996 1227 0334 19.2JL  71.310  -9.192 15.0F   3 0.1 3.0CBER 2.7LBER        

       1996 1231 1611 55.4 L* 66.695  13.586  5.0F  13 1.3 3.1CBER 3.0LBER 2.9LNAO



















Abbreviations are:



date: year, mo = month, da = day	

origin time given in UTC: hr = hour, mi = minutes, sec = seconds

m= model identification (blank=standard model, J=Jan Mayen model, L=only nearest stations used)

d = distance identification (L=local, R=regional, D=distant)

e=event identification (*=well recorded, P=probable explosion, E=known explosion)

location: lat = latitude, long=longitude

depth = focal depth (km)

FF: first F for fixed depth, second F for fixed location

ns = number of stations

rms = root mean square of the travel-time residuals

magnitudes: 	magnitude type (C=coda, L=local, B=body wave, W=moment) and magnitude reporting agency (BER=Bergen, NAO=NORSAR, PDE=Preliminary Determination of Epicenters)

�











































































Figure 6. Seismograms for the earthquake on August 20th 1996 at 00:11 (UTC). The station 	abbreviations are: BLS=Blåsjø, FOO=Florø, HYA=Høyanger, KBS=Kings Bay, 	KTK=Kautokeino, 	LOF=Lofoten, MOL=Molde, MOR=Mo i Rana, NSS=Namsos, 	ODD=Odda, TRO=Tromsø.

�5.  Felt events

	

	Seven events were reported felt during the second half of 1996 (see Table 3). Only three of these were large enough to be felt by a sufficient number of people so that macroseismic questionnaires could be sent. These three events on October 31st offshore Florø, were felt with equal intensity and hence only one macroseismic map is presented (Figure 7). Figure 8 shows seismograms from this event recorded by Norwegian stations. The location is based on these recordings and supported by data from Finland, Sweden and UK. 

	The intensity map (Figure 7) displays modified Mercalli Intensity (MMI) contours.  Each observation point is indicated with a number that gives the intensity.  An intensity of 1 indicates that a macroseismic questionnaire was returned, but that the earthquake was not reported felt at that location. If no macroseismic questionnaire was returned the location is marked by a 0.

   



Table 3  Earthquakes felt in Norway during the time period July to December, 1996 (excluding 	Jan Mayen 	and Spitsbergen). 



Date�Time (UTC)�Max Intensity on (MMI) scale�Magnitude  (BER)�Epicentral Location,  Area��31.10.96�12:52�IV�3.4 (MC)

3.7 (ML)�61.78N / 3.61E

Offshore Florø, Western Norway��31.10.96 �12:57�IV�3.3 (MC)

3.8 (ML)�61.74N / 3.67E

Offshore Florø, Western Norway��31.10.96�23:47�IV�3.7 (MC)

3.9 (ML)�61.76N / 3.60E

Offshore Florø, Western Norway��11.11.96�16:41�II�2.5 (MC)

2.7 (ML)�59.76N / 6.40E

Sauda, Southwestern Norway��10.12.96�10:42�II�2.4 (MC)

2.8 (ML)�59.16N / 5.97E

Rennesøy, Southwestern Norway��16.12.96�04:09�II�3.0 (MC)

2.8 (ML)�61.01N / 3.90E

Offshore Sula, Western Norway��31.12.96�16:11�II�3.1 (MC)

3.0 (ML)�66.70N / 13.59E

Meløy, Northern Norway���



















































































Figure 7. Macroseismic data for the earthquake felt offshore Florø, Western Norway on the 	31.10.1996 at 12:57 (UTC).

















































































Figure 8. Seismograms for the earthquake felt in Western Norway on the 31.10.1996 at 12:57 	(UTC). 	The station abbreviations are: ASK=Askøy, BER=Bergen, BLS=Blåsjø, 	EGD=Espegrend, 	FOO=Florø, HYA=Høyanger, KMY=Karmøy, KONO=Kongsberg, MOL=Molde, MOR=Mo i 	Rana, NSS=Namsos, ODD=Odda.
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6. Well recorded events



	Since January, 1995, well recorded earthquakes have been selected during the daily analysis and specially marked in the Bergen data base. The event selection is based on signal to noise ratio and the number of recording stations and this means that both small events near the network and large events further away have been selected. These events are studied in more detail than the remaining events. Additional phase readings and waveform data are collected if available, mainly from NORSAR and BGS. Particularly the location and the depth estimates are checked. For each event the rms-vs-depth is checked and if possible the event is located using only the nearest stations (D< 200 km) to see if this gives a better location with a well constrained depth. If this is the case, the depth is fixed and the event is relocated using all stations. If the depth is at an interface of 12 or 23 km, it is fixed to 15 and 23 km respectively. If no clear depth can be determined and the event is thought to be an earthquake, the depth is fixed to 15 km. For this report 30 events have been analysed (see Table 4). The locations of these events and their error ellipses are shown in Figure 9 where it should be observed that the epicentres lie with 90 % confidence within the error ellipses. Note that the largest semi-axis is about 20km, hence the largest location error is the same. Wereas on the average the location error is usually smaller.

	Fault plane solutions were determined for 6 well recorded events. All of these events are from Southern Norway and show similar mechanisms (oblique normal faulting within an E-W compressional stress regime). The values of strike, dip and rake are given in Table 4. The fault plane solutions are shown in Figure 10.





�Table 4. List of 14 well recorded events in the second half year of 1996 including the values of strike, dip and rake in the line following the event 	line.



 year damo hrmi sec mde lat     long  depthFF ns rms magnitudes                       MO    ST    OM   f0    R    FP AI

 ----------------------------------------------------------------------------------------------------------------------

 1996  7 5 0220 47.7 L* 61.261   4.820 20.0F  11 1.2 2.2CBER 2.0LBER 1.9LNAO 2.0WBER 12.1  2.9   0.9  9.72 0.13   -  +

 1996  713 0556 47.5 L* 61.382   4.109 12.0F   9 1.0 2.1CBER 1.5LBER 1.6WBER         11.5  1.3   1.4 11.95 0.11   -  - 

 1996  713 1019  6.4 L* 61.094   3.927 15.0F   6 0.5 1.2CBER 1.4LBER 1.5WBER         11.3  1.1   1.6 13.68 0.09   -  -

 1996  716 0945  9.4 L* 61.715   4.580  6.0F   9 0.7 2.1CBER 1.7LBER 1.8WBER         11.8  1.7   1.9 10.70 0.12   -  -

 1996  718 0946 53.3 L* 60.164   2.306 15.0F   9 1.5 2.5CBER 1.8LBER 2.1WBER         12.2  5.5   3.0 11.10 0.11   -  -

 1996  726 0742 12.0 L* 61.749   2.292 15.0F   9 0.4 2.4CBER 1.8LBER 2.1WBER         12.2  2.3   3.2  8.96 0.14   -  -

 1996  8 5 2004 41.4 L* 75.480  13.561  8.0F  10 1.1 2.0CBER 2.3LBER 2.8LNAO 2.4WBER 12.6  1.4  10.9  4.99 0.25   -  +

 1996  8 6 1303 52.1 L* 60.971   6.559 15.0F   8 1.5 2.1CBER 1.7LBER 1.9LNAO 2.0WBER 12.1  0.5   5.2  5.78 0.22   -  +

 1996  810 0507 25.9 L* 59.845   6.145 15.0F   8 0.8 1.3CBER 1.2LBER 1.4WBER         11.1  0.6   8.8 12.45 0.10   -  -

 1996  814 0020 51.9 L* 59.588   5.534 12.0F  10 1.6 1.8CBER 1.5LBER 1.7WBER         11.7  1.2   4.8 10.28 0.12   -  -

 1996  815 2341 13.4 L* 59.872   5.741  6.0F  12 1.1 2.1CBER 1.6LBER 1.6LNAO 1.8WBER 11.8  1.7   7.8 10.50 0.12   +  +

  strike: 327.20    dip: 62.00    rake: -11.20

 1996  819 0047 18.4 L* 61.435   4.139 15.0F   7 1.1 1.4CBER 1.7LBER 1.5WBER         11.4  0.5  10.5  9.63 0.13   -  -

 1996  820 0011  3.4 L* 78.058   7.486 10.0F  16 2.0 4.2CBER 4.8LBER 4.3SBER 5.4BBER                              -  +

                                                        5.3BPDE

 1996  9 6 0028 53.1 L* 62.319   1.378 15.0F  16 1.2 2.3CBER 1.9LBER 2.1LNAO 2.1WBER 12.2  1.1   4.4  6.90 0.19   -  +

 1996  924 1942 10.2 L* 63.210  15.186 15.0F  18 2.4 3.0CBER 2.8LBER 2.7LNAO 3.0WBER 13.6  7.3   7.7  4.17 0.34   -  +

 1996  925 1047 58.3 L* 60.460   4.872 15.0F  12 1.7 1.5CBER 1.7LBER 1.6LNAO 1.6WBER 11.5  0.9   6.2 10.75 0.12   -  +

 1996  927 0453 40.7 L* 60.776   3.596 20.0F  11 0.7 1.6CBER 1.9LBER 1.8LNAO 2.1WBER 12.2  1.2   7.1  6.90 0.20   -  +                                                   

 1996 1030 0346 10.4 L* 61.088   4.089 10.0F  13 1.0 2.0CBER 2.1LBER 1.9LNAO 2.1WBER 12.3  5.5  18.3 10.75 0.12   +  +

  strike: 300.00    dip: 60.00    rake: 0.00

 1996 1031 1252 11.8 L* 61.779   3.607 20.0F  36 1.4 3.4CBER 3.7LBER 3.6LNAO 3.6WBER 14.5 14.5  13.5  2.67 0.49   +  +

  strike: 312.70    dip: 65.60    rake: -32.70

 1996 1031 1257 45.2 L* 61.739   3.672 20.0F  34 2.3 3.3CBER 3.8LBER 3.7LNAO 3.6WBER 14.4 29.4  16.4  3.41 0.38   +  +

  strike: 312.40    dip: 60.50    rake: -28.30

 1996 1031 2347 40.2 L* 61.758   3.598 20.0F  31 1.2 3.7CBER 3.9LBER 3.7LNAO 3.3WBER 14.1 60.7  21.6  5.42 0.25   +  +

  strike: 296.60    dip: 52.20    rake: -50.80

 1996 1111 1641  6.9 L* 59.763   6.404 15.0F  14 2.0 2.5CBER 2.7LBER 2.5LNAO 2.3WBER 12.6  6.8  28.0  8.93 0.14   -  +

 1996 1118 0848  1.1 L* 61.872   5.106 15.0F   7 1.5 1.9CBER 1.8LBER 1.7LNAO 1.8WBER 11.9  1.7  47.2 10.11 0.13   -  +

 1996 1121 1109 28.8 L* 60.803   4.121 15.0F  11 1.5 1.7CBER 1.9LBER 2.0LNAO 1.7WBER 11.6  0.6  71.1  8.45 0.15   -  +

 1996 1122 0353 30.7 L* 72.913   3.834 15.0F  15 1.7 3.2CBER 3.4LBER 3.0LNAO 3.3WBER 14.0  2.0  49.3  2.08 0.62   -  +

 1996 1122 0459  5.3 L* 72.737   4.039 15.0F  16 1.2 3.2CBER 3.3LBER 3.1LNAO 3.4WBER 14.1  2.5  39.0  2.03 0.63   -  +

 1996 1210 1042 36.6 L* 59.157   5.966 15.0F  13 1.6 2.4CBER 2.8LBER 2.5LNAO 2.7WBER 13.1 13.0  79.8  7.97 0.16   -  +

 1996 1216 0409  5.3 L* 61.010   3.906 20.0F  23 1.1 3.0CBER 2.8LBER 3.0LNAO 3.0WBER 13.6 44.6  55.5  7.96 0.17   +  + 

 strike: 327.20    dip: 62.00    rake: -11.20

 1996 1230 2102 26.9 L* 66.799   8.285 20.0F   8 0.4 2.6CBER 2.1LBER 2.1LNAO 2.4WBER 12.6  3.5  84.2  7.11 0.18   -  +

 1996 1231 1611 55.4 L* 66.695  13.586  5.0F  13 1.3 3.1CBER 3.0LBER 2.9LNAO 3.2WBER 13.8  3.9  35.8  2.95 0.44   -  +



�

Abbreviations are:

date: year, mo = month, da = day	

origin time given in UTC: hr = hour, mi = minutes, sec = seconds

m= model identification (blank=standard model, J=Jan Mayen model, L=only nearest stations used)

d = distance identification (L=local, R=regional, D=distant)

e=event identification (*=well recorded, P=probable explosion, E=known explosion)

location: lat = latitude, long=longitude

depth = focal depth (km), FF: first F for fixed depth, second F for fixed location

ns = number of stations

rms = root mean square of the travel-time residuals

magnitudes: 	magnitude type (C=coda, L=local, B=body wave, W=moment) and magnitude reporting agency (BER=Bergen, NAO=NORSAR, PDE=Preliminary determination of epicenters)

MO = log of seismic moment in Nm, ST = stress drop in bar, OM = log spectral level in nm sec, 

f0 = corner frequency in Hz, R = source radius in km

FP = fault plane solution, AI = addidional information (phase readings from other agencies) has been used ( + = YES, - = NO )
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Figure 9. Epicentre distribution and error ellipses of well recorded events in the second half of 	1996. Epicentres lie with 90 % confidence within the error ellipses.

��

Figure 10. Earthquake focal mechanisms (indicated by stereographic projection) in the 	second half 	of 1996. Squares indicate stations operated by the Institute of Solid Earth Physics, University 	of Bergen (UiB), whereas the star shows the IRIS station KONO. The epicentres are 	indicated by circles. Numbers refer to the focal mechanisms.

�

7. T waves



	T waves (tertiary waves) were recorded for four events with location more than 600 km northwest of Lofoten islands. These seismic waves travel at very low velocities. They correspond to sound waves trapped in the oceanic water layer. T waves are usually recorded on ocean bottom seismographs, but also on stations near the coastline as in this case (for more details see e.g. Lay and Wallace, 1995). As an example the seismograms of the event on 22.11.96 at 03:54 (UTC) are shown in Figure 11.



 year moda hrmi sec mde lat      long depthFF ns rms magnitudes

-----------------------------------------------------------------------------

 1996  8 2 1753 57.8 L  72.405   2.337 10.0F   6 0.8 2.5LBER         2.2LNAO1

 1996 1120 2150 28.3 L  72.733   4.644  0.0   13 1.2 3.1LBER         3.0LNAO1

 1996 1122 0353 30.4 L* 72.909   3.885 15.0F  15 1.7 3.2CBER 3.4LBER 3.0LNAO1

 1996 1122 0459  4.9 L* 72.730   4.038 15.0F  16 1.2 3.2CBER 3.3LBER 3.1LNAO1



















































Figure 11. Seismograms for the earthquake on the 22.11.1996 at 03:54 (UTC) with recorded T 	waves. The station abbreviations are: LOF=Lofoten, KTK=Kautokeino, 	TRO=Tromsø. The 	T waves are arriving several minutes after the P-phases and are therefore recorded as a 	separate event.
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