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Introduction

The purpose is to revise all earthquakes with magnitude larger than or equal to 3.5 for events in Norwegian areas.  The time period is from 1700 to 2007. No explosions or probable explosion are included. The final list of earthquakes are given in the Appendix and can also be seen at www.geo.uib.no/seismo/nnsn/AREA/historic_area.html
Area

The prime area to cover is latitude 54 to 72 and longitude 0 to 32 degrees. This area was divided into the following sub areas, mainly based on a similar subdivision by NORSAR

	Area number
	Low latitude
	High latitude
	Low longitude
	High longitude

	1
	54
	59
	9
	14

	2
	54
	59
	0
	9

	3
	59
	62
	0
	4

	4
	59
	61
	4
	7

	5
	59
	61
	7 
	14

	6
	61
	62
	4
	7

	7
	61
	63
	7
	14

	8
	62
	65
	0
	7

	9
	63
	65
	0
	14

	10
	65
	68
	0
	11

	11
	65
	68
	11
	17

	12
	68
	72
	0
	16

	13
	68
	72
	16
	32


Table 1  Areas for which events were specially checked and maps made.

Method

In the following BER refers to the Bergen data base. Norsar data is understood to be data from www.norsar.no/seismology/general/historical. The steps done were the following:

· Divide data base in time before and after 1980. Before 1980, only comparison with Norsar and revision if missing data. If data is missing, also check with ISC.
· Check all Norsar areas vs  BER and find data missing in BER, make list of missing events.

· In prime area, check all ISC >= 3.5, 1980-2006

· After 1980, only events with a Ml(BER)  larger than or equal to 3.5 are considered to be revised, see below.
Magnitudes for events after 1980:

All events checked and  included, must have BER Ml. To achieve this, the following steps were done:

Check all events with any magnitude larger than 3.5

If only Mc, try to calculate Ml or Mw

If no digital data, use regression from other magnitudes to get BER Ml
Magnitude comparisons made with some comments:

PDE mb to BER Ml
Ml NAO to BER Ml
Must re-evaluate Ml NAO vs BER for events larger than 4.0, seems like Ml NAO and Ml BER are about the same.
Ml UPP to NAO Ml: Few events, assume two magnitudes identical
Ml BER Mw BER: Most show a nice linear regression
Ml IGS Ml BER: No data for comparison,  
Ml IGS Ml NAO and Ml IGS  Ml UPP. Seems that IGS magnitudes generally are higher than the Scandinavian magnitudes, could be caused by events being nearer the UK, not checked.
Ml SSN Ml BER: No data for comparison, assume same magnitude
Many obviously wrong BNAO, too high.
Priority of magnitudes to be used:
Before 1980: Use as reported

After 1980: User in order of priority: BER, NAO, UPP, others

All events with revised magnitudes will have a comment in the S-file of what was done including the regression scale used.
In order to select the revised events after 1980, the BER data base must be searched for Ml BER ONLY.

Output

      -     An updated BER data base
· Maps for individual areas are made with all events larger than 3.5 for the entire period, see Appendix or www.geo.uib.no/seismo/nnsn/AREA/historic_area.html
Revision of all the events with magnitude ML≥3.5 recorded before 1980 and those events which were listed by Norsar after 1980

The revision of the database for all the events with magnitude ML ≥ 3.5  recorded in Norwegian areas has been carried out by comparing them against the events listed by NORSAR as primary source from the same order of magnitude and using the NORSAR areas. The goal of the revision is to detect which events have been missing in the BER database from the beginning of the earthquake’s registration in Norway, around 1700, until 1980 when the Norwegian seismic network was fully deployed. In case of missing BER data, the event has been further compared with other surveys; The NORSAR  catalogue www.norsar.no/seismology/general/historical/, The International Seismological Centre (ISC), the Scandinavian Seismic Archive and the Seismological Observatory Bulletin.

A total of 14 events which occurred before 1980 were found either incomplete or missing in BER. The header line contains for each event  Year, Month, Hour, Latitude, Longitude and Magnitude data. In chronological order, are described as follows:

1879 1229 18 65.500 12.000 5.8 PML (Compared against NORSAR and The Scandinavian Earthquake Archive). The missing event was checked against the Scandinavian Earthquake Bulletin which only reported an event occurred at 1879 1221 18 65.400 11.900 4.1 PML (present in the BER database). The similarity between the data refer to both events and the fact that the Scandinavian Earthquake Bulletin only reports one of them make us think that Norsar has duplicated it by mistake so it was not added.

1954 1217 22 62.300 6.000 3.7 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll.

1955 0517 80 67.400 11.000 4.3 HST (Compared against NORSAR). ISC does not report the event. This event appears duplicated either in the BER database or in Norsar and it was reported at 08h and at 80h by mistake so, the second one was deleted from the BER database.

1955 0719 21 60.100 5.000 3.7 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing in the database and there is no data available from the whole July 1955. The event was added from the Seismological Observatory, University of Bergen, given by Markvard A. Sellevoll.

1956 0215 05 60.700 4.600 3.6 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll.

1957 1217 06 61.200 4.700 3.8 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll.

1957 1229 13 61.400 5.100 3.9 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll.

1958 0206 05 59.800 6.300 3.5 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll.

1967 0819 07 70.700 15.800 3.8 ISC (Compared against NORSAR and ISC). ISC reports the event. The event had no magnitude available which was added from the ISC data.

1969 0929 10 65.100 6.500 5.0 PML (Compared against NORSAR and ISC). ISC reports the event. The event is present in the BER database although the longitude differ by far from the reported by both Norsar and ISC. There is also no magnitude data available. The missing data was added from ISC.

1969 1012 05 65.100 6.200 4.4 ISC (Compared against NORSAR and ISC). ISC reports the event. The event is in the BER database with a ML = 4.7 WBAT and 4.7 WCON. Norsar reports 4.4 ISC although currently ISC reports a magnitude equal to 4.1 so, according to the other values existing in the database a ML = 4.4 was assigned.

1971 0114 02 62.050 5.300 4.0 SEL (Compared against NORSAR and The Seismological Observatory). ISC reports the event at 09h31min. This event has also been available in BER at 09h31min with no data gaps, leading us to conclude that Sellevoll reported a wrong hour by mistake.  

1971 0323 20 60.000 3.000 4.4 HEL (Compared against NORSAR and ISC). ISC reports the event but not the magnitude. It is present in the database but with no magnitude(s) available. As the event was not felt the magnitude should be lower than 3.5 so a ML = 3.0 has been assigned.

1971 0828 19 61.660 4.730 4.8 SEL (Compared against NORSAR and The Seismological Observatory). ISC does not report the event. It was missing and added from the Seismological Observatori, University of Bergen, given by Markvard A. Sellevoll. An identical event occurred on the 20th August was already listed in the BER database. Moreover the event on 28th is not located on the Seismological Observatory maps but it is on the 20th so it was catalogued on the 20th August since we concluded that the omission on the map could has been due to a typographic error.

So during this period 7 events with magnitude higher than 3.5 were missing and further on incorporated. All of them were added from the Scandinavian Earthquake Bulletin and showed magnitudes slightly over 3.5 though none of them achieves the magnitude 4.0. 

In parallel with the current updating, all the other events with ML ≥ 3.5 taking place after 1980 and present in Norsar database were also revised, letting us notice other mislocations and data gaps. 

1984 0517 07 66.194 14.133 3.9 BER (Compared against NORSAR and the Scandinavian Earthquake Archive). ISC does not report the event. The event is present in the BER database showing a strong deviation from the Norsar location. It was checked against the Scandinavian Earthquake Archive which reported 80.1N and 3.4E, the same coordinates listed in BER, leading us to conclude that Norsar has misextracted the location data from BER. However, the event is out of the area so it was not included in the present survey.

1991 0609 08 65.180 12.360 3.6 BER (Compared against NORSAR and ISC). ISC reports the event and it is also reported by Norsar. The event is actually non existing since it has not been recorded neither on the seismograms nor in the original bulletins and therefore there must have been a mistake at the time. 

1995 0721 11 68.860 28.740 4.1 ISC (Compared against NORSAR and ISC). ISC reports the event. The event has no magnitude available. Norsar reports 4.1 type ISC, magnitude which was incorporated from EID. As the EID data is usually strongly deviated from ours, the magnitude was calculated from the BER data, obtaining a  ML  = 2.3LBER.   On the other hand the location was not available either so the ISC location was incorporated since according to the BER database only 2 stations reported the event.

1995 1010 12 66.790 14.580 3.5 ISC (Compared against NORSAR and ISC). ISC reports the event. The location differs much from the BER location because it was not originally located since only 2 stations recorded it. The event was relocated and the magnitude calculated, appearing to be ML = 2.5LBER therefore lower than 3.5.

Table 2   Events revised before 1980 and corrections made to events after 1980 based on comparison with Norsar data.
	Event
	Hour (hh/mm)
	Latitude (N)
	Longitude (E)
	Magnitude
	Zone
	Status
	Action

	 
	
	 
	 
	 
	 
	 
	 

	1879 1229
	18??
	65 500
	12 000
	5.8PML
	11
	Missing
	None, event duplicated in Norsar

	1954 1217
	22:11
	62 300
	6 000
	3.7SEL
	9
	Missing
	Added

	1955 0517
	08:00
	67 400
	11 000
	4.3HST
	11
	Present
	Deleted

	1955 0719
	21:26
	60 100
	5 000
	3.7SEL
	4
	Missing
	Added

	1956 0215
	05:36
	60 700
	4 600
	3.6SEL
	4
	Missing
	Added

	1957 1217
	06:10
	61 200
	4 700
	3.8SEL
	6
	Missing
	Added

	1957 1229
	13:35
	61 400
	5 100
	3.9SEL
	6
	Missing
	Added

	1958 0206
	05:36
	59 800
	6 300
	3.5SEL
	4
	Missing
	Added

	1967 0819
	07:05
	70 700
	15 800
	3.8ISC
	12
	Present
	Magnitude addition

	1969 0929
	10:27
	65 100
	6 500
	5.0PML
	10
	Present
	Magnitude and location addition

	1969 1012
	05:19
	65 100
	6 200
	4.4ISC
	10
	Present
	Magnitude addition

	1971 0114
	09:31
	62 050
	5 300
	4.0SEL
	9
	Present
	None,ok in BER

	1971 0323
	20:05
	60 000
	3 000
	4.4HEL
	3
	Present
	Magnitude addition

	19710828
	19:06
	61 660
	4 730
	4.8SEL
	6
	Missing
	Added 

	1984 0517
	07:55
	66 194
	14 133
	3.9BER
	11
	Present
	None, ok in BER

	1991 0609
	08??
	65 180
	12 360
	3.6BER
	11
	Non existing
	None

	1995 0721
	11:13
	68 860
	28 740
	4.1ISC
	13
	Present
	Magnitude calculation and added location

	1995 1010
	12:51
	66 790
	14 580
	3.5ISC
	11
	Present
	Relocation and magnitude calculation


Revision of the events with magnitude ML≥3.5 throughout the period comprised between 1980 and 2006 

The purpose of the present revision is to compare the data stored in the BER database against the ISC data for those of the events with any magnitude in ISC catalogued equal or larger than 3.5 and hence to detect whether there are missing events. The area of study has been limited between 54-72N and 0-32E for the period comprised from 1980 to August 2006 according to the ISC data availability.

According to the magnitude, geographical coordinates and the period considered, a sub-data base from ISC (International Seismological    Centre) has been created and stored in a Seisan database, obtaining an output of 1568 seismic events. In contrast, 126 events were available from BER according for the same area, magnitude and time conditions. The disparity of the results leant us to go one step further and check one by one the events selected from ISC. A thorough inspection revealed that a high number of events had been recorded with magnitudes higher or much higher than the magnitude recorded by the Norwegian seismic network. And many of these events were not available in NNSN. A further analysis showed that most of the suspicious events displaying too high magnitudes had also been reported by the same agencies. So, when listing the 1568 ISC’s events, some important mismatches between agencies have been detected especially from 1995 to 1998, when only the EID agency reports events with magnitudes averaged between 3.5 and 3.9 and so from 2000 to 2005. There were a total of 564 with these magnitudes (see Annex 1). Most of the same events have been recorded below the threshold of 3.5 by BER and therefore leading us to exclude them. 

As a test, events with magnitude equal to or higher than 4.0 were compared to BER and ISC. In this case only 22 events were available from the BER database and 371 from the ISC base. This second comparison let us to detect a large number of 184 events reported by HFS with magnitudes averaged from 4.2 to 4.9 (see Annex 2), values strongly deviated from the lower magnitudes recorded by BER and around the threshold of 3.5, showing that magnitude data coming from HFS agency should be excluded. So, with the aim of keeping the closest coherence when comparing between the BER and the ISC’s results, the magnitudes have been only compared with NAO,UPP,IGS,ISC,HEL and BGS agencies since the magnitude regressions (see xx) display a good correlation with BER.  

After comparing the events with magnitude larger than 3.5 from one the agencies NOR, UPP, HEL, IGS, ISC, BER and BGS, reporting the most precise data for the area of study, 283 events has been extracted and analysed against the BER database.

Updating

In order to be included in the present survey, all the events listed in the updated base have as basic condition to have a magnitude ML BER≥3.5. However, many of the revised events showing magnitudes higher than 3.5 in the ISC list were already listed in BER with magnitudes under 3.5 and therefore not considered for the study. 

So the discussion has been centred on the missing events (either real events or explosions), events with missing ML magnitude and further calculated from UPP and NAO, events with no magnitude in BER, events outside the area according to BER and events with wrong ISC magnitude. 

The revised events have been divided into 7 categories according to the sort of incidence:

Events with missing ML magnitude, calculated from UPP and NAO. 

A criterion of proximity has been followed, by extrapolating the ML magnitudes from the agencies recording the events from locations geographically close to the selected area of study. The results from the linear equations and the coordination numbers (around 1.0) confirms that the magnitude regression established between BER and NAO let us consider the LNAO’s  magnitudes as BER equivalents and, therefore, to use them as a reference magnitude with the aim of calculating the ML BER when missing. A further comparison with UPP has also showed similar results (see xxx). Those events are:

1982 1209 2021

2003 0912 0844

1984 0116 2123

Missing events
A limited number of which were recorded by ISC but  not by the Norwegian network. They have been incorporated and listed (see table 1 “Missing events after 1980”). Three of them have not been added since neither NORSAR nor BER have registered them, making us conclude that the mentioned events have been misreported. The fact that EID recorded two of them and that the other event has been only recorded by UPP confirm us the unreliability of the data.

When looking at the magnitude values one can see that in fact only one event with magnitude higher than 3.5 has actually been missing in the BER database since the others consist of minor and generally distant earthquakes.

Missing explosions 

Which have not been incorporated for being catalogued as explosions. The not included explosive events are:

1995 1103 1630 (Explosion)

1998 0520 0933 (Explosion)

1998 0817 1224 (Explosion)

1998 0919 0830 (Explosion)

1998 0920 0801 (Explosion)

2000 0824 2215 (Explosion)

Events with no magnitude in BER

Which had no magnitude data in BER. For all these events, the magnitudes were revised and further incorporated. 

2003 0102 0011

1981 0903 1839

1996 0905 1532

1981 0906 0411

1980 0608 0758

1984 1112 2123

1984 0517 1338

1987 0518 0354

1982 0419 0949

1996 0119 1231

1980 0723 0810

1981 0223 1735

1993 0326 0753

1982 0729 0017

1993 0829 1417

Events outside the area according to BER primary area

These ISC events are not selected because of the outside’s area coordinates values, situating them at the boundary of the primary area. All of them are characterized for having negative longitudes and latitudes larger than 72N. There are no events located at the southern or western corner of the primary area. These events are listed by comparing the coordinates stated in BER and the coordinates which ISC reported for the same events.

1996 0504 0129

BER coordinates: λ=72.503, θ=-0.180

ISC coordinates: λ=71.914, θ=0.928

2002 1012 0042

BER coordinates: λ=59.925, θ=-0.037

ISC coordinates: λ=59.962, θ=0.109

1983 0615 1308

BER coordinates: λ=65.802, θ=-0.304

ISC coordinates: λ=65.893, θ=0.263

2003 0618 2142

BER coordinates: λ=72.027, θ=15.965

ISC coordinates: λ=71.924, θ=15.665

1997 0119 2115

BER coordinates: λ=71.783, θ=-0.212

ISC coordinates: λ=71.895,θ=1.233

1990 0124 1621

BER coordinates: λ= 72.372, θ=-1.627

ISC coordinates: λ=71.925, θ=0.307

2000 1225 1842

BER coordinates: λ=72.150, θ=0.888

ISC coordinates: λ=71.980 ,θ=0.547

2004 0328 0039

BER coordinates: λ=72.220, θ=0.081

ISC coordinates: λ=71.977, θ=1.223

Events with wrong ISC magnitude

Where the magnitude and the kind of magnitude have been wrongly reported by ISC. They have been divided into 2 categories:

1. ISC events with a too high ML BER magnitude value: A significant number of events were listed in ISC and BER databases with a given ML BER magnitude. In some cases but, the value given by ISC was much larger than the original listed in BER. 

1987 0504 1524

BER reports 0.7LBER

ISC reports 3.9LBER

1987 0506 1203

1987 0508 1300

1987 0511 1631

1992 0414 1310

1994 0128 0128

2. ISC events with BER ML BER that do not exist in BER database: The ML BER magnitude is also reported when this ML BER is not listed in the BER base and only other kind of magnitudes (C-D) or agencies as NAO are given. On the other hand all the LNAO magnitude values are coincident in the BER and ISC data in 100% of the cases.

These events have not been modified since BER ML ≥3.5 have been already checked.

1987 0502 2212

BER reports 1.2CBER

ISC reports 3.6LBER

1987 0201 1236

1995 0602 0107

1986 0902 0624

1987 0404 0729

1992 0104 0906

1987 0204 1202

1987 0905 1249

1990 1110 0644

1992 1110 2025

1993 0110 2201

1993 0211 1946

1987 0511 1950

1985 0312 1830

1987 0513 0722

1987 0513 1133

1993 0114 1631

1993 0315 0352

1990 0516 1159

1987 0517 1532

1992 1217 1629

1992 0518 1346

1987 0518 1856

1988 0321 2019

1992 0522 0840

1992 0522 1421

1993 0123 0009

1988 0123 0621

1993 0623 1312

1992 0324 0818

1992 1124 1629

1992 1025 2216

1990 0226 2030

1993 0128 1526

1993 0128 1529

1992 0828 1837

1993 0129 1019

1992 1030 1415

1988 0731 0908

1987 1031 1009

1992 0831 1825

	Event
	Hour (hh/mm)
	Latitude (N)
	Longitude (E)
	Magnitude
	Zone
	Status
	Action

	 
	
	
	
	 
	 
	 
	 

	1986 0115
	02:20
	62 700
	12 300
	3.6bNAO
	Greenland Sea
	Missing
	Added

	1993 1024
	07:16
	63 000
	18 300
	3.5bHFS, 2.2LHEL, 2.6DHEL
	Sweden
	Missing
	Added

	1995 0223
	08:42
	54 625
	19 685
	3.8bISC, 2.6LEID
	Poland
	Missing
	Added

	1995 0518
	14:46
	55 678
	19 186
	4.3bISC, 4.1LEID
	Baltic Sea
	Missing
	Added

	1995 1015
	12:41
	56 086
	19 459
	4.0bISC, 3.5LEID
	Baltic Sea
	Missing
	Added

	1995 1227
	05:20
	61 200
	2 900
	3.8LUPP
	Norwegian Sea
	Missing
	Not added

	1997 0516
	11:34
	54 885
	19 012
	3.2bISC, 3.6LEID
	Poland
	Missing
	Not added

	1997 0922
	17:48
	54 764
	19 615
	4.7bISC, 3.6LEID
	Poland
	Missing
	Added

	1997 1223
	14:33
	54 994
	19 942
	3.5bISC, 3.5LEID
	Poland
	Missing
	Added

	1998 0821
	03:31
	56 429
	3 210
	4.1bISC, 3.2LEID
	North Sea
	Missing
	Not added

	2004 0219
	21:09
	71 979
	1 065
	3.8bISC, 3.1LIDC, 2.9SIDC
	Norwegian Sea
	Missing
	Added


Table 3 Events revised after 1980
	Category
	Number
	Action

	Events with calculated ML magnitude
	3
	Magnitude addition

	Missing
	11
	8 of them added

	Explosions
	6
	Not added

	Events with no magnitude in BER
	15
	Magnitude revision and addition

	Events outside the primary area
	8
	No incorporation in the list

	Events with wrong ISC magnitude
	47
	None, since they were already checked

	Total of revised events
	283
	 

	OK events
	193
	 


Table 4   Summary of events revised after 1980. A total of 283 events were revised.
	Event
	Hour (hh/mm)
	Latitude (N)
	Longitude (E)
	Magnitude

	 
	
	 
	 
	 

	1954 1217
	22:11
	62 300
	6 000
	3.7SEL

	1955 0719
	21:26
	60 100
	5 000
	3.7SEL

	1956 0215
	05:36
	60 700
	4 600
	3.6SEL

	1957 1217
	06:10
	61 200
	4 700
	3.8SEL

	1957 1229
	13:35
	61 400
	5 100
	3.9SEL

	1958 0206
	05:36
	59 800
	6 300
	3.5SEL

	1971
0820
	19:06
	61 660
	4 730
	4.8SEL

	1993 1024
	07:16
	63 000
	18 300
	3.5bHFS, 2.2LHEL, 2.6DHEL

	1995 0223
	08:42
	54 625
	19 685
	3.8bISC, 2.6LEID

	1995 0518
	14:46
	55 678
	19 186
	4.3bISC, 4.1LEID

	1995 1015
	12:41
	56 086
	19 459
	4.0bISC, 3.5LEID

	1997 0922
	17:48
	54 764
	19 615
	4.7bISC, 3.6LEID

	1997 1223
	14:33
	54 994
	19 942
	3.5bISC, 3.5LEID

	2004 0219
	21:09
	71 979
	1 065
	3.8bISC, 3.1LIDC, 2.9SIDC


Table 5   List of all events added to the data base for the whole time period, see also Table 2 and 3.

Appendix:  List of events in each area and corresponding maps
East Skagerak and Kattegat

[image: image2.jpg]



             Year  Date   Time  Latitude Longitude Magnitude

1657  4 23  11: 0    59.00    12.00     4.4

1657  5  4  10:45    59.00    10.50     4.8

1673  5  0   0: 0    58.50    11.50     3.5

1759 12 22   0:45    57.70    11.10     5.6

1794  1  1  15:30    57.80     9.20     4.5

1851  4 13  11:45    58.80    10.80     4.6

1886  1  6   3: 0    59.00     9.00     3.5

1902  8 17  13:45    58.60     9.80     3.9

1904 12 13  21:51    58.70    11.30     4.2

1905  7  3  21:27    58.60    10.90     3.7

1907  1 20   3:30    58.70    12.00     3.5

1908  1  8  22:30    58.30    11.50     4.4

1909  3  5  19:53    58.60    11.40     3.6

1909  3 15   7:58    59.00    11.20     4.1

1947  4  9  22:37    59.00    10.00     3.5

1958  7 10  15:23    58.50     9.50     4.0

1967  4 12   9: 9    58.10     9.10     4.4

1975  2 26  11:52    58.80    11.90     3.9

2000 11 29  22: 7    58.90    11.29     3.8

South Norway and west Skagerak
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             Year  Date   Time  Latitude Longitude Magnitude

1745  2  7   7:30    57.30     8.50     4.7

1841  4  3  15:40    57.00     8.50     4.5

1863  4  7  14: 0    59.00     6.00     3.5

1865  5  7  13:20    59.00     6.10     4.9

1871  6 30  17: 0    58.10     8.00     4.7

1886  1  6   3: 0    59.00     9.00     3.5

1886  1 16   3: 0    57.20     6.40     4.5

1887  9 11  15:27    58.10     8.00     3.5

1888  2 27   3:30    58.80     6.70     3.5

1888  4  2  10: 1    59.00     6.40     3.6

1888 12 27  10: 0    58.50     6.20     3.5

1890 10  8   4:45    58.30     6.30     3.5

1894 10  6  15: 0    58.90     4.60     4.0

1895 12 16  12:45    57.60     7.90     4.1

1898  9 11  19:53    58.70     5.40     3.5

1906  6  3   3:24    57.60     6.20     4.5

1906 12 10  16:15    58.00     5.70     4.2

1911  4 18   6:40    58.20     7.40     3.7

1926 10 19  17:17    57.70     7.80     4.0

1929  5 23  18:36    57.20     6.60     4.4

1929  5 29  23:31    57.30     6.40     4.3

1943  8 29   5:35    58.90     5.90     4.5

1957 11 17  16:19    57.70     8.90     4.1

1958  3 20  14:47    57.20     7.00     4.1

1960  1 19   0: 5    58.50     6.50     4.1

1964  7 14   5:33    57.03     7.20     3.9

1965 11 14   8:20    57.90     8.40     3.8

1966  2  9  23:54    57.80     8.20     3.6

1966  8  2   6:53    57.90     8.30     3.8

1967  8 21  13:41    57.30     4.70     4.0

1968  4 29  21:59    57.90     8.30     4.1

1969  4  5  19: 9    57.09     6.62     4.3

1975  2 14  13:23    58.40     6.80     4.2

1975  2 25  13:25    58.00     6.30     4.2

1975 11 12   0: 6    57.20     7.80     4.7

1978  4 26  12:32    57.10     7.80     4.0

1978 10 10   8:49    57.15     7.14     3.7

1984 12  6  20: 2    57.57     6.84     4.2

1989  1 20   9:33    57.87     8.37     3.9

2000 10 19  10:27    57.63     7.03     3.5

2007  1 28  10:30    57.74     6.37     3.6

Northern North Sea
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             Year  Date   Time  Latitude Longitude Magnitude

1876 11 28  18: 0    59.50     0.30     4.0

1879  1  4  13: 5    61.00     2.00     4.5

1880  7 18   0:20    61.00     1.00     4.1

1896  1 28  21:30    61.70     3.60     4.3

1901  3  8   5:43    61.80     3.00     4.3

1902  2  9  22:49    59.50     4.00     4.5

1927  1 24   5:18    59.90     1.80     5.3

1935 10  6   7:45    62.00     3.90     4.3

1957  7  8   0:45    62.00     4.00     4.1

1958  8 29  15:15    59.80     1.80     4.2

1961  4  4  22:42    61.80     1.50     4.5

1962  2 21  12:44    61.20     3.40     4.1

1964  9 20  18:59    62.00     4.00     4.1

1965  7 23  20:30    61.05     3.74     4.0

1968 10  7   6:55    61.40     4.00     4.7

1970  2 27   9:16    60.38     1.30     4.1

1977  4  6  19:31    61.70     2.30     4.6

1977  5  2  20:34    61.13     3.32     4.5

1977  7 26   3:48    62.00     2.50     4.0

1978  3 16  10:11    59.00     1.40     3.6

1978  6  6   5:23    60.99     3.77     3.8

1978 12  9  21: 1    61.48     3.20     3.9

1979  5 12   7:14    61.21     3.40     3.8

1980  5  9  23:42    61.83     2.35     3.8

1980  6  8   7:58    60.85     3.59     4.5

1980  6  8   7:58    60.85     3.59     4.5

1982  4 19   9:49    61.75     3.85     4.1

1982  7 29   0:17    60.16     2.18     4.7

1986  9  1  22:11    60.77     2.75     3.9

1986 10 26  11:34    61.66     3.34     4.5

1992 11  8  19:12    61.93     2.89     3.6

1992 12 26   5:23    59.36     1.27     3.5

1995  6 20  21:22    61.74     3.99     3.5

1996 10 31  12:52    61.81     3.53     3.7

1996 10 31  12:57    61.76     3.54     3.9

1996 10 31  23:47    61.81     3.56     3.9

2000 12  8   5:54    59.78     1.88     4.0

2007  1  7   1:50    62.00     1.12     4.2

West Norway
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             Year  Date   Time  Latitude Longitude Magnitude

1774 10 29  13:30    59.50     7.00     4.6

1863  4  7  14: 0    59.00     6.00     3.5

1863  6 23   3: 0    60.40     5.40     3.5

1865  5  7  13:20    59.00     6.10     4.9

1887  5  7   3:39    59.50     5.10     3.5

1888  4  1  15:30    60.10     5.50     3.5

1888  4  2  10: 1    59.00     6.40     3.6

1888  7 16  11:34    60.00     6.50     4.0

1889  1 12  15:45    60.20     4.20     4.0

1892 11 20  21:30    59.70     5.70     4.4

1895 11 27   2:30    59.40     6.00     4.1

1899  1 31  23:45    60.10     5.50     4.6

1902  2  9   2:50    59.50     5.50     4.1

1902  2  9  22:49    59.50     4.00     4.5

1908  6  2   9:25    60.20     6.20     3.7

1908 12 29  18:40    59.40     6.00     3.5

1911  2  3  11:30    60.20     6.20     3.9

1911  8 24  21:50    60.00     5.90     4.5

1912 11 18  10:12    61.00     5.20     3.6

1918  8 22  20:22    60.80     6.00     4.0

1926 10 17  22:55    59.50     5.30     3.7

1927  6 15   6:16    61.00     4.70     4.1

1928 12 23  22:23    60.20     6.60     3.6

1929  9  1  20:13    60.90     5.00     3.8

1930  5  5   8:15    60.80     5.40     3.5

1930  6 10   0:14    60.70     5.40     3.8

1930 12 23  17:12    60.40     6.20     3.5

1938  9  9  23:30    60.00     7.00     3.7

1939 12 11  18:42    59.90     5.20     3.7

1941  1 27   1:21    61.00     5.00     4.1

1941  3  5   6:15    60.00     4.80     3.9

1942  1  4  22:39    60.00     6.00     3.8

1942 11 26   3: 9    59.90     6.20     4.5

1944 11 20   1:36    60.00     4.80     3.9

1948  8 11   7:49    59.70     5.00     3.5

1950  9  8   2:30    60.00     6.00     3.7

1952  4 28  21:45    60.30     6.40     3.7

1952  6 13  21: 4    60.50     4.50     3.8

1954  3 15   6:56    60.10     6.80     3.7

1954  4  9   2: 0    59.90     5.90     3.8

1954  4  9  22: 1    60.50     5.50     3.6

1954  7  7   0:25    59.70     4.90     4.9

1954  7  7   0:47    59.70     5.10     4.9

1954  7 10   3:12    60.10     6.20     3.9

1958  8  6  17:16    59.60     5.80     4.6

1962  8  1  13:55    59.90     6.60     4.4

1971  8  8   3:51    59.20     6.30     3.5

1974  8 19  19:51    59.80     5.40     4.0

1975  4  3   6:39    59.50     5.20     4.0

1976  1  2   7:35    59.65     5.35     3.5

1983  3  8  18:43    59.66     5.23     4.7

1989  1 29  16:38    59.60     5.97     4.1

1992  4 14  13:10    59.47     5.65     3.5

1992  8  6   7:32    59.88     6.11     3.7

2000  8 12  14:27    59.75     5.33     4.5

2000 12  8   0:48    60.12     4.79     3.8

Southeast Norway
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             Year  Date   Time  Latitude Longitude Magnitude

1657  4 23  11: 0    59.00    12.00     4.4

1657  5  4  10:45    59.00    10.50     4.8

1774 10 29  13:30    59.50     7.00     4.6

1834  9  3  19: 0    59.50     7.90     5.0

1879  9 25   0:45    59.80     8.00     4.2

1886  1  1  21:30    60.20    12.00     3.5

1886  1  6   3: 0    59.00     9.00     3.5

1888  5  4  22:14    59.90    10.50     3.5

1888  5 21  22: 0    60.50    11.10     4.0

1888  6 20   6:32    60.50    11.20     3.5

1889  1 22   0:34    60.10    10.20     4.0

1889 11 23   0:45    59.50    10.40     3.5

1904 10 23  10:26    59.20    10.50     5.4

1904 10 25   0:25    59.20    10.50     3.7

1904 10 26   5:27    59.20    10.50     3.8

1904 11 18   2:30    59.60    11.50     4.1

1907  6 29  20: 0    60.50     7.80     4.2

1907 10  5   4: 7    59.70    10.00     3.8

1909  3 15   7:58    59.00    11.20     4.1

1922 10 27   5: 9    59.70    12.00     4.2

1929  7  8  13:40    61.00    10.50     3.6

1931  5 25  23:30    59.20    10.80     3.6

1938  9  9  23:30    60.00     7.00     3.7

1939  4 11  17:30    60.30     8.50     3.7

1939 10  9  10:10    59.30     8.40     4.1

1947  4  9  22:37    59.00    10.00     3.5

1947  9  1  12:59    59.20    10.10     3.5

1953  3  6  21:44    59.60    11.40     3.9

1962 10 18  10:35    60.90    11.50     4.2

1965  2 10   5:18    60.30    11.10     3.7

1973 11 23   6:49    60.50    11.80     4.2

2004  4  7   8:53    60.46    11.69     3.5
Northwest Norway
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             Year  Date   Time  Latitude Longitude Magnitude

1834  8 17  23:30    61.50     4.10     4.9

1860 10  8  21:30    61.10     6.80     3.5

1880  6  7   1:30    61.90     6.20     3.9

1883  6 13  13: 0    61.50     5.70     4.2

1886  9  5  12: 0    61.30     5.00     4.1

1886 10 24  23:15    62.00     6.90     4.8

1888 12 23  11:45    61.80     5.10     3.9

1888 12 26   0:30    61.50     5.00     4.0

1892  5 15  14:51    61.40     5.10     5.2

1892  9 25  18:50    61.70     5.50     4.0

1893 12  8   2:45    61.80     5.20     3.9

1896  1  7   2: 0    61.90     6.40     4.2

1896  4 28  15:20    61.80     4.90     3.5

1897  4 14   9:30    61.50     5.00     3.5

1902  1 25  15: 0    61.60     5.00     4.5

1905  2  6  17:10    61.50     5.10     4.5

1906 11 17  19:30    61.90     6.00     4.1

1909  4 29   2: 0    61.40     4.60     3.6

1911 10 13   4:11    61.80     5.30     3.7

1912 11 18  10:12    61.00     5.20     3.6

1913  8  4   7:38    61.30     5.20     4.9

1917 10 11  10:10    61.60     5.10     3.9

1918  4 10   0:26    61.50     5.90     4.8

1919  8 17  10: 5    61.50     5.30     3.6

1922  7 13  18:58    61.70     5.80     4.4

1922  7 24  13:58    61.80     5.60     3.9

1923  3 23   1:10    61.40     4.50     4.3

1924  5  5   6:20    61.80     4.70     4.1

1925  4 21  22: 0    61.10     4.20     3.8

1927  6 15   6:16    61.00     4.70     4.1

1937  1  9   0:20    61.40     5.70     3.9

1938  3 11  16: 9    61.60     4.10     4.3

1939  6 22  14:11    61.40     4.70     3.9

1941  1 27   1:21    61.00     5.00     4.1

1944  3  8  19:22    61.80     5.20     3.9

1953  1 29  20:36    61.10     4.80     4.2

1955  6  3  11:39    61.90     4.10     5.2

1957  7  8   0:45    62.00     4.00     4.1

1958 11 20   0: 9    61.50     4.80     3.7

1958 12 20   0: 9    61.30     6.50     3.8

1962  1  1  18: 5    61.80     4.50     3.9

1963  3  7   4:27    61.30     4.60     4.1

1964  5  6   7:10    61.60     4.20     3.5

1964  9 20  18:59    62.00     4.00     4.1

1968 10  7   6:55    61.40     4.00     4.7

1971  8 20  19: 6    61.70     4.70     4.3

1973  9  8   5:30    61.30     4.40     4.0

1974  4 21  11: 7    61.91     6.36     3.8

1976  3 23   4:44    61.30     4.70     3.7

1989  1 23  14: 6    61.87     4.41     5.2

1995 11 13   8: 9    61.56     4.05     3.5

2000  2 10   6:17    61.77     4.53     3.6

2000  6  1  17: 8    61.84     6.90     3.7

Rondane-Jotunheim area
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             Year  Date   Time  Latitude Longitude Magnitude

1834  8 17   2: 0    61.20     7.90     4.4

1884 12 28   6: 0    61.50     7.30     3.5

1887  8 16   7:51    62.50     7.00     3.5

1889  4 18   6:37    62.30     7.40     3.5

1929  7  8  13:40    61.00    10.50     3.6

1943  2 24   4: 0    61.30     7.30     3.5

1947  2  8  20:45    62.10     8.20     3.9

1953  6 19   6:15    63.00    11.70     4.0

1956  6 18  22:47    62.20    10.00     3.6

1964  3 16   1:58    61.20    10.50     4.0

Trøndelag area
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             Year  Date   Time  Latitude Longitude Magnitude

1888  5 24   7: 1    63.30     9.00     3.5

1890 11 30  23:52    64.30    12.40     3.5

1902  9  4   8:55    64.70    10.50     4.4

1911  2 24  18:13    64.60    11.20     4.1

1911  9 15   5:34    64.60    11.20     4.0

1936  1 20   2:30    64.30    10.70     4.0

1953  6 19   6:15    63.00    11.70     4.0

1959 10 23   3:54    64.60    13.30     3.7

1961  2  6  13:56    64.80    11.30     3.7

Offshore Mid-Norway (south)
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             Year  Date   Time  Latitude Longitude Magnitude

1880  8  4   5:30    63.60     3.90     4.5

1886 10 24  23:15    62.00     6.90     4.8

1887  8 16   7:51    62.50     7.00     3.5

1888 12 13  11:30    62.20     6.40     4.0

1895  2  5  23:40    65.00     6.00     5.3

1913  7 19  15:46    64.30     6.30     5.0

1923  5  5   3: 9    62.50     4.80     4.3

1931 11  7  22:10    62.30     6.20     3.7

1935 10  6   7:45    62.00     3.90     4.3

1948  7 23   8:31    62.80     6.30     3.9

1953  7 30  21:59    62.10     6.20     3.9

1955  4  3  11:39    62.30     5.40     4.8

1955 11  1  11:32    62.40     5.60     3.8

1957  7  8   0:45    62.00     4.00     4.1

1958  5 19  13:15    62.20     6.90     4.4

1958  5 19  23:16    62.30     6.60     4.0

1963 11  1   1:34    62.90     3.30     4.1

1964  9 20  18:59    62.00     4.00     4.1

1965  5 28   3:56    63.50     5.00     4.3

1966  9  4   8:40    62.80     6.00     4.3

1968  9  7  13:35    62.30     5.40     3.8

1971  1 14   9:31    62.10     5.30     4.0

1972  4  7  20:20    62.20     5.60     4.2

1972  4 21  13:33    62.90     2.50     4.1

1973  6 24  21: 6    62.10     2.40     4.0

1977  7 26   3:48    62.00     2.50     4.0

1977 11  9  14:14    63.17     1.93     4.7

1977 12  5   3:44    62.40     2.17     4.4

1978  2 24  11: 4    62.23     1.81     3.7

1978  9 19  14:52    62.34     1.50     4.1

1982 12 15   6:44    62.43     4.97     4.1

1986  2  5  17:53    62.67     4.41     4.7

1988  8  8  19:59    63.66     2.42     5.3

1993  6 26  13:55    62.62     4.14     3.9

1993  6 26  15: 6    62.58     3.99     3.7

1994  7 27   9:42    62.64     3.86     3.7

1999  5 29   0:31    62.21     4.59     3.9

Offshore Mid-Norway (north)
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             Year  Date   Time  Latitude Longitude Magnitude

1866  3  9   1:20    65.20     6.00     5.7

1895  2  5  23:40    65.00     6.00     5.3

1907  1 14  13: 3    66.60     9.50     5.0

1907  1 27   4:58    66.20     8.60     5.3

1935  7 17   0: 5    65.90     7.20     5.0

1955  5 17   8: 0    67.40    11.00     4.3

1955  5 17  80: 0    67.40    11.00     4.3

1957  1 18   8: 6    65.30    11.00     4.1

1958  1 23  13:35    65.20     6.50     5.0

1962  9  1  11:52    66.40     8.50     4.0

1962 11  5  11:46    66.60     7.10     4.4

1966  7 11  21:37    67.29    10.20     4.1

1969  9 29  10:27    66.30     6.50     4.8

1969 10 12   5:19    65.04     6.62     4.4

1974 12 18  20:12    67.85    10.50     4.1

1975  3 18  13:15    65.50     5.10     4.0

1979 12 14   3:13    65.08     5.63     3.7

1982 12  9  20:21    66.38     7.79     3.5

1986  4 28   9: 8    66.82     8.95     3.5

1993  9 13   5:25    66.33     5.72     3.6

2003  8  4   3: 8    66.06     5.70     4.0
Mid-Norway
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             Year  Date   Time  Latitude Longitude Magnitude

1819  8 31  13: 0    66.40    14.40     5.8

1879 12 21  18:24    65.40    11.90     4.1

1887  3  9  10: 0    66.70    13.10     3.5

1887  3 14  20:26    66.70    13.10     3.5

1887  8  5  18:15    67.40    12.00     3.8

1887 11  5  18:12    67.30    14.30     3.5

1888  4 17  15:45    66.00    12.20     3.5

1889  9 13   0: 0    66.20    12.50     4.2

1890  4 14  21:32    67.50    13.20     3.5

1890  4 19   2:45    67.50    13.20     3.5

1890  9 13  21: 0    66.20    12.70     4.1

1894  7 23   4:25    67.90    13.30     5.4

1894 10 30   1: 0    67.60    14.00     4.2

1894 10 30   7:40    67.30    13.00     4.8

1896  3 11  21:30    66.40    12.50     3.8

1897  6 14   4:20    66.40    13.00     3.7

1903  8 30  13:30    66.80    13.60     3.8

1904 11 29   6:20    67.20    14.20     4.0

1906  2  8   0:19    67.00    14.00     4.2

1906  3 30   0:35    66.40    12.50     3.5

1906  4  5   1: 0    66.40    12.50     3.5

1908  6 30   4:53    67.20    14.60     4.6

1908 12 16  20:10    66.40    12.50     3.7

1910  7 26  13: 5    66.80    14.00     3.7

1920  9  6   5: 0    67.10    13.90     4.4

1926  4 10   2:12    67.40    15.20     4.1

1926  4 10   3:12    67.40    15.20     4.1

1931  6 28   0:40    67.10    15.00     3.7

1935  1 28  15:15    65.80    12.10     4.1

1954 12 25  21:46    67.30    14.00     3.7

1955  2 10  19:30    67.00    11.70     4.2

1955  5 17   8: 0    67.40    11.00     4.3

1956  2 15  15:24    65.40    12.40     4.0

1957  1 18   8: 6    65.30    11.00     4.1

1958 12 19   0:50    66.20    13.50     4.7

1958 12 19   7:56    66.36    13.20     4.5

1959  4  2   8:32    66.10    12.60     4.0

1961  1 21   5:29    67.90    11.70     4.3

1961  2 23   4:46    66.90    11.10     4.2

1962  8 20   6:36    65.80    13.50     3.7

1962 12 15   3:48    66.70    13.90     4.5

1963  3 23  22:51    67.10    13.80     3.8

1965  2 11  12:57    67.50    14.80     3.5

1965 11  2  12:57    67.50    15.30     3.6

1975  2 24   3:12    66.30    12.70     4.4

1975  5 18  22:18    68.00    11.30     4.0

1977  4 30  23:32    67.80    13.80     3.9

1980  5 27  16:55    67.79    15.04     3.9

1980  5 27  16:55    67.79    15.04     3.9

2000  4  7   3:38    66.44    13.53     3.4

2001  3 31  11:30    66.43    13.52     3.6

Lofoten and the Norwegian Sea
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             Year  Date   Time  Latitude Longitude Magnitude

1894  7 23   0:30    68.50    13.00     4.2

1913  9 11   2:35    68.30    13.20     4.8

1929  6 10  23: 3    70.90     9.20     6.1

1937 11 27  20:10    71.00    10.00     5.1

1956  9 29  23: 1    70.80    10.20     4.0

1957  6  5  21:11    68.90    14.20     4.0

1957  6 22   8:59    68.80    14.30     4.5

1964  3  6   6:50    68.40    15.40     4.3

1964  9 19  12:13    70.03    12.50     4.1

1967  8 19   7: 5    70.70    15.80     4.0

1974 11  9   7:14    69.80    10.00     3.8

1975  2 10  13:11    68.70    16.00     4.0

1975  4 15  17:49    68.20    11.80     3.5

1975  5 18  22:18    68.00    11.30     4.0

1980  7 23   8:10    68.19     9.38     3.7

1980  7 23   8:10    68.19     9.38     3.7

1981  2 23  17:35    70.79     9.31     4.0

1981  9  3  18:39    69.62    13.68     4.6

1984  1 16  21:23    68.88    13.44     3.9

1986  4  4  22:42    70.96     9.02     4.2

1988  1 31  18:51    68.03     9.74     4.3

1995  3  5   9:29    70.41     9.20     3.5

2005  8 20  10:51    70.88     9.12     3.5

Troms and Finnmark
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             Year  Date   Time  Latitude Longitude Magnitude

1758 12  6   0: 0    69.50    25.50     4.4

1758 12 31  20:30    68.80    26.40     4.5

1848 12 12   8: 0    68.90    23.90     3.8

1867  7 18  16:47    69.20    17.30     3.5

1870  4  4  23:30    69.00    18.00     3.5

1890  2 16   0: 0    69.50    17.50     3.5

1904 10 30  19:20    69.70    18.90     4.7

1908 12 20   5: 0    69.70    18.00     4.3

1908 12 20   6: 0    69.70    18.00     4.0

1917  7  8  14:40    68.80    16.10     4.2

1926  1  4   8:30    69.90    29.40     4.0

1930  4  3  17:45    70.20    23.00     4.4

1938  4  2  18:10    71.30    26.60     3.8

1956 12 31   4:42    72.00    16.50     4.7

1963  4 20   2:45    69.40    16.70     3.8

1967  8 19   7:15    70.46    17.10     4.4

1969 10 30   2:25    70.61    18.85     3.9

1971  9 29  20: 5    69.30    23.80     3.8

1972  8 28  23:18    69.90    17.10     3.5

1974  3  1   1:52    70.10    17.10     3.7

1974  4 26   9:57    70.20    16.40     4.0

1974  4 28  12:52    68.80    16.20     4.7

1975  2 10  13:11    68.70    16.00     4.0

1977 11  7   0:34    68.92    28.99     3.7

1979  6 28   4:25    70.43    16.91     4.2

1996  1 21   2:16    69.45    23.93     3.6

1999 10 17  12: 7    70.39    18.53     3.6
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