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Introduction

Earthquake data has been collected at the institute since late eighteen hundred. Initially the data was only felt reports, but starting with the first seismic station in Bergen in 1905, also instrumental data has been collected. The information of felt events is still being collected and most of the original data is available. Instrumental data is being collected from the Norwegian National Seismic Network (NNSN) and NORSAR as well as some data from neighboring countries and international data banks. The instrumental data consist of both parameter data (the catalog and bulletin) and digital  waveform data. Our goal is that the Norwegian National Earthquake Archive (NNEA) shall continue to contain the most complete information available about seismic events in our area as well as having archives for the physical material (seismograms, bulletins etc). Currently, ALL data available in electronic form is also available on our web page and ftp server.

NNEA currently (April 2003) contains information about 75 000 seismic events.

NNEA is constantly getting data added and periodically revisions  is being made of available data to improve the quality. The purpose of this report is to document the overall content of the data base and changes that has taken place as well as known problems to be solved. The report will be updated periodically.

Changes:

May 2011 alk: Missing ISO files have been regenerated

Data 

NNEDB contains different types of material.

Felt earthquakes: All reports on felt earthquakes (including macroseismic maps) are listed in different yearly reports and special reports. After 1985, this information was included in the printed bulletin. The felt earthquakes are also listed in the catalog, see below. This material is  available in printed form and partly in electronic form. The original questionnaires for most of these events are available in our archive. See below for an overview of printed material available as well data available electronically (section Bulletins and macroseismic data)
Bulletins: Printed reports of seismic events observations from seismograms. Since the first station was installed, bulletins have been printed and widely distributed. See below for an overview of available bulletins.

Data base:  The electronic data base (DB) of parameter information about seismic events has been assembled from various sources over the years and contain references to most events, that we know about in the area.  

Waveform analog and digital data: All original seismograms are available in our archives (a few single seismograms are missing, no overview of that available), starting with data from 1905. Digital data is available from 1982. No listing will be given of this material since available data  is cross referenced in the DB.

A more detailed description will now be given of the available data sources. 

The Data Base

The data base originally started with whatever data was read on any of the stations operated by NNSN for both local and global earthquakes. The amount of data for southern Norway increased when the Western Norway network was installed in 1984 and similarly it increased in N. Norway when the Northern Norway network was installed in 1988. Improved station coverage on Jan Mayen and Svalbard also increased the detectability in the Norwegian Sea. The NORSAR arrays has in recent years contributed a significant amount of data not seen by NNSN, particularly in the eastern areas. This means that the area covered  has increased over the years and the DB is non uniform in areal coverage as well as time coverage. This has led to a definition of a prime area for the DB:

 

Latitude 
  54.0
82.0



Longitude
-15.0
36.0

Within that area, it is the aim to have the most complete data base possible. Teleseimic events in the data base will only include events recorded on Norwegian stations and there is no attempt to have any kind of completeness in either time or space. Teleseismic data from before 1982 is not included and NORSAR teleseismic data is only included from January1997. Before 1982, only a few phase readings from Norwegian stations are included. These reading will, however be found in the printed bulletin (see bulletin section).

Data base organization

All data are in the main data base called BER since BER is the official agency name for NNSN. From 1900 and onwards, there are individual S-files for each event. Before 1900, there is only one CAT file. From 1964, the data base also have phase readings, mostly from ISC, however no relocation has been made before 1980 so the data base has been updated with UPD (meaning that no relocation has been made).

Data base components

Before 1964: The prime catalog is from NORSAR (NORSAR and NGI, 1998). The catalog only contain hypocenters. In addition, the data from Singh et al (1990) for Southern Norway has been integrated retaining the original determination. The Singh catalog added 5 new events  in the time period 1900-1963. Several duplicates were removed from the NORSAR catalog.

1964-1969: The prime data is the NORSAR hypocenter. In addition, all available ISC data  with phase readings have been added, but no relocations made. The first line in the file will contain the NORSAR hypocenter. The Singh catalog has also been integrated and one new event was added from this catalog (196502100518). Table 1 shows the statistics of the merging of the 3 catalogs up to 1969.

Table 1  Statistics of merging NORSAR, Singh and ISC catalogs. The columns show the number of events in the original catalogs and the number after merging (total).

Year(s)       ISC NORSAR Singh  Total  

before 1900         1039    44   1039              

1900-1963           1340   158   1336  

 1964   173     48     4    177          

 1965   178     43     4    192 

 1966   186     62     3    191

 1967   211     70     1    220

 1968   220     74     2    240

 1969   257     84     1    275

       1970   329     83     1    339

       1971   161     56     3    171

       1972    71     47     2     83

       1973   220     54     0    226

       1974   231     77     6    232

       1975   122     59     3    128 

       1976   122     65     2    127

       1977    77     57     3     87

       1978   168     87     2    175

       1979   109     64     1    115

The ISC catalog primarily adds data in the arctic areas and smaller events reported by Uppsala or Helsinki

1980-

From 1980 to 1984, the original catalog primarily consisted of readings from the  BER stations and data from the Southern Norway network. This was clearly very incomplete. It is not clear if all data from the Southern Norway network was included, however it does not seem to be included in the ISC bulletin.  The aim is now that the data base should contain at least all events (with readings) with magnitude larger than 3.0 in the prime area from 1980 and onwards. It was therefore not possible to use the NORSAR catalog which only contains prime hypocenters.  The ISC was therefore used and all events with magnitude larger than 3 in the ISC catalog was selected for merging with the BER catalog. The aim was also to be able to relocate the BER data base from 1980 and onwards.

Clean up for the periode 1980-99

NORSAR amplitudes: Before starting the merging, some cleanup was performed (February 2000). All NORSAR amplitudes associated with  P-Phases were removed since it is impossible to recalculate magnitudes with these amplitudes with recognized magnitude scales. The amplitudes resulted in very large magnitude estimates.

Wrong phase lines: Removed

Waveform file names: All old Vax names were corrected to the current Unix names and all waveform files can now be plotted directly. All waveform files are online on the WAV waveform directory.

Status of merging ISC data: Currently, the data has been included until and including June 1982.

Principle for merging:

· Delete duplicate readings from ISC

· Keep ISC header as a second hypocenter line

· If only located by ISC, duplicate ISC header so original ISC location is available after relocation (ISC do not locate with S for local earthquakes)

· After merge, locate and check. If location difficult, lock to best of original locations

-     Put  magnitude to 1. line, 3 . position if no magnitude calculated or missing

The KOLA data base

NORSAR has worked on a project on seismicity on KOLA (Bungum and Lindholm, 1997). The data has been integrated into the BER data base and the original data is available in the KOLA data base. The Kola database extends from 1979 to 1992.

1. For 1979, only headers from the KOLA data are included in the BER data, under the agency name KOL

2. For 1980-1991 all duplicate events are compared. For events that have identical readings available for both KOLA and BER, only KOLA (Agency KOL) are included in the BER S-files. 

3.Readings that are available in the Kola data, but not for the same events in BER, both additional readings and headers (Agency KOL) are appended to the event in the BER database. Thereafter the event has been relocated.

4. For new events, the KOLA data are simply included in the BER database (these events have not been manually relocated). The header line is repeated twice so that the original Kola location will not be lost during future updates.

The 1992 events have yet to be included.

During relocation, station name MYV has been changed to MYR. There do not exist station parameters for a station MYV (MYV=MYR). The statistics of the merge is seen in Table 2.

Table 2, Statistics of merging KOLA and BER data bases. First column (KOLA) gives number of event in KOLA data base, BER ok gives identical events in BER data base, Merge is merging was done and New are completely new events.


KOLA     BER ok
Merge
New 

1979
  12  


 1


1980
  13
     11
  1
 1

1981
   9
      8
  1
 0

1982
  14
     12
  2
 0

1983
  26
     22
  2
 2

1984
  50
     38
 12
 0

1985
  25
      
  8
17 

1986
  18
      
  4
14

1987
  34
      1
 13
20

1988
  39
      4
 15 
20

1989
  66
      3
 20
43

1990
  46
      5
 13
28

1991
  34
      6
 11
15

1992   132


Explosions

The majority of the events in the data base originating at the Norwegian mainland, are explosions. The institute receives regular reports of explosion and these are marked with E in the first header line (see Nordic format description). In addition, the file contains information about the size of the explosion and the time and location of the explosion, if reported. Many explosion occur at almost the same location at regular intervals, and these have been assigned a code (see below). The majority of explosion are not reported. However, many sites with regular explosion activity (same time of the day) have signals easily recognized by the operator and are marked as probably explosion in the data base (P instead of E). A few of these might be earthquakes. Currently (April 2004) there are 1800 confirmed explosions in the data base and 17000 events marked as probable explosions.

Some explosion sites:

	Name
	Code
	Latitude
	Longitude

	Haakonsvern
	HAA
	
	

	Titania
	TIT
	58.3
	6.4

	Blåsjø
	BLS
	59.2
	6.9

	Rogaland Sjøforsvarsdistrikt
	RSD
	
	

	Minedykkergruppen, Sør-Norge
	MDT
	
	

	Forsvarskommando Sør Norge
	FKS
	
	

	Rana Gruber, Mo i Rana
	RAN
	
	


For other explosion reports, the code used is OTH. The information about explosion sites was first entered into the data base in the fall of 2003. During this process, all events marked with E, and with no confirmed explosion record, had the E removed. Most events from the Kiruna/Malmberget area were manually given the P-flag. Events with only Norsar data and the E flag, were changed to P.

Bulletins and macroseismic data

Reports of felt earthquakes was started in 1888 in series called ‘ Jorskjelv i Norge’ which continued until 1952. From 1953 to 1984, special reports were issued and from 1985, the macroseimic data was included with the bulletin. These felt reports also initially contained the bulletins but later individual station bulletins were made. This reporting was replaced by weekly bulletins of all stations in 1967 and finally by monthly bulletins in 1982. The details are seen below.

	1834-1892
	Handwritten notes

	1888-1952
	Jordskjelv I Norge, year 1894 is missing  

	1953-1975
	A catalogue of earthquakes felt in Norway 1953 – 1975 and A statistical analysis related to the completeness of catalogues for earthquakes felt in Norway 1899 – 1979 by Markvard A. Sellevoll, Jan Almaas and Andrzej Kijko

	1975-1983
	Seismo-Series No. 3  A catalogue of earthquakes felt in Norway 1975 – 1983 and a comparison of instrumental and macroseismic studies and epicenters by Jens Havskov and Per M. Optun

	1984
	Seismo-Series No. 17 A catalogue of earthquakes felt in Norway 1984 by Per M. Optun


Table 3  Felt information. The original  material for the macroseismoic studies is avialble for the years 1758, 1819, 1866, 1879 - 1890  ( 1891- 1897 is missing ) and  from 1898 to present. 

	
	Bergen
	Isfjord
	Tromsø

TRO
	Kongsberg

KON
	Kirkenes

KRK
	Jan Mayen JMI
	Lillehammer

LHN
	KingsBay

KBS

	1905
	I Jordskjelv

 Norge
	
	
	
	
	
	
	

	1914
	Stop 31-12
	
	
	
	
	
	
	

	1922
	Bergen bulletin
	Start 1-8
	
	
	
	
	
	

	1960
	-----
	Ok
	Start 17-9
	
	
	
	
	

	1962
	-----
	Stop 25-9
	Ok


	Start 1-9
	
	
	
	

	1964
	------
	
	ok
	Ok
	Start 1-1 
	Start 1-1
	
	

	1965
	-------
	
	ok
	Ok
	 Ok
	Ok
	Start 1-4
	

	1967
	Stop 31-12
	
	Stop 10-10
	Stop 31-12
	 Ok
	Stop 31-12
	ok
	

	1967
	Preliminary weekly bulletin, start 1-9, PWB
	
	
	Included in PWB
	Ok + PWB from okt.
	
	+PWB 
	PWB from sept.

	1968
	No 1,32,33,34,35,36,38 missing
	
	Start in PWB 

19-2
	PWB
	Ok +PWB
	
	+PBW
	PWB

	1969
	-----------------
	
	PWB
	PWB 
	Stop 10-5 + PWB
	
	Stop 1-5

+PWB 
	PWB

	1970
	No 27 missing
	
	PWB
	PWB
	
	
	
	PWB

	1971
	No 18,19 missing
	
	PWB
	PWB
	
	
	
	PWB

	1972
	No 1 missing
	
	PWB
	PWB
	
	
	
	PWB

	1982
	Stop 1-12
	
	PWB
	PWB
	
	
	
	PWB

	1982-
	Start monthly bulletins with all available stations
	
	
	
	
	
	
	


Table 4  Available printed seismic bulletins. For each station/network start and stop of bulletins are indicated

Scanned copies of all macroseismic maps are available in the Scandinavian Earthquake Archive is found at http://www.geo.uib.no/seismo/REPORTS/Scandinavian_earthquake_archive/. The archives cover the period from 1000 to 1985. 
From 1975, the data used to produce the macroseismic maps are also available in digital form in terms of intensities at geographical locations. This felt earthquake data base was revised in 2007 and integrated with the normal data base making it possible to plot the intensity observations directly from SEISAN. In connection with this work, it was discovered that several observation files were missing, however the original material is available.

A complete overview of available data for the period 1975 to 2005 is given in Appendix 1. For this time period, there are reports of 262 felt earthquakes. Macroseismic maps were produced for 142 of these based of digital files. 44 files have been lost.
Checking RMS of the data base

It has been seen that several events are badly mislocated with high RMS of travel time residuals. In order to get an idea of the magnitude of the problem, some statistics of events with high RMS was made, see Table 3.

Table 3, RMS statistics. LR are local and regional events and D is distant events. The numbers are number of events larger than the RMS number given in the first line.

          LR          D



>10
>20
>10
>20


1980
 2
 0
 1
 0

1981
 1
 1
 0
 0

1982
 8
 3
 2
 2

1983
 2
 1
 6
 3

1984
 4
 1
 2
 1

1985
 7
 1
 6
 5

1986
 5
 1
 4
 2

1987
10
 4
 7
 2

1988
 4
 1
 3
 1

1989
 1
 0
 2
 0

1990
41
17
 2
 1

1991
 3
 2
 3
 0

1992
 1
 1
 2
 0

1993
 0
 0
 0
 0

1994
 0
 0
 1
 1

1995
 0
 0
 1
 1

1996
 5
 0
 6
 1

1997
 6
 1
 2
 1

1998
 4
 1
 6
 3

1999 
 0
 0
 1
 0

Total  104
35
57
24

The table shows that 161 events have rms larger than 10. Obviously many events must be checked. Inspecting a few events with high rms, shows that the original location was ok, but change of location parameters or the location program is the probable cause of the large rms. Most of these event do not have bad readings, but the quantity and configuration of the stations, has made the location unstable.

The figures show statistics of the various data base as well as statistics of events with high rms.

Clean-up of high RMS and inclusion of new NORSAR data in the database

A search was made in the BER database for events with rms higher than 3 in the time interval 01011990 to 31121999. 369 events were found. For the time interval 1993-1999, all events were inspected and corrected so that the rms was reduced.

In an attempt to clean up mislocated events with high RMS, a new file was sent from NORSAR including data from the period 01011990 to 31121999. The events in the NAO database were replaced by these new events.

Besides, all regional and local NORSAR events with a magnitude higher than 2.5 in the time interval 01011990 to 31121992 were split into the BER database. Duplets were deleted and NAO events were merged with BER events in cases where data were available from both companies. After this, there are still 253 events from 1990-1992 with rms higher than 3.

Review of parts of the Bergen database.

This review covers the time period from 1st January 1980 to 31st December 1999, and was made during the first 5 months in 2003. The review was made by Berit Marie Storheim (1980-1989) and Mathilde B. Sørensen (1990-1999).

All events in the Bergen database with rms > 3.0 and a location in the prime area ( 54-82 º N and 15º W–32 º E) were reprocessed. In total 761 (392 in 1980-1989 and 369 in 1990-1999) events were relocated. Comment lines explaining the cause of action are included in all events relocated in this review.

There was not any main cause for the large rms values, but the most common problems are listed below.

●
wrong start location

●
wrong station location ( NRA  at the end of 1989)

●
Change of input parameters for the location routine

●
Error when merging additional data (Kola)

●
The presence of several readings for the same phase at the same stations for a given event.

After the clean-up, the data base has been checked for high RMS values once again. The situation in May 2004 is listed in Table 4.

Table 4, RMS statistics. LR are local and regional events and D is distant events. The numbers are number of events larger than the RMS number given in the first line.
          LR          D



>10
>20
>10
>20


1980
 0
 0
 0
 0

1981
 0
 0
 0
 0

1982
 0
 0
 2
 2

1983
 0
 0
 4
 1

1984
 0
 0
 2
 1

1985
 0
 0
 4
 3

1986
 0
 0
 4
 2

1987
 1
 0
 6
 1

1988
 0
 0
 2
 0

1989
 1
 0
 2
 0

1990
 0
 0
 2
 1

1991
 0
 0
 3
 0

1992
 0
 0
 2
 0

1993
 0
 0
 0
 0

1994
 0
 0
 1
 1

1995
 0
 0
 0
 0

1996
 0
 0
 5
 1

1997
 0
 0
 7
 5

1998
 0
 0
13
10

1999 
 0
 0
10
10

2000   0
 0
19
17

2001   0
 0
11
10

2002   0
 0
 6
 6

2003   0
 0
 3
 2

Total  2
 0
108
73

Inclusion of KMS readings in the database

In connection with a study of earthquakes in Skagerrak, the complete database of readings from KMS, Denmark, was made available. These readings were merged into the BER database. Readings were available for 99 events in the time period 1995 0530 to 2003 1203. Each event was merged into the BER database manually by copying the Danish location and readings not already present in the BER database into the database. In addition to arrival times from the Danish stations, a large amount of Finnish readings were added. Events, which were not already present in the BER database, were copied into the database.

All events were relocated and checked.

Work to be done:

· Merge remaining ISC data from July 1982, M>=3.0

· Check against NORSAR catalog 1980-2000

· Check what is missing from Southern Norway Network

· Macroseismic data should be checked, format has changed and older data should be reformatted to the current Nordic standard

· Check Mb for all events in region, particularly when determined with local data, often wrong magnitudes

· Retype lost macroseismic data

References

Bungum & Lindholm (1997): Seismo and neotectonics in Finnmark, Kola Peninsula and southern Barents Sea. Part 2: Seismological analysis and seismotectonics., Tectonophysics, 270, pp. 15-28.

NORSAR and NGI (1998): Seismic zonation of Norway. NORSAR Report 629.

Singh, S. K., M. Ordaz, C. D. Lindholm and J. Havskov (1990). Seismic Hazards in Southern Norway. Seismo-Series No 46, Institute of Solid Earth Physsics. University of Bergen.

Appendix 1
Felt earthquakes in Norway from 1975 to 2006

The first column gives the time (GMT). The second column indicates with ok if a macroseismic file was made (based on questionnaires sent out). MISSING means that the file has been lost. In May 2011, a check was made for missing ISO files. 44 files were regenerated from the original questionnaires. Original intensities of 2 and  2.5 were changed to 3 and 3.5 to 4.
	Date and time
	ISO-file
	Macroseismic 
	Comments

	
	
	questionnaires
	

	20.01.1975  10.47
	
	
	

	18.03.1975   13.15
	
	
	

	03.04.1975   06.39
	ok
	ok
	map ok, 63 positive observations

	19.04.1975   11.48
	ok
	ok
	6 positive observations

	26.05.1975   00.51
	ok
	ok
	3 positive observations

	28.06.1975   10.42
	ok
	ok
	4 positive observations

	03.10.1975   18.01
	
	
	

	22.12.1975   02.53
	MISSING
	ok
	1 positive observation

	
	
	
	

	
	
	
	

	02.01.1976   07.35
	Ok
	ok
	map ok

	18.01.1976   04.46
	Ok
	ok
	4 positive observ. Svalbard

	02.03.1976   15.30
	MISSING
	ok
	4 positive observations

	23.03.1976   04.44
	ok
	ok
	map ok, 29 positive observations

	29.03.1976   14.14
	ok
	ok
	map ok, 7 positive observations

	23.06.1976   15.59
	
	
	

	18.08.1976   20.45
	Ok
	ok
	map ok

	09.10.1976   09.24
	Ok
	ok
	map ok

	18.11.1976   16.09
	
	
	

	
	
	
	

	
	
	
	

	06.04.1977   19.31
	Ok
	ok
	map ok

	30.04.1977   23.32
	Ok
	ok
	map ok

	03.09.1977   12.19
	Ok
	ok
	map ok

	16.11.1977   23.44
	Ok
	ok
	map ok

	08.12.1977   09.05
	
	
	

	11.12.1977   21.46
	Ok
	ok
	map ok

	
	
	
	

	
	
	
	

	08.01.1978   15.13
	
	
	Svalbard

	09.01.1978   02.47
	Ok
	ok
	map ok

	20.03.1978   03.59
	ok
	ok

	
	
	
	

	
	
	
	23 positive observations from UIB

	25.04.1978   01.02
	ok
	ok
	map ok, 9 positive observations

	29.04.1978   21.11
	ok
	ok
	map ok, 39 positive observations

	22.05.1978   09.14
	ok
	ok
	map ok, 3 positive observations

	11.06.1978   09.15
	
	
	

	19.08.1978   15.13
	Ok
	ok
	map ok

	12.11.1978   22.21
	Ok
	ok
	map ok

	28.12.1978   02.16
	
	
	

	
	
	
	

	
	
	
	

	09.01.1979   20.13
	
	
	

	28.03.1979   19.45
	
	
	map ok, only negative observations

	14.06.1979   21.24
	Ok
	ok
	map ok

	28.06.1979   04.25
	ok
	ok
	map ok,  4 positive observations

	22.07.1979   18.10
	ok
	ok
	map ok,  8 positive observations

	23.09.1979   13.52
	
	
	

	09.10.1979   02.55
	
	
	

	19.11.1979   00.33
	
	
	

	19.11.1979   23.15
	ok
	ok
	map ok, 13 positive observations

	20.11.1979   17.36
	
	
	Jan Mayen

	
	
	
	

	
	
	
	

	06.01.1980   20.05
	
	
	Jan Mayen

	10.01.1980   16.03
	
	
	

	14.03.1980   04.56
	Ok
	ok
	map ok

	08.06.1980   07.58
	Ok
	ok
	map ok

	18.11.1980   15.42
	Ok
	ok
	map ok

	08.12.1980    07.35
	Ok
	ok
	map ok

	
	
	
	

	
	
	
	

	01.03.1981   05.08
	Ok
	ok
	map ok , 1 positive observation

	09.03.1981   04.46
	
	
	

	18.03.1981   16.29
	
	
	

	03.09.1981   18.39
	Ok
	ok
	map ok

	06.09.1981   04.12
	Ok
	ok
	map ok, only negative observations

	
	
	
	

	
	
	
	

	04.01.1982   18.22
	Ok
	ok
	map ok

	07.04.1982   18.08
	Ok
	ok
	map ok

	19.04.1982   09.49
	Ok
	ok
	map ok

	20.04.1982   13.19
	ok
	ok
	map ok, 6 positive observations

	29.07.1982   00.17
	ok
	ok
	map ok, 9 positive observations

	06.08.1982   07.41
	Ok
	ok
	map ok

	10.10.1982   18.09
	Ok
	ok
	1 positive observation

	15.10.1982   17.20
	
	
	

	18.10.1982   02.58
	
	
	

	15.12.1982   06.44
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	08.03.1983   18.43
	ok
	ok
	map ok

	12.05.1983   04.15
	ok
	ok
	map ok

	14.08.1983   23.51
	ok
	ok
	map ok

	18.08.1983   06.53
	
	
	

	29.10.1983   17.51
	ok
	ok
	map ok, 10 positive observations

	15.11.1983   20.56
	
	
	

	
	
	
	

	
	
	
	

	16.01.1984   21.23
	ok
	ok
	map ok 

	11.03.1984   03.10
	
	
	

	11.03.1984   03.36
	
	
	

	08.05.1984   01.32
	
	
	

	08.05.1984   01.33
	
	
	

	27.07.1984   22.41
	ok
	ok
	map ok, 33 positive observations

	07.11.1984   11.12
	ok
	ok
	map ok

	25.12.1984   20.04
	ok
	ok
	map ok, 9 positive observations

	30.12.1984   23.36
	ok
	ok
	map ok, 44 positive observations

	
	
	
	

	
	
	
	

	06.01.1985   22.19
	ok
	ok
	map ok

	13.03.1985   21.07
	ok
	ok
	map ok

	27.11.1985   04.53
	ok
	ok
	map ok, 13 positive observations

	30.11.1985   19.05
	ok
	ok
	map ok, 13 positive observations

	
	
	
	

	
	
	
	

	05.02.1986   17.53
	ok
	ok
	map ok

	08.08.1986   17.06
	ok
	ok
	map ok

	26.10.1986   11.34
	ok
	ok
	map ok, 20 positive observations

	16.12.1986   01.30
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	04.02.1987   12.02
	ok
	ok
	map ok

	13.04.1987   18.57
	ok
	ok
	map ok , 1 positive observation

	25.05.1987   02.35
	ok
	ok
	map ok, 13 positive observations

	25.07.1987   05.30
	ok
	ok
	map ok, 12 positive observations

	19.10.1987   05.34
	ok
	ok
	map ok, 25 positive observations

	31.10.1987   10.09
	ok
	ok
	map ok, 38 positive observations

	01.11.1987   20.39
	ok
	ok
	map ok

	26.12.1987   16.57
	ok
	ok
	map ok, 3 positive obsvations

	
	
	
	

	
	
	
	

	31.01.1988   18.51
	MISSING
	ok
	map ok, 11 positive observations

	17.03.1988   18.58
	ok
	ok
	map ok

	08.08.1988   19.59
	ok
	ok
	map ok 

	20.10.1988   21.43
	MISSING
	
	map ok, 97 positive observations

	27.10.1988   14.22
	MISSING
	ok
	map ok , 1 positive observation

	13.12.1988   04.01
	
	
	Jan Mayen

	
	
	
	

	
	
	
	

	20.01.1989   09.33
	ok
	ok
	map ok, 29 positive observations

	23.01.1989   14.06
	ok
	ok
	map ok, 195 positive observations

	29.01.1989   16.38
	ok
	ok
	map ok, 131 positive observations

	14.02.1989   20.44
	ok
	ok
	2 positive observations, map ok

	01.12.1989   16.25
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	19.01.1990   23.41
	ok
	ok
	map ok , 16 positive obs.

	25.02.1990   10.00
	ok
	ok
	map ok, 17 positive observations

	29.03.1990   04.11
	ok
	ok
	map ok , 9 positive obs.

	23.09.1990   00.35
	ok
	ok
	map ok, 17 positive observations

	30.10.1990   23.08
	
	
	

	
	
	
	

	
	
	
	

	20.01.1991   19.27
	ok
	ok
	map ok

	23.01.1991   15.45
	ok
	ok
	map ok

	23.08.1991   04.07
	ok
	ok
	map ok, 2 positive observations,

Sleipner accident

	28.10.1991   13.14
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	01.01.1992   08.03
	ok
	ok
	map ok

	19.02.1992   06.39
	ok
	ok
	map ok

	11.03.1992   22.05
	ok
	ok
	map ok

	11.04.1992   15.05
	ok
	ok
	map ok

	14.04.1992   13.10
	ok
	ok
	map ok

	18.05.1992   13.47
	ok
	ok
	map ok, 1 positive observation

	22.05.1992   08.40
	ok
	
	map ok, 1 positive observation

	24.05.1992   14.48
	ok
	ok
	map ok

	28.06.1992   12.23
	ok
	ok
	map ok

	28.06.1992   20.56
	ok
	ok
	map ok

	03.08.1992   11.16
	ok
	ok
	map ok

	06.08.1992   07.32
	ok
	ok
	map ok

	09.11.1992   17.52
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	07.02.1993   22.17
	ok
	ok
	map ok

	06.03.1993   01.26
	ok
	ok
	map ok

	27.11.1993   18.57
	ok
	ok
	map ok

	27.11.1993   23.11
	ok
	ok
	map ok, 1 positive observation

	
	
	
	

	
	
	
	

	21.01.1994   01.26
	
	
	

	26.01.1994   17.27
	ok
	ok
	map ok

	22.02.1994   05.55
	ok
	ok
	map ok

	27.07.1994   09.42
	
	
	1 positive observation

	09.09.1994   01.02
	
	
	

	22.09.1994   05.25
	ok
	ok
	map ok

	08.10.1994   21.02
	
	
	

	19.11.1994   09.07
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	02.02.1995   21.26
	
	
	

	06.02.1995   17.00
	ok
	ok
	map ok

	14.03.1995   15.29
	
	
	1 positive observation

	17.03.1995   23.43
	
	
	1 positive observation

	29.03.1995   22.26
	
	
	1 positive observation

	29.03.1995   22.37
	
	
	1 positive observation

	10.05.1995   23.42
	ok
	ok
	map ok, 3 positive observations

	21.05.1995   21.52
	ok
	ok
	2 positive observations

	20.06.1995   21.22
	ok
	ok
	map ok

	03.07.1995   12.49
	
	
	1 positive observation

	14.10.1995   04.32
	
	
	2 positive observations

	23.10.1995   01.08
	
	
	phonecalls to Norsar

	13.11.1995   01.22
	ok
	ok
	map ok

	13.11.1995   08.09
	ok
	ok
	map ok

	20.11.1995   04.01
	MISSING
	ok
	2 positive observations

	
	
	
	

	
	
	
	

	21.01.1996   02.16
	ok
	ok
	map ok

	17.03.1996   03.28
	ok
	ok
	map ok

	16.04.1996   10.27
	ok
	ok
	map ok

	31.10.1996   12.52
	
	
	

	31.10.1996   12.57
	ok
	ok
	map ok

	11.11.1996   11.11
	
	
	

	10.12.1996   10.42
	ok
	ok
	map ok, 1 positive observation

	16.12.1996   04.09
	
	
	

	31.12.1996   16.11
	
	
	

	
	
	
	

	
	
	
	

	28.04.1997   03.23
	
	
	1 positive observation

	12.05.1997   22.45
	MISSING
	ok
	2 positive observations

	13.05.1997   22.07
	
	
	Trollfeltet

	30.06.1997   11.25
	
	
	

	12.08.1997   08.14
	ok
	ok
	map ok

	15.09.1997   15.58
	ok
	ok
	map ok

	13.12.1997   07.02
	
	
	Jan Mayen

	20.12.1997   21.40
	
	
	

	
	
	
	

	
	
	
	

	01.01.1998   21.00
	ok
	ok
	map ok 

	09.03.1998   14.19
	ok
	ok
	map ok 

	13.10.1998   22.21
	
	
	

	26.10.1998   23.06
	
	
	

	28.11.1998   09.08
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	07.01.1999   14.04
	
	
	

	17.01.1999   20.13
	
	
	

	30.03.1999   09.21
	
	
	

	10.04.1999   15.04
	ok
	ok
	map ok

	29.05.1999   00.31
	ok
	ok
	map ok

	22.08.1999   02.08
	
	
	

	23.08.1999   14.11
	
	
	

	13.10.1999   22.37
	
	
	

	17.10.1999   12.07
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	01.02.2000   12.42
	
	
	

	10.02.2000   06.17
	ok
	ok
	map ok

	13.03.2000   05.20
	
	
	

	07.04.2000   03.38
	
	
	

	27.04.2000   21.44
	
	
	

	19.05.2000   16.59
	
	
	Jan Mayen

	21.05.2000   19.58
	
	
	Jan Mayen

	21.05.2000   23.42
	
	
	Jan Mayen

	22.05.2000   11.57
	
	
	Jan Mayen

	24.05.2000   01.10
	
	
	Jan Mayen

	25.05.2000   04.09
	
	
	Jan Mayen

	01.06.2000   17.08
	ok
	ok
	map ok

	05.07.2000   17.58
	
	
	

	19.07.2000   17.28
	
	
	Jan Mayen

	12.08.2000   14.27
	ok
	ok
	map ok, Stord

	15.08.2000   05.00
	
	
	

	01.09.2000   11.48
	
	
	

	19.10.2000   10.27
	ok
	ok
	map ok 

	26.11.2000   00.17
	
	
	

	29.11.2000   02.22
	
	ok
	

	29.11.2000   09.59
	ok
	ok
	map ok 

	29.11.2000   22.07
	ok
	ok
	map ok,Sweden

	08.12.2000   00.48
	ok
	ok
	map ok

	
	
	
	

	
	
	
	

	23.01.2001   10.04
	
	
	

	19.02.2001   12.45
	ok
	ok
	map ok

	30.03.2001   14.52
	
	
	

	31.03.2001   11.30
	
	
	

	16.04.2001   03.28
	
	
	

	07.05.2001   09.43
	
	
	Ekofisk

	19.07.2001   12.01
	
	
	Jan Mayen

	22.07.2001   02.40
	
	
	

	
	
	
	

	
	
	
	

	07.06.2002   22.18
	
	
	

	09.06.2002   06.44
	
	
	

	27.06.2002   11.22
	
	
	

	16.11.2002   12.27
	
	
	

	21.11.2002   07.03
	
	
	

	
	
	
	

	
	
	
	

	10.05.2003   21.17
	
	
	Rockfall Trollveggen

	27.05.2003   08.53
	
	
	Military exercise

	19.06.2003   12.59
	
	
	Jan Mayen

	28.06.2003   02.12
	
	
	Jan Mayen

	04.07.2003   07.16
	
	
	Hopen

	21.12.2003   00.25
	
	
	Masi, Finnmark

	21.12.2003   19.48
	
	
	Jan Mayen

	
	
	
	

	
	
	
	

	12.01.2004   07.11
	
	
	

	15.02.2004   08.08
	
	
	

	27.02.2004   18.11
	
	
	

	07.04.2004   08.53
	ok
	ok
	map ok

	14.04.2004   23.07
	
	
	Jan Mayen

	02.05.2004   19.24
	
	
	

	11.05.2004   00.50
	
	
	

	29.06.2004   01.25
	ok
	ok
	map ok 

	12.08.2004   16.36
	
	
	

	15.08.2004   20.39
	
	
	

	15.08.2004   20.48
	
	
	

	20.08.2004   07.58
	
	
	

	03.09.2004   09.31
	ok
	ok
	map ok 

	21.09.2004   13.32
	
	
	Baltic Sea

	28.09.2004   11.53
	
	
	

	01.11.2004   22.26
	ok
	ok
	map ok 

	29.12.2004   06.34
	
	
	

	
	
	
	

	
	
	
	

	04.02.2005   21.16
	
	
	

	24.02.2005   08.39
	
	
	Military exercise, Battle Griffin

	01.05.2005   07.27
	
	
	

	24.06.2005   04.25
	
	
	

	25.07.2005   16.02
	
	
	Jan Mayen

	28.07.2005   20.29
	ok
	ok
	map ok

	13.10.2005   14.08
	
	
	

	27.11.2005   23.16
	ok
	ok
	map ok

	15.12.2005   16.47
	
	
	

	31.12.2005   02.48
	
	
	

	
	
	
	

	
	
	
	

	11.05.2006   14.30
	
	
	

	21.05.2006   18.13
	
	
	

	03.07.2006   04.42
	
	
	

	19.07.2006   20.42
	
	
	

	28.10.2006   23.48
	
	
	

	06.11.2006   23.32
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