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Introduction

Jan Mayen is the seismically most active area in Norway. The seismic activity is mainly concentrated near the north tip of the island, where the Jan Mayen fracture zone (transform fault) passes close by (Figure 8). The seismic stations on Jan Mayen are all on the southern part of the island due to difficult access to the northern part. This means that the location accuracy is low for events near the northern tip of the island. A permanent seismic station on the northern tip of the island would have been desirable, however there is no access over land from the south.
In the summers of 2005 and 2006, there were expeditions to the area around Jan Mayen. This gave the opportunity to place a seismic station on the north tip of Jan Mayen Island.
The main purpose of the new station was:

1) Give an accurate location of the earthquakes on the transform fault in order to determine if the fault goes through the Northern tip of Jan Mayen or if it is located outside the island.
2) Investigate if there are volcanic earthquakes not seen by the Jan Mayen Seismic Network (currently no volcanic earthquakes are seen).
3) Test the satellite communication equipment. 

Equipment and operation

The station consisted of the following (Figures 1-5)
Two independent seismic recorders: One Guralp 6TD broad band station and one SARA short period station. 

The broad band station recorded continuously and it was set at a sample rate of 25 samples per second in order to be able to record data for almost one year. The SARA system was set to record triggered events and it has room for about 100 events. The sample rate was 100 samples per second. The systems had independent power systems, each with a windmill, 2 solar panels and a battery. According to calculation, the solar panel should deliver enough power in the summer half of the year and the windmill during the winter.

The data communication was achieved using an Iridium telephone. The phone was interfaced to the two seismic stations via a control unit from SAIV. The control unit turned on the Iridium phone once an hour and closed it down after 10 minutes to save power, if no communication. In addition, the control unit could connect the communication link to either of the two recorders. The local unit in Bergen was controlled by a PC program delivered by SAIV.
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Figure 1  Instrument box. The box is partly covered to reduce the wind noise.
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Figure 2  The two power systems and the instrument box.
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Figure 3  Close up of power system.
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Figure 4   Interior of instrument box. SARA recorder to the left and Guralp recorder to the right.
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Figure 5  Interior of instrument box.  To the left is the Iridium telephone (black) and SAIV control box. To the left are the solar panel power regulators.
Operating experience
Power systems:

The power system gradually gave less and less power until November 17, when the battery voltage was down to 11.1 V (last communication). Apparently, the windmills (at least the one for the Iridium) did not deliver enough power. After that there was never any Iridium communication again. When  power came back up again in the spring of 2006, the backup batteries of the SAIV unit had apparently been drained and the unit did not function anymore (was not supposed to happen). However, we have evidence that the power came up again since the Guralp recorder started to record again. Unfortunately, it had lost its setup and started to record in default mode at 100 Hz instead of 25 Hz, so when the unit was pick up on June 14, 2006, it only had data for the last 3 months. During test before deployment, setup was not lost.
At the visit in June 2006, both battery systems were fully charged, the box was dry and the windmills were turning. One solar panel was cracked but apparently still gave power. There has been no explanation on why the windmills did not charge the batteries so more testing will have to be done here.
Triggered system

The SAIV control unit was received only a few days before the equipment was going to be shipped to Jan Mayen. The first unit had a serious fault and a new unit was only delivered the day before departure. It is immediately obvious that buffering of data did not work satisfactorily, however there was no time to fix the problem and SAIV thought it was just a problem of the set up in the communication PC. Due to this problem, only some partial event data was downloaded and the system never worked as promised.
Continuous recording

The continuous recording worked fine the first few months. However when the power disappeared and came back again, the first months of data was lost since the system started to record with 100 Hz sampling rate and overwrote the earlier data.
Visit in 2006

A first visit was made in June 2006 to inspect the systems and pick up the continuous recorder. A second visit was planned in July 2006 in order to put in new equipment and repair possible defects. After observing the problems with the SAIV equipment, a new solution was tested. A new SARA recorder was prepared to be able to provide power at regular intervals to the Iridium system and data was to be downloaded directly through the Iridium system. This was tested many times in Bergen and seemed to work very well. The station was then to have only a triggered system at the site and all power systems should be used for this alone. However, the equipment was never installed since the weather in July was too bad for any landing at North Jan Mayen.
Data and data analysis

Data is available for 2 periods. Incomplete data (35 events) from the triggered system for the period July 25 to August 24, 2005 and continuous data for the period April 20 to June 14, 2006.  A total of 64 local events were recorded of which 6 were only recorded on JMIN.  The Guralp broadband station in addition recorded 14 distant earthquakes (Figure 6).
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Figure 6 Global earthquakes recorded on JMIN

The 58 local events recorded on both JMIN and the Jan Mayen network are seen on Figure 7. Most of the events (to the east) are aftershocks of a magnitude 5.5 event occurring on July 25, 2005. 
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Figure 7
Local event recorded by JMIN and other stations on Jan Mayen

Discussion

There are no events very close to Jan Mayen so it is hard to answer the question whether the fracture zone passes outside Jan Mayen or under Jan Mayen. However, by making a linear interpretation of the location of the event locations, its seems that the active zone is very close to the tip of Jan Mayen.

The continuous data was also checked for volcanic type events. No events were found. 

It was surprising that there were no events nearer Jan Mayen. However, it has been observed that seismicty near Jan Mayen and in volcanic areas in general can have a large time variation so a longer recording period might have shown a very different result.
[image: image9.png]7.5

7.0

70.5
-10.0




Figure 8
Earthquakes near Jan Mayen for the last 20 years

Considering the general seismicity in the area (Figure 8), we can expect earthquakes near the north end of Jan Mayen.  However, the event locations in Figure 8 are not as accurate as in Figure 7.

For the future, it would be valuable to have a permanent seismic station on North Jan Mayen in order to accurately map the plate boundary near Beerenberg and closely follow the volcanic activity of the volcano.
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