1. Project Overview


The University of New Brunswick, Ocean Mapping Group, undertook a project sponsored by the Department of Fisheries and Oceans in the area of Shippagan New Brunswick.  The survey ran from July 2nd to August 11th 2003 using the Ocean Mapping Group boat, the Heron.  The project was headed by John Hughes Clarke who also acted as a scientific advisor along with Marc Comeau of the Department of Fisheries and Oceans.  The surveyors were Anya Duxfield and Beth-Anne Martin, with skippers Théo Gionet, Serge Lemay and Alcide Degrace.  
1.1 Equipment Used
1.1.1 Echo-Sounders:

-Simrad EM3000S 300 kHz multibeam echo-sounder.

- Knudsen 320M – sidescans 2, 200 kHz  keel-mounted staves mounted at 50 degrees.

-Knudsen 320 BP – 28 kHz CW and 3.5 kHz chirp subbottom single beam echo-sounder.
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Fig. 1 Airmar 0.5º x 50º 200 kHz sidescan staves  
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Fig. 2 Keel Mounted Acoustic Survey Systems
1.1.2 Orientation Systems:

- Coda Octopus F-180 roll, pitch, heave, and heading sensor

- Seatex MRU-6 roll, pitch and heave sensor
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Fig. 3 Coda Octopus F-180
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Fig. 4 Seatex MRU-6
http://www.seatex.no/pdf/mru6.pdf

1.1.3 Oceanographic Systems:

- Applied Microsystems AML SVP-16, Sound Velocity Profiler

- Brooke Ocean Technology MVP-30, freefall moving vessel profiler with an AML 25 Hz sensor.

- RDI Monitor ADCP, 600 kHz Acoustic Doppler Current Profiler
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Fig. 5 AML SVP-16
http://www.ashtead-technology.com
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Fig. 6 BOT MVP-30
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Fig. 7 ADCP
1.1.4 Positioning System:
-C&C Technologies, C-Nav GPS positioning system

-Ott Hydrometry, Thalimedes Shaft Encoder with integral Data Logger, Tide Gauge.  
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Fig. 8 C-Nav positioning System
http://www.cctechnol.com
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Fig. 9 Thalimedes Shaft Encoder with integral Data Logger
http://www.ott-hydrometry.de

1.2  Areas Surveyed

The survey consisted of an area of approximately …..!!!!  square kilometres and included Shippagan Bay, Lameque Bay, Saint-Simon inlet, Shippagan Channel, Fisherman Channel and Caraquet Shoal.  This region was all surveyed using the 200 kHz Sidescan, EM3000 multibeam, 3.5 and 28 kHz single beam sonar and the ADCP, with 80 metre line spacings.  
In addition, Shippagan Channel and Shippagan Bay were interleaved with 40 meter line spacings using the EM3000 multibeam and the ADCP.  Saint-Simon inlet was extended to Baie Saint-Simon Nord and Baie Saint-Simon Sud using the EM3000 multibeam Knudsen Sidescan.  100% multibeam coverage was achieved for Saint-Simon inlet as well as the dredged channel in Lameque Bay.
The transit data which was collected on most days, extends from the coast guard base in Shippagan, to the mouth of Shippagan Channel.  
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Fig.10 CHS Chart of area surveyed
1.3 Aims of Survey
The main priority of this survey was to collect 100% sidescan coverage of the entire bay.  Once completed, the area north of Caraquet Island was surveyed to compare with …..???? ‘s data which was collected in …????.  
The second priority was get more multibeam data in between the 80 metre lines from the first survey.  This was done from the top of the channel down through Shippagan Bay.  With coverage every 40 metres, 100% coverage could be obtained in the deeper areas of the bay.  

The last priority, and an option when weather was bad, was to get 100% multibeam coverage in Saint-Simon inlet.  
The final goal was to process all the data collected and produce images that could be distributed to all parties involved.
2 Data Acquisition

During the 39 days of data acquisition, a detailed log sheet was kept with information about who was on board each day, what lines were surveyed, weather conditions, and any incidents which may have occurred.  This log can be found in Appendix I.  The following is a summary of some of the incidents which may have affected the data quality or caused a delay in the survey.

The tide gauge was installed on July 2nd and 3rd.  Sometime on July 4th, the weight inside the tube became stuck.  This was discovered of July 5th and fixed immediately, however no valid data was logged for most of July 4th and 5th.  Histograms of each day’s tide values can be found in Appendix II.  All times are in GMT plus one hour.
On Saturday, July 5th, the MVP was sent out to do a dip to calibrate the multibeam.  When it was approximately 10 metres out, it got snagged on something and dragged to the bottom.  It was quickly recovered but the temperature pin was bent and would not function.  The probe had to be sent away for repairs and recalibration.  It was returned 2 weeks later.  After it was reinstalled, it was found that there was also damage in the cable causing a lack of communicate with the probe.  2 Brooke Ocean Technology people were sent from Halifax to repair the cable.  They located the damaged area and removed 15 metres of cable.  As they were reinstalling it, they knocked over the fish and the probe pin was bent again.  The probe had to be sent away again for repairs.  Throughout the survey, the AML SVP-16 was used to do the water profile instead of the MVP. 


Due to limited disk space on board, some time was spent on July 12th and 15th zipping files.  It wasn’t until later that it was realized that while the computer is zipping a file, the sidescan becomes corrupted.  On July 21st, 5 corrupted lines were resurveyed.  

On July 11th and 12th, the sidescan was mistakenly set on a 10 metre range instead of 50 metres.  The evening of the 12th and early morning on the 13th were required to resurvey all of these lines on the proper range.


On the evening of the 12th, the pins that keep the ADCP in place while it is in the water were broken as the boat went over a patch of seaweed.  A local metal shop was able to repair the damage and return the poles within a couple days.  

On July 14th, Alcide Degrace, the skipper at that time, called in sick.  Later that day, it was discovered that he would be unable to work for the duration of the survey.  Théo Gionet stepped in for the rest of that week however due to commitments with the Coast Guard, he could not be there on July 17th, 18th, or 20th.  No surveying was done on those days.  Serge Lemay joined the crew as the replacement for Alcide the next week.


Some problems arose with the F180 orientation system on July 27th.  Unreasonable values like rolls of 120 degrees and positions in the southern hemisphere made the system useless.  The secondary system, the MRU-6 was used instead for the next couple of days.  Although this system is not as good as the F180, it was sufficient for the job.  A VTG string was included to improve the heading.  By July 30th, the F180 appeared to be functioning normally again so this system was used again.


The ADCP cover came loose July 27th.  The vibration of the cover caused invalid ADCP data for a few lines.  Upon inspection, it was found half the cover had been bent away from the instrument.  The entire cover was removed and the ADCP functioned probably after that.


The AML SVP-16 stopped working on August 1st.  It was thought that the batteries were probably dead. On August 2nd, while the batteries were being changed, the inner part of the probe slipped and the power connector wires were pulled away from their soldering points.  For the last week of the survey, profiles were selected from the previous days based on similar weather conditions and by checking on the EM3000 screen that the profile did not appear to have any significant refraction.

The last 4 days of the survey were surveyed by John who was able to do 2, 12 hour tidal cycles using the MVP and the ADCP.  Some extra transit lines were also surveyed.   While doing this in Lameque Bay, a mooring line was caught in the propeller.  John was able to remove it by diving under the water and cutting the rope.  No damage was done to the boat.  
3  Data Processing

Processing of the data was done on a daily basis while in Shippagan.  Ordinarily, the data from one day would be processed the next day be the person who had collected it.  The cleaning and compiling of the data was done in Fredericton, after the survey was completed.  The processing manual can be found in Appendix III and the log of the cleaning and compiling can be found in Appendix IV.  The following is a summary of some of the issues arising in the processing of the data.
The tide data was successfully downloaded from the tide gauge.  The time is in GMT plus one hour.  The data had to be modified to be in GMT time and put into one tide file to be applied to the multibeam data.  At times, the tides were not properly applied and had tide values of around -30 metres.  A second running of the command seemed to fix the problem.

The fresh_start command in the EM3000 mosaics did not appear to be completely cleaning away the data that was already in the mapsheet.  A checker-board pattern was appearing after new lines were mosaiced into the sheet.   When the mossheet script was run from the command line, this problem disappeared.  

The problem with the F180 orientation system from July 27th to 30th, caused some issues in processing.  The unravel script could not handle apply the second orientation file, since the F180 always defaults as the first orientation file.  Jonathan Beaudoin at UNB was able to modify the unravel script to allow the second orientation file to be included in the unravelling.

In gridding the data, it was found that there were a several large circles on the map sheet that were a result of a stray beam from the EM3000.  The circles tended to be quite far away from where the sonar actually was when the signal was transmitted.  To get rid of the circles, a program was run to eliminate soundings that were deeper than 25 metres, shallower than 1.5 metres, and had a larger range than 60 metres.  This successfully eliminated all of the circles on the map sheets.

Because an SVP dip was done most days, refraction did not appear to be a big issue in the multibeam data.  On July 27th, no dip was done due to the inexperience of the 2 grad students on board with using the SVP.  These lines had a significant amount of refraction associated with them.  The swathed program used to edit the data, has a refraction tool which enabled the refracted data to be modified so that the refraction did not show on the map sheet.
4 Summary
Bladee blah blah 
4.1 Description of final products

To come….

