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PROJECT OVERVIEW –  A DESCRIPTION OF THE PROPOSED RESEARCH AS    PER NURC/UNCW CRUISE PLAN
THIS CRUISE PLAN IS FOR A JOINT CRUISE FOR TWO MAPPING PROJECTSLED BY ANDY DAVID:

Project 1 (SEGM-2005-___)-- Mapping the Oculina Banks Marine Protected Area: Acoustic mapping, benthic habitat characterization, and integration into GIS

This proposal will continue acoustic mapping of the Oculina Banks Habitat Area of Particular Concern (OHAPC), which began in 2002 with a multi-beam survey of the Experimental Oculina Research Reserve. The proposed survey will finish mapping the remaining banks inside the OHAPC, and provide the first high-resolution maps of coral mounds and habitat that still remains unprotected. Bathymetry and backscatter will be integrated into the Oculina Geographic Information System (www.uncw.edu/oculina).

Project 2 (SEGM-2005-___)-- Multibeam mapping of 5 proposed MPAs on the continental shelf in the South Atlantic Bight
Implementation of area closures for protection of five grouper and two tilefish species in the U.S. South Atlantic is expected in late 2006. NOAA Fisheries has been tasked with assessing habitat and fish assemblages within the proposed MPAs. At present, <5% of the proposed areas have been mapped. Comprehensive mapping of these areas is crucial to developing a robust monitoring program. This project will use a private hydrographic company and vessel to obtain cost effective mapping products.

1. INTRODUCTION/ACQUSITION

1.1 Scope of report

During June – July 2005 a multibeam hydrographic survey was conducted for NURC/UNCW. The areas that were surveyed were the Oculina Marine protected area as well as two other proposed marine protected areas off the coasts of Georgia and North Carolina. The survey areas are defined further in section 1.3 and in Figures 1.1.1 - 1.1.3.

1.2 Vessel

The science team from NURC/UNCW, USGS, and Seafloor Systems stayed onboard the R/V Cape Fear during the operational period. Figure 1.2.1 The R/V Cape Fear is 70 feet long with a 21 foot beam and designed for offshore oceanographic work for up to six 24-hr. days per leg.  Required support equipment includes DGPS, davits for handling of CTD casts, and berthing for a science party of seven.

1.3 Survey Sites

Oculina HAPC:

Oculina HAPC is about 15-20 miles off the east coast of Florida (Figure 1). The OHAPC is 60 miles long, from northern end off Cape Canaveral to the southern end off Fort Pierce and about 4 miles wide. The priority survey area (Figure 2, red box) is bounded by:

· North—28-30N

· South— 28-10N

· West—79-59W

· East—80-03W

Total survey area is 18 nm long by approximately 3.6 nm wide, 64 nm2.  The estimated depth range is from 50-120 m.  Our proposal has funds for approximately 6 days of support vessel and MBES system lease.  In 2002, we surveyed approximately 86 nm2 in 8 days, thus, our target survey size is reasonable.

SAB MPAs:

The target sites include 2 proposed MPA sites that encompass natural shelf edge reefs, as presented in SAFMC draft amendment 14 to the deepwater Snapper/Grouper Fishery Management Plan (Figure 3).  The first site is near the Savannah Scarp off Georgia at 31-30N and 79-30W.  The second site is off SC, 50 nm due west from Georgetown, SC at 33-05N and 77-50W. These sites were visited in 2004 using the NURC SII ROV (dive sites shown in Figure 3), providing ground-truth video imagery for the proposed mapping.  They will be surveyed again using the NURC ROV in September 2005 using the NOAA ship Nancy Foster. The proposed survey site options were identified in consultation with the SAFMC.

1.4 Operational report

June 12th, the crew from Seafloor systems arrived at the R/V Cape Fear and Began mobilization of the vessel. After instrument setup, measurements were taken for the offsets and entered into the SIS software. The ship setup is shown below in Figure 1.4.1. Upon arrival at the primary survey location a patch test was conducted to straighten out any bias in the mounting of the multibeam echo sounder head. For more information on the procedures and results of the patch test please see section 2.6.

June 14th-16th data was collected until a multibeam cable failure sent the boat back to the dock. Upon receiving the new cable the boat returned to the primary survey area and completed the survey of the Oculina MPA and a small portion of Chapman’s reef by the 20th of June. A sample of this data is shown in Figure 1.4.2.
On the 22nd of June Survey began on the proposed MPA off the coast of Georgia. After about 24 survey hours it was decided to switch to acquiring every other line due to lack of features in the eastern end. On the 24th of June the survey for this site was called off due to weather and lack of features. A sample of this data is shown in Figure 1.4.3.

On the 28th of June survey began on the proposed MPA off the coast of North Carolina. Due to a similar lack of features in this area, every other line was run throughout the whole survey area. Because of available time all lines up to a depth of 60 Meters were collected after every other line was collected through the whole area. The survey was completed on July 7th. A sample of this data is shown in Figure 1.4.4.

Upon return in Wilmington the R/V Cape Fear was demobilized and the science crew departed Wilmington.

1.5 Sound Velocity Profiles

The Seabird SB-19 was used to capture the Conductivity Temperature and Density (CTD) of the water column and used that data to create a sound velocity profile of the water column. This procedure was done every four hours or less depending on the length of the line being run at the time. Also, a Valeport Mini SVS was used to monitor the sound velocity at the surface to watch for sudden shifts in sound velocity.

2. DATA AND EQUIPMENT

2.1 Data Reduction and Processing Methods

All of the data was collected with Simrad SIS (seafloor imaging software) and logged in Simrad .ALL format. The .ALL files were corrected for attitude of the vessel real time. After being collected the files were converted and swath cleaned with Caris processing software. Tides were added and corrected for, and then products were created with varying bin sizes. 

2.2 Data Output and Products Created

Caris HIPS software was used for all of the processing and exporting of the final products. GeoTiff images of the bathymetry were made for each of the three areas two files were made for each area one with the sun shading running along track and a second with the sun shading running across track. The file names can be interpreted like this: the file Chapman1m90.tif is a tiff/tfw image that has a 1-meter resolution and a sun shading of 90 degrees. Seeing how the Chapman’s reef lines were run north to south a 90 degree sun shading would be the across track file. The backscatter from the echo sounder was also made into GeoTiff images with a similar filing system. Raw tide corrected and cleaned soundings were exported into .XYZ and .XYA format. No additional filters were applied to the .XYZ/.XYA files. The ships track lines were made into Caris map files and exported into .SHP files. All of the files are in DVD format and are included in APPENDIX D.

2.3 Tides Used During Processing.

A tide file was produced for the processing of the data. The file contained information from three different stations and provided for hourly corrections at Mean Low Low Water. The NOAA tide stations that were used were: 8720692 State Road A1A Bridge, FL, from June 14th through June 19th 2005. 8671419 Savannah Rocks, GA from June 22nd through the 24th 2005. 8658120 Wilmington, NC from June 24th through July 7th 2005. For more information on observed and predicted tides go to http://co-ops.nos.noaa.gov/data_res.html
2.4 DVD Disk Table of Contents (to be used with Appendix D)

Disk 1 – Raw simrad .all files #0000-0100 (Oculina) 

Disk 2 – Raw simrad .all files #0101-0187 (Oculina)

Disk 3 – Raw simrad .all files #0188-0270 (Georgia)

Disk 4 – Raw simrad .all files #0271-0303 (Georgia) and #0304-0364 (NCMPA)

Disk 5 – Raw simrad .all files #0365-0450 (NCMPA) 

Disk 6 – Raw simrad .all files #0451-0517 (NCMPA)

Disk 7 – Oculina/Chapman’s Reef .XYZ files

Disk 8 – Georgia MPA and NCMPA .XYZ files, Chapman’s reef .XYA file

Disk 9 – NCMPA .XYA file

Disk 10 – Oculina .XYA file

Disk 11 – Georgia .XYA file

Disk 12 – Multibeam GeoTiff images of all 3 areas

Disk 13 – Backscatter GeoTiffs images and Ship Track Lines in .SHP files

2.5       Survey Equipment Used

2.5.1 Applanix POS M/V http://www.applanix.com
POS MV is a tightly-coupled system using Applanix' unique approach to Inertially-Aided Real-Time Kinematic (IARTK) technology. The user-friendly, turnkey system provides accurate attitude, heading, heave, position, and velocity data, representing the latest in state-of-the-art inertial/GPS technology. The system maintains positioning accuracy under the most demanding conditions, regardless of vessel dynamics. With its high data update rate, POS MV delivers a full six degrees-of-freedom position and orientation solution. POS MV is designed for use with multibeam sonar systems, enabling adherence to IHO (International Hydrographic Survey) standards on sonar swath widths of greater than ± 75 degrees under all dynamic conditions.

2.5.2 Kongsberg-Simrad EM 3002 Multibeam Echosounder http://www.kongsberg.com


The EM 3002 is an advanced multibeam echosounder with extremely high resolution and dynamically focused beams. It is suited for detailed seafloor mapping and inspection with water depths between 0.5 and 150 meters. Due to its electronic pitch compensation system and roll stabilized beams, the system performance is stable even in foul weather conditions.

2.5.3 Valeport Mini SVS Surface Sound Velocity Profiler http://www.valeport.co.uk
The miniSVS Sound Velocity Sensors use state of the art digital "time of flight" technology to provide the lowest noise, highest accuracy, best resolution sound velocity data available. Small size and a choice of sensor lengths down to just 25mm make the sensor suitable for a variety of applications, and the optional pressure sensor adds versatility. There is a choice of data formats to allow interface to existing systems. We will also consider OEM and custom designs.

2.5.4 Seabird SB-19 Conductivity Temperature Density (CTD) Sensor http://www.seabird.com
The SBE 19plus SEACAT Profiler is the next generation Personal CTD, bringing numerous improvements in accuracy, resolution (in fresh as well as salt water), reliability, and ease-of-use to the wide range of research, monitoring, and engineering applications pioneered by its legendary SEACAT predecessor. The 19plus samples faster (4 Hz vs 2), is more accurate (0.005 vs 0.01 in T, 0.0005 vs 0.001 in C, and 0.1% vs 0.25% — with seven times the resolution — in D), and has a larger memory (8 Mbyte vs 1). There is more power for auxiliary sensors (500 ma vs 50), and they are acquired at higher resolution (14 bit vs 12). Cabling is simpler and more reliable because there are four differential auxiliary inputs on two separate connectors, and a dedicated connector for the pump. All exposed metal parts are titanium, instead of aluminum, for long life and minimum maintenance.

2.6 Calibration Details, As written by Ian Florence of Kongsberg Simrad. 

2.6.1 Multibeam Patch Test Theory

Introduction

To ensure maximum reliability and accuracy from the system, the system and externally connected sensors should be calibrated before the start of a new survey.

The correct calibration of the vessel attitude sensors and the time delay of the positioning system is vital to the quality of the data collected by the multibeam echo sounder. While modern motions sensors have little or no drift with time, they may fail. The time delay of the positioning system may vary according to system set-up. It is therefore important that the calibration values are checked at regular intervals, say once every month, or at the start of a new survey. The built-in SIS utility is used to process data from a calibration survey, usually consisting of one or more sets of overlapping lines as described below. The data should be processed by the SIS utility, and a depth profile displayed with data from only a narrow corridor you define. This allows a comparison of the data collected on the two lines. Offsets may be found entering corrections into the system and reprocessing the lines to observe the effect of the correction. 

The figure[image: image1.png]


 below shows the coordinate axes used.
2.6.2  Roll offset in the across track direction

Choose a horizontally flat area (at least across track). Survey a sufficiently long line twice in opposite directions. Ensure that a sufficient lead-in time to the line is used for the roll sensor to stabilize.
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The corridor used to compare data from the two survey data sets should be placed orthogonally to the survey lines. If there is a roll offset, there will be a depth difference between the two data sets, increasing with across track distance from the

centre where it is zero.

2.6.3 Pitch offset and time delay

Choose an area with a continuous but not too steep slope along track. Survey a sufficiently long line twice in opposite directions with the same vessel speed, and once with a  significantly lower speed. The direction is not important in the last survey. Ensure that a sufficient lead-in time to the line is used for the pitch sensor to stabilize.
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     Pitch offset and time delay calibration procedure
2.6.4 Heading offset

Run two parallel lines up or down a slope in the same direction, separated, but with overlap in-between. The corridor used for comparison should be placed along-track in-between the lines. Any heading offset will give a depth difference between the two

Find an easy recognizable point or feature on the bottom such as a peak or a depression. This may be difficult in Trinidad waters. Set up two survey lines well to opposite sides of this feature so that the point will be in the outer part of the echo sounder swath. Survey these two lines in same direction. The corridor used to compare data from the two survey data sets should be placed so that it intersects the feature, and is parallel to the survey lines. If there is a heading offset, you will have a

different location along-track in the two data sets. Note that accurate positions and position time delays are required.

 As shown below
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3. FIGURES AND APPENDACIES

Figure 1.1.1 the Oculina HAPC area.
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Figure 1.1.2 
Picture of the SAB MPA off the Georgia Coast
Figure 1.1.3 
Pictures of the SAB MPA off the North Carolina Coast

Figure 1.2.1 
The R/V Cape Fear [image: image5.png]



Figure 1.2.2. This is a technical drawing of the sonar setup on the R/V Cape Fear


Figure 1.4.1 
This is a technical drawing of the R/V Cape Fear with all of the hydrographic equipment onboard. These numbers were used for corrections in the SIS software. 


[image: image6.png]RN Cape Fear
June 2005
‘Simrad EN3002 Shipboard Setup





Figure 1.4.2 
Example of bathymetric data from the Oculina MPA, the Primary survey area.
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Figure 1.4.3 
Example of bathymetric data from the secondary MPA off the coast of Georgia. Referred to as “Georgia MPA”
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Figure 1.4.4. 
Example of bathymetric data from the secondary MPA off the coast of North Carolina. Referred to as “NC MPA”
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