
                         

 CE20_01 Report Page i 

       

 
 

INFOMAR Survey Report: CE20_01  
Area: Celtic Sea 

 
 

 Marine Institute & Geological Survey Ireland 
 

RV Celtic Explorer 
 

 March & April 2020 
 

Prepared by Kevin Sheehan & INFOMAR Survey Team 
 
 
 

   
 

INFOMAR is funded by the Department of the Environment, Climate and Communications and 
jointly managed by the Geological Survey Ireland and the Marine Institute 

 
 
 



      
  

 

CE20_01 Report Page ii 

 

 

Marine Institute Reference No:  Survey Report: CE20_01 

  

 

 Signature Date 

Compiled by Kevin Sheehan  Kevin Sheehan  16/12/2020 

Checked Oisin McManus Oisin McManus 17/12/2020 

Project Managers: Marine Institute & 
Geological Survey Ireland 

  

 

 

 

Issue Change Date Description By Approved 

1  16/12/2020 Draft K. Sheehan O. McManus 

2  11/01/2021 Final K. Sheehan  

      

      

 

 
 
 
 
 
 
 
 
 
 
 
  



      
  

 

CE20_01 Report Page iii 

 

Executive Summary 

Survey Summary 

Survey Vessel:           R.V. Celtic Explorer Survey Leg: CE20_01 

Mobilisation:           Galway Demobilisation: Galway 

Survey Areas:            Celtic Sea Start Date:  
End Date: 

25/03/2020  
11/04/2020 

Northeast Boundary     49º 21.735N  
09º 2.848W 

Southwest 
Boundary  

49º 00.813N  
09º 59.166W 

UKHO Admiralty  0002 (1:1,500,000)  

Key References CE20_01 Survey Leg Report 

Equipment Used EM2040 & EM302 multibeams, iXblue Echoes 3500 T7 Chirp, AML 
MVP200, Valeport SVP Mini, C-Nav 3050 GNSS. 

Survey Statistics 

Minimum Water Depth (VORF 

LAT):  

118 m Maximum Water Depth (VORF 

LAT):  

170 m 

Area Covered:  2180 km2 Survey Line Kilometres:  5343 km 

Approximate Operational:  82% Downtime :  0% 

Groundtruthing Stations:  0 Wrecks 6 

H525 forms issues (wrecks) 6 H102 forms issued (shoals) 0 

Survey Track Lines Bathymetry  

 
 

 



      
  

 

CE20_01 Report Page iv 

 

Table of Contents 

1 Introduction............................................................................................ 1 

1.1 Project Overview and Objectives ............................................................... 1 

1.2 Survey Area ............................................................................................... 3 

2 Operations ............................................................................................. 5 

2.1 Survey Track Lines .................................................................................... 5 

2.2 Summary of Events .................................................................................... 6 

2.3 Survey Personnel ...................................................................................... 6 

2.4 Health, Safety and Environment (HSE) ...................................................... 6 

2.5 Marine Mammal Observations ................................................................... 6 

2.6 General Survey Information ....................................................................... 7 

2.7 Wreck and Shoal Investigations ................................................................. 7 

3 Survey Vessel Offsets, Equipment and Data Acquisition .................. 9 

3.1 Vessel Offsets .......................................................................................... 10 

3.2 Survey Equipment.................................................................................... 11 
3.2.1 Technical Issues .................................................................................. 12 

3.3 Data Acquisition ....................................................................................... 12 
3.3.1 Geodetic Parameters ........................................................................... 12 
3.3.2 Survey Datum, GNSS Tides and VORF Model .................................... 13 
3.3.3 Multibeam Systems .............................................................................. 14 
3.3.4 Singlebeam Systems ........................................................................... 15 
3.3.5 Echoes Chirp Sub-Bottom Profiler ........................................................ 15 
3.3.6 Magnetometer ...................................................................................... 15 
3.3.7 DGPS Systems .................................................................................... 15 
3.3.8 Online Navigation ................................................................................. 16 
3.3.9 Sound Velocity Profilers & Sensors ...................................................... 17 
3.3.10 Multilog ................................................................................................ 18 

4 Online QC, Data Processing, Results and Interpretation ................. 19 

4.1 MBES Online Quality Control ................................................................... 19 
4.1.1 Acquisition Parameters ........................................................................ 19 
4.1.2 Crossline versus Mainline Statistics ..................................................... 20 
4.1.3 Feature Detection, Search and Bathymetric Coverage ......................... 20 
4.1.4 Error Budget and Uncertainty Model .................................................... 22 
4.1.5 Sound Velocity Control ......................................................................... 23 

4.2 Post Processing Methods ........................................................................ 24 
4.2.1 Navigation ............................................................................................ 24 
4.2.2 Depth Soundings Data Processing ....................................................... 24 
4.2.3 Backscatter Mosaic Generation ........................................................... 25 

4.3 Survey Results and Data Interpretation .................................................... 26 
4.3.1 Multibeam Images ................................................................................ 26 
4.3.2 Shallow Geology Analysis .................................................................... 28 



      
  

 

CE20_01 Report Page v 

 

4.3.3 Bathymetry ........................................................................................... 34 
4.3.4 Seabed Texture ................................................................................... 35 
4.3.5 Seabed Features ................................................................................. 37 

4.4 Groundtruthing ......................................................................................... 39 

4.5 Wrecks ..................................................................................................... 39 
 

Table of Figures 
Figure 1: Survey coverage status January 2020. ....................................................... 2 
Figure 2: RV Celtic Explorer proposed survey areas for 2020. .................................. 4 
Figure 3: Survey track line plot produced in ArcGIS software. ................................... 5 
Figure 4: Survey statistics pie chart CE20_01. .......................................................... 7 
Figure 5: The RV Celtic Explorer. .............................................................................. 9 
Figure 6: GNSS tides to LAT using VORF model. ................................................... 13 
Figure 7: AML Oceanographic MVP-200. ................................................................ 17 
Figure 8: EM2040 runtime parameters window in SIS. ............................................ 20 
Figure 9: Feature detection statistics. ...................................................................... 21 
Figure 10: Sounding density QC plot. ...................................................................... 22 
Figure 11: Plotted MVP & SVP casts. ...................................................................... 23 
Figure 12: Multibeam bathymetry image. ................................................................. 26 
Figure 13: Multibeam shaded relief image. .............................................................. 27 
Figure 14: Multibeam backscatter mosaic image. .................................................... 28 
Figure 15: Multibeam bathymetry overlain with tracks of selected profiles. .............. 29 
Figure 16: Sub bottom profiler data, cross line 200. ................................................. 31 
Figure 17: Sub bottom profiler data, cross line 203. ................................................. 32 
Figure 18: Sub bottom profiler data, main line 99. ................................................... 33 
Figure 19: Multibeam bathymetry overview. ............................................................ 34 
Figure 20: Multibeam bathymetry illustrating sediment waves. ................................ 35 
Figure 21: Backscatter mosaic NW portion of area. ................................................. 36 
Figure 22: Backscatter mosaic showing variation over entire area. ......................... 37 
Figure 23: Multibeam shaded relief illustrating substrate channels. ......................... 38 
Figure 24: Multibeam shaded relief illustrating sediment waves. ............................. 39 
Figure 25: Mapped wrecks overlain on bathymetry.................................................. 40 
Figure 26: Unidentified wreck 5. .............................................................................. 41 
 

Table of Tables 
Table 1: Summary of survey events. ......................................................................... 6 
Table 2: Survey personnel details. ............................................................................ 6 
Table 3: Hydrographic reports completed. ................................................................. 8 
Table 4: RV Celtic Explorer vessel information. ....................................................... 10 
Table 5: Vessel offsets and installation angles. ....................................................... 11 
Table 6: RV Celtic Explorer available survey equipment. ........................................ 12 
Table 7: Geodetic parameters. ................................................................................ 13 
Table 8: MBES metadata. ....................................................................................... 15 
Table 9: SBP metadata. .......................................................................................... 15 
Table 10: QINSy Navigation metadata. ................................................................... 16 
Table 11: Sound velocity metadata. ........................................................................ 18 
Table 12: IHO S44 v 6th edition standards for hydrographic surveys. ....................... 19 
Table 13: Multibeam crossline statistics. ................................................................. 20 
Table 14: Standard deviation values used in TPU calculation. ................................ 23 
Table 15: Wreck metadata. ..................................................................................... 39 



      
  

 

CE20_01 Report Page vi 

 

List of Acronyms Used Within This Report 
 

Acronym        Full Name 

AML   AML Oceanographic  
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CUBE   Combined Uncertainty and Bathymetry Estimator 

DECC   Department of the Environment, Climate and Communications 

DGNSS  Differential Global Navigation Satellite Systems 

DPR   Daily Progress Report 

ETRF   European Terrestrial Reference Frame 

GIS   Geographic Information System 

GNSS   Global Navigation Satellite Systems 

GSI   Geological Survey Ireland 

HSE   Health Safety & Environment 
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INFOMAR INtegrated Mapping FOr the Sustainable Development of   

Irelands MArine Resource 
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PPS   Pulse Per Second 

PPP   Precise Point Positioning 

PU   Processing Unit 

QINSy   Quality Integrated Navigation System 

RTG   Real Time Gypsy 

RV   Research Vessel 
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1  Introduction 

1.1 Project Overview and Objectives 

The Geological Survey Ireland (GSI) and Marine Institute (MI) conducted seabed mapping 

between 2003 and 2005 under the auspices of the Irish National Seabed Survey (INSS) and 

from 2006 to present day under the INtegrated mapping FOr the sustainable development of 

Irelands MArine Resource (INFOMAR) programme. INFOMAR is a joint venture between the 

GSI and the MI. The programme succeeded the INSS which was one of the largest marine 

mapping programmes ever undertaken, with a focus on deep water mapping. INFOMAR is 

funded by the Irish Government through the Department of the Environment, Climate and 

Communications (DECC).  

 

INFOMAR Phase 1, 2006 to 2015 focused on mapping 26 priority bays and 3 priority areas 

around Ireland and creating a range of integrated mapping products of the physical, 

chemical and biological features of the seabed in those areas. INFOMAR Phase 2, 2016 to 

2026 intends to map the remainder of Irelandôs entire seabed. Figure 1 shows the extent of 

the mapped area under INSS and INFOMAR and the outstanding areas as of January 2020. 

Grey have already been mapped, blue and coloured hatched areas are unmapped. 



      
  

 

CE20_01 Report Page 2 

                                                                                                                   

  

Figure 1: Survey coverage status January 2020. 

 

MI supplied the research vessel RV Celtic Explorer and experienced contractors for the 

survey.  
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The scientific aims of the survey were to: 

(i) Undertake a Multibeam Echo Sounder (MBES) hydrographic survey to a minimum 

standard of International Hydrographic Organisation (IHO) Order 2. 

 

(ii) Produce bathymetry, shaded relief and backscatter mosaic products to provide depth, 

seabed features and seabed hardness/roughness information. 

 

(iii) Acquire Sub Bottom Profiler (SBP) data of the shallow (up to 30 metres) sub seabed to 

determine the existence of buried objects and ascertain the sub-seabed character.  

 

(iv) To map in detail and provide hydrographic wreck reports on any wrecks. 

 

(v) To acquire water column data from the EM2040 and EM302 MBES. 

 

(vi) To acquire Moving Vessel Profiler (MVP) data for calibration of the acoustic data and 

investigation of the thermocline.  

 

1.2 Survey Area 

Figure 2 shows the designated survey area in yellow hatching.  The RV Celtic Explorer 

designated area is located near the southern end of our unmapped area. The inset image 

shows the overall shelf coverage to date.  Mapped areas are in grey and unmapped in white. 

The entire area is split into 1000 km2 grids, orientated north-south and east-west.  The RV 

Celtic Explorer and RV Celtic Voyager survey areas are located in the Celtic Sea in sites 

selected for their strategic fisheries importance and for optimum deployment of our vessel 

resources.  Acquisition commenced at the northern edge of the proposed area in Figure 2. 
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Figure 2: RV Celtic Explorer proposed survey areas for 2020. 
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2  Operations  

 
Mobilisation took place in Galway City on 25th March. Data acquisition took place between 

26th March and 9th April with Agust Magnusson as Party Chief and Ger Sullivan as surveyor. 

A skeleton survey team was aboard due to the Covid 19 emergency.   

2.1 Survey Track Lines 

The final survey track line plot is shown in Figure 3. Main lines were run along east ï west 

reciprocal headings with cross lines on north - south reciprocal headings. 

 

Figure 3: Survey track line plot produced in ArcGIS software.  

  










































































