
 

2023 Report on INFOMAR Progress 

 

 

data 

 

 

 

 

 

 

  

INFOMAR 

2023 INFOMAR Activity Report 

 
 
 

Thomas Furey & Sean Cullen 

Marine Institute & Geological Survey Ireland Joint INFOMAR 

Programme Managers 

 
 



 

2023 Report on INFOMAR Progress 

 

Contents 

Programme 1 - Data Acquisition, Management, & Interpretation ......................................................... 4 

INFOMAR Phase 2 Operational Programme Status ............................................................................ 4 

2023 Survey Plans ............................................................................................................................... 7 

MI Core INFOMAR Survey Summary ............................................................................................... 8 

GSI Core INFOMAR Survey Summary ............................................................................................ 11 

2023 Ground-truthing Activity ...................................................................................................... 13 

Programme 2 - Data Exchange & Integration ....................................................................................... 15 

Introduction ...................................................................................................................................... 15 

Multibeam Data Processing .............................................................................................................. 16 

Data integration and dissemination ................................................................................................. 18 

Bathymetry and backscatter Database compilation 2023 ............................................................ 18 

Seabed sediment classification - 2023 update. ............................................................................ 19 

Seabed morphology and geomorphology interpretation and integration - 2023 update. .......... 21 

Charting ............................................................................................................................................. 23 

Chart products - delivery status .................................................................................................... 24 

Value Added maps and charts. ..................................................................................................... 25 

2023 Routine Data Exchange & Integration Services ....................................................................... 27 

MI Data Requests .......................................................................................................................... 27 

GSI Data Requests ......................................................................................................................... 30 

Website and social media impact ..................................................................................................... 32 

AGOL ............................................................................................................................................. 32 

Website Statistics & Downloads (January – December 2023) ...................................................... 32 

Social Media Statistics ................................................................................................................... 32 

Programme 3 - Value Added Exploitation ............................................................................................ 34 

Introduction ...................................................................................................................................... 34 

2023 Value Added Exploitation Progress Overview ......................................................................... 35 

Research & Development Activity .................................................................................................... 35 

Irish Education, Training, Capacity Build ........................................................................................... 38 

Outreach 2023 .................................................................................................................................. 39 

Reports and Scientific Publications ................................................................................................... 41 

APPENDIX 1  Survey Coverage end 2023. ...................................................................................... 42 

APPENDIX 2 Marine Institute Survey Leg Coverage .......................................................................... 43 



 

2023 Report on INFOMAR Progress 

 

APPENDIX 3 Geological Survey Ireland Survey Leg Coverage ........................................................... 44 

APPENDIX 4 INFOMAR Wreck Notes Submitted to UKHO ................................................................ 46 

APPENDIX 5 INFOMAR Hydrographic Notes Submitted to UKHO in 2023 ....................................... 47 

 

Figure 1 Percentage of INFOMAR survey coverage targeted (blue) relative to delivered (red), by year.

 ................................................................................................................................................................ 5 

Figure 2 INFOMAR 2023 Proposed Working Areas. ................................................................................ 7 

Figure 3 GSI coverage on the west coast in 2023. ................................................................................ 11 

Figure 4. Sediment sampling achieved in 2023. ................................................................................... 13 

Figure 5.  Shipwrecks mapped during MI INFOMAR surveys in 2023. .................................................. 14 

Figure 6 Current MI data processing status (green - complete, orange bar - estimated days to 

complete). ............................................................................................................................................. 16 

Figure 7   Current GSI data processing status (green - complete, orange bar - estimated days to 

complete). ............................................................................................................................................. 17 

Figure 8. Extent of INFOMAR seabed classification completed in 2023. .............................................. 19 

Figure 9. Extent of INFOMAR seabed classification. ............................................................................. 20 

Figure 10 – New geomorphology classification layers published as part of the Marine Institute rest 

services. ................................................................................................................................................. 21 

Figure 11 – The new Irish Shelf Seabed Geomorphological Map (v2023) ............................................ 22 

Figure 12 – Blue Scale Map of The Aran Islands ................................................................................... 25 

Figure 13  Monthly views of the AGOL download site in 2022 and 2023 ............................................. 32 

Figure 14 Survey Coverage End 2023. .................................................................................................. 42 

Figure 15 Compilation of all MI survey coverage areas. ....................................................................... 43 

Figure 16 Compilation of all GSI survey coverage areas. ...................................................................... 45 

 

 

Table 1   Total Coverage relative to 2018 Annual Mapping Targets set, and % surveyed (target 

relative to completed) ............................................................................................................................ 4 

Table 2   Marine Institute annual gross survey coverage achieved. ....................................................... 6 

Table 3  Geological Survey Ireland annual gross survey coverage achieved. ......................................... 6 

Table 4 - MI annual survey coverage predicted and achieved ............................................................... 9 

Table 5 – List of MI supported surveys ................................................................................................. 10 

Table 6   Surveys finalised by MI and GSI in 2023 ................................................................................. 16 

Table 7 INFOMAR Chart Production status ........................................................................................... 24 

Table 9  Summary of data requests received and completed by the MI .............................................. 29 

Table 10   Summary of data requests received and completed by the GSI .......................................... 31 

Table 10 General Statistics for INFOMAR Social Media Platforms in 2023 .......................................... 33 

Table 11 INFOMAR Outreach Events 2023 ........................................................................................... 40 



 

2023 End of Year Report on INFOMAR Progress Page 4 

 

Programme 1 - Data Acquisition, Management, & Interpretation 

 

INFOMAR Phase 2 Operational Programme Status 

Annual survey coverage targets (km2) were provided in the “INFOMAR Memo to Government 2018” 

for INFOMAR continuation through to end 2026, for the areas <30nm and >30nm offshore, the GSI & 

MI survey target areas respectively. The following tables are incrementally updated to provide an 

oversight on cumulative survey coverage relative to these targets. More accurate coverage 

assessments will be undertaken and reported upon to DECC intermittently for formal coverage 

tracking. This involves GIS analytics of the compilation of all programme coverage, and it is dependent 

upon availability of final processed survey data for detailed gap analysis and outstanding coverage 

calculations.   

 
  MI & GSI 

2018 Set 
Annual 
Targets 

MI & GSI  
Gross 

Coverage 
Delivered 

 

MI & GSI 
Cumulative 
Coverage 
Delivered 

EOY Gap 
w.r.t 

Coverage 
Delivered 

 

To
tal C

o
verage 

Target 

%
 Targeted

 

%
 C

o
m

p
lete

 

 
  km2 km2  km2 km2  km2 % % 

2016     5,152  41,163 75,916    n/a 33% 

2017     5,322  46,485 70,595    n/a 37% 

2018   8,871 11,627  58,111 58,968  55,356 44% 46% 

2019   8,950 10,072  68,183 48,896  64,306 51% 55% 

2020   8,461 9,757  77,940 39,139  72,767 58% 62% 

2021   9,340 8,482  85,889 30,657  82,107 66% 69% 

2022   8,857 5,673  91,227 24,984  90,964 73%  74% 

2023   9,782 8,888   99,474  16,094  100,746 81% 81%  

2024   8,230 0       108,976 87%   

2025   7,363 0       116,339 93%   

2026   8,433 0       124,772 100%   

 

Table 1   Total Coverage relative to 2018 Annual Mapping Targets set, and % surveyed (target relative to 
completed) 

  

INFOMAR Programme 1 Objective: To contribute to the management of 

activities and resources in Irish inshore areas by completing a comprehensive 

mapping and data interpretation programme for priority areas, followed by 

completion of remaining unmapped areas. 

Acquisition Plans: 2022 survey targets were defined based on stakeholder 

consultation at the 2015 INFOMAR seminar, the 2015 GeoScience Ireland 

seminar, an MI stakeholder workshop, a Programme Board and INFOMAR 

Team Phase 2 Planning Workshop, Technical Advisory Committee feedback, 

and with consideration of logistical and operational issues. 
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Table 1 Footnotes:  

1. Annual Coverage Targets were first implemented in 2018 

2. Net Coverage Delivered is the GIS calculated area of new territory mapped by year.  

3. Net Coverage Delivered varies slightly from coverage reported by organisation or survey leg 

elsewhere in the INFOMAR Activity Reports, which are total areas for individual survey legs and/or 

sums thereof, without the removal of overlaps between surveys. 

4. Cumulative Coverage Achieved is towards the 125,000 km2 target to completion. 

5. End Of Year Gap is the 125,000 km2 target area with the Net Coverage Achieved by year subtracted. 

 

Figure 1 provides a visual assessment of overall survey coverage progress relative to the 2018 annual 

coverage targets defined to complete mapping by the end of 2026. 

 

Figure 1 Percentage of INFOMAR survey coverage targeted (blue) relative to delivered (red), by year. 
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An overview of organisational survey progress relative to annual coverage targets is presented in 

Tables 2 and 3 for Marine Institute and Geological Survey Ireland respectively. 

 Core Acquisition   Ancillary Acquisition 

 > 30nm INFOMAR Cumulative  < 30nm 
INFOMAR 

> 30nm 
INSS Gaps  Annual Coverage Tracking Target tracking  

 Target Mapped Red = behind      

 @ 2018 @ SOY km2  Black = ahead  3rd party 3rd party 

2018 6305 4752 7991 1686      

2019 5560 6702 5136 1262  116 1452 

2020 5504 7534  6799 2557   416  - 

2021 5867 5273  6152 3105   - - 

2022 5823 4495  4301 1320  -  -  

2023 6687 8812  4315 1052  2094  -  

2024 6988   0        

2025 6712   0        

2026 6066   0        
Table 2   Marine Institute annual gross survey coverage achieved.  

 

 
Target @ 2018 

Target @ SOY 

km2 
Mapped km2 

Cumulative Target 
Tracking 

Red = behind 
Black = ahead 

2018 2566 2566 3635 1059 

2019 3390 3390 3368 1047 

2020 2957 3404 2908 551 

2021 3473 3111 2332 228 

2022 3034 3944 1372 2800 

2023 3095 2983 2479 3304 

2024 1242 1242   

2025 651 651   

2026 2367 2166   

Table 3  Geological Survey Ireland annual gross survey coverage achieved.  

Note: “Mapped” figures in both tables are the sum of individual survey legs, not extracting overlaps. 
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2023 Survey Plans  

The collective Marine Institute and Geological Survey Ireland proposed work areas at the start of 

2023 are shown in Figure 2. Outstanding gaps are presented within the annual plan, to deliver the 

flexibility necessary to maintain operations while dealing with logistical and weather constraints. 

 

Figure 2 INFOMAR 2023 Proposed Working Areas. 
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MI Core INFOMAR Survey Summary 

 

Five MI surveys were completed, two in the first half of 2023 and three in the second half of the 

year in what was the first full year of RV Tom Crean operations. A total of 18 ground-truthing 

stations were sampled, and 13 shipwrecks were surveyed, during MI INFOMAR surveys. Survey 

coverage images are provided in Appendix 2. 

  

TC23_01 took place from the 11th to the 26th of April in the Celtic Sea.  Adverse weather conditions in 

the first few days of charter meant a delay in commencing survey operations.  The vessel mobilised in 

Cork and mapped 1077 km2 and covered 2672 line km.  One shipwreck and a number of seabed 

mounds with associated gas escapes were discovered.  

  

TC23_02 took place from the 13th to the 28th of May. The vessel mobilised in Cork and survey 

operations took place in the Atlantic, west of County Clare.  An area of 1714 km2 was mapped, both 

inside and outside the 30 Nm and 4174 line km covered.  Much of this mapped area is important in 

terms of the ORE industry interest.  One shipwreck was surveyed, and a number of mounds, gas 

escapes and several magnetic anomalies were discovered.  

  

TC23_03 took place in the Celtic Sea between June 22nd and July 8th. Mobilisation was in Cork.  A total 

of 1401 km2 was mapped at the southern extent of the previously unmapped area of the Celtic Sea.  

Two grab samples were acquired. The Tom Crean demobilised in Vigo, NW Spain for a scheduled dry 

docking at the end of the survey.  

   

TC23_04 took place between August 30th and September 11th. The survey started and ended in Cork. 

Survey operations took place in the Atlantic Ocean building on coverage acquired earlier in the season. 

Five grabs were acquired, and two wrecks mapped. A total of 1146 km2 was mapped and 2850 line km 

covered.  Weather conditions were good throughout, resulting in no weather downtime.  

  

The final MI survey of the year, TC23_05 took place between October 13th and November 5th. 

Mobilisation was in Dublin Port and demobilisation in Cork.  A mid survey port call was held in Cork to 

facilitate scientific personnel change out. Survey operations prior to the mid survey port call were 

conducted in the Atlantic, west of Counties Kerry and Clare as weather conditions were considerably 

better there than in the Celtic Sea.  Two days of weather downtime were spent in Galway Docks. 

Operations shifted to the Irish Sea after the mid survey port call on October 25th as it was the only 

unmapped area where weather conditions were suitable for survey. Conditions deteriorated further 

late in the survey and the vessel remained alongside in Cork for the last few days of charter. Weather 

downtime for the survey was 40%. A total of 1069 km2 was mapped and 2743 line km acquired.  A 

total of eight wrecks were mapped, one in the Atlantic and seven in the Irish Sea, two of which had 

been mapped previously with lower resolution data. 
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Table 4 - MI annual survey coverage predicted and achieved 

2023 MI Survey Overview 

Notes:  
1. Vessels are operational at reduced speeds at times due to weather; however, this is not 

captured or reflected in survey statistics. 

2. Vessels have varying sea-time endurance, impacting transit, port call and operational 

statistics. 

3. Vessel susceptibility to poor weather decreases with increasing vessel size. 

2023 Supported Surveys 

2023  Offshore Shelf Mapping Targets Shelf Mapping Achieved
Vessel Days 

By Leg

Coverage 

per Ops 

Day

24 Hr 

Ops 

Days

Coverage 

Target km2

Coverage 

Target ISUs

VMEF Line Km 

Achieved

Coverage 

Achieved 

km2

Coverage 

Achieved 

ISUs

R.V. Tom Crean TC23_01 15 150 10.8 1350 1.4 0.72 2672 1077 1.1

TC23_02 16 150 11.5 1440 1.4 0.72 4174 1714 1.7

TC23_03 17 150 12.2 1530 1.5 0.72 3328 1401 1.4

TC23_04 14 150 10.1 1260 1.3 0.72 2850 1146 1.1

TC23_05 24 130 16.3 2116 2.1 0.72 2743 1069 1.1

Total 86 61 7696 7.7 15767 6407 6.4

Survey 
Name 

Location Survey Dates 
Survey 
Days 

Weather 
Downtime 

% 

Coverage 
Gross  
(Km2) 

Line Kms 

TC23_01 Celtic Sea Apr 11th – Apr 25th  15 18 1077 2672 

TC23_02 Atlantic May 13th – May 28th  16 0 1714 4174 

TC23_03 Celtic Sea Jun 22nd – July 8th  17 4.6 1401 3327 

TC23_04 Atlantic Aug 30th – Sep 11th  13 0 1146 2850 

TC23_05 
Atlantic 
Irish Sea 

Oct 13th – Nov 5th  24 40 1069 2743 

    
Core 

Targeted            6407 15766 
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 Table 5 – List of MI supported surveys  

  

Survey Contact Affiliation Project Location Topic 

TC23008 Oisin McManus  DECOM Survey – Kinsale 

decommissioning site 

survey 

South coast Geology / 

geophysical  

CE23013 Kevin Sheehan SEAI AMETS test site 

geotechnical, CPT, 

environmental and 

geophysical survey 

 Geology / 

geophysical / 

environmental 

CE23005 Fabio Sacchetti  Remote accessed 

opportunistic search for 

lost FV Carrickatine 

 

NW Shelf 

 

Search 

Operations 

 

CE23015 Oisin McManus  Remote accessed 

opportunistic search for 

lost FV Carrickatine 

NW Shelf Search 

Operations 
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GSI Core INFOMAR Survey Summary 

 

GSI mobilised the R.V. Keary, R.V. Mallet, R.V. Lir and the R.V. Galtee for the 2023 survey season. The 

fleet operated along the coasts of counties Clare, Galway and Mayo and out to some 15 nautical miles 

offshore. Initially, the Lir and Galtee mapped the Clare coastline from Black Head to Liscannor Bay 

while the Mallet awaited engine repair work in Rossaveal and served as a base for the smaller vessels. 

The Galtee also mapped an offshore block west of the Aran Islands at this time. The Keary was based 

in Cleggan and Inishbofin, mapping a coastal stretch from Cleggan to Clifden and a large offshore block 

west and south-west of Inishbofin. When Mallet repairs were complete, it moved along with the Lir 

and Galtee to Cleggan and collectively they surveyed the coast from Cleggan to Clare Island and a large 

offshore block west of Inishturk. See Appendix 3 for leg by leg survey coverage imagery. 

 

 

 
 

Figure 3 GSI coverage on the west coast in 2023. 
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Survey 
Name 

Location Survey Dates Survey 
Days 

Weather 
Downtime 

% 

Coverage 
(Km2) 

Line Kms 

GAL23_01 Galway Bay 25/05/2023 - 
18/06/2023 

25 6 201 1515 

GAL23_02 Ballinaleama Bay 19/06/2023 - 
03/09/2023 

77 14 141 971 

LIR23_01 Galway Bay 25/05/2023 - 
16/06/2023 

23 6 27 796 

LIR23_02 Cleggan & 
Ballynakill Harbour 

17/06/2023 - 
18/07/2023 

32 46 14 742 

MAL23_01 Galway Bay 26/05/2023 - 
16/06/2023 

22 0 30 79 

MAL23_02 West of Inishbofin 19/08/2023 - 
17/09/2023 

29 26 557 2035 

KRY23_01 Clifden/Inishbofin 09/06/2023 - 
06/08/2023 

59 43 741 2088 

KRY23_02 Clifden/Inishbofin 07/08/2023 - 
11/10/2023 

66 40 283 737 

GAL23_03 Clare Island 04/09/2023 - 
28/09/2023 

25 52 44 616 

LIR23_03 KIllary Harbour 19/07/2023 - 
29/09/2023 

73 54 54 1140 

MAL23_03 West of Inishbofin 19/08/2023 - 
17/09/2023 

30 26 387 995 

    Total = 2,479 km2 11714 km 
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2023 Ground-truthing Activity 

 

The first survey of the year (TC23_01) visited 6 sediment sample sites in the Celtic Sea to support the 

ongoing ground-truthing initiative. A further 7 sediment stations were visited during TC23_02 in the 

Atlantic. Two were acquired in the south Celtic Sea during TC23_03 and a further 3 taken during 

TC23_04 on the west coast. 

 
   

Figure 4. Sediment sampling achieved in 2023.  

2023 Shipwreck Surveys  

  

A total of 13 shipwrecks were mapped during MI INFOMAR surveys. 2 of these were in the Celtic Sea, 

4 in the Atlantic and 7 in the Irish Sea. Of the 13 shipwrecks surveyed 5 were previously uncharted. 

Another wreck was mapped off the Donegal coast during the MI supported search for the FV 

Carrickatine. 
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Figure 5.  Shipwrecks mapped during MI INFOMAR surveys in 2023. 
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Programme 2 - Data Exchange & Integration  

 

Introduction 

INFOMAR provides free open-source data underpinning a wealth of applications. Data applications 

are continuously growing, and programme outputs enable quicker decision making, smarter long- 

term planning, and more sustainable development.  

Storage and analytics technology are evolving rapidly, as are user requirements. Consequently, 

INFOMAR products and data delivery mechanisms are dynamic, with outputs now delivering to marine 

leisure applications, supporting infrastructure development projects, and underpinning regional 

tourism initiatives and marine resource management plans.  

Processed bathymetry data acquired from all INFOMAR vessels are merged in both Geological Survey 

Ireland and the Marine Institute, and maps and digital products are subsequently created, including 

pdf charts, grids, web map services, and a variety of raw and processed data products. Once finalised, 

the outputs are archived and made available through the INFOMAR website, and a variety of data and 

digital mapping services. Products such as grids and vector data are processed in the GSI and uploaded 

to the INFOMAR Marine Data Download Portal. 

INFOMAR Programme 2 Objective:  Establishment of processes and procedures to establish 

an Inter-Agency National Marine Data Discovery and Exchange Service 

Measure 1: Data Integration  

A major objective of INFOMAR is to develop the capability to integrate both ‘foundation data’ 

(general seabed survey and environmental data) and ‘stakeholder datasets’ (i.e. designed for 

specialist use) in order to facilitate the development of specific information services by the 

public and private sector. The vision is to develop and continuously build a knowledge base 

over time, which will enable Ireland to develop and manage its marine resource in a 

sustainable manner. 

Measure 2: Data Exchange  

A programme to target data integration and data exchange is essential to maximising the 

value of existing and new data to the broad range of stakeholders. This requires the 

development of co-ordinated access to the data and selection of key aspects of the data for 

integration with other key marine data sets.  

https://experience.arcgis.com/experience/9213db3d963d4f3cab3a220323d7cd4e/page/Page-1/?views=Download-Vector-Datasets
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Multibeam Data Processing 

 

Multibeam data processing is a core activity within the data exchange and integration programme. 

Raw multibeam data, acquired on INFOMAR survey vessels are processed through a complex cycle 

which involves quality assurance measures applied in close to real time, before the data are subject 

to further office-based processing and quality control measures necessary to ensure that our data 

products satisfy stakeholder requirements. Finalised survey legs for 2023 are shown in Table 6, while 

ongoing status of processing workload is shown in Figure 6 and Figure 7. All datasets require QC 

before external product creation and addition to web services.  

 
 

Q1  Q2  Q3  Q4 

MI TC22_02 TC23_01 
TC23_02 
TC23_03 
CV20_02 
CE20_01 

TC23_04 
 

TC23_05 
CE23013_Amets 

GSI  KRY21_02 
KRY21_03 
KRY21_04  
KRY22_01 
KRY22_02  
LIR22_01 

 LIR21_02 
GEO21_04 
GEO21_05 

Table 6   Surveys finalised by MI and GSI in 2023 

 

 
Figure 6 Current MI data processing status (green - complete, orange bar - estimated days to complete).  
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Figure 7   Current GSI data processing status (green - complete, orange bar - estimated days to complete).  
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Data integration and dissemination 

 

Bathymetry and backscatter Database compilation 2023 

 

In January 2023, the data management team began a significant body of work to reconstruct all 

Bathymetry & Backscatter databases. New data resampling techniques were applied to all survey leg 

data that increased specification, resolution & stability. This improvement also enabled the 

homogenization of databases internally via application of the ESRI geodatabase format ensuring 

continuous, synchronised updates where required.  

A key feature of data updates includes the availability of 2m resolution survey leg data, as well as 

5m, 10m, and 25m resolution merged surfaces for bathymetry along with 40m resolution data for 

backscatter, covering the Irish offshore and shelf areas. All bathymetric & backscatter datasets are 

now available in 3-star open standard format which improves user access across all GIS 

environments. This upgrade greatly enhances the use & availability of INFOMAR data to all users. 
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Seabed sediment classification - 2023 update. 

 

Seabed classification work continued with the interpretation of backscatter data in the Celtic Sea from 

RV Celtic Voyager legs (2020, 2021 & 2022) and from the inshore fleet (RVs Keary, Lir & Mallet 2019, 

2020 and 2021 surveys). The Celtic Sea is a renowned fishery for Nephrops norvegicus.  Gaps in the 

extent of seabed classification along the 30 nm boundary were completed along with deeper areas to 

the south. Sediment classifiication maps were also created for Achill Sound, Clew Bay and a subtidal 

reef habitat map using MBES bathymetric data was also created to support inshore fisheries and NPWS 

conservation work in Kilkieran Bay. 

 

A total of 26 survey legs were classified covering an area of 9221 km2 during 2023 (see below map). 

Deeper areas in the Celtic Sea with obvious geomorphic features were classified using the Random 

Forest algorithm; shallower seabed was classified by the supervised classification of isoclustered 

areas. 

 

All substrate data classified up too Q2 2023, have been input into EMODnet Geology, which in turn 

provides the input physical habitat data for EUSeaMap (created by EMODnet Seabed Habitats). The 

more recent classification work will be input into the next phase of EMODnet (2023-2025). 

 

 
Figure 8. Extent of INFOMAR seabed classification completed in 2023. 
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Celtic Sea 

High quality seabed classification data for the Celtic Sea is required for ocean renewable energy site 

selection, designation of MPAs and to fulfil reporting obligations under the Marine Strategy 

Framework Directive (Descriptor 6: Seafloor integrity). Initial seabed classification of the southern 

coastal Priority Area was undertaken to fulfil Phase 1 of INFOMAR and EMODnet Geology deliverables, 

however, the resolution was too coarse (40 – 50 m) and frequently showed disagreement with 

overlying sample data. Therefore, a decision was taken to classify all newly acquired INFOMAR data in 

the Celtic Sea to a higher resolution (15 – 25 m) and to reclassify the southern coastal Priority Area to 

this resolution also. These new data will be used to update the seabed classification web mapping 

service (WMS) layer and provide a high-resolution seabed substrate base layer for stakeholders. 

 

Area of seabed classified 
• Area surveyed (within EEZ and up to 200 m contour) = 116,379 km2 

• Area classified (within EEZ and up to 200 m contour) = 93,179 km2 

• Approx. 80% of the area surveyed within 200 m contour has been classified to date. 

 

 
Figure 9. Extent of INFOMAR seabed classification. 
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Seabed morphology and geomorphology interpretation and integration - 2023 update. 

 

The work carried out as part of the MI funded Post-Doc fellowship focussed on Geomorphological 

interpretation and mapping of the Irish continental shelf data has generated various outputs 

including peer reviewed research and publications. A key deliverable included the creation of the 

first high-resolution geomorphology map of the Irish continental shelf.  The map was produced using 

a protocol of modern machine-assisted mapping techniques to streamline the results.  All previous 

mapping efforts and existing literature on Irish shelf geomorphology have been collated and 

integrated in the map, critically evaluating the previous interpretations.  An internationally 

standardised geomorphological classification scheme has been adopted, aligning the map to 

international work. The map is intended firstly as a resource enabling to better inform multiple 

offshore activities and management of the marine environment on the Irish continental shelf. 

- The new morphology and geomorphology layers are now published as part of Marine 

Institute Web Services and are also integrated within the Marine Atlas. All layers can be 

viewed and downloaded from here.  

- A full description of the mapping methodologies, the classification scheme and outputs is available 

here. 
- A scientific peer reviewed article describing the mapping process and outcome has also been published 

in  Journal of Maps and available here.  

 

Figure 10 – New geomorphology classification layers published as part of the Marine Institute rest services. 

  

https://atlas.marine.ie/#?c=53.9000:-15.9000:6
https://www.arcgis.com/home/webmap/viewer.html?url=http%3A%2F%2Fatlas.marine.ie%2Farcgis%2Frest%2Fservices%2FISSGM23%2FMapServer&source=sd
https://www.infomar.ie/sites/default/files/pdfs/FINAL%20Part%202%20Geomorphology_1.pdf
https://atlas.marine.ie/arcgis/rest/services/ISSGM23/MapServer
https://doi.org/10.1080/17445647.2023.2283192
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Figure 11 – The new Irish Shelf Seabed Geomorphological Map (v2023)  
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Charting  

 

All charts are currently published to the web in pdf format. Grids and associated data are also available 

through web map services. 

Charts available for download via the Chart Web Mapping Viewer include: 

INFOMAR Bay charts: Bathymetry, Backscatter, Shaded Relief at three separate scales  

 (1:50k, 1:100k and overview scale at 1:120k). 

Coastal 100k scale series:  Bathymetry, Backscatter, Shaded Relief at 1:100k scale 

Sediment classification chart series: Charts created per bay based on sediment           

 classification.   

Various maps are available via the Map Web Mapping Viewer: 

Google Earth series:  various *.kmz shaded relief images for Google Earth 

Grey Scale chart series:  Shaded Relief maps of each bay 

Survey Polygon Map: all surveys carried out by INSS and INFOMAR 

Survey Coverage Bathymetry: merged bathymetric coverage by INSS, INFOMAR and Related 

Projects 

PAD_INSS_INFOMAR Map: Overall national merged bathymetric coverage since 1996. 

Real Map of Ireland – Seabed data from inside the Irish Continental Shelf boundary in usual 

 Orange to Blue colour scale, and areas outside of the boundary as background blue.  New 

 format has been reused for several publications.  

Blue scale maps are available via a dedicated Website Image Gallery. 

  

INFOMAR aims to produce charts for the following data type: bathymetry, backscatter, 

shaded relief at three separate scales (1:50k, 1:100k and overview scale) and seabed 

sediment classification maps. Other charts and map types are also created as required. 

Bathymetric charts are designed to present accurate, measurable description and visual 

presentation of the submerged terrain.  In some way, charting can be considered the last 

step in a long chain of events that can take up to several years. Charts of a specific area are 

only created when enough good quality and reliable data for such area have been collected. 

When new data become available, the charts are redone and a new revision tag is assigned 

(R1, R2 etc). 

http://maps.marine.ie/infomarchartsmap/
https://www.infomar.ie/maps/downloadable-maps/maps
https://www.infomar.ie/galleries/images/node/565
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Chart products - delivery status 
INFOMAR’s current online chart catalogue consists of: 

✓ 50k charts: 124 charts online (94% of the 2016 target). 

✓ 100k charts (Phase 1): 52 charts online (93% of the 2016 target). 

✓ Sediment classification chart series (Phase 1): 20 of 26 charts produced based on recent 

sediment classification.  

✓ 100k Coastal series (Phase 2): 28 charts online (30% of the 2026 target). 

✓ 120k charts: 4 overview charts have been produced. 

✓ Greyscale charts: 26 charts have been produced. 

Remaining INFOMAR Phase 1 charts will be completed when outstanding inshore multibeam data 

and adequate ground-truthing information is made available. 

Products Currently Online Outstanding charts Target % of completion 

50k scale (Phase 1)  132 0 132 100% 

100k scale (Phase 1)  56 0 56 100% 

100k scale coastal (Phase 2)  28 64 92 30% 

120k overview scale (Phase1)  4 0 4 100% 

Grey scale charts  26 0 26 100% 

Sediment classification charts  20 6 26 77% 

Table 7 INFOMAR Chart Production status 

  

http://maps.marine.ie/infomarchartsmap/
http://maps.marine.ie/infomarchartsmap/
http://maps.marine.ie/infomarchartsmap/
http://maps.marine.ie/infomarchartsmap/
http://maps.marine.ie/infomarvariousmaps/
http://maps.marine.ie/infomarvariousmaps/
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Value Added maps and charts. 

 

Blue Scale maps  

 

In Q2 2023, work was completed in generating a new series of value-added maps (Blue Scale Map 

Series). With 18 maps in total, the series was designed to highlight the new, high resolution 

bathymetric datasets available across Ireland. Each map is bespoke & hand drawn using INFOMAR’s 

5m resolution data along with Copernicus Sentinel-2 satellite data for topographical relief. Maps 

contain spot depths of each coastal region, location of shipwrecks, listing of all primary bays, 

headlands, islands, and towns. Each map also has a unique informative text paragraph inset 

pertinent to the area in question. Example of Blue Scale map in figure 12 below. 

 
 

Figure 12 – Blue Scale Map of The Aran Islands 

Starting on August 9th, the series were released on a weekly basis via the INFOMAR website image 

gallery & supported through social media platforms. The Marine Institute communications 

department assisted with a press release for each county. To date, 12 maps have been released and 

the series has been successful, garnering significant media attention on local & national radio, 

newspaper articles and interviews. The media strategy has also had a positive impact on user traffic 

to the INFOMAR website, with exponential increases across all areas of the website. Statistics below 

show various metrics across a 10-week period in 2023 measured against the same period in 2022. 

The number of sessions & new users listed below during a 10-week period, equal the total figures 

for 2022 – highlighting the positive impact of the product release. 

The map series is also available to download in Irish. 
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Total Number of Sessions: 

 

Aug – Oct 2023: 35,683 (+370%) 

Aug – Oct 2022: 9,629 

 

New Users:  

 

Aug – Oct 2023: 8,294 (+520%) 

Aug – Oct 2022: 1,595 

 

 

Page / Metric 2022 2023 % Change 

Homepage 1,305 4,174 +261% 

Interactive Maps 1,209 2,571 +112% 

Downloadable Maps 458 2,311 +404% 

Dynamic Bathymetry Viewer 711 1,102 +55% 

Shipwreck Viewer 630 1,017 +61% 

Data access & download 600 760 +26% 

Downloads 160 7,882 4,826% 

Traffic to DECC 288 2,848 888% 

Traffic to GSI 125 1,118 794% 

Traffic to MI 3 400 13,233% 

Table 8: INFOMAR website statistics during release of Blue Scale Maps 

  



 

2023 End of Year Report on INFOMAR Progress Page 27 

 

2023 Routine Data Exchange & Integration Services 
In 2023 INFOMAR data requests were serviced across many sectors including fisheries, aquaculture, 
engineering, oceanographic, marine planning, education, research, geoscience, and offshore 
renewable sectors. The following tables summaries key metadata of all the data requests that have 
been services.  

MI Data Requests 
 

Date 

Requested  

Organisation Type  User Type  Data Type Requested  Discipline / 

Sector  

30/1/2023 Agriculture, Forestry 

and Fishing 

Chief Scientific 

& 

Sustainability 

Officer 

Bathymetry contours in 100m 

depth intervals 

Fisheries 

7/2/2023 Professional, 

Scientific and 

Technical Activities 

Engineering 

Geologist 

SBP Dataset CV09_02 in SEG-Y 

format 

Engineering 

8/2/2023 Agriculture, Forestry 

and Fishing 

Fishermen Google earth files for new 

area mapped in 2020 and 

2021. Kenmare Bay and sw 

mizen.  

Fisheries 

08/2/2023 Agriculture, Forestry 

and Fishing 

Artist 5-minute screen recording of 

a shipwreck file in SIS 

Oceanographic 

Modelling 

15/2/2023 Agriculture, Forestry 

and Fishing 

Wildlife 

inspector 

INFOMAR derive a 20m 

contour line 

Marine/Maritime 

Planning 

17/02/2023 Education 

Universities/College 

Researcher Seg-y data available in Lough 

Swilly 

Education 

10/03/2023 Education 

Universities/College 

Postgraduate 

Researcher 

Bathymetric data to Build a 

mathematical model for 

Lough Corrib 

Education 

11/03/2022 Professional, 

Scientific and 

Technical Activities 

Researcher Contour depth bands for the 

black sea - geospatial dataset 

for survey planning 

Research 

15/05/2023 Education 

Universities/College 

Researcher 

 

LIDAR data  Research 

16/05/2023 Renewable Energy Advisor Bathymetry data for the Irish 

Sea - 25m grid in Geotiffs 

Marine/Maritime 

Planning 
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16/05/2023 

 

Professional, 

Scientific and 

Technical Activities 

 

Marine 

Scientist 

 

High resolution BA data for 

Waterford harbour - 25m land 

elevation 

Research 

 

16/05/2023 

 

Professional, 

Scientific and 

Technical Activities 

 

Marine 

Scientist 

 

Resampled BA surface for 

entire offshore coast - 100m 

surface for ocean modelling 

Ocean Modelling 

 

17/05/2023 

 

Professional, 

Scientific and 

Technical Activities 

 

Marine 

Scientist 

 

10m shelf BS - 40M offshore  Marine Research 

 

17/05/2023 

 

Professional, 

Scientific and 

Technical Activities 

Marine 

Scientist 

Greyscale map of Blacksod 

bay  

Marine Research 

 

17/05/2023 Professional, 

Scientific and 

Technical Activities 

Research Shipwreck map  Research 

10/08/2023 Personal Use Geologist XYZ 5m bathymetry grid 

Galway Bay area 

  

Geoscience 

Research 

15/08/2023 Education 

Universities/College 

Master's 

Student 

Raw magnetometer data Education 

30/08/2023 Education 

Universities/College 

 

Research 

Assistant 

Sub-bottom profile data Research 

30/08/2023 

 

Education 

Universities/College 

 

Research 

Assistant 

Sediment classification data of 

the west coast 

Geoscience 

Research 

30/08/2023 Professional, 

Scientific and 

Technical Activities 

 

Chairman - 

Committee for 

local 

infrastructure 

development 

LIDAR data Research 

01/09/2023 Education 

Universities/College 

 

Student ROV Research 
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01/09/2023 Education 

Universities/College 

 

Lecturer Multibeam data Research 

22/09/2023 Government 

Department 

Assistant 

Principal 

Officer 

Entire INFOMAR Data Package 

(Bathymetry, Backscatter, 

Sediment Sample, Sediment 

Classification, Geomorphology 

clipped within the boundary 

of south coast D-Map area 

Offshore 

windfarm 

development 

28/09/2023   Galway coastline vector 

data (1:50000) 

Research 

20/09/2023 Professional, 

Scientific and 

Technical Activities 

Principal 

Marine 

Geologist 

Bathymetry and SBP data – 

TC23_02 and TC23_04 

Offshore Wind 

Development 

03/10/2023 Education 

Universities/College 

 

PhD Student SEG-Y lines Geoscience 

Research 

10/10/2023 Public Administration 

and Defence 

Wildlife 

Officer 

STL of the Lusitania Education 

13/10/2023 Professional, 

Scientific and 

Technical Activities   

Marine 

Institute 

Merged bathy grid which 

combines our 5m infomar 

depth with EMODnet 

bathymetry for CROCO 

model extent in Galway 

Bay 

Research 

06/10/2023 Government Dept Cork Co Co Seascapes data Research 

15/11/2023 Renewable Energy Global 

Maritime 

TC23_04 2m resolution 

bathymetry. Sediment 

Samples 

 

16/11/2023 Renewable Energy Simply Blue 

Group 

TC23_04 2m high resolution 

data and survey report 

Research 

23/11/2023 Professional, 

Scientific and 

Technical Activities 

Marine 

Institute 

 

Video footage of seagrass 

in Kinsale to verify 

existence of a seagrass 

bed. 

Aquaculture 

Table 8  Summary of data requests received and completed by the MI 
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 GSI Data Requests 

Date Requested       Organisation Type       User Type       

Data Type 

Requested       Discipline / Sector        

19/01/2023  Aquafact  Director  

Bathymetry in 

Kilkieran Bay and 

Bantry Bay  Unknown  

24/03/2023  Corio Generation  

Development 

Manager  

Bathymetry around 

Skerd Rocks  

offshore renewables 

assesment  

29/03/2023  Mowi Ireland  

License Application 

Manager  

Bathymetry near 

Roaringwater Bay  Unknown  

12/05/2023  Aquafact  Director  

Bathymetry of 

Gregory Sound, Aran 

Islands, Co. Galway  Unknown  

03/04/2023  JBA Consulting  Senior Analyst  

Bathymetry Bantry 

Bay 2m in OD Malin  OPW Flood project  

19/04/2023  Strident    
Query on deepest 

part of EEZ surveyed  

Observational doc 

series for RTE  

02/06/2023  ESB  Senior Civil engineer  

High res grids 

GEO13_05, CB13_04, 

CV09_01  

Geophysical 

investigation  

02/06/2023  GDG  

Offshore Project 

Manager  

Sceirde Rocks survey 

line spacing  ORE  

19/06/2023  GDG  

Offshore Project 

Manager  

Sceirde Rocks survey 

Uncertainty Grid  ORE  

06/07/2023  N/A  

Member of the 

public  

Real Map of 

Inishbofin  

Unknown - probably 

personal interest  

05/07/2023  Aquafact  Director  

Substrate types off 

the west coast down 

to 1k  Unkown  

13/07/2023  Corio Generation  

Senior Geoscience 

Engineer  

SBP SEGY around 

Sceirde Rocks  ORE  

20/07/2023  HR Wallingford  

Technical Director, 

Ships & Dredging  

VORF Verification 

Studies  Unknown  
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14/09/2023  MH Auto  Local mechanic  

Bathymetry off Co. 

Cork  Angling  

26/07/2023  KevLSmith  Filmmaker  

Kilstiffen reef survey 

data  Use in documentary  

25/07/2023  GDG  Geologist  Datum conversions  

Query  to convert 

from LAT to MSL  

28/07/2023  UAU  Senior Archaeologist  

Bathymetry of Sceilg 

Michil  

Proposed 

Archaeological dive  

30/08/2023  Kerry Eye   Journalist  

Info on Manchester 

Merchant  

For use in article 

relating to blue map    

14/09/2023 GDG 

Offshore Project 

Manager 

Bathymetry 

KRY21_05 & 

KRY22_01 gridded at 

0.25m ORE 

01/11/2023     
~100 GB SEG-Y files 

for CV12_02   

Table 9   Summary of data requests received and completed by the GSI 
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Website and social media impact 

AGOL  

Monthly views of this new site are monitored and shown in Figure 13. 

 

 
 

Figure 13  Monthly views of the AGOL download site in 2022 and 2023 

 

Website Statistics & Downloads (January – December 2023) 

 

There were 86,188 visits to the INFOMAR website in 2023 which included 21,661 new users, and 

peak monthly use in August with 19,977 visits. After the Homepage with 13,685 views, the most 

popular pages were Blue Scale Maps (9,005), Interactive Maps (8,194), (Dynamic Bathymetric Viewer 

(5,726), Downloadable Maps (5,386), Data Access Download (4,675), Shipwrecks Viewer (4,464), 

Sediment Data Viewer (3,192) and Data and Sub-Bottom Profiles Viewer (2,469). There were 10,907 

downloads with the most popular being Blue Scale Maps (10,079), Sheets (455), Charts (319), KMZ 

files (54). Desktop users accounted for 59% of website traffic, while tablet or mobile devices were 

used to access the site 41% of the time. 

 

Following the introduction of the Bluescale maps in early August, the INFOMAR website experienced 

remarkable growth across all sections. The statistics provided below highlight the metrics over a 10-

week duration in 2023 compared to the corresponding period in 2022. The total number of sessions 

and new users during this 10-week period matches the entire figures recorded for 2022. 

 

Social Media Statistics 

The INFOMAR Social Media strategy was implemented using a similar approach to that taken in 

previous years, with a particular focus on Twitter and Facebook activity. This year an Instagram 

account was also created with the aim of promoting best quality imagery. The current approach has 

been effective in increasing the Reach and Following of the programme on social media, and the 

programme team plan to build on this progress in the future, with a particular emphasis on ensuring 
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that INFOMAR branding is associated with such activity. Numbers of followers across our social 

platforms and combined totals for key metrics are shown in Table 10. It should be noted that while 

INFOMAR maintains a YouTube channel it was not actively managed as part of INFOMAR’s joint 

communications committee but has been highlighted as an area for development.  

Platform   New Followers   Posts   Impressions   Page Views   Total Followers   

Twitter   301 356 311928 N/A 5078 

Facebook   309 287 65997 4264 3367 

Instagram  438 52 2382 1364 459 

YouTube   16 0 19500 3400 216 

TOTAL   1064 695 399807 9028 9120 

 

Table 10 General Statistics for INFOMAR Social Media Platforms in 2023 
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Programme 3 - Value Added Exploitation  

Introduction 

INFOMAR continues to deliver a range of value-added opportunities linked to user demands, 

commercial markets and external funding sources (e.g. EU Framework Programme 7) while our 

strategic plan is evolving to meet the requirements and fulfil the objectives of national and 

international policy including: 

Harnessing Our Ocean Wealth (HOOW) 

• HOOW is Ireland’s integrated marine plan. It sets out a comprehensive range of actions 

across multiple sectoral areas to enable our marine potential to be realised. Key objectives 

are to double the value of our ocean wealth to 2.4% of GDP by 2030 and increase the 

turnover from our ocean economy to exceed €6.4bn by 2021. 

 

Marine Spatial Planning (MSP) 

• An integrated planning and management approach is required to address competition for 

marine space e.g. for infrastructural development, natural and biological resource 

exploitation, ecosystem, biodiversity and heritage conservation, and human activities such 

as shipping, fishing, and tourism & leisure. As such Ireland will implement a Marine Spatial 

Plan through the Dept. of Housing, Planning and Local Government, which will be 

underpinned by INFOMAR data and activities. 

 

Marine Strategy Framework Directive (MSFD) 

• The MSFD aims to achieve Good Environmental Status of the EU's marine waters by 2021 

and to protect the resource base upon which marine-related economic and social activities 

depend. Specifically, the structure, functions and processes (including physiographic, 

geographic, geological and climactic) of marine ecosystems are not to be impaired or 

lessened by human-induced environmental change, and biodiversity is to be maintained. 

 

Ireland’s Marine Atlas  

• INFOMAR continues to create and contribute critical bathymetric, habitat and geophysical 

data to Ireland’s Marine Atlas, Digital Ocean, and through an array of INFOMAR Web 

mapping Viewers, GIS Services, and data portals. 

 

Climate Action Plan 

• Completing INFOMAR falls under Action MA/23/4 of the Climate Action Plan providing 

support and baseline information for the development of offshore renewable energy. 

 

INFOMAR Programme 3 Objective:  To deliver a range of value added 

opportunities linked to user demands, commercial markets and external 

funding sources. 
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2023 Value Added Exploitation Progress Overview 

Significant activity has been ongoing under the Value-Added Exploitation Programme. 
The focus of INFOMAR effort on this sub-programme in 2023 was: 
 
 

• Cullen PHd / Post docs 

• EMFAF 

• EMODnet Seabed Habitats 

• Irish Skipper Expo 

• ICES SCICOM (National Delegate For Ireland) 

• Co-ordination and collation of national submission to ICES Scientific Plan Survey 

• The Hydrographic Society UK and Ireland (Ireland Branch) Co-Ordination 

• MARA Support for ORE 

• ICC Collaboration on Sailing Directions 

• MSP / MSFD EMFAF H202 Site Assessments 

• MSFD Habitat Map Delivery for Assessment 

• Shannon Estuary Data Request 

• Science Blast 

• GEBCO Webinar Data Discovery 

• Carrickatine Search 

• DEEP Share 

• ORE Offshore Wind Energy Conference 

• Oceans 2023 Limerick 

• MI_ORE Support and Interaction 

• Fairseas Conference Cork 

• AMETS Survey 

• DECC_ORE Survey support 

• Oireachteas presentation support  

• Wrecks Bursary catalogue creation 

• Mike Bradley Offshore Geology 

• Wreck Investigation confidential 

• Blue Scale Map Series 

• WEI Conference 

• DECC Data Tender 

• Doolin Ferries Collaboration 
 
 

Research & Development Activity 

 
Advanced Mapping Services participated in a wide range of research activities facilitated by various 
initiatives such as Cullen & MI Post Doc Fellowships, H2020, EMODnet, and EMFAF projects. These 
research activities encompassed diverse fields, including the application of AI in autonomous vehicle 
navigation, and Celtic Sea geomorphology, benthic habitat mapping, and the delivery of an updated 
version of EUSeaMap (2023). An updated seabed classification map was generated and delivered to 
directly facilitate the MSFD assessment for this reporting cycle.  The organization also took charge of 
coordinating predictive habitat distribution modelling based on anticipated climate changes. 
Moreover, initiatives like hyperspectral airborne survey and data analytics were undertaken. By aiding 
in the compilation of pertinent research across newly formed subsets of the Offshore Wind Expert 
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Advisory Group, Advanced Mapping Services aims to bolster the research impact in advancing 
Offshore Renewable Energy (ORE) development. 
 
The GSI’s Marine & Coastal Unit have commissioned a series of Marine Geology Reports based on 
areas delineated using the UKHO’s new nautical chart grid cell format. As of the end of 2023, a draft 
report for an area extending from Dundalk Bay to Dublin Bay, and eastwards to the edge of the EEZ, 
has been completed. 

 International R&D and Collaboration 

In support of developing INFOMAR’s current and future role in European and international research 
activity, the INFOMAR team progressed the following during 2023; 

• Development and delivery of an updated seabed classification map, used to directly 
inform the MSFD Assessment process. 

• Ireland participates in IODP (International Ocean Discovery Programme) scientific 
drilling, through the European consortium ECORD. DECC provides national funding; 
while GSI provides representation on management and scientific panels. IODP 
explores Earth's history and dynamics using ocean-going research platforms to 
recover data recorded in seafloor sediments and rocks. 

• The publication of Part 2 of the two-part marine geomorphology mapping series: A 
two-part seabed geomorphology classification scheme. Part 2: Geomorphology 
classification framework and glossary - Version 1.0 (April 2023). These sister reports 
are the product of an ongoing collaboration between Geoscience Australia, the British 
Geological Survey, University College Cork, Geological Survey Ireland and the 
Geological Survey of Norway. 

• Final data submission to EMODnet Geology Work Package 3 – Seabed Substrate. 

• Final data submission (INSPIRE compliant) to EMODnet Geology Work Package 4 – 
Geomorphology. 

• GSI Co-Author on poster at The Leibniz Institute for Baltic Sea Research Warnemünde 
(IOW) conference called Warnemünde Turbulence Days (WTD) on "Linking mixing and 
circulation at various scales". Poster name : High-Resolution Acoustic and In Situ 
Observations of Turbulent Mixing Showing Spatio-Temporal Variability of Mixing in 
the Fram Strait in Arctic Spring. 

• EMODnet Bathymetry CDI/DTM Delivery (23 Survey Legs from 2021, 2022 and 2023). 

• EMODnet Seabed Habitats updated Biogenic Substrate layer delivered for inclusion in 
EUSeaMap. 

• EMODnet Seabed Habitats Essential Ocean Variable (EOV) Layers (Live Hard Coral, 
Seagrass cover, Macroalgae canopy coral cover) updated and delivered (Phase 4: Sept 
2021- Sept 2023). 

• EMODnet Seabed Habitats Report detailing construction of EOV Layers updated and 
delivered (Phase 4: Sept 2021- Sept 2023). 

• EMODnet Seabed Habitats Communications WP successfully delivered (Phase 4: Sept 
2021- Sept 2023). 

• MI Co-author on ‘EUSeaMap 2023, A European broad-scale seabed habitat map, 
Technical Report’ (Service Contract (ifremer.fr)) 

• EMODnet Seabed Habitats Updated Review of Regional Sea Convention / ICES needs 
and formalised engagement protocol delivered in Phase 4 (Sept 2021- Sept 2023). 

https://archimer.ifremer.fr/doc/00859/97116/105963.pdf
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• EMODnet Seabed Habitats Communications WP commenced (Phase 5: Sept 2023- 
Sept 2025). 

• MI Chair of ‘EMODnet For EU Policy’ Townhall Session at EMODnet Conference. 

• Participation on ICES SCICOM (Ireland delegate). 

• Participation and contribution to ICES Working Group For Marine Habitat Mapping . 

• Collation and delivery of national submission to ICES SCICOM Science Plan Survey. 

• Participation at International Oceanographic Data and Information Exchange (IODE) 
of the International Oceanographic Committee (As EMODnet Seabed Habitats 
Representative). 

• Participation and contribution to EPROCAN project (Lead by AZTI), which aims to 
deliver a research strategy for the Bay of Biscay. 

• MI Co-author on ‘Research Priorities and Roadmap for Deep-Sea Ecology in the Bay of 
Biscay (Northeast Atlantic)’  

• Hydro 2024 – Poster presentation of EMODnet Seabed Habitats Outputs and Potential Future 
Development Pathways.  

• GSI chair of GEBCO’s Sub Committee for Regional Undersea Mapping Meeting. 

 

Irish R&D and Collaboration 
• Continue MI-AMS supervision of MI funded Cullen PhD in collaboration with UCC, focused on 

Celtic Sea acoustic data analytics to improve seabed classification and water column study 

workflows, groundtruth integration techniques, and product outputs and applications. 

• Start of two MI funded Cullen PhD supervised by MI-AMS in collaboration with UL and SETU, 

focused on use of UAV and multi/hyperspectral cameras for coastal and sea monitoring.  

• Start of one MI funded Cullen PhD supervised by MI-AMS in collaboration with UL, focused on 

developing new underwater AI algorithms for real time data analysis, mission planning and 

investigations. 

• Continued MI-AMS and GSI supervision of MI funded Post-Doc fellowship on geomorphology 

entitled ”Novel mapping of the shallow water INFOMAR data toward Ireland first shallow 

water Atlas”. Led by UCC and focussed on Geomorphological interpretation and mapping of 

the Irish continental shelf data. 

• Awarded new Post Doc supervised by MI-AMS focused on Risk Assessment for Potentially 

Polluting Shipwrecks in Irish water. 

• GeoHab 2024 – Oral presentations: The NOMANS_TIF map: Ireland’s first complete shallow 

seabed geomorphology map. Riccardo Arosio, Andrew J. Wheeler, Fabio Sacchetti, Janine 

Guinan, Luis A. Conti, Thomas Furey, Aaron Lim. 

• GSI oversight to MSc projects with UCD students of INFOMAR MSc modules. 

• GSI and MI collaborating with Offshore Energy divisions of the Department of the 

Environment, Climate and Communications on the development of the south coast offshore 

wind development map (DMAP). Provision of marine spatial planning shapefiles and map 

production. Consulting on procurement of marine data. Gap analysis. 
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• Updated Skellig seabed map produced for Skellig Field Guide that is currently being worked 
on by UCC geologists. Zoomed-out Iveragh seabed map also provided as an overview. 

 

Irish SME Support 

 

• During Q4, INFOMAR initiated a partnership with Doolin Ferries, who expressed interest in 
utilising the blue scale charts across their website, informational materials, and social media 
platforms. As part of this collaboration, Doolin Ferries' CEO visited INFOMAR at the Marine 
Institute in December to receive a framed INFOMAR chart for the Doolin Ferry terminal. This 
exciting venture aligns well with INFOMAR and with 280k tourist in the last 12 months using 
the Doolin Ferries it also presents an opportunity to highlight INFOMAR's work both 
nationally and internationally. 

• Engagement with XYZ Engineering at WInd Energy Ireland attended events in order to 
establish potential collaboration in 2024 on EMFAF projects. 

• Engagement with XOcean Ltd. around professional development for early career scientists 
via co-ordination of the Ireland branch of The Hydrographic Society UK and Ireland 
(THS:UKI).  

Irish Education, Training, Capacity Build  
In a continued effort to develop Irish education, training and research and professional networks in 
INFOMAR related disciplines the following initiatives were supported during 2023: 
 

• INFOMAR co-ordination of the Ireland branch of The Hydrographic Society UK and Ireland.  

• Professional development for early and mid career scientists via THS:UKI HPAS process. 

• MI & GSI INFOMAR Development and delivery of Remote Sensing focused MSc modules.  

• NUIM: Delivery of level 9 post-graduate module, Marine Remote Sensing – INFOMAR, as part 
of Maynooth University’s Dept. Of Geography, Masters in Geographic Information System 
(GIS) and Remote Sensing. Lectures were delivered both in-person and remotely by the 
INFOMAR team. Subsequent Field work and demonstrations were delivered during a 2 day 
trip onboard the RV Tom Crean in and outside Cork harbour, in partnership with the Strategic 
Marine Alliance for Research & Training.  

• UCD: Delivery of two modules as part of  MSc Risk, Resilience and Sustainability, and MSc 
Geospatial Data Analysis. The modules are GEOG40990 INFOMAR Marine Geodata Science 
and GEOG41000 INFOMAR Marine and Survey Data. Lectures were delivered both in-person 
and remotely by the INFOMAR team. Subsequent Field work and demonstrations were 
delivered during a 2-day trip onboard the RV Tom Crean in and outside Cork harbour, in 
partnership with the Strategic Marine Alliance for Research & Training.  

• GSI commissioned Cobblestone Learning Ltd. to convert two of the MSc lectures into E-
Learning format. End result is two multimedia lectures available for sharing with 3rd level 
institutions and a range of new imagery and videos for INFOMAR outreach. 

• MI provision of INFOMAR training and overview module to MI Transition Year Students. 

• Public Awareness & Engagement. 

• GSI training of two geoscience graduates in INFOMAR seabed surveying and coastal mapping. 

  

https://www.maynoothuniversity.ie/research/maynoothworks/news-events/latest-news/remote-sensing-and-principles-seabed-mapping-becomes-part-msc-gis-and-remote-sensing-partnership
https://hub.ucd.ie/usis/!W_HU_MENU.P_PUBLISH?p_tag=PROG&MAJR=W464
https://hub.ucd.ie/usis/!W_HU_MENU.P_PUBLISH?p_tag=PROG&MAJR=W477
https://hub.ucd.ie/usis/!W_HU_MENU.P_PUBLISH?p_tag=PROG&MAJR=W477
https://hub.ucd.ie/usis/W_HU_REPORTING.P_DISPLAY_REPORT?p_report=ME200&p_parameters
https://hub.ucd.ie/usis/W_HU_REPORTING.P_DISPLAY_REPORT?p_report=ME200&p_parameters
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Outreach 2023 

List of outreach activities attended and/or organised by the INFOMAR team 
 

Date Event Location Sector Exposure 

January 2023 Seabed2030 – Wind in the Sails 

workshop. Strategising workshop for 

fulfilling the goals of SB2030 

   

February Irish Skipper Expo Limerick Industry – 

Fishing/ORE 

National 

March 2023  UCD geological and geography society 

seminar 

Remote Education National 

March 2023 Participation in EMODnet Secretariat 

Ocean Lab Hackathon 3.0 

Remote Education Global 

 

March 2023 IODC-2 / IODE Meeting (IOC UNESCO) Paris, France European 
Commission 

Global 

April 2023 The Chartered Institute of Ecology and 

Environmental Management Conference 

 Biodiversity International 

May 2023 AN Bord Pleanala Meeting on INFOMAR 

activities and capabilities 

Remote Government National 

May 2023 La Biennale  Venice, Italy Art, Culture Global 

May 2023 Offshore Wind Conference Dublin, Italy Industry - 
ORE 

Global 

May 2023 EMODnet Geology Partner Meeting Faroe islands European 
Commission 

International 

June 2023 Oceans  23 Limerick Industry - 
ORE 

Global 

July 2023 AORA / Galway Statement 10 YR 
Anniversary 

Galway European 
Commission 

Global 

July 2023 NOAA Management Visit to MI MI Government N/A 

July 2023 EMODnet Seabed Habitats Meeting Faro, 
Portugal 

European 
Commission 

International 

 

July 2023 Presented "Mapping the Irish Seabed 
with INFOMAR" at the GEBCO Alumni 
Conference 

Tokyo, Japan Seabed2030 Global 

September 
2023 

EMODnet Bathymetry meeting Brest, France European 
Commission 

Global 
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October 2023 Mission Atlantic General Assembly Florianopolis, 
Brazil 

European 
Commission 

International 

October 2023 Wind Energy Ireland Expo Dublin ORE National 

October 2023 Four Radio na Gaeltachta and one Radio 
Kerry interview regarding the Bluescale 
Map series 

Remote Media National 

October 2023 INFOMAR presentations given to Minister 
Éamonn Ryan and DECC Secretary 
General Oonagh Buckley 

GSI Government N/A 

October 2023 THS:UKI Meeting in XOCEAN Carlingford Hydrography International 

November 
2023 

Hydro 23 Genoa, Italy Hydrography International 

November 
2023 

GEBCO Guiding committee Monaco Seabed2030 Global 

November 
2023 

EMODnet Conference & Jamboree Brussels, 
Belgium 

European 
Commission 

International 

November 
2023 

EMODnet For EU Policy Townhall Session Brussels, 
Belgium 

European 
Commission 

International 

Table 11 INFOMAR Outreach Events 2023 
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Reports and Scientific Publications 

 

INFOMAR led and related publications 2023 

The geomorphology of Ireland’s continental shelf. 

Arosio R., Wheeler A., Sacchetti F., Guinan J., Benetti S., O’Keeffe E., van Landeghem K., Conti L., Furey T. & 

Lim A. (2023) Journal of Maps, 19:1, DOI: 

https://www.tandfonline.com/doi/full/10.1080/17445647.2023.2283192  

Fully convolutional neural networks applied to large-scale marine morphology mapping. Authors: Arosio R., 

Hobley B., Wheeler A.J., Sacchetti F., Conti L. A., Furey T., Lim A. Front. Mar. Sci., 20 July 2023 Sec. Ocean 

Observation Volume 10 – 2023.  https://www.frontiersin.org/articles/10.3389/fmars.2023.1228867/full  

EUSeaMap 2023, A European broad-scale seabed habitat map, Technical Report . 

Vasquez Mickaël, Ségeat Benjamin, Cordingley Ashley, Tilby Emily, Wikström Sofia, Ehrnsten Eva, Al 

Hamdani Zyad, Agnesi Sabrina, Andersen Mikkel Skovgaard, Annunziatellis Aldo, Askew Natalie, Bekkby 

Trine, Bentes Luis, Daniels Elyana, Doncheva Valentina, Drakopoulou Vivi, Ernstsen Verner Brandbyge, 

Gonçalves Jorge, Karvinen Ville, Laamanen-Nicolas Leena, Lillis Helen, Loukaidi Valia, Manca Eleonora, 

McGrath Fergal, Mo Giulia, Monteiro Pedro, Muresan Mihaela, Nygard Henrik, O'Keeffe Eimear, Pelembe 

Tara, Radicioli Martina, Sakellariou Dimitris, Teaca Adrian, Todorova Valentina, Tunesi Leonardo, Woods 

Helen. EASME/EMFF/2020/3.1.11/Lot3/SI2.843624 – EMODnet Thematic Lot n° 3 – Seabed Habitats - D1.15 

DOI, 10.13155/97116 

Research Priorities and Roadmap for Deep-Sea Ecology in the Bay of Biscay (Northeast Atlantic). 

Galparsoro, Ibon and Menchaca, Iratxe and Manso, Iván and Ruiz, Irene and Uyarra, Maria C. and Franco, 
Javier and Muxika, Iñigo and Canals, M. and Serrano, Alberto and González-Irusta, José Manuel and Colaço, 
Ana and Gómez-Ballesteros, María and Cristobo, Javier and McGrath, Fergal and Ríos, Pilar and Borja, Ángel. 
Research Priorities and Roadmap for Deep-Sea Ecology in the Bay of Biscay (Northeast Atlantic), SSRN, 28 Dec 
2023   https://ssrn.com/abstract=4677682 or http://dx.doi.org/10.2139/ssrn.4677682 

Re-Imagining the Deep: The importance of data visualisation in maritime archaeology using open-source bathymetry 

data Haughton S., Sacchetti F., McManus O. (2023) OCEANS 2023 - Limerick, OCEANS Limerick 2023, Cited 0 times. 

DOI: 10.1109/OCEANSLimerick52467.2023.10244335  

 

  

https://www.tandfonline.com/doi/full/10.1080/17445647.2023.2283192
https://www.frontiersin.org/articles/10.3389/fmars.2023.1228867/full
https://ssrn.com/abstract=4677682
https://dx.doi.org/10.2139/ssrn.4677682


 

2023 End of Year Report on INFOMAR Progress Page 42 

 

APPENDIX 1  Survey Coverage end 2023. 
 

 

Figure 14 Survey Coverage End 2023. 
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APPENDIX 2 Marine Institute Survey Leg Coverage 
 

TC23_01 
 

TC23_02 

 
TC23_03 

 
TC23_04 

 
TC23_05 (East Coast and West Coast survey areas). 

Figure 15 Compilation of all MI survey coverage areas. 
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APPENDIX 3 Geological Survey Ireland Survey Leg Coverage 
 

KRY23_01 LIR23_01 

LIR23_02 GAL23_01 

GAL23_02 MAL23_01 
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MAL23_02 MAL23_03 

GAL23_03 KRY23_02 

LIR23_03 

 

Figure 16 Compilation of all GSI survey coverage areas. 
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APPENDIX 4 INFOMAR Wreck Notes Submitted to UKHO 
 
A total of 13 shipwrecks were mapped during MI INFOMAR surveys. 2 of these were in the Celtic Sea, 

4 in the Atlantic and 7 in the Irish Sea. Of the 13 shipwrecks surveyed 5 were previously uncharted. 

Another wreck was mapped off the Donegal coast during the MI supported search for the FV 

Carrickatine. 

GSI H525 forms issued to UKHO in 2023 
 

Year Survey leg Date 
mapped  

Date report 
issued 

Wreck report file name Lat Long 

2018 MAL18_01 03/06/2018 07/07/2023 MAL18_01_WK1_H525 51.84277 -6.12526 

2018 MAL18_01 10/06/2018 08/07/2023 MAL18_01_WK2_H525 51.79605 -6.4898 

2018 MAL18_01 23/06/2018 09/07/2023 MAL18_01_WK3_H526 51.83427 -6.42044 

2018 MAL18_01 21/06/2018 10/07/2023 MAL18_01_WK4_H526 51.81617 -6.46851 

2018 MAL18_01 23/06/2018 11/07/2023 MAL18_01_WK5_H526 51.88362 -6.23326 

2016 TON16_02 20/07/2016 16/08/2023 TON16_02_WK1_H525 53.88612 -6.05181 

2022 CV22_01 02/04/2022 08/01/2024 H525_CV22_01_Wreck2 50.20491 -9.21646666 

2022 CV22_01 02/04/2022 08/01/2024 H525_CV22_01_Wreck1 50.18755 -9. 4929333 

2023 TC23_01 17/04/2023 04/01/2023 H525_TC23_01_Wreck_01 50⁰11.087N 009⁰34.468W 

2023 TC23_02 27/05/2023 04/01/2023 H525_TC23_02_Wreck_01 52⁰45.676N 010⁰44.668W 

2023 TC23_04 09/09/2023 04/01/2023 H525_TC23_04_Wreck_02 52⁰59.252N 011⁰00.945W 

2023 TC23_05 29/10/2023 04/01/2023 H525_TC23_05_Wreck_01 52⁰26.458N 006⁰05.598W 

2023 TC23_05 29/10/2023 04/01/2023 H525_TC23_05_Wreck_02 52⁰29.832N 006⁰05.671W 

2023 TC23_05 30/10/2023 04/01/2023 H525_TC23_05_Wreck_03 52⁰21.549N 005⁰47.461W 

2023 TC23_05 30/10/2023 04/01/2023 H525_TC23_05_Wreck_04 52⁰20.753N 005⁰46.943W 

2023 TC23_05 29/10/2023 04/01/2023 H525_TC23_05_Wreck_05 52⁰12.769N 005⁰48.658W 

2023 TC23_05 30/10/2023 04/01/2023 H525_TC23_05_Wreck_06 52⁰10.67N 005⁰49.354W 

2023 TC23_05 30/10/2023 04/01/2023 H525_TC23_05_Wreck_07 52⁰10.596N 005⁰50.432W 

2023 TC23_05 23/10/2023 04/01/2023 H525_TC23_05_Wreck_08 52⁰34.186N 011⁰09.404W 

2023 CE23015 09/11/2023 04/01/2023 H525_CE23015_Wreck_01  55⁰22.428N 008⁰32.548W 
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APPENDIX 5 INFOMAR Hydrographic Notes Submitted to UKHO in 2023 

GSI H102 forms issued to UKHO in 2023 
 

Year  Vessel  Leg/Observation  Submitted to UKHO  

2023 R.V. Galtee H102-GAL21_03_001(Obs1) 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_001(Obs2) 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_002 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_003 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_004 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_005 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_006 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_007 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_008 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_009 10/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs1) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs2) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs3) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs4) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs5) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_010(Obs6) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_011(Obs1) 11/10/2023 

2023 R.V. Galtee H102-GAL21_03_012(Obs1) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_012(Obs2) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_012(Obs3) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_013(Obs1) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_013(Obs2) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_013(Obs3) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_013(Obs4) 16/10/2023 

2023 R.V. Galtee H102-GAL21_03_014(Obs1) 17/10/2023 

2023 R.V. Galtee H102-GAL21_03_014(Obs2) 17/10/2023 

2023 R.V. Galtee H102-GAL21_03_015 17/10/2023 

2023 R.V. Galtee H102-GAL21_03_016 17/10/2023 

2023 R.V. Galtee H102-GAL21_03_017 18/10/2023 

2023 R.V. Galtee H102-GAL21_03_018 18/10/2023 

2023 R.V. Galtee H102-GAL21_03_019 18/10/2023 

2023 R.V. Galtee H102-GAL21_03_020 18/10/2023 

2023 R.V. Galtee H102-GAL21_03_021 18/10/2023 

2021 R.V. GEO GEO21_04_001_Obs1(Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs1(Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs1(Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs1(Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs1(Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs2(Shoal A) 20/06/2023 
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2021 R.V. GEO GEO21_04_001_Obs2(Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs2(Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs2(Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs3(Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs3(Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs3(Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_001_Obs3(Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoa lB) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal F) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal G) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs1 (Shoal H) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs2 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs2 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs2 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal F) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal G) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal H) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs3 (Shoal I) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs4 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs4 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs5 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs5 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs5 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs6 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_002_Obs6 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs1 (Shoal F) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal C) 20/06/2023 
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2021 R.V. GEO GEO21_04_003_Obs2 (Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal F) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal G) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal H) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs2 (Shoal I) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs3 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs3 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs3 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs4 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs4 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs4 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs5 (Shoal A) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs5 (Shoal B) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs5 (Shoal C) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs5 (Shoal D) 20/06/2023 

2021 R.V. GEO GEO21_04_003_Obs5 (Shoal E) 20/06/2023 

2021 R.V. GEO GEO21_04_004_Obs1 (Shoal A) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs1 (Shoal B) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs1 (Shoal C) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs1 (Shoal D) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs2 (Shoal A) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs2 (Shoal B) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs2 (Shoal C) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs2 (Shoal D) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs2 (Shoal E) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs3 (Shoal A) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs3 (Shoal B) 22/06/2023 

2021 R.V. GEO GEO21_04_004_Obs4 22/06/2023 

2023 R.V. GEO GEO21_05_001_Obs1 20/07/2023 

2023 R.V. GEO GEO21_05_001_Obs 2 20/07/2023 

2023 R.V. GEO GEO21_05_001_Obs 3 20/07/2023 

2022 RV Keary KRY22_01_004 (Obs1) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs2) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs3) Shoal 1 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs3) Shoal 2 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs4)Shoal 1 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs4)Shoal 2 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs5) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs6) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs7) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs8) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs9) 19/04/2023 
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2022 RV Keary KRY22_01_004 (Obs10) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs11) 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs12)Shoal 1 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs12)Shoal 2 19/04/2023 

2022 RV Keary KRY22_01_004 (Obs13) 19/04/2023 

2022 RV Keary KRY22_01_005 (Obs1) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs2) Shoal 1 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs2) Shoal 2 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs3) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs4) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs5) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs6) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs7) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs8) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs9) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs10) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs11) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs12) 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs13) Shoal 1 24/04/2023 

2022 RV Keary KRY22_01_005 (Obs13) Shoal 2 24/04/2023 

2022 RV Keary KRY22_01_006 (Obs1) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs2) Shoal 1 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs2) Shoal 2 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs3) Shoal 1 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs3) Shoal 2 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs4) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs5) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs6) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs7) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs8) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs9) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs10) Shoal 1 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs10) Shoal 2 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs11) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs12) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs13) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs14) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs15) 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs16) Shoal 1 27/04/2023 

2022 RV Keary KRY22_01_006 (Obs16) Shoal 2 27/04/2023 

2022 RV Keary KRY22_01_007 (Obs1) Shoal 1 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs1) Shoal 2 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs2) Shoal 1 02/05/2023 
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2022 RV Keary KRY22_01_007 (Obs2) Shoal 2 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs3) 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs4) 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs5) 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs6) 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs7) 02/05/2023 

2022 RV Keary KRY22_01_007 (Obs8) 02/05/2023 

2022 RV Keary KRY22_01_008 (Obs1) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs2) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs3) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs4) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs5) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs6) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs7) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs8) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs9) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs10) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs11) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs12) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs13) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs14) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs15) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs16) 09/05/2023 

2022 RV Keary KRY22_01_008 (Obs17) 09/05/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_A) 1/16/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_B) 1/16/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_C) 1/16/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_D) 1/16/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_E) 1/16/2023 

2022 RV Lir LIR22_01_obs_1_(shoal_F) 1/16/2023 

2022 RV Lir LIR22_01_obs_2 1/16/2023 

2022 RV Lir LIR22_01_obs_2 1/16/2023 

 


