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Disclaimer

The information and views set out in this report are those of the author(s) and do not necessarily reflect the
official opinion of the CINEA or of the European Commission. Neither the CINEA, nor the European
Commission, guarantee the accuracy of the data included in this study. Neither the CINEA, the European
Commission nor any person acting on the CINEA’s or on the European Commission’s behalf may be held
responsible for the use which may be made of the information.

EMODnet Page 2
gy B

Observation and
Data Network



EASME/EMFF/2020/3.1.11/Lot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

1 Introduction

EMODnet Geology is one of seven thematics that brings together information on the Geology, Chemistry,
Biology, Physics, Bathymetry, Seabed Habitats, and Human Activities in the European marine environment.
The current EMODnet-Geology Project delivers marine geological information for the entire European seas,
with a multi-scale approach applied when possible. The current Renewal Phase of the Centralisation Phase
contract started in September 2023 and ends in September 2025. The project is coordinated by Geologian
tutkimuskeskus — Geological Survey of Finland GTK.

The group consists of 40 partners or subcontractors who can provide geological information from all European
seas, including the North Atlantic Ocean all the way to the margins of the Arctic as well as the Caspian Sea,
and the Caribbean Sea (Fig. 1). Since 2023, the Caspian Sea subtask has been coordinated by Caspian Locus
Limited Liability Company (CLLLC), a subcontractor from Baku, Azerbaijan. CLLLC has since then collected data
from the Caspian Sea region. Instituto Geoldgico y Minero de Espana (IGME) is acting as a Caribbean Sea
subtask leader during the renewal phase allowing improving the coverage and quality of the map products in
this region.

The data that are included in the project are principally those held by the project partners, although other
organisations contribute to the geological mapping objectives in some of the participating countries. The
geology data that were compiled in the earlier phases and in the current project include:

e Seabed substrate (sediment layer at the seafloor)

e Sedimentation rate and sediment erosion

e Seafloor geology: lithology (bedrock geology beneath the surficial sediment and Quaternary
deposits) and stratigraphy

e Quaternary geology and pre-Quaternary

e Geomorphology

e Coastal behaviour

e Mineral occurrences (e.g., oil and gas, aggregates, metallic minerals)

e Geological events and probabilities (e.g., earthquakes, submarine landslides, volcanic centres,
complemented by tsunamis, fluid emissions and Quaternary tectonics)

e Submerged landscapes (LGM landscape, palaeolandscapes across various postglacial timeframes)
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Figure 1. The seas included in the geographical scope of the EMODnet Geology Project.
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The consortium includes the following organisations 1. Geological Survey of Finland (GTK); 2. Geological Survey
of Sweden (SGU); 3. Geological Survey of Norway (NGU); 4. Geological Survey of Denmark and Greenland
(GEUS); 5. Iceland GeoSurvey (ISOR); 6 Geological Survey of Estonia (EGT); 7. Latvijas Vidas Geologijas un
Meteorologijas Centr — Latvian Environment, Geology and Meteorology Centre (LEGMC; Latvia); 8. Lithuanian
Geological Survey (LGT); 9. Polish Geological Institute (PGI-NRI); 10. Geological Survey of the Netherlands
(TNO); 11. Royal Belgian Institute of Natural Sciences (RBINS); 12. Bureau de Recherches Géologiques et
Minieres (BRGM, France); 13. IFREMER (France); 14. Geological Survey of Ireland (GSl); 15. Geological Survey
of Spain (IGME); 16. Instituto Portugués do Mar e da Atmosfera (IPMA, Portugal); 17. Istituto Superiore per la
Protezione e la Ricerca Ambientale. Servizio Geologico d'ltalia (ISPRA); 18. Geological Survey of Slovenia
(GeoZs); 19. Croatian Geological Survey (HGI); 20. Geological Survey of Montenegro (GEOZAVOD); 21.
Geological Survey of Albania (GSA); 22. Hellenic Survey of Geology and Mineral Exploration (HSGME, Greece);
23. Hellenic Center for Marine Research, Greece (HCMR); 24. Institute of Oceanology — Bulgarian Academy of
Science (I0-BAS); 25. National Research and Development Institute for Marine Geology and Geoecology
(GeoEcoMar, Romania); 26. Geological Survey of Cyprus (GSC); 27. The Malta Geological Survey through the
Continental Shelf Department (Malta); 28. Dipartimento Scienze della Terra Universita La Sapienza, Roma
(UNIROMA, ltaly); 29. University of Tartu (Estonia); 30. Foundation for Research and Technology Hellas —
Institute of Computer Science (FORTH- ICS); 31. Stichting Deltares, The Netherlands; 32. UK Research and
Innovation (UKRI - (BGS), United Kingdom); 33. Jardfeingi (Faroe Islands); 34. Centre for Environment, Fisheries
and Aquaculture Science (DEFRA - Cefas, United Kingdom); 35. Edge Hill University (United Kingdom); 36.
Institute of Geological Sciences, NAS of Ukraine (IGS-NAS-UKR, Ukraine) 37. Institute of Marine Science and
Technology of Dokuz Eylul University (IMST, DEU, Tirkiye); 39. Federal Institute for Geosciences and Natural
Resources (BGR, Germany); 40. EMCOL Research Centre, Istanbul Technical University (ITU, EMCOL, Turkiye),
41. Caspian Locus Limited Liability Company (CLLLC, Azerbaijan).

The partnership consists of the geological survey organisations of the maritime countries of the European
Union, added with expertise from six universities, mainly to fulfil the requirements of work package 8
Submerged Landscapes. The majority of the project partners are also members of the Geological Surveys of
Europe (EuroGeoSurveys), which exists to promote the work of the geological surveys and therefore provides
a long-term association under which the project partners collaborate.

As the principal holders of marine geological information, the partnership also ensures that data from all of
the European regional seas are provided to the project. The project is built on information primarily held by
the project partners, but also connected to other owners of information by offering data delivery to EMODnet
either through the EMODnet Ingestion or straight to EMODnet Geology. By doing so, the project would not
recreate information that is held elsewhere. This is especially essential in case of the seismic surveys and
borings which are partly archived in external databases.

Since January 2023 all EMODnet thematic portals have been merged into the EMODnet Portal
(https://emodnet.ec.europa.eu/en/geology). To ensure sustainability of the EMODnet Geology project, the
EuroGeoSurveys’ European Geological Data Infrastructure (EGDI), which hosted EMODnet Geology portal prior
to centralisation, provides an appropriate platform for developing a long-term infrastructure for delivering the
best available and up-to-date marine geological information held by the project partners to EMODnet Geology
Portal.
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2 Update on the Tasks

Task 1: Maintain and improve a common method of access to data held in repositories. As the principal
holders of marine geological information, the EMODnet Geology partnership ensures that data from all of the
European regional seas are provided to the project. The project is built on information primarily held by the
project organisations, but also connected to other owners of information by offering data delivery to EMODnet
either through the EMODnet Data Ingestion or straight to EMODnet Geology.

During this renewal phase of the contract, work on collection and harmonisation of new datasets and
deliveries to the different work packages were mainly scheduled to begin in Q1 or Q2 of 2024. Data deliveries
from partner organisations to the WP’s continued until the end of the renewal phase, September 2025.

Task 2: Construct products from one or more data sources that provide users with information about the
distribution and quality of parameters in time and space. The data sets submitted by the consortium were
added to the different EMODnet Geology data products and were updated on the EMODnet Portal by the end
of the renewal phase of the project in 2025.

Task 3: Develop procedures for machine-to-machine connections to data and data products. We have
several connections available to external applications — specifically OGC standards WMS, WMS-C, WFS, and
CSW. All project members can connect directly to the portal PostgreSQL-database and create advanced
gueries on the data products of the project.

Task 4: Contribute data, data products and content to a Central Portal that allows users to find, view and
download data and data products. New releases and major updates of the EMODnet Geology data products
have been published on the EMODnet Portal by the end of the renewal phase. During the first year of the
renewal phase there were some corrections and additions to WP9 Borehole, sample, and geophysical data.
Additionally, obsolete layers have also been removed from Geoserver and Geonetwork, so they are no longer
visible in the catalogue at the EMODnet Portal. However, most data product releases occurred during the
second year of the renewal phase: WP4 Seafloor Geology and WP8 Submerged landscapes data products were
updated in December 2024, WP5 Coastal Resilience/Data Vulnerability data product was published in February
2024 and products from WP3 Seabed substrates, WP6 Geological events and probabilities, WP7 Marine
minerals were released by September 2025. In addition to data product updates and releases, all work
packages have been working on improving metadata related to “Distribution Information” and “Resource
Constraints”.

The recent updates for WP3 Seabed substrate and WP4 Seafloor geology data products are included in the
Progress Indicator 2.A Sea basin coverage (Section 9. Monitoring Indicators). Please note that the data
products describing WP5 Coastal behaviour, WP6 Events and probabilities, WP7 Minerals and WP8 Submerged
landscapes are missing from the Progress Indicator 2.A, because these features are mainly line or point data
or if areal, then so small that they don’t cover such areas that they would contribute to any percentage of
coverage of whole sea areas.

Task 5: Contributing content to dedicated spaces in Central Portal. We have been working closely with the
EMODnet Portal to have our data products available to any desired spaces on the portal.

Task 6: Ensure the involvement of regional sea conventions. EMODnet Geology has been open to any possible
collaboration with the RSC’s. The EMODnet Geology coordination participated in HELCOM Stakeholder
conference in Espoo on 29.2.2024 and promoted EMODnet during the event. Collaboration with regional sea
conventions and other groups was discussed during the project meeting in June 2025. In September 2025, the
EMODnet Geology Coordinator and Representative met online with the Director of the Mediterranean Science
Commission (CIESM) to discuss the possibilities for future collaboration. It was agreed to continue the
discussions.
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Task 7: Contribute to the implementation of EU legislation and broader initiatives for open data. We have
been working in close cooperation with DG MARE, CINEA, and the Secretariat to contribute to all joint
EMODnet efforts on the implementation of EU legislation and broader initiatives for open data. More
specifically our data products could be useful e.g., for Maritime Spatial Planning Directive, Marine Strategy
Framework Directive, Habitats Directive, Biodiversity Strategy, Blue Economy, Green Deal, Blue Growth and
European Critical Raw Materials Act.

Several EMODnet Geology organisations are participating in HORIZON 2.5 - Climate, Energy and Mobility
project Geological Service for Europe (GSEU), enabling synergy and direct feedback between these two
projects. From the GSEU side, EMODnet Geology attributes are being queried and translated into applied
attributes needed to build a geo-assessment matrix for determining seabed suitability to construction of
offshore windfarms. It’s likely that in due time, the intended end product will be contributed to the EMODnet
Portal as an applied data product.

The former EMODnet Geology coordinator is in the Advisory Board of two Horizon Europe (HE) projects (HE
TRIDENT and HE S34l) and thus acting as a link between these HE projects and EMODnet.

EMODnet Geology coordination and/or representatives have been in direct communication with European
Digital Twin of the Ocean (EDITO) to enable the use of the EMODnet Geology data layers and to promote the
interaction between these initiatives. Additionally, EMODnet Geology coordination and representatives
participated in an informal workshop that aimed to bring together ongoing EU projects on blue carbon.

Task 8: Monitor quality/performance and deal with user feedback. Before the migration of the EMODnet
Geology server environment, there were occasional issues with calling web map services due to memory
problems. After the migration, the memory issues have been resolved, and the services have been running
stably. The only outages have been caused by network issues. The most significant occurred on 20-21
November 2023, when the site was inaccessible from several locations for 24 hours due to name propagation
issues following a change of DNS provider for emodnet-geology.eu.

Except for ticket EMODNET-1643, all tickets were resolved within the deadline. Ticket EMODNET-1643, which
concerned the x/y axis order in metadata, could only be resolved once the metadata flow was changed as part
of the server migration.

Task 9: Maintain the existing thematic web portal. Requests to the old EMODnet Geology web portal are
redirected to the central EMODnet Portal as this is a requirement from the EMODnet Portal team. In addition
to the map viewer available on the EMODnet Portal, another successor to the old web map viewer is EGDI’s
map viewer (https://maps.europe-geology.eu/), which integrates marine geology with other onshore and
offshore data from the European geological surveys.
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Status of the Milestones and Deliverables listed in the workplan

Milestone/Deliverable in WP Date due Status (Todo/  Date delivered If Delayed:

numerical order Delivered/ reason for delay
Delayed) and expected

delivery date

M1: Evaluation of the WP9, all October 2024  Delivered 5-7.11.2024,

progress WP’s Q4/2024 report

M2: Data specification All WP’s June 2025 Delivered 15.7.2025,

and sourcing ready Q2/2025 report

M3: Thematic data WP1&WP9 24.9.2025 Delivered 24.9.2025

products updated on CP

D1.1-8: Quarterly WP1/all 15.10.2023 Delivered 13.10.2023

reports 3/2023, 4/2023, 15.1.2024 Delivered 15.1.2024

1/2024, 2/2024, 3/2024,

4/2024, 1/2025, 2/2025 15.4.2024 Delivered 15.4.2024
15.7.2024 Delivered 12.7.2024
15.10.2024 Delivered 15.10.2024
15.1.2025 Delivered 15.1.2025
15.4.2025 Delivered 15.4.2025
15.7.2025 Delivered 15.7.2025

D2.1: Interim report (36 =~ WP1/all 24.9.2024 Delivered 1.10.2024

months)

D2.2: Final report (48 WP1/all 24.9.2025 This report 24.9.2025

months)

D3.1: First data WP9/WP1/all January 2025 Delivered December

products/maps updated 2024

on EMODnet Portal

D3.2: Final data All WP’s 24.9.2025 Delivered 24.9.2025

products/maps available
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3 Work Package updates

WP1 - Project management. Geological Survey of Finland (GTK).
Covering Task(s): All tasks through monitoring the progress as a whole, but mainly tasks 1, 2, 6, 7, and 8.

The EMODnet Geology renewal phase (months 25-48) began on September 25, 2023, and started with a Kick
Off meeting held in connection with EMODnet Jamboree and Open Conference, November 2023 in Brussels.
During the Kick Off meeting general work plans for the renewal phase and detailed activities for the next six
to twelve months were presented and decided upon. The second and third project meetings were held to
monitor progress in Espoo, Finland in May 2024, and in Trondheim, Norway in November 2024, respectively.
The fourth and the last project meeting of the renewal phase was held in Reykjavik, Iceland, in May 2025 to
align on final deliverables and to ensure achievements of the objectives. About 50 delegates attended all these
meetings.

During the first year of the renewal phase, the partners identified, collated and harmonised new national data
sets. These were combined into Pan-European data products during the second year and the final data
products were published at the EMODnet Portal by the end of the renewal phase. Overall progress of the
project remained on schedule and there were no major delays with data products.

The EMODnet Geology coordination team has participated in the EMODnet Steering Committee Meetings, DG
MARE-CINEA-EMODnet meetings, Technical Working Group meetings as well as other coordination events
(see Section 7). For example, the coordination team has participated in discussions on the future of the
EMODnet and also nominated two members to the EMODnet Vision 2035 drafting group. The EMODnet
Geology representatives have participated in meetings on EMODnet-EDITO alignment and all EDITO Tasks
were completed during the renewal phase. During the renewal phase, the EMODnet Geology coordinator and
deputy coordinator changed roles. Dr Kaskela began as coordinator on 3 June 2024 and Dr Vallius served as a
deputy coordinator until his retirement at the end March 2025.

The EMODnet Geology Steering Group held 16 online meetings during this reporting period (See Section 7). In
addition to normal project work, the topics have included development of a dissemination plan and planning
of future meetings among others.

EMODnet Geology has continued its collaboration with other Thematic lots and Data Ingestion. For example,
during the Jamboree in November 2023 cross-thematic workshops were arranged, the Seabed Habitat
coordinator was invited to the EMODnet Geology project meeting in Espoo and an online meeting between
EMODnet Geology and Biology was held on 10 June 2024. Furthermore, the Geology has collaborated with
other EMODnet thematics and Secretariat to prepare a collective response to the European Oceans Pact call
for evidence and supported EMODnet’s joint communication activities, such as events related to the UN Ocean
Decade in Nice, France, at the beginning of June 2025.

Caribbean Sea subtask

One of the main focus points of this renewal phase was to ensure collection and inclusion of Caribbean Sea
data layers to the geology data products on the EMODnet Portal. To effectively manage the Caribbean Sea
subtask, and to improve the coverage and quality of the map products in the region, a Caribbean working
group was established at the end of 2023 to support the collaboration efforts. The working group includes the
Geological Surveys of Colombia, Costa Rica, Cuba, Guatemala, Honduras, Mexico and the Dominican Republic
and is coordinated by the Instituto Geoldgico y Minero de Espafia (IGME-CSIC), with the support of the
Association of Iberoamerican Geological and Mining Surveys (ASGMI). During the two years the working group
has had eight online meetings and two in person workshops, the first held in the University of Cotui (Dominican
Republic) in May 2024 and the other in San José (Costa Rica) in January 2025. These meetings were organised
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to analyse, adapt and harmonise the collected data to the EMODnet standards and coordinate the work among
the different geological surveys.

EMODnet Geology and the Caribbean Sea subtask members have also made significant effort to disseminate
the work carried out in the Caribbean e.g., through the EMODnet Newsletter, participation in the EMODnet
Open Conference held in Brussels in November 2023, and contributions to International Geological Congress
(1GC), Republic of Korea, 2024, SENALMAR Symposium, Colombia, 2024, Xl Congress of Marine Sciences Cuba,
2024, and the Third International Oceanographic Data Conference (IODC-IIl) in Columbia, 2025.

Caspian Sea Subtask

EMODnet Geology subcontractor CLLLC has acted as a Caspian Sea subtask leader during the renewal phase.
CLLLC has been collecting, reviewing, harmonising and delivering to EMODnet Geology open and publicly
available data sets from the Azerbaijani sector of the Caspian Sea and coastal areas.

Dissemination

During the renewal phase, EMODnet Geology has actively promoted the project and its results through various
communication efforts. These included participation in several international events, such as the EMODnet
Open Conference 2023 in Brussels, the European Geosciences Union (EGU) General Assembly in both 2024
and 2025 in Vienna, and a dedicated session titled “EMODnet Geology’s new standards revealing Earth’s
seabed geology” at the International Geological Congress (IGC) 2024 in Busan, Republic of Korea (Fig. 2). In
addition, multiple news items have been published to highlight the project’s timely achievements. The first
Story Map “EMODnet Geology - seafloor mapping” was published on thematic pages, and a second on the
Submerged landscapes is currently waiting to be published on the Portal. Two new use cases have also been
introduced: one from Portugal by IPMA (EMODnet Data supporting technical studies for offshore energy
potential in Portugal) and another from ltaly by ISPRA (EMODnet Geology helps to describe the structural
settings of marine areas around Italy). Key communication highlights include Scientific articles, such as the
article “EMODnet Geology: pan-European assessment of coastal resilience and vulnerability” by Moses et al.
(2025), which was released simultaneously with Coastal Resilience and Vulnerability data product, thereby
amplifying its impact. Further details on dissemination activities are provided in Sections 7 and 8.

Figure 2. One of the dissemination highlights of the renewal phase was EMODnet Geology Session titled
“EMODnet Geology’s new standards revealing Earth’s seabed geology” held at the 37th International
Geological Congress (IGC) in August 2024, where the different work packages were highlighted.
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WP2 - Geological data specification and sourcing. Geological Survey of Finland (GTK)
Covering Task(s): 1, 2

Work Package 2 (WP2) continued through the end of the renewal phase. In general, data collection and
processing took place during Q2/2024 to Q3/2025, and the resulting datasets were used for final updates
and/or the development of new data products by the end of the renewal phase on September 24, 2025.

In addition to successful collection and harmonisation of data layers from European marine areas, the project
also extended its efforts to marine regions beyond Europe. The Caribbean Sea subtask has been highly
successful, delivering several harmonised data layers within a relatively short time. These include full-coverage
data products on PreQuaternary and Quaternary Geology (Lithology, age and faults), Physiography,
Geomorphology, Geological events (Tectonics, Earthquakes, Tsunamis. Landslides, Fluid emissions and
Volcanism) as well as Mineral Occurrences (Hydrocarbons, Gas hidrates, Marine placer deposits, Evaporite
deposits, Polymetallic sulphides, Polymetallic nodules, Cobalt-rich ferromanganese crusts) (Fig. 3).
Additionally, seabed substrate maps and a coast type map have been provided from certain areas at different
scales. All of these data layers have been integrated into the EMODnet Geology outputs and published on the
EMODnet Portal.

Geomorphology

European Marine
Coseration 2nd
Data Network

_(4;‘&.‘. k.,

Figure 3. Geomorphology of the Caribbean Sea displayed on the Portal. See the EMODnet Portal for a detailed
legend.

The Caspian Sea subtask has also made great progress. During these two years CLLLC has reviewed publicly
available data sets and provided harmonised data sets to all data product work packages (WP3-WP8) (Fig. 4).
Most data sets cover the whole Azerbaijani sector of the Caspian Sea. The first data deliveries from the Caspian
Sea subtask were completed in 2024 and they have been incorporated into the final deliverables of the
renewal phase. A second data delivery, submitted in September 2025 by CLLLC, included e.g., higher resolution
data updates.
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Seabed substrate
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Figure 4. A harmonised seabed substrate map (1:500 000) with 16 Folk sediment types of the Azerbaijani
sector of the Caspian Sea. See the EMODnet Portal for a detailed legend.

As part of Milestone 2, a data inventory was conducted in June 2025 to assess the volume of new or updated
material distributed during the renewal phase of EMODnet Geology. Based on the inventory, altogether about
25,6 million km? of new or updated spatial datasets were or were planned to be delivered. In addition, the
inventory included around 2,1 million km of line data and about 18 000 data points. Notably, several data sets
are from the Caribbean Sea region with individual datasets covering an area of approximately 3.3 million km?2.
These figures did not yet include data deliveries from the Caspian Sea region.

WP3 - Seabed substrate. Geological Survey of Finland (GTK)
Covering Task: 1,2, 4

Delivery of the seabed-substrate component of the tender specifications, including compilation of all available
seabed substrate information at a scale of 1:100 000 or finer where data permits, as well as information on
the sediment accumulation rate and erosion rate of the seabed are the main objectives of Work package 3
(WP3). The WP3 datasets cover all European marine areas, as well as the Caspian Sea and the Caribbean Sea,
the latest regional addition to the dataset.

Submissions and Data product updates

All updated WP3 guidelines (seabed substrate, sedimentation rates, erosion rate i.e., erosion index layer) and
seabed substrate geodatabases including all the latest national data, were distributed to partnersin June 2024.
The guidance documents also included instructions to improve coarser-scale data (1:250 000 and 1:1 000 000)
and confidence products generated during the previous EMODnet phases, as well as instructions for including
relevant surface features as a part of the seabed substrate that may have ecological, geological, or economic
value.
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Most of the WP3 data contributions were received in the second half of the current phase. Twelve partners
contributed updates or new submissions of seabed substrate data across eight different scales (ranging from
1:5 000 to 1:1 000 000) during the current phase. In addition to new data, several updates focused on
metadata and minor corrections, improving data quality without expanding coverage. Data products were
updated by multiple partners at various scales, including four at 1:1 000 000, four at 1:250 000, seven at
1:100 000, and twelve for the multiscale product and its layers. In addition, in collaboration with WP9, the
names of all data layers displayed in the EMODnet Portal's map viewer were revised to be more user-
friendly. Sea area and scale specific data updates are provided in the Progress Indicator 2.A Sea basin
coverage.

Three partners provided sedimentation rate updates, which included the removal of two erroneous data
points and the addition of ten new ones. The final product, the sedimentation rates of recent sediments for
the European, Caspian and Caribbean Seas as point data with 1660 points was published in August 2025 at
the EMODnet Portal.

Three partners delivered updates to the seabed erosion index data, a work that started in the previous phase
and is a compilation of an index map that includes available seabed erosion studies and related
metadata/background information. The updated seabed erosion index data product was published in August
2025 at the EMODnet Portal. Additionally, WP3 has discussed ways to complement this mainly literature-
based erosion information, and in Espoo project meeting, May 2024, a workshop was arranged about the
subject. The guidance document "Recognizing sedimentary environments”, based on the workshop
discussions, was sent to all the partners in July 2024. This additional work aimed to recognise different
sedimentary environments from the national datasets of the volunteering partners, have an overview of the
available data and give ideas for the harmonised and potentially useful database in the future. Four
contributions on the subject varied from the fully reclassified substrate data to a preliminary summary of the
related, existing datasets with the possibility to detect and reclassify sedimentary environments. Despite
being limited in number, the contributions were meaningful and will provide useful insights for future work.

Case study

WP3 also included a case study, “Applying novel machine learning methods to expand sediment composition
and sedimentation rate maps to new areas of the European continental shelf”, led by CEFAS. During the current
phase, the case study built upon work from the previous Lot to improve the accuracy and spatial resolution of
sediment distribution maps for the Baltic Sea. The updated methodology integrated supervised machine
learning algorithms — such as random forests and gradient boosting — with a broader set of input features,
including seabed imagery, multibeam backscatter, and environmental variables from EMODnet Seabed
Habitats and Physics. This allowed for more nuanced predictions of sediment composition and sedimentation
rates, particularly in data-sparse regions. The inclusion of imagery data helped address limitations in
traditional grab and core sampling by capturing finer-scale textural variation and improving the detection of
coarser sediment fractions. Additionally, the use of harmonised predictor layers across national boundaries
contributed to reducing classification artifacts and improving cross-border consistency. The final report,
detailing model performance metrics and validation results, was submitted to GTK in September 2025.

Collaboration and outreach

During the renewal phase WP3 products and the EMODnet Geology project have been promoted at a wide
range of international and national events from large scientific conferences to smaller events with multiple
oral and poster presentations. One of the examples is European Geoscience Union’s (EGU) General Assembly
2025, 27 Apr—02 May 2025, in Vienna, Austria, where WP3 and especially data harmonisation process was
shared in an exciting joint session "Geological Mapping in Challenging Environments: From Ocean Floors to
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Outer Space". The session highlighted well shared elements in the field of geological mapping and data
harmonisation. Detailed list of the attended meetings is under Section 7.

The draft compilation of the seabed substrate data was delivered to EMODnet Seabed Habitats lot on 30
June 2025 as agreed in the first half of this phase, continuing the well-established co-operation with the
Seabed Habitats Lot.

WP3 has also been actively involved in Geological Service for Europe (GSEU) and has collaborated with VLIZ
to resolve the questions about applying the WP3 data into the EDITO project data pool. WP3 has also
participated in vocabulary group and Coastal ribbon work with other EMODnet Geology work packages (WP’s
3,4, 5, and 6). Further, Folk colour codes (RGB and CMYK) used for EMODnet seabed substrate visualisation
were delivered at request to Geological Survey Ireland data management services support, which can be
seen as a sign of the recognition for the EMODnet Geology and its methodology. WP3 has also been actively
involved in EMODnet Ingestion.

WP4 — Sea-floor geology. Bundesanstalt fiir Geowissenschaften und Rohstoffe —Federal Institute for
Geosciences and Natural Resources, Germany (BGR)
Covering Task: 1, 2,4

Work package 4 (WP4) compiles all geomorphology and seafloor geology map (Quaternary and Pre-
Quaternary) data available in each participating country. Data layers include the major geological and
geomorphological boundaries that can be portrayed at scales around 1:100 000 to 1:250 000, with general
physiographic features in a smaller-scale overview layer (Fig. 5).

Submissions and Data product updates

The WP 4 data structure was improved by significantly reducing columns and harmonising column names of
polygon feature classes within the geodatabase tables to improve usability. The WP 4 metadata have been
reviewed to improve accessibility and findability of data sets.

Communication with the WP leader on the Caribbean Sea is ongoing to collate and evaluate additional terms
to describe the Caribbean Sea.

During the renewal phase WP 4 received updates and new datasets from eight project organisations and from
the Caribbean & Caspian Sea task groups. Several small Turkish geomorphology polygons (< 1% extra coverage
in the Black Sea) were also received and included. WP 4 also added further information to the “general
physiographic features” of the Baltic Sea. WP 4 harmonised “general physiographic features” data from France
and Spain in the Bay of Biscay, which have been published at the EMODnet Portal. The Caribbean Sea data
(pre-Quaternary, Quaternary, geomorphology, general physiographic features) were compiled according to
the WP 4 guidelines and vocabularies, adapted to the WP 4 GIS-data structure and finally published through
WP 9 at the EMODnet Portal.

The Quaternary data harmonisation (semantic and geometric) of the Western Baltic Sea prototype area
(Denmark, Sweden, Poland, Germany) is progressing well by discussion at several on-line meetings, and
breakout sessions at the EMODnet project meetings in Espoo 2024 and Trondheim 2025. A draft dataset for
several layers (lithology, age, event environment, event process) was produced and shared by the WP lead
BGR with the partners GEUS, SGU and PGI. In the process, some new material from the area was included. It’s
also good to note that the harmonisation itself generates a new dataset by correlating and matching existing
data in terms of contents (description) and geometry (shapes of polygons and lines). At EGU 2025 the draft
map was presented for the first time to an international audience (Fig. 6).
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North Atlantic prototype area: in Trondheim and in Reykjavik WP 4 workshops were also held for the
harmonisation of the Northern Atlantic geomorphology with members from Denmark, Iceland, Faroe Islands
and Norway. The outcome was considerable map harmonisation progress also in the Northern Atlantic region.

Gen Physiographic features, Geomorphology areas & lines

EMODnet

European Marine
Dbservation 2rd
Data Hetwork

Figure 5. Combination of general physiographic features and geomorphology areas and lines. See the
EMODnet Portal for a detailed legend.

WP4 Vocabulary working group

In May 2024 the WP 4 core vocabulary working group was formed with members from Spain, Sweden,
Greece, Faroe Islands, Denmark, Iceland and Germany (organiser) to draft machine-readable vocabulary for
marine geomorphology. The group held several on-line meetings and an in-person plenary WP 4 workshop
at the EMODnet meeting in Trondheim 2024, producing a first draft table of marine geomorphology
vocabulary. The draft table is in the process of being refined with the focus on correct classification and
hierarchical term relations and their definition.

Collaboration and outreach

WP4 work has been actively promoted on several occasions. For example, the EMODnet Geology session at
the International Geological Congress in Busan, August 2024, included a talk about WP4 process: “Cross-EEZ
Cooperation, Standards and Harmonization: Compiling Spatial Data of the European Seafloor Geology and
Geomorphology”. In addition, a WP 4 poster “EMODnet geology and data harmonisation: Seafloor mapping
of the Western Baltic Sea” was presented at EGU 2025 in Vienna (28th April to 2nd May) in the scientific
session “Geological Mapping in Extreme Environments” (Fig. 6). Besides scientific conferences, the project
has also been promoted by WP4 in other forums. A WP 4 story map on geological mapping of
geomorphological features was published on the EMODnet Portal and advertised in the EMODnet news
digest. WP4 contributed to the EMODnet Newsletter in December 2024 and March 2025.
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Figure 6. At EGU 2025, as a poster, the draft map of the Quaternary data harmonisation (semantic and
geometric) of the Western Baltic Sea prototype area was presented for the first time to an international
audience and was received well.

WPS5 - Coastal behaviour. Geological Survey of the Netherlands (TNO)
Covering Task(s): 1, 2, 4

Work package 5 (WP5) provides harmonised data layers on the type and behaviour of coastal landforms along
the entire coastal zone of the regional seas included, at the maximum available resolution, using field as well
as satellite data.

Submissions and Data product updates
Coastal resilience/vulnerability

During this reporting phase a zoomable web service for coastal vulnerability/resilience has been finalized. WP5
released a new coastal resilience/vulnerability data product (Fig. 7) at the start of February 2025
(https://emodnet.ec.europa.eu/en/new-emodnet-geology-coastal-resiliencevulnerability-data-product).

.| EMODnet Map Viewer B9 Engish

Figure 7. Coastal resilience/vulnerability data product in Central Portal test map viewer
Coastline migration

Work for the Coastal Migration from satellite data and also field data has commenced in Q1 2025. For the
Coastal Migration based on satellite data scripting for the creation of a revised coastline-migration web service
using satellite data is well underway, with a fully functional QGIS file that needs to be made ready for
publication on the EMODnet Portal (Fig. 8). A new format for optimal visualization of time series, file size and
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associated performance, and addition of two extra migration categories, is being tested. Furthermore, for both
the satellite and field data products, a split into a broader range of classes is being investigated. For the field
data product, there are investigations into upgrading the shoreline to a more recent/detailed version.

Condeue it gt e - Mt 3T i e Souue @

Figure 8. Coastline migration data product is in preparation.

Some efforts have been made into upgrading the used coastline for the data product Coastal Migration from
field data. The coastline used for this product doesn’t fully represent the proper coastline geometries and in
places it is also shifted, likely due to coordinate transformations. First attempts show that a new coastline can
be implemented, but the transfer of classes from the original coastline can be a bit tricky. In some places,
where the coastline geometry gets substantially more complex (e.g. due to a harbour or a coastal inlet), the
original classes are not transferred with ease.

Coastal type

No update anticipated in light of the shift to coastal ribbon light with more geological terminology (lithology
and morphology), except for fix of shoreline mismatches. Initial Deltares output (based on satellite data) will
be validated with coastal ribbon light.

Coastal Ribbon (cross-thematic work)

Work toward a new coastal deliverable involves a move from coastal type (dominated by engineering-related
terms) to coastal-ribbon geology with a key role for lithology and morphology, two EMODnet Geology
deliverables that will be extended beyond the marine realm to a thin strip of adjacent coastline. Preparations
for the Coastal Ribbon data product have been started. A guidance document for data preparation has been
prepared and shared with project team. Project partners and subcontractors have collected and uploaded
relevant information for a 2-km coastal zone on lithology and geomorphology. Further development of the
Coastal Ribbon data product is foreseen for Phase 6 of EMODnet Geology.

Collaboration and outreach

WP5 presented two virtual posters in EMODnet Open Conference 2023. Additionally, WP5 had a key role in
an EMODnet Jamboree session addressing cross-thematic aspects.

An explanatory article has been published, Gold Open Access, in the EMODnet Special Issue of the Quarterly
Journal of Engineering Geology and Hydrogeology. The paper release was synchronised with the release of the
data product and a link to the paper is provided in the product metadata.
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A book chapter, highlighting the EMODnet Geology suite of coastal behaviour data products has been
published, also Gold Open Access, in an Engineering Geology Special Publication of the Geological Society of
London.

Additionally, the data product has been presented at the International Rock Coast Conference IRC2025
(Trieste, Italy) on June 25, 2025. Presentation title: ‘EMODnet Geology: communicating pan-European coastal
behaviour'.

WP6 — Geological events and probabilities. Istituto Superiore per la Protezione e la Ricerca Ambientale
(ISPRA)

Covering Task(s): 2,4

Work package 6 (WP6) provides data layers on geological events and probabilities (which, besides submarine
landslides, earthquakes and volcanic centres required by the call, include fluid emissions of volcanic and non-
volcanic origin, tsunamis and Quaternary tectonics).

Submissions and Data product updates

WP6 guidelines for the two years extension of the current Project phase were not changed; however, due to
the GEUS migration of file sharing to "nextcloud", WP6 guidelines have been updated to provide instructions
on changed delivery procedure.

Partners and subcontractors were invited to examine WP6 data displayed on Central Portal by the end of 2023
and to report comments and remarks to WP6 lead in the first months of 2024. Geographic focus groups on
WP6 data met at the EMODnet Geology project meetings to discuss issues concerning data harmonisation
from neighbouring areas. Shared solutions to harmonization issues were agreed upon and team members
elaborated their WP6 data accordingly. Project team delivered updated and new data to WP6 lead by the end
of 2024. During the first half of 2025, WP6 lead gathered and harmonised data sets, also through exchanges
with project members to solve any inconsistency. Final WP6 layers were circulated to project members for
their validation, which took place between July and August 2025. Final WP6 products were delivered to WP9
at the beginning of September 2025 for publication on the Portal.

Caribbean contributors, who had not been involved in the discussions held during previous phases of the
Project, addressed requests of explanations, via their Spanish coordinator, concerning details of data to be
delivered to WP6.

A thorough revision of WP6 data, carried out by WP6 lead, allowed to identify and correct problems
concerning information contained in the attribute tables of WP6 layers, which is not always displayed correctly
on the Portal.

A report on geopolitical issues concerning WP6 data from disputed areas was delivered to EMODnet Geology
coordinator.

Data updates and/or new deliveries were received during the two years extension from seven partners or
subcontractors and from the Caribbean Sea task group.

Collaboration and outreach

Feedback was provided to EDITO concerning WP6 data. A meeting was held with the EDITO team to clarify
some issues. After that, ARCO variables for WP6 were provided to the EDITO team.

Cooperation with Italian Public Research Institutions and Universities contributing to WP6 deliveries (CNR-
ISMAR, OGS, INGV, ENEA, Universities of Genova, Palermo, RomaTRE and Trieste) continued. It allowed to
produce the "Structural map of seas surrounding Italy", a use case published on the EMODnet Central Portal,
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and a potential preliminary step to tentatively identify how much each area may be subject to geohazards (Fig.
9).

A digital poster on the EMODnet Geology WP6 case study was presented at the EMODnet Open Conference
in Brussels in November 2023. Three contributions concerning EMODnet Geology WP6 data and use case (two
oral and one poster) were presented at different sessions of the 37™ International Geological Congress in
Busan, South Korea in August 2024. Two contributions on EMODnet Geology WP6 data and use case were
presented at the Italian Geological Society Congress in Padova, Italy in September 2025. A case study using
WP6 data was published on the EMODnet website.

In view of the next phase of EMODnet Geology, WP6 lead started to elaborate potential additional variables
connected to geological events to be considered in the future.

{3 wmansmrns - STRUCTURAL MAP OF SEAS SURROUNDING ITALY — wemge
orom P . =

i

T

Figure 9. The Italian Public Research Institutes and Universities contributing to WP6 deliveries have
collaborated on a "Structural map of seas surrounding Italy". The map, published as a Use Case example,
describes information about the types of tectonic deformations, earthquakes location and magnitude,
distribution and lithology of submarine volcanic structures and rocky outcrops. (Copyright/licence: © ISPRA -
Department for the Geological Survey of Italy. All rights reserved).
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WP7 — Minerals. Geological Survey of Ireland (GSI)

Work package 7 (WP7) primary datasets comprise existing publicly available data and information on known
marine mineral occurrences (minerals, raw materials and hydrocarbons) in all European maritime regions and
sub-regions included in the proposal.

Submissions and Data product updates

For the renewal phase, updated WP7 guidelines were elaborated and circulated among partners and
subcontractors. WP7 received data sets from a total of 12 partners and subcontractors under this phase — this
includes some new data and updates. Where data was already in the correct format confirmation of this was
received from the relevant partners.

Updates to the Portal include introduction of four sub themes, regrouping of marine mineral data from non-
critical to critical, introduction of sub deposit types as the main attributes for Aggregates and Hydrocarbons.
New harmonised data layers have been created for Marine Hydrocarbons based on sub deposit types, Oil,
Condensate, Gas, Shale Gas, Coal. New harmonised data layers have been created for Marine Aggregates
based on sub deposit types; Sand, Gravel, Pebbles/cobbles, Filling Sand.

Metadata for WP7 data products was updated in line with the requirements for the EGDI catalogue for
EMODnet Geology.

Collaboration and outreach

Collaboration with EDITO has included an assessment and standardisation of marine hydrocarbons and marine
aggregate data and inclusion of all Marine Mineral data into the data lake.

WP7 has collaborated with EU Horizon project Geological Service for Europe (GSEU) and especially with its
work package studying offshore Critical Raw Materials (CRM). This collaboration included exchange of
information on mineral deposits, check for consistencies in the databases and sharing GIS management
protocols.

There has been cooperation with European Marine Sand & Gravel Group (EMSAGG) in marine aggregates by
participating in public forums and in panel discussion. In addition, WP7 has been disseminated in several
events, e.g. in the EMODnet Open Conference and the 1GC2024.

WPS8 — Submerged landscapes. UKRI - British Geological Survey (BGS)
Covering Task(s): 1, 2, 4

The objective of Work package 8 (WP8), Submerged Landscapes, is to compile and harmonise available
information on submerged landscape features by integrating existing records of palaeoenvironmental
indicators with interpretations of geomorphology, stratigraphy and type of sediment.

For this phase of the project, the compilation and harmonization efforts focused on collecting delineations of
the following submerged landforms: Palaeo Alluvial; Palaeo Channel; Palaeo Coastal Landform; Palaeo Delta;
Palaeo Estuary; Palaeo Lagoon; Palaeo Lake; Palaeo Terrace; Subaerial Landslide and Submerged Karst.

The compiled information on submerged landscape features, palaeoenvironmental indicators and age were
used to underpin palaeogeographic reconstructions across various timeframes. Palaeogeographic maps show
the position of former coastlines at different timeframes including the Last Glacial Maximum (LGM). To
account for spatial variations in relative sea-level history primarily as a result of glacio(hydro)-isostatic
adjustment and local tectonics, finer-scale palaeogeographic reconstructions were undertaken at local-
regional scales (depending on the resolution of input data). Where the resolution of underpinning data is high,
palaeogeographic reconstructions of the pre-Holocene landscape were performed by removing the Holocene
sediment thickness from the present-day bathymetry.
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Submissions and Data product updates

The structure of the task guide and data templates have been modified to adopt clearer naming conventions
and merge similar feature types and avoid overlap with other work packages.

The Geology WP8: Submerged Landscapes dataset has undergone updates to establish consistencies across
the 27 features classes available. Additionally, the dataset is now structured into seven subgroups:
Archaeological Site, Last Glacial Maximum Landscapes, Organic-Rich Deposits and Environments,
Palaeocoastlines, Post-Last Glacial Maximum Thickness, Sea Level Index Points, Submerged Landforms, and
Submerged Springs. In turn the data conforms to INSPIRE guidelines, with the metadata being linked through
the EGDI Portal and the EMODnet Portal. In doing so the dataset has also been synchronised with the EDITO
data lake.

The data models for certain WP8 feature types were simplified, removing erroneous and unnecessary column
names.

All changes are detailed in the updated task guide and available data templates for any new data submissions.
All existing data holdings were converted to the new data formats and uploaded to portal, along with
appropriate and required metadata. All new partner submissions in this phase used the new data
formats/templates. Training and guidance were provided to all partners and subcontractors at project
meetings.

WP8 has continued to received updates to the Submerged Landscapes work package from consortium
members. This renewal phase has seen the following changes: Features: +502 Points, +52 Polygons, +827 lines
(new), -1270 lines (old). This brings our holdings to more than 40,000 features describing 27 different classes
of submerged landscape feature (Table 1). Any reduction in total number of features is due to merging similar
feature types and dissolving multipart features. This is a result of a more effective data model implemented
in this phase as detailed in new task guide.

WP8 continues to deliver information through Web Map Services feeding the EMODnet Portal, supporting the
preservation of submerged features that are under increasing threat from commercial activities and natural
erosion. Final phase dataset was submitted to WP9 on the 7 of July and with some minor corrections was
published on the 17t of July 2025.

Collaboration and outreach

During this renewal phase WP8 datasets have been synchronised with the EDITO data lake. WP8 has created
an Arc Story Map describing their work on submerged landscapes that is currently waiting to be published on
the Portal. Work in relation with the palaeogeographic reconstruction within the Baltic Sea region has been
ongoing.
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Points: 6 Classes Line: 8 Classes Polygon: 13 Classes
Total length
Name Count Name Count (kome; eng Name Count Area (km2)
. Subaerial
Submerged Karst 254 LGM Thickness 3022 64232.94 . 58 18.24
Landslides
Submerged
136 LGM 3440 32798.39 Submerged Karst 6 0.11
Forest
Sub d
Sealevel Index 2815 Palaeocoastline 25207 377135.08 Fgr:;frge 10 26.5
Submerged Peat 1384 Palaeo Channel 1073 16301.44 Palaeo Wetland 515 9131.43
Coastal
Submarine 150 Palaco Coastal 208 3188.61 Palaeo Terrace 132 853.84
. Landform
Springs
Archaeological
Site 213 Palaeo Delta 3 119.86 Palaeo Lake 17 3854.2
Palaeo Estuary 1 74.79 Palaeo Estuary 95 3742.87
Archaeological
Palaeo Terrace 478 632.16 Site 17 222.85
Palaeo Alluvial 2 15243.16
Palaeo Channel 1036 26943.11
Palaeo Coastal
557 11545
Landform
Palaeo Delta 89 17198
Palaeo Lagoon 48 2843.14
SUM 4,952.00 33,432.01 494,483.27 2,5682.00 91,622.45

Table 1: Current listing of feature types, classes and submissions held by WP8

WP9 - Data management, web portal and services. Geological Survey of Finland (GTK) and Geological Survey
of Denmark and Greenland (GEUS)

Covering Task(s): 1-5, 8,9

Work package 9 (WP9) aims to make all project data, data products and metadata accessible via the EMODnet
Portal; provide a QC and testing platform for WP3-8 output before supplying web services to the Portal; ensure
interoperability with output from other EU as well as non-EU organisations and assist WPs in developing
prototype functionality for data products created in exploratory case studies. In addition, WP9 collects
metadata from geophysical surveys (including multibeam and seismics) and from sampling (including shallow
boreholes and grabs) from the partner organisations. During this renewal phase WP9 has worked also with
Geotechnical data.

Improvement of service performance

In this renewal phase, the server environment has been migrated (Fig. 10). EMODnet Geology now runs on a
Linux server instead of Windows, meaning all components are now open source and free of use. There were
memory issues in the old environment, but these have now been resolved. The server is running smoothly,
and the only outages experienced have been due to network problems.

The dataflow for metadata has also changed. Metadata is now maintained exclusively in the EGDI Metadata
Application, which is funded by EuroGeoSurveys. The GeoNetwork application harvests the relevant metadata
from there and makes it available for harvesting by the EMODnet Portal.

For internal file exchange within EMODnet Geology, the open-source application NextCloud is now being used.
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Figure 10. An Overview of the IT-Architecture for EMODnet Geology.
Improvement of metadata

The EMODnet Portal team has continuously requested improvements to metadata. In EMODnet Geology’s
previous metadata flow, where data was harvested from GeoServer, it was not possible to meet all
requirements. With the current metadata flow, this issue has now been resolved. Metadata has been
continuously updated—most recently in response to ticket EM-1008, where metadata related to Distribution
Formats, Transfer Options, Limitations on Public Access, and Conditions Applying to Access and Use was
updated according to the portal’s guidelines.

Enhanced usability in map viewer

Previously, EMODnet Geology used GeoServer’s default way of displaying attributes with the WMS operation
GetFeaturelnfo. This meant that the attribute names were the same as the column names in the underlying
table, which was sometimes problematic since column names were not always self-explanatory. EMODnet
Geology now uses GeoServer’s Freemarker templates to format the attributes (Fig. 11). EMODnet Geology
applies the same styling as EMODnet Human Acitivies to give the portal’s map viewer a more standardized
appearance. Renaming the attribute names returned by GetFeaturelnfo is an ongoing process that is not yet
fully completed.

It is now also possible to add more levels to the menu in the EMODnet Portal’s map viewer. EMODnet has in
several cases used this option to provide better data clarity.

cpt_site_pt

Lipmiloz |_de crif o1

Egata from several sites  true

source_domain|download_url

1053 CPT375  geusdk hitps:/fwww.emodnet-geology.eulfie

| |Sampling Type grab
Name DGUNR 560524.1
Description [ ]
Length of borehole in meters |0 k
Drilling Method gran | I n
Cored true =
Access to Physical Drill Core |false
Additional Metadata https://metadata.europe-geclogy.eu/record/basic/
Detailed Description https://data.geus.dk/JupiterWwWWW./borerapport.jsp
Geological Description https://data.geus.dk/JupiterWWW./borerapport.jsp
Custodian
Operator
Driller dgu
Start Date of Drilling 2010-07-07

Figure 11. Examples of GetFeaturelnfo output, old style is visualized above and new below.
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Submissions and Data product updates
Geotechnical data

Responding to user demand—particularly for offshore wind farm planning—WP9 initiated work on
incorporating marine geotechnical data into the portal during this renewal phase. Geotechnical data may
originate from field and laboratory measurements and encompasses a wide range of methods. A survey among
the partners showed that the most commonly available data is Cone Penetration Test (CPT) data. Since CPT
data is also one of the most valuable geotechnical methods, EMODnet Geology is focusing exclusively on CPT
data. A prototype for its collection has been developed and is currently running in the development
environment of the EMODnet Portal (Fig. 12). In the next phase, once more data is received from the partners,
the CPT datasets will be moved into production.

& G a} https://emodnet.development.ec.europa.eu/geoviewar/#

=&l EMODnet Map Viewer

Layers Catalogue Cone Penetration Tests (CPT) x

id 997
Original identifier CPT279

Source geus.dk
https://www.emodnet-
EMODNET Bathymetry Download URL geology.eu/products/wp9/cpt/

Nordseen.zip

The download consists of an AGS

EMODnet Biology Description of downloaded contentt file with CPT data from several sites
Can you download data from data holder? | true
EMODnet Geology GEUS, Geological Survey of
Gl Denmark and Greenland
Index N Data holder's website wwww.geus.dk
License Creative Commons BY-SA 4.0
. Limitation on access na limitations to public access
Cone Penetration Tests (CPT) v
Type of CPT CPT
Cone Penetration Tests (CPT) o i Ui
CPT Data Files L] Select Parameter: | Pore pressure u2 (MPa) v
g —
EMODNET Physics 5 QoY A=
0.00 .
5.00 3 —
£ T
£ 10.00 —
i =
[ 2

15.00

20.00
-0.28 0.58 14
Pore pressure u2 (MPa)

Click here for bigger chart
=+ Add external layers

Marine regions Search for a region v
Figure 12. Visualisation of CPT data. Screendump from the development environment at the EMODnet
Portal.

Boreholes, samples and Geophysics.

WP9 is responsible for the layers containing index data for boreholes/samples and geophysics. The purpose
of these index datasets is to provide users with an overview and information on whom to contact to obtain
the desired data. The data are updated as soon as they are received from our partners. In this phase, updates
are retrieved from the seven project organizations. Data cleanup has also been carried out, primarily involving
the removal of onshore data.

Observation and
Data Network
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4 Identified issues: status and actions taken

Final Progress Report

A. Priority issue(s) identified and communicated by CINEA/ DG MARE/ SECRETARIAT

Priority issue

EM-85 - Geology - Web Services

MetadataUrl and DataUrl fields

EM-142 - Geology Quality of Service
Monitoring

EM-394 - Geology review of the new CP
map viewer

EM-525 - Updating of EMODnet
Geology - Seafloor Geology layers in
the European Atlas of the Seas

EM-529 - Geology - EMODnet
Catalogue Tags

EM-809 - Geology: link + redirect

EM-814 - CP Webservices usage
monitoring

EM-823 - Geology to send email
address

EM-862 - Geology WMS service is
running out of memory

EM-871 - Geology to provide metadata
records relevant to Ocean Hackathon
2023

EM-905 - High - Geoserver 2 x Server
Side Request Forgery issues (CVE-2023-
43795 & CVE-2023-41339)

EM-957 - EMODnet lots to check if filter
values are displayed in the preferred
order

EM-971 - Issues with Geology layers

Observation and
Data Network

EMODnet
gy B

Status
(Pending/

Resolved)
Resolved
Resolved

Resolved

Pending

Resolved

Resolved

Pending

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Action(s) taken/
remaining actions
planned

Ongoing monitoring by

the EMODnet Portal

Ongoing monitoring by
the Central Portal.

This is currently assigned
to the Central Portal

This is currently assigned
to the Central Portal

Filter values have been
checked by all partners in
the geology consortium

The issues were due to
the server being
overloaded. This has been
resolved by reconfiguring
a layer. We have also
improved performance by
moving to a new server at
the end of September.

Date due Date

resolved

22-04-
2025

17-07-
2024

23-04-
2024

10-04-
2024

11-08-
2023

04-10-
2023

01-10-
2023

09-01-
2024

11-12-
2023

30-12-
2024

04-07-
2024

Page 24



EASME/EMFF/2020/3.1.11/Lot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Priority issue(s) identified and communicated by CINEA/ DG MARE/ SECRETARIAT

Priority issue

EM-979 - High - Geoserver < 2.25.2

Remote Code Execution (RCE)
vulnerability (CVE-2024-36401)

EM-985 - Geology provide update of
Themes spreadsheet

EM-1008 - Geology to review the
guidelines document on metadata
harmonization

EM-1042 - Creating a list of new
features for the next release of
MapViewer

EM-1048 - Broken metadata and
download links in the EMODnet viewer

EM-1054 - Geology provide ECAS
userid for EMODnet Portal Drupal

EM-1074 - Geology to provide deadline
by when metadata records can be
adapted to meet the guidelines.

EM-1132 - Thematics feedback to order
sub-themes and/or layers

EM-1148 - Subset the EMODnet
geology coastal resilience product,
both to download shapefiles or csv,
and for both the operation failed

EM-1163 - Fix redirect from
www.emodnet-geology.eu to
emodnet.ec.europa.eu/en/geology

Observation and
Data Network

EMODnet
gy B

Status

(Pending/
Resolved)

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Pending

Resolved

Resolved

Action(s) taken/
remaining actions
planned

It was checked that all
changes proposed in the
document  could be
handled by the metadata
editor used by geology

The EMODnet Portal has
received our
specification, but we have
recently been informed
that some issues need to
be clarified.

Date due

08-11-
2024

27-01-
2025

31-10-
2025

Date
resolved

04-07-
2024

24-09-
2024

10-10-
2024

27-01-
2025

28-01-
2025

07-02-
2025

24-02-
2025

21-07-
2025

20-05-
2025

28-07-
2025
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B. Issues / challenges identified by the thematic assembly group itself

Priority issue / challenge

EM-775 - Revision of attributes and

filters for geophysic and borehole
indices

EM-797 - Problem with filter for layers
with more filter criteria

EM-799 - Diagram that shows the
position of the shoreline through time

EM-844 - new layers and updates to
the sub-theme Geological events and
probabilities

EM-857 - New layers to the Marine
Minerals subtheme

EM-860 - Updates and additions of
layers in the Sea-floor geology
subtheme (WP4)

EM-866 - Geology: New layer to Sea-
floor Geology sub theme

EM-878 - Service
EMODnet geology

window for

EM-879 - several layers not shown in
map viewer

EM-883 - Small change in menu under
Geological events and probabilities

EM-884 - Styling of attribute table

EM-898 - Download does not work for
Seabed Substrate, Multiscale folk 5

EM-935 - New csw end point for
geology

EM-944 - a duplicate in the menu in
the map viewer

EM-1031 - updates to EMODnet
Geology Submerged Landscapes

EM-1036 - New layer for Geology
Coastal behavior

Observation and
Data Network

EMODnet
gy B

Status

(Pending/
Resolved)

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Resolved

Action(s) taken /
remaining actions
planned

Related to ticket EM-797.

EMODnet Geology will
implement this in the next
phase. We received a
response from the
EMODnet portal team
regarding possible
solutions.

Date due

28-08-
2023

Date
resolved

23-04-
2024

24-07-
2025

18-08-
2023

17-10-
2023

09-10-
2023

08-11-
2023

01-04-
2024

07-11-
2023

08-11-
2023

10-11-
2023

30-11-
2023

30-12-
2024

27-03-
2024

22-11-
2024

10-02-
2025
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B. Issues / challenges identified by the thematic assembly group itself

Priority issue / challenge Status Action(s) taken / Date due Date
(Pending/ remaining actions resolved
Resolved) planned

EM-1037 - Corrections of metadata Resolved 14-12-

link for geology in web map viewer 2024

EM-1064 - Update of info text in the Resolved 14-02-

map viewer under Geological events 2025

and probabilities

EM-1068 - Incorrect legends for Resolved 11-02-
mineral layers 2025
EM-1098 - refresh of cache for General Resolved 01-04-
Physiographic Features 2025
EM-1133 - Changes to the layer Resolved 28-04-
description under Marine Minerals, 2025
EMODnet Geology.
EM-1144 - Geology. Two new Pending Will be implemented in the
geotechnical data layers next phase. A prototype is

running in the

development map viewer.

EM-1160 - updates to the filters on the Resolved 21-07-
layers 'Boreholes and Grabs' and 2025
'Geophysics'

EM-1178 - Problems with WFS Resolved 26-08-
download in the map viewer for 2025
Geology

EM-1182 - Geology: Changes to filters Resolved 03-09-
and wfs calls for Marine Minerals 2025
EMODCOM-162 - several layers not Resolved 31-10-
shown in map viewer 2023
EMODCOM-189 - EMODnet Geology Resolved 28-02-
member list update 2025
Data availability & harmonisation Resolved The Instituto Geoldgico y 25-9-2023
from the Caribbean Sea Minero de Espafia (IGME)

has acted as a Caribbean
Sea subtask leader during
this renewal phase. This
has allowed improving the
coverage and quality of the
map products in this
region.

WP5: Replace red-yellow-green with Resolved for = Scripted for Coastal
shades of blue to move away from Coastal Resilience, Resilience so that it can
pending but now @ easily be implemented in

Observation and
Data Network
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B. Issues / challenges identified by the thematic assembly group itself

Priority issue / challenge

intuitive good/bad in WP5 migration

products

WP6: Difficulty of harmonization of
data from neighboring areas, due to
the high resolution of data gathered in
recent years

WP6: Information contained in the
attribute tables are not always
displayed correctly

WP8: Identified issue (projection) with
WP8 database - some data not
displayed/ downloadable on portal.

Geopolitical issues were raised
concerning data provided by different
countries from disputed areas.

WP3: Misunderstanding between two
partners with the sedimentation rates
and seabed substrate data delivery.

WP7: Metadata issues for WP7 links
from EGDI to EMODnet Portal

WP3: Missing information in 1M data,
data was not shown CP mapviewer
correctly if filtering option was used

WP3: Small error in the sedimentation
rates legend at the Central Portal

WP8: Some LGM (last Glacial
Maximum) lines are located onshore.

EMODnet

‘.@) European Marine
Observation and
Data Network

Status

(Pending/
Resolved)

easy to implement
for Coastline
Migration

Resolved

Resolved

Resolved

Resolved/ Pending

Resolved

Resolved

Resolved

Resolved

Resolved

Action(s) taken /
remaining actions
planned

Coastline Migration data
products, with deliveries
distributed over Q1 and Q2
of 2025.

Promote geographic focus
groups to tackle issues and
find shared solutions

Check all WP6 layers and
shapefiles to find a solution

Data expert @BGS to
rectify, liaising with WP9 &
project team to rectify.

Feature occurrences are
not represented in
disputed areas. The issue
was discussed at the
EMODnet Steering
Committee meeting with
the representatives of DG
Mare, CINEA and the
Thematic lots.

The partners will discuss
and work together on their
data delivery. Publication
postponed.

Related to ticket EM-85
(resolved)

Missing attributes were
filled, updated data was
uploaded to portal

New legend
uploaded to portal

picture

These were deleted after
discussions with the data
providers.

Date due

31-12-
2024

31-10-
2024

30-11-
2024

Date
resolved

06-11-
2024

20-12-
2024

30-11-
2024

07-10-
2024

10-09-
2025

04-02-
2025

09-03-
2025

31-08-
2025
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5 Allocation of project resources

Information on the allocation of project resources

Categories
Making data and metadata interoperable and available 30

Preparing data products 25

Preparing web-pages, viewing or search facilities 5

Managing user feedback 5

Project management 20

Outreach and communication activities 12

Others 3

! Provide the workings of your calculations, i.e. percentage allocation of the total amount awarded.

EMODnet Page 29
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6 User feedback

Overview of user feedback and/or requests received in this project phase

Measures taken to
resolve the query

Organisation Status of user query

(Resolved/ Pending)

Means of Response
contact time

Type of user feedback (e.g.
technical, case study, etc.)
and short description of
the feedback received

Status: if not (yet)
resolved/ pending, explain
reason why and expected
timeline

27-09- Academia/Research EMODnet Map Viewer EMODnet @ within48h @ Resolved Instructions on how
2023 (EMODNET-1689) helpdesk to download data
from the EMODnet
map viewer
06-10- Government/Public Problems downloading EMODnet | within 48h | Resolved Instructions on how
2023 administration and extracting data helpdesk to download data
(EMODNET-1699) from the EMODnet
map viewer
12-10- Government/Public EMODnet Physics/wider EMODnet  within 48h Resolved Instructions on how
2023 administration data in Antarctica / helpdesk to download data
Southern Ocean region. from the EMODnet
This was a question map viewer
about we had data from
under 60 degree south
(EMODNET-1703)
16-10- Business and Private Error downloading data EMODnet @ within 48h | Resolved Instructions on how
2023 company (EMODNET-1706) helpdesk to download data

gy | oot

Data Network
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from the EMODnet
map viewer




24-11-
2023

28-11-
2023

15-12-
2023

08-01-
2024

12-01-
2024

gy

Organisation

Finnish Geospatial
Research Institute
(FGI)

National Land Survey
of Finland

Government/Public
administration

Academia/Research

EU citizen

VLIZ

European Marine
Observation and
Data Network

EMODNET-1643 =
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Overview of user feedback and/or requests received in this project phase

Measures taken to
resolve the query

Means of
contact

Type of user feedback (e.g.
technical, case study, etc.)
and short description of
the feedback received

Response
time

Status of user query
(Resolved/ Pending)

Status: if not (yet)
resolved/ pending, explain
reason why and expected
timeline

EMODnet  Two Resolved We’'ve changed the
Coordinate axis order in Help Desk = months dataflow, and the
your metadata problem is solved.
Issue downloading data - EMODnet | within 48h | Resolved Explanation on how
geological portal | helpdesk to download data
(EMODNET-1736)
Geology WMS EMODnet @ within48h = Resolved Explanation on how
Connection (EMODNET- helpdesk to use WMS services
1746)
Enquiry on data email same day Resolved Explanation of
regarding tsunamis was details reported in
sent by a Portal visitor the attribute tables
was provided

Questions about the Email 12.1.- Resolved WP3
integration of WP3 data 7.2.2024, issues/clarification
into EDITO data lake and 30.4- was sent to VLIZ

3.5.2024,

ongoing

discussion
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08-02-
2024

07-03-
2024

07-04-
2024

18-04-
2024

25-06-
2024

gy

Organisation

Geological
Ireland (GSI)

Survey

Academia/Research

Academia/Research

Business and Private
company

Business and Private
company

European Marine
Observation and
Data Network
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Overview of user feedback and/or requests received in this project phase

Measures taken to
resolve the query

Means of
contact

Type of user feedback (e.g.
technical, case study, etc.)
and short description of
the feedback received

Response
time

Status of user query
(Resolved/ Pending)

Status: if not (yet)
resolved/ pending, explain
reason why and expected
timeline

Geological Survey Ireland = email Same day Resolved Folk colour codes
data management (8.2.2024) (RGB and CMYK)
services support asked delivered to GSI
folk colour codes used

for EMODnet substrate

visualization

Data gap, seabed EMODnet @ within 48h = Resolved Explanation of why
substrate EMODnet helpdesk gaps exist
(EMODNET-1776)

Request for Water Level EMODnet | within 48h | Resolved Reference to where
Data from Wells for helpdesk data can be found
Groundwater Resources

Research (EMODNET-

1789)

Error downloading EMODnet @ within 48h = Resolved Problem with the
"Quaternary Geology - helpdesk configuration of
Lithology" (EMODNET- layers at the Central
1798) Portal was solved
Definition: How many EMODnet | within48h | Resolved Explanation of
layers of soil are helpdesk substrate

measured | Folk 5 classification

(EMODNET-1837)
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Overview of user feedback and/or requests received in this project phase

Measures taken to
resolve the query

Means of
contact

Organisation Type of user feedback (e.g.
technical, case study, etc.)
and short description of

the feedback received

Response
time

Status of user query
(Resolved/ Pending)

Status: if not (yet)
resolved/ pending, explain
reason why and expected
timeline

RSE S.p.A.,

21-10- Ricerca Enquiry addressed at email same day resolved Information and
2024 Sistema  Energetico, retrieving data useful for details  concerning
an in-house company windfarm siting from different layers of
of the Italian Ministry EMODnet Geology, EMODnet Geology
of Economy and starting from WP3 data was provided, as well
Finance as reference to GSEU
29-10- Universita Politecnica = Request of detailed data = email same day Resolved The procedure to
2024 delle Marche concerning  submarine download the whole
landslides for a PhD package of WP6 data
study from the Portal was
provided
28-12- Others Certificate (EMODNET- EMODnet = within 48h  Resolved Question about the
2024 1942) helpdesk validity of a
certificate regarding
a gold analysis (this
does not concern
EMODnet Geology)
14-02- Business and Private EMODnet Map Viewer EMODnet @ within 48h | Resolved Question about
2025 company Interpretation -  Pre helpdesk geological
Quaternary Geology - interpretations (we
Offshore Ireland referred to the data
(EMODNET-1974) provider)
24-02- Question about GCS ( email 2 days Resolved Answered  directly
2025 greenhouse gas storage) via e-mail

gy

European Marine
Observation and
Data Network
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Overview of user feedback and/or requests received in this project phase

Organisation Type of user feedback (e.g. Means of Response Status of user query Measures taken to Status: if not (yet)
technical, case study, etc.) contact time (Resolved/ Pending) resolve the query resolved/ pending, explain

and short description of reason why and expected
the feedback received timeline

information in the 250k
seabed substrate data

16-05- private company Data download not EMODnet | within48h | Resolved A problem with

2025 working (EMODNET- | helpdesk redirects was solved
2038)

02-06- NGOs/Civil society Media request: EMODnet = within 48h  Resolved Request for data

2025 EMODnet (EMODNET- helpdesk about coastal
2051) erosion

30-07- Academia/Research Legend for Coastal EMODnet | within48h | Resolved It turned out this was

2025 geology (EMODNET- | helpdesk not related to
2082) EMODnet Geology

Observation and
Data Network
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7 Meetings/events held/attended & planned

Location

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /

Short description and main results (#
participants, agreements made, etc.)

2.-4.10.2023 Porec, Croatia
17.10.2023 Helsinki, Finland
18.10.2023 Remote
20.10.2023 Remote

23.-27.10.2023  C&diz, Spain

Observation and
Data Network

EMODnet
gy B

workshop)

External, 7th  Croatian

geological congress

External, Lecture at the
Helsinki University

14th  Technical Working
Group (TWG) meeting

External, 8th EMODnet-
Copernicus Marine Service
coordination meeting

External, 15th Gas in Marine
Sediments Conference

Yes, poster presentation: Hasan
et al.,, Geological mapping of
the Croatian Adriatic seafloor
within the frame of EMODnet
Geology initiative.

Yes, lecture about marine

geology
Yes, Status update

Yes, the coordination gave a
presentation about EMODnet
Geology and collaboration with
Copernicus

Yes, two poster presentations:

Medialdea, T., et al EMODnet
geology: fluid emission
database of the European seas.

Medialdea, T, et al. Atlas of
Active Seabed Fluid Emissions

organised (O)

A&O

Page 35

A poster was made to be presented in the 7th
Croatian geological congress held in Porec,
Croatia.

EMODnet, EMODnet Geology and EMODnet
Ingestion were advertised

EMODnet Geology Technical Coordinator

8th EMODnet - Copernicus Marine Service
coordination meeting

Organization of the 15th International
Conference attended by specialists on Gas in
Marine Sediments
(https://www.gims15.com/)


https://www.gims15.com/

Location
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

26.10.2023 Remote

27.10.2023 Remote

27.10.2023 GTK, Espoo,
Finland

Observation and
Data Network

EMODnet
gy B

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Estonian GIS Cartographic
conference

External, HE S34l| (Secure
and Sustainable Supply of
Raw Materials for EU
Industry) project General
Assembly

along the Spanish Continental

Margin.
See Section 8 for
information.

No

Yes, Presentation by Asch, K.,
BGR, and the EMODnet
Geology Team. EMODnet
Geology: Mapping, finding,
compiling and harmonizing

geological data of the seafloor

No

further

Page 36

Discussion on the implementation of Italian
contribution to WP6 products (20 participants)

Presentation at on-line Estonian GIS

Cartographic conference

Participation by EMODnet Geology
coordination in agenda point “Expectations
and view of the Advisory Board” (Henry
Vallius is Advisory Board member).
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

7.11.2023

7.11.2023
14.11.2023

16.11.2023
24.11.2023
27-28.11.2023

28-29.11.2023

29-30.11.2023

gy

Remote

Remote

Remote

Remote
Remote

Brussels,
Belgium

Brussels,
Belgium

Brussels,
Belgium

European Marine
Observation and
Data Network

Internal, EMODnet Geology
Steering Group meeting

Internal, EMODnet Geology
coordination meeting

EDITO-Infra & EMODnet
Geology Coordination

EDITO-Infra & EMODnet
technical workshop

Internal, EMODnet Geology
WP3 coordination meeting

Internal, EMODnet Geology
project meeting

EMODnet Jamboree

EMODnet Open Conference

No

No

No

No

Yes, Presentation of progress

and plans of renewal phase

No, participation on cross-
thematic discussions

Y, 11 poster presentations.

Page 37

Discussion of progress next steps, planning of
in Person meeting in Brussels at EMODnet
Jamboree

Discussion on Communication plan for
EMODnet Geology with GTK’s Communication
personnel

Meeting between EDITO Infra and EMODnet
Geology coordination to discuss about

geology data products

Introduction of the Digital Twin Principle for
EMODnet

Discussion on timely WP3 topics among the
WP3 team, 5 people

Presentation of all WPs, discussion of next
steps and actions

Cross thematic meetings.

EMODnet discussion open to stakeholders.
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A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

Moses et al., Pan-European
coastal vulnerability:
developing a new coastal
behaviour data product,
EMODnet Geology.

Kras et al., Updated EMODnet
Geology deliverable: Decadal
coastline migration and coastal
type derived from quality-
filtered satellite data.

Fiorentino et al., An EMODnet
Geology WP6 case study
structural map of Italian seas.

Bge, R., Selboskar, O.H. et al.,
Geological maps for EMODnet
from the Norwegian offshore
and coastal areas in the North
Sea, Norwegian Sea and
Barents Sea.

Monteys, et al., Europe’s
marine minerals: EMODnet
geology & Geological Service
for Europe (GSEU).

Kihlman, et al., The seabed
substrate data products
provide information about the

EMODnet Page 38
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A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

marine environment —
EMODnet Geology.

Asch, et al., EMODnet Geology:
Mapping, finding, compiling
and harmonizing geological
data of the seafloor.

Erlendsson et al., Geological
Seafloor Mapping in Icelandic
waters.

Cifci et al., Gas Seeps, Shallow
Gas Reservoirs, and Gas
Hydrates on Turkey's Black Sea
Shelf.

Terrinha et al., Geological
Mapping of the NE Atlantic

from shelf to the abyss off the
Portuguese coasts.

Dakin et al., Marine Geology:
de-risking the foundation of
offshore wind. Geological
mapping supports the
predication of engineering
constraints at and near the
seabed.

Observation and
Data Network

EMODnet Page 39
gy B
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A. Meetings/events organised and attended in this project phase

14.12.2023

9.1.2024

10.1.2024

15.-20.1.2024

gy

Location Type event (internal or

external meeting; training/

workshop)

Remote Meeting of institutions

contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Remote EMODnet Geology Steering

Group meeting

Remote EMODnet Geology — EDITO

Agadir, Morocco  External, Training

European Marine
Observation and
Data Network

Was a presentation given?
(yes/no + short description)

See Section 8 for further
information.

No

No

No

Yes, Lecture on EMODnet
“Henry Vallius: Knowledge
based maritime spatial
planning, coastal zone
management, management of
marine resources, and
environmental assessments —

Meeting
attended (A) /
organised (O)

Page 40

Short description and main results (#
participants, agreements made, etc.)

Updates concerning the continuation of the
current phase of EMODnet Geology (20
participants)

Discussion of EMODnet Geology issues (10
participants)

Emodnet Geology - EDITO meeting.
Discussion on how EMODnet Geology will
contribute to the European Digital Twin of the
Ocean (10 participants)

NATO - Science for Peace and Security -
Advanced Training Course G6116.



19.1.2024

19.1.2024

21.1.2024

24.1.2024

29.1.2024

gy

Location

Remote

Reykjavik,
Iceland

Remote & GTK,
Espoo, Finland

Remote

Remote

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Fi Fall meeting 2023
(meeting was moved to
January 2024 due to
ongoing eruption at
Reykjanes)

Internal meeting
EMODnet future evolution
and governance

Internal meeting

Was a presentation given?
(yes/no + short description)

the EMODnet Geology
concept”.

No

Yes, poster presentation

No

No

No

Meeting
attended (A) /
organised (O)
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Short description and main results (#
participants, agreements made, etc.)

Updates concerning the continuation of the
current phase of EMODnet Geology (20
participants)

Erlendsson et al., 2023. Hafsbotnsjardfraedi a
landgrunni islands.

Planning of the Espoo Project meeting. 5
participants.

Discussion on the Future of EMODnet,
coordination participated in the event

Internal meeting: Espoo project meeting
planning. Coordination team + GTK staff



29.1.2024

5.2.2024
6.2.2024
12.2.2024

20.2.2024

23.2.2024

gy

Location

Remote

Remote
Remote
Remote

Remote

Remote

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

DG MARE work on Ocean
Observation, parameters to
be measured / Geology

Internal meeting

Internal meeting

Internal, EMODnet Geology
Steering Group meeting

External meeting

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Was a presentation given?
(yes/no + short description)

No

No

No

No

No

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

A An online meeting between DG MARE and
EMODnet Geology WP leaders to discuss
about the relevant geological parameters to
be measured in ocean observation.

o Discussion on general WP3 issues, 5
participants

0 Discussion on 1GC2024 EMODnet Geology
session and its promotion. 5 participants.

Discussion of EMODnet Geology issues (10
participants)

A HE TRIDENT remote data meeting (INESC TEC,
Porto). Advice on how data should be
formatted for ingestion to EMODnet Geology
(H Vallius).

0 Updates concerning the continuation of the

current phase of EMODnet Geology (20
participants)
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A. Meetings/events organised and attended in this project phase

28.2.2024

29.2.2024

6.3.2024

7.3.2024

12.3.2024

13-15.3.2024

gy

Location

Remote

GTK,
Finland

Espoo,

Ostend, Belgium

GTK,
Finland

Espoo,

Remote

Amersfoot, the
Netherlands

European Marine
Observation and
Data Network

Type event (internal or
external meeting; training/
workshop)

External, EMODnet webinar
for EU Mission: Restore our
Ocean and Waters and
Horizon Europe

External, Baltic Stakeholder
Conference 2024 —
PROTECT BALTIC.

VLIZ young marine scientist
day

External, FINMARI
Researcher Day 2024

15th Technical Working
Group (TWG) meeting

External, NCK Days 2024,
theme Innovative science
for a resilient coast

Was a presentation given?
(yes/no + short description)

No

Yes, poster presentation

Yes, EMODnet Geology poster

presentation at the
conference: Kaskela et al.,
EMODnet Geology — Discover
Europe’s seabed geology.

Yes, Status update

Yes, a poster presentation by
Moses et al., Pan-European
coastal vulnerability:
developing a new EMODnet

Meeting
attended (A) /
organised (O)

Page 43

Short description and main results (#
participants, agreements made, etc.)

Geology coordination participated in
EMODnet webinar for EU Mission: Restore
our Ocean and Waters and Horizon Europe

Baltic Stakeholder Conference 2024 —
PROTECT BALTIC. The EMODnet Geology
Coordination participated in discussions and
promoted EMODnet.

Van Lancker, V., L. Kint, F. Francken and G.
Montereale Gavazzi, 2024. Seabed mapping:
no one-size-fits-all!

Finnish national marine research day.
Discussions related to marine data and
research. No Abstract book.

EMODnet Geology Technical Coordinator

A poster presentation about WP5 outputs
was presented at NCK days 2024
(https://www.aanmelder.nl/151980)



19.3.2024

22.3.2024

26.3.2024
4.10.2024
3.-5.4.2024

8.-12.4.2024

gy

Location

Remote & GTK,
Espoo, Finland

Remote

Remote
meeting

Reykjavik,
Iceland

teams

Valletta, Malta

Hidalgo (Mexico)

EMODnet

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Internal meeting

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Internal, EMODnet Geology
Steering Group meeting

JFi Fall meeting 2024

EMODnet Ingestion Project
Meeting

External, XXIX General
Assembly of the Association
of Iberoamarican

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)
Geology data product for

coastal behaviour.

No 0
No (0]
No (0]

Yes, presentations A&O

Yes, Progress Report - Finland A

Yes, online presentation by T. A
Medialdea

Page 44

Short description and main results (#
participants, agreements made, etc.)

Planning of the Espoo Project meeting. 7
participants.

Updates concerning the continuation of the
current phase of EMODnet Geology (20
participants)

Discussion of EMODnet Geology issues (10
participants)

Blischke et al., 2024. Geological mapping
offshore Iceland: Past, Present and Future

Discussions related to EMODnet and marine
data.

Presentation of the EMODnet -Geology
Project by T. Medialdea to the geological
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Final Progress Report

A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)
Geological and Mining surveys that participated in the General
Surveys (ASGMI) Assembly

15.-19.4.2024 Vienna, Austria External, EGU General @Yes, Postersession at EGU 2024 A &O over 10000 participants.
Assembly 2024 session Geological Mapping in
Extreme Environments.

Conveners: Kristine Asch, Anu
Kaskela, Andrea Nass &
Stephan van Gasselt.

Multiple poster presentations
about EMODnet Geology:

Kihlman et al., Gone with the
currents? — Seabed erosion
data of EMODnet Geology.

Kaskela et al., EMODNET
Geology  delivers marine
geological data products from
Europe’s seas and beyond.

Asch & Reitner, The
International Quaternary Map
of Europe and Adjacent Areas:
Results from mapping of
extreme environments
inclusive.

Koktentur et al., Revealing the
continuity of offshore faults in

EMODnet Page 43
gy B

Observation and
Data Network



EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

16.4.2024
16/19.4.2024
24.4.2024
29.-30.4.2024

30.4.2024

3.5.2024

gy

Location

Bergen, Norway

Remote

Remote

Remote

Remote

Remote

European Marine
Observation and
Data Network

Type event (internal or
external meeting; training/
workshop)

External, One Ocean Week

EMODnet Vision meeting

Internal on-line meeting

EMODnet Steering
Committee meeting

Internal EMODnet Geology
Steering Group meeting

Internal WP3 meeting

Was a presentation given?
(yes/no + short description)

the Seferihisar-izmir (Turkey)
Geothermal Area by modeling
with Marine Seismic and Field
Geology.

See Section 8 for more
information.

Yes, presentation by Bge, R.
2024: Marine base maps,
Western Norway

No

Yes, presentation of tasks and
issues in  connection to
harmonisation of the Western
Baltic Sea

Yes, Geology coordinator gave
an update of the Lot’s activities

No

No

Meeting
attended (A) /
organised (O)

Page 46

Short description and main results (#
participants, agreements made, etc.)

Conferences, meetings, workshops and
activities - pioneering a sustainable use of the
ocean.

EMODnet Vision 2035 Drafting group, 1st
meeting. 3 representatives from EMODnet
Geology.

Discussion of progress, next steps, planning of

actions for in person meeting in Espoo
EMODnet Geology meeting

Discussion of timely topics related to
EMODnet

Discussion of EMODnet Geology issues (10
participants)

Discussion on general WP3 issues and about
Espoo Project meeting in May, 5 participants



6.-10.5.2024

7.5.2024

13.5.2024

14.-17.5.2024

22.5.2024

gy

Location

Arendal, Norway

Remote

GTK, Espoo,
Finland &
Remote

GTK,
Finland

Espoo,

Remote

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

GeoHab 2024 conference

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Internal WP3 meeting

Internal EMODnet Geology
Project meeting

Joint Meeting, EMODnet-

EDITO alighment

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

Yes, EMODnet Geology poster A ca 160 participants
presentation: Kaskela at al.,
Marine geological data
products from the European

Seas and Beyond — EMODnet

Geology.

See Section 8 for more

information.

No 0 Updates concerning the continuation of the
current phase of EMODnet Geology (20
participants)

No (0] Planning the erosion WS held in Espoo project
meeting in May, 5 participants

Yes 0} 60 participants

No A Discussion on the EDITO-EMODnet

relationship and opportunities EDITO offers to
the EMODnet community

Page 47
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A. Meetings/events organised and attended in this project phase

Location

Type event (internal or
external meeting; training/
workshop)

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

24.5.2024 Remote
27.5.2024 Remote
28.5.2024 BGR, Germany
28.5.-1.6. 2024 Cotui,
Dominican
Republic
10.6.2024 Remote
10.6.2024 Remote
12-13.6.2024 Brussels,
Belgium
EMODnet

‘.@) European Marine
Observation and
Data Network

External meeting

Internal, EMODnet Geology
Steering Group meeting

External, a meeting at BGR
with a delegation from the
Mongolian Geo-Information
Center, National Geological
Survey

Workshop of the EMODnet-
Geology Caribbean Group

Internal, EMODnet Geology
Steering Group meeting

EMODnet Biology-Geology
Cross-Lot discussion

External, Ocean

Forum 2024

Digital

Yes, Presentation by
coordination: GTK’s marine
geological mapping and
materials.

No

Yes, a presentation by Asch &

Miller, EMODNET: Data
harmonization for seamless
regional geological
map/datasets.

Yes, presentations

No

No

No

A&O

Page 48

National (Finnish) morning coffee lecture

series for water restorers. The EMODnet
Geology coordination presented EMODnet
Geology materials among others. About 50
people.

Discussion of EMODnet Geology issues (10
participants)

Presentation given by WP4 leaders to
Mongolian Geo-Information Center, National
Geological Survey

Meeting for the development of the Caribbean
Sea EMODnet-Geology maps

Discussion of EMODnet Geology issues (10
participants)

Cross-lot discussion between Biology and
Geology. About 20 invited people.

Digital Ocean Forum 2024, Brussels.
Participation by the Geology Coordination
team.



17.6.2024
24.6.2024

25.6.2024

26.6.2024

2.7.2024
14.8.2024

25-30.8.2024,

gy

Location

Remote
Remote

Remote

Remote

Remote
Remote

Bexco, Busan,
Republic of
Korea

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Internal, EMODnet Geology
Steering Group meeting

EMODnet Vision Drafting
Group meeting

Meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

External  workshop  on

Progress in Measuring and
Reporting Blue Carbon

Internal meeting

Internal meeting

External, 37t International
Geological Congress (IGC
2024)

Was a presentation given?
(yes/no + short description)

No

Yes, a joint presentation by
EMODnet Geology and Seabed
Habitats on EMODnet, data
products and services

No

No

Yes. EMODnet Geology had its
own session at the 37% IGC,
28.8.2024: Kaskela, Asch,
Monteys and Stewart:

Short description and main results (#
participants, agreements made, etc.)

Meeting
attended (A) /
organised (O)

0] Discussion of progress next steps, planning of
presentations at IGC in Busan. (10 participants)

A EMODnet Geology representative participated
in the 2" VDG meeting

0] Updates concerning the continuation of the
current phase of EMODnet Geology (20
participants)

A EMODnet Geology representatives (2 persons)
participated in an Informal Workshop on

Progress in Measuring and Reporting Blue
Carbon

(0] Geology follow-up of EMODnet VDG meeting
#2, 3 participants

0] First on-line meeting of vocabulary group:

aims, task schedule

A&O About 5000 participants. No abstract book

available at the moment of reporting.

Page 49



EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

“EMODNET-Geology’s new
standards revealing Earth's
seabed geology”.

There were altogether 7 oral
presentations and 4 posters
from EMODnet Geology +
presentations from Japan and
Brazil.

Key note presentation:

Vallius, H., EMODnet-Geology’s
new standards revealing Earth's
seabed geology

Oral presentations:

Fiorentino A. et al., Collating
and harmonizing data on
geological events in European
seas.

Asch, K. et al., Cross-EEZ
Cooperation, Standards and
Harmonization: Compiling
Spatial Data of the European
Seafloor Geology and
Geomorphology within the
EMODnet Geology Project.

Observation and
Data Network

EMODnet Page >0
gy B
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Final Progress Report

A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

Kotilainen, A.T. et al., Mapping
the sedimentation rates in the
continental shelf —an European
view to the seabed change.

Kihlman, S. et al., Advancing
the Understanding of Seabed

Substrate Characteristics:
Insights from EMODnet
Geology.

Chioccci, F. et al.,

Reconstruction of paleobotany
on exposed continental shelves
as a tool to overcame
geographical discontinuity of
few scattered data.

Monteys, X. et al., Europe’s
marine minerals: EMODnet
geology.

Poster presentations:

Chioccci, F. et al., First
comprehensive assessment of
pockmarks and debut of
susceptibility mapping along
the Italian Continental Margins.

Observation and
Data Network

EMODnet Page o1
gy B
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A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

Kaskela, A.M. et al.,
Harmonizing marine geological
data to support the sustainable
use of the maritime areas and
their resources - EMODnet
Geology as an example.

Kihlman, S. et al., Need for the

uniform information in
multinational marine areas —
Experiences from the

harmonization within seabed
substrate data.

Medialdea, T. et al., MAPPING
THE MARINE GEOLOGICAL
RESOURCES OF THE CARIBBEAN
SEA IN THE EMODnet-GEOLOGY

PROJECT.
25-31.8.2024 Bexco, Busan, External, 37 International @ Yes, oral presentation: @ A Presentation on WP6 data products at
Republic of = Geological Congress (IGC Fiorentino A. et al., A structural IGC2024. No abstract book available at the
Korea 2024) map of Italian seas, thematic moment of reporting.

map derived from collation and
harmonization of geological
data.

Observation and
Data Network

EMODnet Page 52
gy B



Location
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Was a presentation given? Meeting Short description and main results (#
(yes/no + short description) attended (A) / participants, agreements made, etc.)
organised (O)

25-31.8.2024 Bexco, Busan,

Republic of
Korea
30.8.2024 Remote
5.9.2024 Remote

11.-14.9.2024 Santa Marta
(Colombia)

Observation and
Data Network

EMODnet
gy B

External, 37t International
Geological Congress (IGC
2024)

EMODnet Governance Task
Team (GTT) meeting

Internal, EMODnet Geology,
Preparations for Trondheim
project meeting

External, SENALMAR (20th
Seminario  Nacional de
Ciencias y Tecnologias del
Mar)

Yes, poster presentation and A Presentation on WP6 data products. No
abstract: Fiorentino A. et al., A abstract book available at the moment of
harmonized  database on reporting.

geological events occurrence as
a tool to support geohazard
assessment in European seas.

No A EMODnet Geology coordinator attended the
GTT meeting
No (0] Internal discussion on the next project

workshop, 4 participants

Yes, Oral presentation A EMODnNet-GEOLOGY: Colombia's contribution
Palacin Sudrez, A., Salazar Ortiz, to the Advancement of Marine Mapping in the
E, Medialdea, T. 2024. Caribbean Sea.

EMODnet-Geology:
Contribution of Colombia in
advancing Caribbean
submarine mapping).
SENALMAR (XX  Seminario
nacional de ciencias vy
tecnologias del mar),11-14 de
septiembre de 2024, Santa
Marta, Colombia
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13.9.2024

13.9.2024
16.9.2024

17.9.2024

30.9.2024

1.-4.10.2024

gy

Location

Remote, Teams

On-line

Remote
On-line
Remote

Havanna

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

EMODnet Seabed Habitats -
Geology (WP3) Cross-Lot
Meeting with EMODnet
Habitat lot lead Mikkel
Skovgaard Andersen

Internal Meeting

Internal, EMODnet Geology
Steering Group meeting

Internal Meeting

EMODnet Vision 2035
drafting group

External, XII Congress of
Marine Sciences,
MarCuba’2024

Was a presentation given? Meeting Short description and main results (#
(yes/no + short description) attended (A) / participants, agreements made, etc.)
organised (O)

No A Discussion on the collaboration between WP3
and Seabed habitats lot: Timeline and other
issues, 2 participants

Yes: Status and further actions O North Atlantic group: update of status

No (0] Discussion of EMODnet Geology issues (10
participants)

Yes: Status and further actions O Meeting of vocabulary group: progress and
results

No A EMODnet Vision 2035 drafting group

Yes A

Pazo, M., Nufiez, K., Alvarez,
M., Cabrera, M. 2024. Zonacion
fisiografica del territorio
marino de Cuba, caracteristicas
que la determinan. XIl Congress
of Marine Sciences,
MarCuba’2024, 1-4 de octubre
de 2024, La Habana (Cuba)

Page 54



2-3.10.2024
7.10.2024
8.10.2024
9.10.2024
9.10.2024
14.10.2024

22.10.2024

gy

Location

Remote
Brussels
Brussels
Brussels
Brussels

Remote teams

meeting

Remote

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

External, S34l General
Assembly

EMODnet Steering
Committee meeting
EMODnet Technical
Working Group

Open Sea Lab (OSL)
planning meeting
Governance Task Team

(GTT) meetings

EMODnet Geology Steering
Group meeting

EMODnet Marine Data for
Ports, Marinas and Boating
Workshop

Was a presentation given?
(yes/no + short description)

Cabrera Castellanos, M. 2024.
Cuba en la Red Europea de
Observacion y Datos Marinos.
Xl Congress of Marine
Sciences, MarCuba’2024, 1-4
de octubre de 2024, La Habana
(Cuba)

No
Yes, Status of EMODnet
Geology

Yes, Status

No

No

No

Meeting
attended (A) /
organised (O)

Page 55

Short description and main results (#
participants, agreements made, etc.)

EMODnet Deputy Coordinator

Coordinator and Deputy Coordinator attended
the meeting

EMODnet Geology coordination and Technical
Coordinator attended the meeting

EMODnet Geology coordination and WP5
Leader attended the meeting

EMODnet Geology coordination attended the
meeting

Discussion of EMODnet Geology issues (10
participants)

EMODnet Geology Coordination



Location
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

29.10.2024
29.10.2024
5.-7.11.2024
13.11.2024

20-22.11.2024

27.11.2024
29.11.2024

10.12.2024

11.12.2024

gy

Remote
Remote

Trondheim,
Norway

Remote

Athens,Greece

Remote

Remote

Remote teams

meeting

Edge Hill
University,
England

European Marine
Observation and
Data Network

EMODnet Vision 2035
Drafting Group
EMODnet Vision 2035
Drafting Group
Project meeting
EMODnet Steering

Committee meeting

GSEU  project WP 5
workshop

EMODnet 4th VDG
Governance Task Team

(GTT) meeting

EMODnet Geology Steering
group meeting

Research seminar, external

No

Yes, WP presentations

Yes, status

No

No
No

No

Yes, presentation

Page 56

EMODnet  Geology  Coordinator  and

Representative

EMODnet  Geology  Coordinator  and

Representative

Discussion on timely topics. 50 participants.

EMODnet Geology coordination

Project meeting workshop in the framework of
WP5, disscussions and informations about
improving the project and taking informations
about works that are planned to do in the
future based in WP 5 objectives.

Final content meeting

EMODnet Geology coordination

Discussion of EMODnet Geology issues (10
participants)

oral presentation to undergraduate and
postgraduate students on coastal resilience
and vulnerability



6.-8.1.2025

27.-31.1.2025

30.1.2025

31.1.2025
07.2.2025

21.2.2025

gy

Location

Bergen, Norway

San José, Costa
Rica

Remote meeting

Remote

Remote teams
meeting

Remote meeting

European Marine
Observation and
Data Network

EASME/EMFF/2020/3.1.11/L0ot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

A. Meetings/events organised and attended in this project phase

Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

Geological Society of Nordic  Yes, poster presentation A Participation in the Nordic Winter Meeting
Winter Conference Baeten, N., Selboskar, O.H.,

Bge, R. & Dolan, M. 2025: Use
of Norwegian geological seabed
data in European
harmonisation and information
service projects. NGF Winter
Conference, Bergen, 6-8th

January 2025.
Direccién General de Yes, presentations 0] Meeting for the development of the Caribbean
Geologia y Minas sea EMODnet-Geology maps
meeting of institutions No (0] Updates concerning the continuation of the
contributing to Italian WP6 current phase of EMODnet Geology and
deliveries (CNR-ISMAR, realization of the Structural map of seas
OGS, INGV, ENEA, surrounding Italy (20 participants)
Universities of Genova,
Palermo, RomaTRE and
Trieste)
DG MARE-CINEA-EMODnet = No A EMODnet Geology coordination
meeting
EMODnet Geology Steering No (0] Discussion of EMODnet Geology issues (10
Group meeting participants)
meeting of institutions No 0 Updates concerning the continuation of the
contributing to Italian WP6 current phase of EMODnet Geology and
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A. Meetings/events organised and attended in this project phase

27.2.2025

4.3.2025

7.3.2025
10-11.3.2025

gy

Location

Remote

Helsinki

Brussels

Columbia

European Marine
Observation and
Data Network

Type event (internal or
external meeting; training/
workshop)

deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

Governance Task Team

(GTT) meeting
FINMARI Researcher Day

European Ocean Days

I0DC-1II

Was a presentation given?
(yes/no + short description)

No
Yes. A poster “Geological
Survey of Finland

Marine Services” included also
information about EMODnet

No

Yes

an onsite oral presentation and
an online poster

oral presentation: Salazar Ortiz
et al., 2025, Marine Geological
Data Exchange and Mapping of
the Caribbean Sea in the
EMODnet Geology project

Online poster: Kaskela et al.,
2025, EMODnet Geology:
Compiling Marine Geological
Data Sets to support

Short description and main results (#
participants, agreements made, etc.)

Meeting
attended (A) /

organised (O)

realization of the Structural map of seas
surrounding Italy (20 participants)

A EMODnet Geology coordination
A 100 participants
A EMODnet Geology coordination
A
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A. Meetings/events organised and attended in this project phase

Location Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

sustainable development of
marine areas

11.-13.3.2025 Oulu, Finland 3" GeoDays Yes, oral presentation about A 100 participants.
sedimentation rates

Kotilainen et al., 2025. Mapping
the seabed sedimentation rates
— the winds of change also on
the seabed? In: Pertti Sarala &
Tiina Eskola (Eds.): Abstracts of
the 3rd GeoDays, 11th — 13th
March 2025, Oulu, Finland.
Proceedings of the Geological
Society of Finland, vol. 5, p. 18.
(Oral).

Kaskela et al., 2025. The
European Marine Observation
and Data Network (EMODnet)
and advancing Marine
Geoscience. In: Pertti Sarala &
Tiina Eskola (Eds.): Abstracts of
the 3rd GeoDays, 11th — 13th
March 2025, Oulu, Finland.
Proceedings of the Geological
Society of Finland, vol. 5, p. 48.
(Poster).

EMODnet Page >3
gy B

Observation and
Data Network



20.3.2025

21.3.2025

27.3.2025

1.-3.4.2025

4.4.2025

8.4.2025

8.4.2025

9.4.2025

gy

Location

Remote meeting

Remote teams

meeting

Remote meeting
Madrid, Spain
Remote

Remote

Remote

Remote

European Marine
Observation and
Data Network
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

meeting of institutions
contributing to Italian WP6
deliveries (CNR-ISMAR,
OGS, INGV, ENEA,
Universities of Genova,
Palermo, RomaTRE and
Trieste)

EMODnet Geology Steering
Group meeting

Joint Meeting EMODnet-
EDITO alighnment

EMODnet Ingestion Project
Meeting

DG MARE-CINEA-EMODnet
meeting

EMODnet Technical
Working Group
External meeting,

Sedimenttipaiva

GTK’s Webinar

Was a presentation given?
(yes/no + short description)

No

No

Yes, Progress Report - Finland

No

Yes, Status update

Yes

Yes

Meeting
attended (A) /
organised (O)

A&O

Page 60

Short description and main results (#
participants, agreements made, etc.)

Updates concerning the continuation of the

current phase of EMODnet Geology and
realization of the Structural map of seas
surrounding Italy (20 participants)

Discussion of EMODnet Geology issues (10
participants)

Discussion on the EMODnet Geology data
alignment with the EDITO data lake

Discussions related to EMODnet and marine
data, 50 participants

EMODnet Geology coordination

Technical Coordinator

National meeting, attended by EMODnet
Geology coordination

EMODnet Geology was introduced by the
presentation given by the coordinator
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

Was a presentation given?
(yes/no + short description)

Meeting Short description and main results (#
attended (A) / participants, agreements made, etc.)
organised (O)

10.4.2025
15.4.2025

27.4.-2.5.2025

gy

Espoo, Helsinki

Remote
meeting

teams

Wien, Austria

EMODnet

European Marine
Observation and
Data Network

Internal EMODnet Geology
meeting, GTK

EMODnet Geology Steering
Group meeting

EGU General Assembly 2025

No

No

Yes,

Session ESSI4.5 Geologic
Mapping in Challenging
Environments: From Ocean
Floors to Outer Space, co-
convened by the EMODnet
Geology coordinator and one of
the WP leaders, included an
oral presentation Unveiling
Seabed Substrate
Characteristics: Insights from
EMODnet Geology (Kihlman et
al. 2025) and several posters
related to EMODnet Geology
themes, e.g. Paczek U. et al.,. et
al, A new perspective on
marine geomorphological
mapping through advanced
data visualization in the
southern Baltic Sea
(preliminary results)

0] Internal EMODnet Geology coordination
meeting, GTK
0] Discussion of EMODnet Geology issues (10
participants)
A&O over 10 000 participants.
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29.04.2025

7.-8.5.2025
2.-6.6.2025
12.-16.5.2025
19.5.2025

26.-30.5.2025

18.6.2025

18.6.2025

gy

Location

Wien, Austria

Remote

Reykjavik,
Iceland

Key West, USA

Remote

Sopot, Poland

Remote
meeting

Remote

European Marine
Observation and
Data Network

teams
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A. Meetings/events organised and attended in this project phase

Type event (internal or
external meeting; training/
workshop)

External International
Congress - Townbhall
meeting

EMODnet Steering

Committee meeting

Project meeting

GeoHab

Governance Task Team

(GTT) meeting

Baltic Sea Science (BSSC)
2025

EMODnet Geology Steering
Group meeting

Governance Task Team

(GTT) meeting

Was a presentation given?
(yes/no + short description)

Yes, Status

Yes, WP presentations

Yes, Poster presentation
(Kaskela et al. 2025).

No

Yes, Poster presentation about
WP3  sedimentation rates
(Kotilainen et al. 2025)

Yes, Poster presentation about
EMODnet Geology (Kaskela et
al. 2025)

No

No

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

A Empowering the European Digital Twin Ocean
(10 participants)

A EMODnet Geology Coordination
0 55 participants
A 160 participants
A EMODnet Geology coordination
A 200 participants
0] Discussion of EMODnet Geology issues (10
participants)
A EMODnet Geology coordination
Page 62
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A. Meetings/events organised and attended in this project phase

13.-15.8.2025 Cali, Columbia

21.8.2025 Remote

2.9.2025 Espoo, Finland

3.9.2025 Remote teams
meeting

16-18.9.2025 Padova, Italy

Observation and
Data Network

EMODnet
gy B

Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)
workshop) organised (O)

External, Conference: XX Yes, Oral presentation A

Congreso Colombiano de sgjazar, E., Medialdea, T.,

Geologia Palacin, A., Kaskela, A., Vallius,

H., Rojas, M., Cabrera, M.,
Ramirez, A., Maldonado, C.H.,
Sanchez Barahona, J.S,,
Mendoza, S., Lobato, A,
Somoza, L., Gonzalez, F.J. 2025.
Intercambio de informacién
geocientifica y cartografia
submarina del Mar Caribe en el
proyecto EMODnet — Geology.
XX Congreso Colombiano de
Geologia, Cali (Colombia), 13-

15 Agosto 2025
EMODnet Geology, No 0 Discussion in relation with GTT matters
EMODnet Seabed Habitats
meeting
Internal EMODnet Geology No (0] EMODnet Geology coordination meeting
GTK meeting
EMODnet Geology Steering = No 0] Discussion of EMODnet Geology issues (10
Group meeting participants)
External International = Yes (dissemination of WP6 data A Congress of the ltalian Geological Society (ca.
Congress and WP6 use case) 1,000 participants)
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A. Meetings/events organised and attended in this project phase

Location Type event (internal or
external meeting; training/

workshop)

Was a presentation given?
(yes/no + short description)

Meeting
attended (A) /
organised (O)

Short description and main results (#
participants, agreements made, etc.)

18-20.9.2025 Gdansk, Poland 89th Scientific Reunion of
the Polish Geological
Society

EMODnet

‘.@) European Marine
Observation and
Data Network

Fiorentino A. Battaglini L.
Orefice S. & Pensa A.:
Elaboration of thematic maps
from the EMODnet Geology
database.  SIMP-SGI  Joint
Congress, Padova.

Orefice S., Fiorentino A., Agate
M., Battaglini L., Del Ben A.,
Busetti M., Civile D., Conti M.,
Crispini L., Dal Cin M., D’Angelo
S., Ferrante V., Frisicchio V.,

Frugoni F., Giordano G.,
Locatelli M., Loreto M.F,,
Morelli D., Palmiotto C.,

Pantaloni M., Papasodaro F.,
Pensa A., Sgroi T., Sulli A., Vita L.
& Volpi V.: Structural Map of
seas surrounding Italy. SIMP-
SGI Joint Congress, Padova.

Yes, poster presentation.

Paczek U. et al., Geological
information from Polish
maritime areas on national and
European data  exchange
platforms

A&O
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A. Meetings/events organised and attended in this project phase

Type event (internal or Was a presentation given? Meeting Short description and main results (#
external meeting; training/ (yes/no + short description) attended (A) / participants, agreements made, etc.)

19.9.2025 Remote
23.9.2025 Remote
sum
Ssum

Observation and
Data Network

EMODnet
gy B

workshop) organised (O)

Szarafin T. et al, A new
perspective on marine
geomorphological mapping
through advanced data
visualization in the southern
Baltic Sea (preliminary results)

External meeting, No A&O Discussion about potential collaboration
Mediterranean Science between EMODnet Geology and CIESM.
Commission (CIESM) Participants: EMODnet Geology coordinator,
CIESM Director General, CIESM Science
Council Member/EMODnet Geology

representative

EMODnet NGO event Yes A EMODnet Geology prerecorded presentation

Total # of meetings organised = 58

Total # of meetings attended = 85
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B. Meetings/events planned in the future

Location Type event (meeting, Meeting to be attended (A) / organised Short description and main expected outcomes
training (workshop), etc.)

30.9.- Remote EMODnet Geology new O Kick of meeting of the next phase of EMODnet Geology,
1.10.2025 phase Kick Off (=project meeting), date to be confirmed
1.10.2025 Remote EMODnet and EDITO-2 - | A Technical Coordinator will likely attend the meeting

information session and
internal Kick-off meeting

14.- Remote 8th EMODnet TWG - A Discussion on timely issues
15.10.2025 morning 1
20.10.2025 Remote EMODnet  Vision 2035 A Launch of EMODnet Vision 2035
Seminar
22.10.2025 Remote 23 rd EMODnet Steering A Discussion on timely issues
Committee
2.-6.11.2025 Cyprus CIEMS Workshop A Potential participation in CIEMS Workshop
24- Brussels EMODnet Open Conference @ A 4th EMODnet Open Conference Followed by the Digital
26.11.2025 Ocean Forum 2025 on 27 November, Project meeting,

discussing about EMODnet lots.

Observation and
Data Network

EMODnet Page 66
gy B
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8 Communication assets

18.12.2024 Newsletter

29.4.2024

30.4.2024

31.5.2024

May 2024

26.6.2024

gy

Communicat
ion material

Newsletter

Blog

Newsletter

Final Progress Report

A. Communication products developed

Short description (of the
material, title, ...) of the
asset

EMODnet Geology
extends its offer with
new and updated data
products on seabed
substrate map for EU
waters and the
Caribbean Sea, and
seabed erosion

EMODnet at the EGU
2024. Dissemination of
the presence of
EMODnet Lots, incl,
Geology, at EGU 2024.

Kathryn Cutts, Nikolas
Ovaskainen, Jon
Engstrom, Nicklas
Nordbéack, Marie-Amélie
Pétré, Longying Xiao,
Cedric  Patzer, Jouni
Pihjala, Juho Kupila,
Sonja Lavikko Joonas
Wasiljeff, Renata
Majamaki, Aarno
Kotilainen, Susanna
Kihlman, Anu Kaskela:
GTK at EGU.

EMODnet
celebrates
and
collaboration
Seabed Habitats

Geology
Coordinator
extends
with

Press release Short announcement

- web about the EMODnet

announcem = meeting held in Helsinki

ent in May 2024. In Croatian.

Newsletter The EMODnet-Geology
Caribbean Sea group
meets to elaborate new
digital geological maps of
the region

EMODnet

European Marine
Observation and
Data Network

Main results

Public
dissemination
about EMODnet
Geology and its
products

Public
dissemination

Shared
information about
the EMODnet
geology and
SeaMoreEco
projects

Public
dissemination

Public
dissemination

Name of event at which material was
disseminated (if applicable)

EMODnet Newsletter, December 2024

https://emodnet.ec.europa.eu/en/em
odnet-geology-extends-its-offer-new-
and-updated-data-products-seabed-
substrate-map-eu-waters-and

EMODnet Newsletter, April 2024

https://emodnet.ec.europa.eu/en/em
odnet-egu-2024

Blog post in GTK’s internal network
Getti

EMODnet Newsletter, May 2024

https://emodnet.ec.europa.eu/en/em
odnet-geology-celebrates-
coordinator-and-extends-
collaboration-seabed-habitats

https://www.hgi-cgs.hr/en/emodnet-
geology-sastanak-u-finskoj/

EMODnet Newsletter, June 2024

https://emodnet.ec.europa.eu/en/em
odnet-geology-caribbean-sea-group-
meets-elaborate-new-digital-
geological-maps-region
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A. Communication products developed ‘

27.9.2024

3.10.2024

4.10.2024

18.11.2024

28.11.1014

Dec 2024

gy

Short description (of the
material, title, ...) of the
asset

Communicat

ion material

EMODnet Geology goes
global with 37th
International Geological
Congress (IGC)
participation

Newsletter

BGS blogs: BGS
collaborates with
Icelandic colleagues to
assess windfarm
suitability. Iceland’s
offshore geology,
geomorphology and
climate present all the
elements required for
renewable energy
resources.

Blog

Interview related to
"Offshore theme JFi Fall
meeting" and
presentation "Geological
mapping offshore
Iceland: Past, Present
and Future" with
EMODnet as a basis.

Potcast
"Samfélag"
(Iceland)

Stort europeisk
samarbeid om marine
geodata

News,
Geological
Survey of
Norway

EMODnet Geology
meeting in Trondheim,
Norway

Newsletter

Asch, K., Miller, A,
Blischke, A., Erlendson,

Story map

0., Miesner, B. and
Weidmann, J. (2024);
EMODnet geology:
Finding and compiling
spatial data of the
seafloor
https://arcg.is/OmWaCO
0

European Marine
Observation and
Data Network

Main results

Public
dissemination
about EMODnet
Geology session
at 1IGC2024

Public
dissemination

Interview

Interview,
EMODnet
Geology
meeting

project

Public
dissemination,
EMODnet
Geology project
meeting

On-line story map
that explains the

pathway from
submarine
geological
mapping to pan-
European
geological map of
the European
Seas

Name of event at which material was
disseminated (if applicable)

EMODnet
2024
https://emodnet.ec.europa.eu/en/em
odnet-geology-goes-global-37th-
international-geological-congress-igc-
participation

Newsletter, September

https://www.bgs.ac.uk/news/bgs-
collaborates-with-icelandic-
colleagues-to-assess-windfarm-
suitability/

https://www.ruv.is/utvarp/spila/samf
elagid/23617/7h169s?

https://www.ngu.no/nyheter/stort-
europeisk-samarbeid-om-marine-
geodata

EMODnet Newsletter, November 2024

https://emodnet.ec.europa.eu/en/em
odnet-geology-meeting-trondheim-
norway

EMODnet Portal, Geology thematic
pages:
https://emodnet.ec.europa.eu/en/ge

ology
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A. Communication products developed ‘

Communicat

ion material

Short description (of the
material, title, ...) of the
asset

Main results

Name of event at which material was
disseminated (if applicable)

19.12.2024

Newsletter
24.1.2025 Use Case
31.1.2025 Newsletter
11.2.2025 Newsflash
31.3.2025 Newsletter
12.3.2025 Blog
30.4.2025 Newsletter

EMODnet updates its
Seafloor geology and
Submerged Landscapes
map layers

EMODnet Data
supporting technical
studies for offshore
energy  potential in
Portugal

Advancing Marine
Geology in the
Caribbean: EMODnet

Geology Project Meeting
in Costa Rica

Newsflash drawing
attention for new data
product Coastal

Vulnerability & Resilience

EMODnet Geology Story

Map on Seafloor
mapping

Edge  Hill  University
partners with EMODnet
Geology to advance
coastal resilience and

vulnerability knowledge

EMODnet brings its latest
services to EGU 2025

Public
dissemination,
EMODnet
Geology product
updates

EMODnet
Case

Use

Public
dissemination,
EMODnet
Geology
Caribbean work
group meeting

Public
dissemination,
EMODnet
Geology product
updates

Public
dissemination

Public
dissemination

Public
dissemination

EMODnet Newsletter, December 2024

https://emodnet.ec.europa.eu/en/em
odnet-updates-its-seafloor-geology-
and-submerged-landscapes-map-
layers

EMODnet Portal, Solutions

https://emodnet.ec.europa.eu/en/use
-case/emodnet-data-supporting-
technical-studies-offshore-energy-
potential-portugal

EMODnet Newsletter, January 2025

https://ec.europa.eu/newsroom/emo
dnet/items/867092/

https://emodnet.ec.europa.eu/en/ne
w-emodnet-geology-coastal-
resiliencevulnerability-data-product

EMODnet Newsletter, March 2025

https://emodnet.ec.europa.eu/en/em
odnet-geology-story-map-seafloor-

mapping
Edgehill University, blog

https://blogs.edgehill.ac.uk/theknowl
edge/2025/03/12/edge-hill-university-
partners-with-emodnet-geology-to-
advance-coastal-resilience-and-
vulnerability-
knowledge/#:~:text=The%20collabora
tion%2C%20involving%20EHU%20stud
ent%20interns%20and%20an,data%20
product%3A%20the%20EMODnet%20
Geology%20coastal%20resilience%2Fv
ulnerability%20map.

EMODnet Newsletter, April 2025

https://emodnet.ec.europa.eu/en/em
odnet-brings-its-latest-services-egu-
2025
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A. Communication products developed ‘

19.5.2025

Communicat

ion material

Short description (of the
material, title, ...) of the
asset

Main results

Name of event at which material was
disseminated (if applicable)

Use Case EMODnet Geology helps = EMODnet Use | EMODnet Portal, Solutions
char.acterise structural | Case https://emodnet.ec.europa.eu/en/use
settings . of seas -case/emodnet-geology-helps-
surrounding Italy characterise-structural-settings-seas-

surrounding-italy

30.5.2025 EMODnet EMODnet Geology and A potential

News Bathymetry help preliminary step
characterise  structural to tentatively
settings of seas identify areas
surrounding Italy. A use more or less
case of WP6 data subject to

geohazards.

30.5.2025 = Newsletter EMODnet Geology Public EMODnet Newsletter, May 2025
collaborates with next = dissemination https://emodnet.ec.europa.eu/en/em
generation  geospatial odnet-geology-collaborates-next-
ana?lysts for new coastal generation-geospatial-analysts-new-
resilience and coastal-resilience-and
vulnerability map

June 2025  Pressrelease @ Short announcement Public Sastanak sudionika projekta EMODnet

- web about the EMODnet announcement of Geology Islandu | Hrvatski geoloski

announcem  meeting held in Reykjavik EMODnet institut

ent in June 2025. In English Geology project
and Croatian. meeting

27.6.2025 Newsletter EMODnet Geology Public EMODnet Newsletter, June 2025
Project team convenedin = dissemination https://emodnet.ec.europa.eu/en/em
Reykjavik, Iceland odnet-geology-project-team-

convened-reykjavik-iceland

02.07.25 TNO press Press release addressing Public https://www.tno.nl/en/newsroom/20

release new data product Coastal dissemination 25/07/new-map-reveals-coastal-
Vulnerability & Resilience resilience/

September = Story Map Story Map published at = Communication https://arcg.is/ma0G40

2025 ESRI environment: of submerged
Dakin. N., Cooper. R. landscapes
Bonde. C. & EMODnet
project Partners. 2025
Submerged Landscapes:

Discover ancient
submerged landscapes
across Europe.
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Communicat Short description (of the material, title, ...) Main results expected
ion material and/or link to the asset

September Newsletter Newsletter about achievements and outputs Dissemination of  the project
2025 of the renewal phase of EMODnet Geology deliverables
(2023-2025)

October Story Map Link to the Story Map to be published at Communication of submerged
2025 EMODnet Portal (+ News) landscapes
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Date of Type of Full reference ISBN DOI Is it

publication publication open
access?
Yes/No

27.2.2024 Paper Kaskela, A. M., & Kotilainen, A. T. (2024). Quantifying https://doi.org/10.34194/geusb.v52.8317 Yes
seabed geodiversity of the Archipelago Sea, Baltic
Sea, Finland. GEUS Bulletin, 52.

May 2024 | Journal Brunovi¢, D., Hasan, O., Miko, S., Georgiou, N., ISSN https://doi.org/10.1016/j.margeo.2024.107325 No
article Geraga, M., Christodoulou, D., Dimas, X., llijani¢, N., 0025-
Papatheodorou, G. (2024) High-resolution seismic 3227
record of the Quaternary palaeoenvironments along
a Dalmatian-type coast (LoSinj Channel, Adriatic
Sea). Marine Geology, Volume 474, 107325

June 2024 Paper Hollis, J., Calcagno, P., Bertrand, G., De Oliveira, D., doi.org/10.5281/zenodo.12205679 Yes
Negrel, P., Diaz-Martinez, E., La Vigna, F., Poyiadji, E.,
Tonné, N., Van Heteren, S., Dakin, N., Hinsby, K., Van
der Keur, P., Siddiqi, G., Capova, D., Pizzocolo, F.
(2024). A Geological Service for Europe — building
trust through interdisciplinary and intersectoral
collaboration. European Geologist 57, 1-10.

June 2024 Paper Hinsby, K., Négrel, P., de Oliveira, D., Barros, R., doi.org/10.1016/j.jag.2024.103835 Yes
Venvik, G., Ladenberger, A,, ... & Tulstrup, J. (2024).
Mapping and understanding Earth: Open access to
digital geoscience data and knowledge supports
societal needs and UN sustainable development
goals. International Journal of Applied Earth
Observation and Geoinformation, 130, 103835.

September = Paper Vallius, H. & Kaskela, A., 2024. Knowledge Based DOI: 10.3233/NICSP240028 No
2024 Marine Spatial Planning, Management of Marine
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Date of Type of Full reference ISBN DOI Is it

publication publication open
access?
Yes/No

Resources and Environmental Assessments—The
EMODnet Geology Concept. NATO Science for Peace
and Security Series - D: Information and
Communication Security, Vol 65. 238 — 250.

October Journal Novak, A. Paleocoastline modelling — What a ISSN https://doi.org/10.1016/j.quaint.2024.07.005 Yes
2024 article difference a few meters of sediment make? 2024. 1873-

Quaternary International, Issue 706, p. 49-59. 4553
February Paper Rossi, S., Prampolini, M., Galea, C., Valle, G.D., https://doi.org/10.1002/esp.6061 Yes
2025 Caruana, A. & Soldati, M. (2025) Geomorphological

evidence of the Malta-Sicily land-bridge during the
Last Glacial Maximum inferred from seismic profiles.
Earth Surface Processes and Landforms, 50(2), e6061

March Paper Moses, C.A., 2025. Rock coast geo model: process- https://www.lyellcollection.org/doi/full/10.1144/egsp30- Yes
2025 response dynamics, resilience and vulnerability. 2023-32

Geological Society, London, Engineering Geology

Special Publications, 30(1), pp.egsp30-2023.

March Paper Moses, C., Butterill, C., Van Wingerden, E., Chopra, https://www.lyellcollection.org/doi/full/10.1144/qjegh2024-  Yes
2025 T., Humphries, A., Follows, S., Jones, L., Weil, M., Van 119

Heteren, S. (2024). EMODnet Geology: pan-

European assessment of coastal resilience and

vulnerability. Quarterly Journal of Geohydrology and

Engineering Geology, volume 58.
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Date of Type of Full reference ISBN DOI Is it

publicatio  publication open

n access?
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2.- Conference Hasan, O., Miko, S., Brunovi¢, D., llijani¢, N., Ivki¢, I., ISSN Yes
4.10.2023  proceedings = Smrkulj, N. (2023): GEOLOGICAL MAPPING OF THE 1849-

CROATIAN ADRIATIC SEAFLOOR WITHIN THE FRAME = 7713

OF EMODNET GEOLOGY INITIATIVE. GEOLOSKO

KARTIRANJE PODMORJA HRVATSKOG DIJELA

JADRANA U SKLOPU PROJEKTA EMODNET

GEOLOGIJA. 7TH CROATIAN GEOLOGICAL CONGRESS

with international participation. Book of Abstracts. p.

71-72

http://geol.pmf.hr/~jsremac/radovi/znanstveni/202
3_7.-HGK-book-of-abstracts.pdf

October, Abstract Medialdea et al. 2023., Abstract Book 15th Gas in Yes
2023 Book Marine Sediment Conference.

https://www.gims15.com/, 231020_abstracts-book-
digital_def.pdf (gims15.com)

October, Poster Medialdea T., Fiorentino A., Battaglini L., Somoza L., Yes
2023 presentation = Lobato A., Gonzalez F.J., 2023. EMODnet geology:

fluid emission database of the European seas. Gas in

marine Sediments Conference (GIMS15), Cadiz,

Spain.

https://www.gims15.com/, 231020_abstracts-book-

digital_def.pdf (gims15.com)

October, Poster Medialdea et al. 2023. Atlas of Active Seabed Fluid Yes
2023 presentation = Emissions along the Spanish Continental Margin,
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publicatio  publication open

n access?
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Abstract Book 15th Gas in Marine Sediment
Conference

https://www.gims15.com/, 231020_abstracts-book-
digital_def.pdf (gims15.com)

November  Poster Moses, C., Van Heteren, S., Butterill, C., Chopra, T, Yes
2023 presentation = Follows, S., Humphries, A., Jones, L., Weil, M. (2023).

Pan-European coastal vulnerability: developing a

new coastal behaviour data product, EMODnet

Geology. Poster, EMODnet Jamboree and Open

Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November = Poster Kras, E., Luijendijk, A., Van Heteren, S. (2023). Yes
2023 presentation = Updated EMODnet Geology deliverable: Decadal

coastline migration and coastal type derived from

quality-filtered satellite data. Poster, EMODnet

Jamboree and Open Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November Poster Fiorentino, A., Agate, M., Battaglini, L., Del Ben, A., Yes
2023 presentation Busetti, M., Civile, D., Conti, M., Crispini, L., Dal Cin,

M., D’'Angelo, S., Ferrante, V., Frisicchio, V., Frugoni,

F., Giordano, G., Locatelli, M., Loreto, M.F., Morelli,

D., Orefice, S., Palmiotto, C., Pantaloni, M.,

Papasodaro, F., Pensa, A., Sgroi, T., Sulli, A., Vita, L.,

Volpi, V.: An EMODnet Geology WP6 case study
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publicatio  publication open

n access?
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~ structural map of Italian seas. Poster, EMODnet
Jamboree and Open Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November = Poster Bge, R., Selboskar, O.H. et al. 2023: Geological maps Yes
2023 presentation = for EMODnet from the Norwegian

offshore and coastal areas in the North Sea,
Norwegian Sea and Barents Sea.

Poster, EMODnet Jamboree and Open Conference,
Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November Poster Monteys, X., McKeon, C., Medialdea, T., Gonzales, F., Yes
2023 presentation Marino, E., Somoza, L. & Lobato, A. Europe’s marine

minerals: EMODnet geology & Geological Service for

Europe (GSEU)

. Poster, EMODnet Jamboree and Open Conference,

Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November = Poster Kihlman, S., Kaskela, A., Kotilainen, A., Alanen, U., & Yes
2023 presentation = Vallius, H. The seabed substrate data products

provide information about the marine environment

— EMODnet Geology. Poster, EMODnet Jamboree

and Open Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

Observation and
Data Network

EMODnet Page 76
gy B



EASME/EMFF/2020/3.1.11/Lot2/512.853812— EMODnet Thematic Lot n°2 - Geology

Final Progress Report

B. Other/non-peer reviewed types of publications (co-)authored in this project phase

Date of Type of Full reference ISBN DOI Is it
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n access?
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November Poster Asch, K., Miiller, A., Blischke, A. & Erlendsson, O. Yes,

2023 presentation EMODnet Geology: Mapping, finding, compiling and

harmonizing geological data of the seafloor. Poster,
EMODnet Jamboree and Open Conference, Brussels,
Belgium.

https://players.cupix.com/p/WtViUgBQ

November | Poster Erlendsson, O., Blischke, A., Hjartarson, A., Odinsson, Yes,
2023 presentation = D. & Vésteinsson, A. Geological Seafloor Mapping in

Icelandic waters. Poster, EMODnet Jamboree and

Open Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November Poster Cifci, G., Gunaydin, S.0., Hasozbek, A., Omuzbuken, Yes
2023 presentation B. & Koktenturk, G. Gas Seeps, Shallow Gas

Reservoirs, and Gas Hydrates on Turkey's Black Sea

Shelf. EMODnet Jamboree and Open Conference,

Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ

November = Poster Terrinha, P., Batista, L., Magalh3des, V., Neres, M., Yes
2023 presentation @ Brito, P., Noiva, J. & Gamboa, D. Geological Mapping

of the NE Atlantic from shelf to the abyss off the

Portuguese coasts. EMODnet Jamboree and Open

Conference, Brussels, Belgium.

https://players.cupix.com/p/WtViUgBQ
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publicatio  publication open

n access?
Yes/No

November Poster Dakin, N., Gafeira, J., Carter, G. & Stewart, H. Marine Yes

2023 presentation Geology: de-risking the foundation of offshore wind.

Geological mapping supports the predication of
engineering constraints at and near the seabed.
EMODnet Jamboree and Open Conference, Brussels,
Belgium.

https://players.cupix.com/p/WtViUgBQ

February Report Van Heteren, S., Maspataud, A., Dakin, N., Ernstsen, Yes
2024 V. B., Poyiadji, E. & the GSEU T5.3 Consortium

(2024). GSEU'’s positioning on marine geological

information in light of offshore windfarms and

coastal vulnerability to environmental and climate

change. GSEU Report on Deliverable 5.5, 46 pp.

https://www.geologicalservice.eu/deliverables

March poster Moses, C., Van Heteren, S., Butterill, C., Chopra, T., https://www.nck-web.org/boa-2024/pan-european- Yes
2024 Follows, S., Humphries, A., Jones, L., Weil, M. (2024). coastal-vulnerability-developing-a-new-emodnet-geology-
Pan-European coastal vulnerability: developing a data-product-for-coastal-behaviour

new EMODnet Geology data product for coastal
behaviour. Poster, NCK Days 2024, Amersfoort, the
Netherlands.

14.- Poster Asch, K. and Reitner, J. M.: The International https://doi.org/10.5194/egusphere-egu24-19240 Yes
19.4.2024  presentation | Quaternary Map of Europe and Adjacent

Areas: Results from mapping of extreme

environments inclusive, EGU General Assembly
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n access?
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2024, Vienna, Austria, 14-19 Apr 2024, EGU24-
19240.

14.- Poster Kihlman, S., Kaskela, A., Kotilainen, A., Alanen, U., https://doi.org/10.5194/egusphere-egu24-10302 Yes
19.4.2024 presentation = Vallius, H., and partners, E. G.: Gone with the

currents? — Seabed erosion data of EMODnet

Geology, EGU General Assembly 2024, Vienna,

Austria, 14—19 Apr 2024, EGU24-10302.

14.- Poster Kaskela, A., Vallius, H., Kihlman, S., Kotilainen, A. T., https://doi.org/10.5194/egusphere-egu24-17592 Yes
19.4.2024 presentation = Alanen, U., and Partners, E. G.: EMODNET Geology

delivers marine geological data products from

Europe’s seas and beyond, EGU General Assembly

2024, Vienna, Austria, 14-19 Apr 2024, EGU24-

17592.

14.- Poster Koktenturk, G., Cifci, G., Glirgay, S., Okay Giinaydin, https://doi.org/10.5194/egusphere-egu24-15149 Yes
19.4.2024 presentation S., Hasdzbek, A., Glingor, T., Demirkiran, Z., and

Cobanoglu, M.: Revealing the continuity of offshore

faults in the Seferihisar-izmir (Turkey) Geothermal

Area by modeling with Marine Seismic and Field

Geology, EGU General Assembly 2024, Vienna,

Austria, 14-19 Apr 2024, EGU24-15149.

7.5.2024 Poster Kaskela, A.M., Vallius, H., Kihiman, S., Kotilainen, Yes
presentation = A.T., Alanen, U., & EMODnet Geology partners,
2024. Marine geological data products from the
European Seas and beyond — EMODnet Geology.
Proceedings of the 2024 International Symposium on
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n access?
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Marine Geological and Biological Habitat Mapping
(GeoHab '24). Arendal, Norway, May 6-10. 62.
Zenodo.

https://ophelix.qondor.com/ParticipantWeb/Registr
ation/13136

June 2025 Conference Moses, C., Van Heteren, S., Van Wingerden, E., Van Yes
proceedings = de Ven, T. (2025). EMODnet Geology:
Communicating pan-European coastal behaviour.
Proceedings International Rock Coast Conference
IRC2025 ‘A State of the Art’, 25-26 June 2025,
Trieste, Italy.
https://irc2025.units.it/files/IRC2025_Proceedings_T

rieste2.pdf
28.8.2024 | Scientific Kaskela, A., Asch, K., Monteys, X., and Steward, H, Yes
Session 2024. EMODNET-Geology’s new standards revealing

Earth's seabed geology. Scientific Session (Theme 16,
Session 7) at 37 International Geological Congress
(IGC), Busan, Republic of Korea.

Link: https://www.igc2024korea.org/content/14403

October Abstract Medialdea et al. 2023. Atlas of Active Seabed Fluid Yes
2024 book Emissions along the Spanish Continental Margin,

Abstract Book 15th Gas in Marine Sediment

Conference
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n access?
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https://www.gims15.com/

6-8.1.2025 @ Poster Baeten, N., Selboskar, O.H., Bge, R. & Dolan, M.
2025: Use of Norwegian geological seabed data in
European harmonisation and information service
projects. NGF Winter Conference, Bergen, 6-8th

January 2025.
March Conference A.T. Kotilainen, A.M. Kaskela, S. Kihlman, M.M. Yes
2025 proceedings = Kotilainen, M. Moros, M. Sahiluoto, 2025. Mapping

the seabed sedimentation rates — the winds of
change also on the seabed? In: Pertti Sarala & Tiina
Eskola (Eds.): Abstracts of the 3™ GeoDays, 11" —
13t March 2025, Oulu, Finland. Proceedings of the
Geological Society of Finland, vol. 5, p. 18. (Oral).

https://www.geologinenseura.fi/sites/geologinense
ura.fi/files/bulletin_-_artikkelit/gsf-
proceedings_vol5_ 2025 3rdgeodays.pdf

March Conference A. M. Kaskela, S. Kihlman, A. T. Kotilainen, EMODnet Yes
2025 proceedings = Geology Consortium, 2025. The European Marine

Observation and Data Network (EMODnet) and

advancing Marine Geoscience. In: Pertti Sarala &

Tiina Eskola (Eds.): Abstracts of the 3™ GeoDays, 11"

—13% March 2025, Oulu, Finland. Proceedings of the

Geological Society of Finland, vol. 5, p. 48. (Poster).
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n access?
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https://www.geologinenseura.fi/sites/geologinense
ura.fi/files/bulletin_-_artikkelit/gsf-
proceedings_vol5_2025_ 3rdgeodays.pdf

10.3.2025 Conference Edward Salazar Ortiz et al., 2025. MARINE Yes
proceedings GEOLOGICAL DATA EXCHANGE AND MAPPING OF
THE CARIBBEAN SEA IN THE EMODnet- GEOLOGY
PROJECT. IODC-Ill, Santa Marta, Colombia, 10-

11.3.2025.
(https://oceandataconference.org/iodc-iii-
programme/)
10.3.2025 Poster Kaskela, A. et al., 2025. EMODnet Geology: Yes
presentation = Compiling Marine Geological Data Sets to support
, online, sustainable development of marine areas. IODC-II,

Conference Santa Marta, Colombia, 10-11.3.2025.
proceedings  (https://oceandataconference.org/postersession-

iodc3/)
April/May  Conference EGU 2025 Session ESS14.5 convened: Frigeri, Yes
2025 proceedings = Kaskela, Asch, Igbal, Rasmussen, Klump: “Geologic

Mapping in Challenging Environments: from Ocean
Floors to Outer Space”

https://meetingorganizer.copernicus.org/EGU25/ses

sion/51939
April/May | Conference Kihlman, S., Kaskela, A., Kotilainen, A., Alanen, U., https://doi.org/10.5194/egusphere-egu25-16351 yes
2025 proceedings = and Vallius, H. and the EMODnet Geology project
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consortium: Unveiling Seabed Substrate
Characteristics: Insights from EMODnet Geology,
EGU General Assembly 2025, Vienna, Austria, 27
Apr—2 May 2025. EGU25-16351. (oral)

April/May  Conference Kaskela, A., Vallius, H., Kihlman, S., Kotilainen, A.T., https://doi.org/10.5194/egusphere-egu25-17425 yes
2025 proceedings and EMODnet Geology Partners. EMODnet Geology -

Supporting sustainable use of the European

maritime areas and their resources. EGU General

Assembly 2025, Vienna, Austria, 27 Apr-2 May 2025,

EGU25-17425.

April/May | Conference Maller, A., Asch, K., Kaulbarsz, D. and Paczek, U. https://doi.org/10.5194/egusphere-egu25-20030 yes
2025 proceedings = EMODnet geology and data harmonisation: Seafloor

mapping of the Western Baltic Sea. EGU General

Assembly 2025, Vienna, Austria, 27 Apr—2 May 2025.

EGU25-20030.

April/May  Conference  Paczek, U., Kaulbarsz, D., and Szarafin. T. A New https://doi.org/10.5194/egusphere-egu25-5534 yes
2025 proceedings | Perspective on Marine Geomorphological Mapping

through Advanced Data Visualization in the southern

Baltic Sea area (preliminary results). EGU25-5534

April/May | Conference Novak, A. Modelling the Holocene marine https://doi.org/10.5194/egusphere-egu25-17898 yes
2025 proceedings | transgression in the Gulf of Trieste (northern Adriatic

Sea): The importance of paleotopography in

paleoreconstructions. EGU General Assembly 2025,

Vienna, Austria, 27 Apr—2 May 2025. EGU25-17898.
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May 2025 Conference Kaskela, A., Kihlman, S., Kotilainen, A. And EMODnet yes
proceedings  Geology partners. Harmonizing Marine Geological
Data: Insights from EMODnet Geology with focus on
Seabed Substrate. GeoHab 2025, Marine geological
and biological habitat mapping, 12-16 May, Florida
Keys, United States.
https://zenodo.org/records/15249339

May 2025 Conference Kaskela, A., Kihiman, S., Kotilainen, A.T., Vallius, H. yes
proceedings = and EMODnet Geology Consortium. EMODnet
Geology — Providing marine geological information
about the European maritime areas. Baltic Sea
Science Congress 2025, Sopot, Poland, 26-30 May
2025.
https://virtual.oxfordabstracts.com/event/74154/su
bmission/166

May 2025 Conference Kotilainen, A.T., Kaskela, A.M., Kihlman, S., yes
proceedings  Kotilainen, M.M., Moros, M., and Sahiluoto, M.
Mapping Seabed Sedimentation Rates: Winds of
Change Beneath the Waves. Baltic Sea Science
Congress 2025, Sopot, Poland, 26-30 May 2025.
https://virtual.oxfordabstracts.com/event/74154/su

bmission/52
May 2025 Map with Fiorentino A. et al.: Structural map of seas ISBN https://www.openaccessrepository.it/record/212127  Yes
accompanyi | surrounding ltaly, Geological Survey of Italy - ISPRA. 9788893
ng notes 111164
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B. Other/non-peer reviewed types of publications (co-)authored in this project phase

Date of Type of Full reference ISBN DOI Is it

publicatio  publication open

n access?
Yes/No

June 2025  Conference Moses, C., Van Heteren, S., Van Wingerden, E., Van https://irc2025.units.it/schedule.html|?v=1743765274536; Yes
proceedings = de Ven, T.J.M., Van der Spek, A. EMODnet Geology: https://irc2025.units.it/files/IRC2025_Proceedings_Trieste2
communicating pan-European coastal behaviour. .pdf

International Rock Coast Conference 2025, Trieste,
Italy, 25-26.6.2025

August Conference Salazar, E., Medialdea, T., Palacin, A., Kaskela, A.,

2025 proceedings  Vallius, H., Rojas, M., Cabrera, M., Ramirez, A.,
Maldonado, C.H., Sdnchez Barahona, J.S., Mendoza,
S., Lobato, A., Somoza, L., Gonzalez, F.J. 2025.
Intercambio de informacién geocientifica y
cartografia submarina del Mar Caribe en el proyecto
EMODnet — Geology. XX Congreso Colombiano de
Geologia, Cali (Colombia), 13-15 Agosto 2025

For a comprehensive overview of publications referring to/making use of EMODnet data and/or data products, please consult Google Scholar.
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[Refer to the standardised monitoring tool, i.e. Europa Analytics, to complete the indicators excel template, and provide a short explanation in the table below
on the numbers and trends for each indicator when possible/applicable. Indicate clearly if monitoring was carried out using tools other than Europa Analytics.]

Comments on the progress indicators in the indicators spreadsheet

Progress indicator

Means of collecting
figures

Comment

1. Current status and coverage of total available
thematic data

A) Volume and coverage of available data

What is your opinion on the data coverage within
EMODnet for your thematic?

B) Usage of data since the start of the project
phase

2. Current status and coverage of total number of
data products

A) Volume and coverage of available data
products

Observation and
Data Network

EMODnet
gy B

n/a

n/a

ArcGIS

For geology “data products” and “data” are about the same. Users download data as a
zip-file that contains all layers from the sub-theme but otherwise we do not combine
data or recalculate data to create new products. The statistics for “data products” and
“data” is the same. Geology has only reported the statistics for “data products” in the
former reports. To keep continuity this is also the case here.

This is described under usage of data products

The decrease in the number of products under sea-floor geology is the result of merging
several datasets with different scales (Quaternary geology) into a single dataset.
EMODnet Geology has used its own Regions shapefile to assess the coverage of the
products (maps) (WP3, WP4). Please note that our data products are updated regularly
due to data improvements, these qualitative updates do not necessarily show as an
increased data coverage.

The most extensive data updates during this reporting period (2023-2025) have been
made for both WP3 Seabed substrate and WP4 Sea-floor geolody data products in the
Caribbean Sea. WP5 Coastal behaviour, WP6 Events and probabilities, WP7 Minerals
and WP8 Submerged landscapes data products are excluded, as they primarily consist
of line or point data, or areal data of such limited extent that they do not contribute to
the overall coverage of sea area.

The latest seabed substrate data update (24.9.25) includes four data products at
different scales: 1:1 000 000, 1: 250 000, 1: 100 000 and multiscale. The multiscale data
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Comments on the progress indicators in the indicators spreadsheet

Progress indicator Means of collecting Comment
figures

includes 11 layers at varying scales (1:70 000 — 1: 1500). The seabed substrate data at 1
M scale has the largest coverage in all reported sea regions. Generally the data product
coverage per sea region decreases as the resolution increases. The coverages by sea-
basin are indicated in the excel file (Indicator 2). Please notice that in the excel file we
have only included seabed substrate data that has extended to new areas.

The latest Sea-floor Geology update (24.9.25) includes four data products: Quaternary
Geology, Pre-Quaternary Geology, Geomorphology and General Physiographic
Features. The Pre-Quaternary Geology data has the largest coverage of the sea regions.
B) Usage of data products since the start of the Log from web server Since the launch of the EMODnet portal in January 2023, there has been a significant
project phase increase in WMS calls, while the number of WFS calls has declined considerably. One
possible explanation is that users previously downloaded data locally to combine it with
other marine datasets—a task that can now be performed directly on the EMODnet
portal. Another reason might be that users initially encountered difficulties using the
WEFS service via the portal.

3. Internal and external organisations WP leaders, Coordination  Supplied datasets are mainly from the project consortium. Data sets from the Azerbaijan

supplying/approached to supply data and data area of the Caspian Sea have been provided by CLLLC'. Caribbean working group led by

products since start of the project phase IGME has submitted extensive datasets from the Caribbean area (along with some
European countries).

4. Online ‘Web’ interfaces to access or view data No changes since last final report

5.1. Daily number of page views of EMODnet Europa Analytics The graph of daily page views and the figures indicate that the use of

Thematic entry page since the start of the contract https://emodnet.ec.europa.eu/en/geology has decreased. This may be due to people
obtaining their information from ChatGPT or other Al solutions.

5.2. Total number of visitors, page views, unique Europa Analytics There is a spike in January 2024, the cause of which is unknown. Otherwise, a steady

page views and percentage of returning visitors, decline in daily page views is observed throughout the period.

since the start of the contract

The monitoring numbers reported as part of the progress monitoring of EMODnet performance are collected through Matomo and/or Europa Analytics, unless reported
otherwise.
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10 Recommendations for follow-up actions by the EU

EMODnet Geology has discussed about potential future developments during its project meetings. As a result,
there are few ideas that we recommend taking under consideration in future:

Blue Carbon. Blue Carbon refers to the significant amount of carbon taken up by marine ecosystems
and, after degradation, entering marine and coastal sedimentary environments. There is a lack of
knowledge on of these marine environments; how much carbon can be recycled into the biological
cycle, and how much can be buried and stored, depending on the physical and anthropogenic
conditions. During the potential next phase EMODnet Geology will compile data and information on
Carbon in sediments and Carbon-14 datings. These data can be applied in the Blue Carbon agenda
assessing the potential release of CO2 into the atmosphere.

Anthropogenic baseline. Evaluating seabed health, by developing an anthropogenic baseline
investigating natural factors that can influence the environment. Based on a multidisciplinary toolbox
combining biological, geological, geochemical and geophysical data a holistic context could be
provided for understanding anthropogenic seabed impacts (e.g. trawling, infrastructure, pollutant
fluxes of nutrient and metals, and preservation of organic matter (Blue Carbon)) and, by that, establish
seabed conditions prior to human activities.

Submerged geoheritage. Submerged landscapes contain unique information about past
environments and the prehistoric humans who once inhabited them. In addition to traces of human
activity, these landscapes preserve valuable records of ancient flora and fauna (eg, submerged forests,
outcrops containing extinct mammal bones) and deserve to be presented to the wider public as
geoheritage sites and also protected from harmful human impacts such as anchoring, trawling, or
infrastructural works. EMODnet could serve as a pan-European repository and custodian of such data.

Seabed Geodiversity. Seabed geodiversity reflects the abiotic diversity of the seabed, combining e.g.
diversity of seabed substrates, bedrock and geomorphology. By analysing and further processing of
the data available at the EMODnet Portal maps or index of seabed geodiversity could be provided.
These can be used to inform about e.g. geological values, fragmentation of the seafloor, potential
biodiversity hotspots and constructability of a certain area.

Needs of Nature Restoration Law. By further developing its products and their derivatives, EMODnet-
Geology could be pivotal in developing fit-for-purpose information products that help in planning
restoration. Examples include e.g. geodiversity as mentioned above, but also substrate stability.
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11 Annex: Other documentation attached
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