
Joint French-German
Deep-Sea Mining Activities

Expertise and Visions
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1. Introduction

2. Joint Deep-Sea Mining Activities and efforts
2.1. MoU between the Working Group Deep-Sea Mining of the French Maritime Cluster

and the DeepSea Mining Alliance

Deep-sea mining comprises all the technologies involved 
in the environmentally acceptable exploration, exploitation, 
extraction, mining and processing of marine mineral 
resources (MMRs). Being industrialized countries, France 
and Germany are heavily dependent on imports of metallic 
raw materials, which are needed for their high-tech industry. 
Apart from land-mining, which nowadays still provides the 
major part of mineral resources for the industry, MMRs are 
an as yet undeveloped source and asset, which currently 
is enjoying increasing interest at global level. For future 
industrial demands they can contribute substantially towards 
guaranteeing the increasing demand and supply of metallic 
raw materials.

In terms of economic usability and the long-term safeguarding 
of access to metallic raw materials, the incidence of 
manganese nodules, cobalt-rich manganese crusts and 
seafl oor massive sulphides is of great interest not only for 
the industry but also for the national economy, the end-
users and the public. For that reason, France and Germany 
applied for exploration licenses for manganese nodules in 
the Pacifi c Ocean (CCZ) and for seafl oor massive sulphides 
in the Atlantic Ocean (France) and Indian Ocean (Germany) 
from the “International Seabed Authority” (ISA). With the 
support of the national governments, policy-makers, the 
French Maritime Cluster and the DeepSea Mining Alliance 
as well as the public society have become more aware of 

deep-sea mining in recent years, and the issue has been 
highlighted at various national and international events.

Based on this background it is obvious, that the objective 
of environmentally cautious and acceptable deep-sea 
mining must be furthered. To this end, the corresponding 
ministries not only in France and in Germany, along with the 
different national geological surveys (e.g. BRGM and BGR) 
and with interested companies and research institutes are 
required. The fi rst and major goal must be the preparation 
and implementation of an environmentally acceptable 
technological demonstration project, which could also be 
realized in the European context, and which has to be 
coordinated with regard to the ISA regulations.

This would enable the involved countries and companies 
to pioneer high standards for environmentally cautious 
deep-sea mining. To date, only a few French and German 
companies have played an important role on the market 
for MMRs, which is developing dynamically globally. Most 
of the major mining companies as potential end clients are 
located outside of France and Germany. This recognition 
shows that it is time to demonstrate the joint expertise of 
our industries with the experience of almost fi fty years of 
exploration, development of deep-sea technology and 
extensive environmental studies, not only in France and 
Germany.

Based on a unique and coherent set of resources, skills 
and expertise concerning seabed and mining operations, 
industrial stakeholders from France and Germany have 
decided to conclude a Memorandum of Understanding 
(MoU). The French Maritime Cluster (CMF) and the 
DeepSea Mining (DSMA) have signed this MoU on 
industrial, technological and scientifi c cooperation in 
deep-sea mining during the 9th National Maritime 
Conference on 20th October 2015 in Bremerhaven.

Core deep-sea mining partners in France and in Germany 
are the members of the French Maritime Cluster and 
of the DeepSea Mining Alliance. French and German 
companies intend to form the core of a network in an 
internationally-based deep-sea mining strategy. Both 
partners have agreed the preparation and realization of 
the following main goals for this MoU:

• Joint Industry Projects

• Joint Component and Pilot Mining Tests

• Joint R&D projects

• Joint marketing activities

• Joint exploration cruises

• Deposit evaluation,

• Environmental Impact Assessment Studies,

• Impact monitoring and remediation,

• Development and qualifi cation of innovative and 
sustainable deep-sea technologies and technology 
and sciences education and training.

Figure 1 Joint signature of the French – German industrial Memorandum 
of Understanding (MoU) during the National Maritime Conference in 
Germany (October 2015) 
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2.2. Joint Cooperation Activities

Since 2015 three joint industry meetings took place between both countries 
successfully. Main results of these meetings and proposed next activities are:

• Elaboration and presentation of a joint deep-sea mining paper 
(named Orebus) to the EU.

• Joint participation in different R&D calls from the EU. Amongst others, partners 
from both countries have proposed the following R&D projects:

 - Deep-Sea Mining 2.0 - Highly automated industrially-driven 
technological and economical solutions for European deep-sea 
mining – Minimizing the footprint on the marine environment” 
with a strong industry orientation and with the support from further 
European partners.

 - Abyss Miner – Design of a deep-sea vertical continuous excavator

• Joint R&D projects: partners from both countries have been involved 
in different technology developments, amongst others: “Fonasurf – 
concept for a pilot system for seafl oor massive sulphides extraction”

• Support for on-going joint French-German technology R&D 
cooperation projects and preparation of future projects. Possible 
bilateral projects with a possible funding by ERANET MarTERA.

• Preparation of further joint bilateral projects as e.g. joint bilateral 
component tests on seafl oor massive sulphides in both license areas 
in international waters and/or in the French Wallis & Futuna Islands.

• Further intensive activities and discussions with both governments and especially the main ministries in France and in Germany.

• Joint cooperation with other countries.

Figure 2 Deep-Sea Mining 2.0 – A completely new approach 
for Mining of Seafl oor Massive Sulfi des

• Development of new innovative technologies covering the entire deep-sea mining value chain 
(exploration, exploitation and processing) from a single source

• Form a core team for industry and research partners for the development of international 
cooperation projects on deep-sea mining

• Comprehensive and ongoing realization and implementation of all national and international 
environmental requirements for future deep-sea mining projects at the world’s highest level

• Joint activities for the preparation and realization of Joint Industry Projects (JIP) and R&D projects 
Special focus on cross-sectional technologies as underwater robotics, underwater communication, 
energy supply, environmental monitoring and surveillance have also a special importance for 
the industry

• Joint activities for the preparation and realization of Joint Component Tests and Joint Pilot Mining 
Test (PMT) for marine mineral resources.

Major Goals
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3. Deep-Sea Mining Activities in France

Due to its numerous overseas territories, France possesses the second largest Exclusive Economic 
Zone (EEZ) in the world, covering more than 11 million km². France has been at the forefront 
of deep seabed research and exploration around the world for many years. Through Ifremer, 
and even before then through CNEXO, France was one of the pioneer investors in exploration 
for polymetallic nodules since the 1980s. Following the entry into force of the Law of the 
Sea Convention and the establishment of the International Seabed Authority (ISA) in 1994, 
Ifremer signed the fi rst contracts for exploration for polymetallic nodules in 2001 in the Clarion 
Clipperton Zone of the Pacifi c Ocean.

Regarding seafl oor mineral resources, France decided to prepare for the medium-term development 
of deep-sea mining projects by immediately beginning to organize the development and industrial 
management of offshore mineral extraction processes on the basis of improvements in the 
knowledge of the ocean depths. The “Blue Energy” plan was meant to apply an integrated, global 
approach, and it indeed provides an optimum sharing of technical risk between the public and 
private sectors, where each participant contributes its own particular knowledge and expertise.

On that basis, scientists working on the Ifremer research vessel “L’Atalante” collected new 
data from 2010 to 2012 on a deep-water zone off the Wallis and Futuna Islands. These 
three exploration campaigns yielded signifi cant geological and biological discoveries. The 
multidisciplinary team discovered a new active ridge and a major (20 km in diameter) active 
volcano, “Kulolasi” containing the fi rst deep hydrothermal and high-temperature site ever found 
in the French EEZ. This project was conducted in the framework of a new partnership that 
includes the French Ministry of Ecology, Energy, Sustainable Development and the Sea, the 
Territory of Wallis and Futuna Islands, Ifremer, the Protected Marine Areas Agency (AAMP), and 
companies working in the mining sector (ERAMET, and Technip France).

On 2013, the President of the French Republic launched the Innovation 2030 Commission 
under the aegis of the Minister for Industrial Renewal. With the aim of preparing France for the 
major challenges of the world of 2030, the Commission singled out a selected number of key 
opportunities with signifi cant implications for the French economy; the Commission identifi ed 
seven innovations sectors including Deep Sea mining. The goal is to foster talent and bring out 
future champions of the French economy. 

On 2014, Ifremer and the ISA signed a new contract for the exploration of polymetallic sulphides 
on the Mid-Atlantic Ridge. The signature of this new contract marks the beginning of a new era, 
in what has been a long and productive relationship between Ifremer and the International 
Seabed Authority. Whilst Ifremer has been carrying out scientifi c research in this region for 
many years, the decision to apply to the International Seabed Authority for a contract provides 
exclusive rights for mineral exploration.
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4. Deep-Sea Mining Activities in Germany

The German industry already started with deep-sea exploration activities as early as the 
1960s when exploring hydrothermal originated metalliferous sulphide mud deposits in deep 
basins of the Red Sea. These activities were followed in the beginning of the seventies by a 
comprehensive and long-term program on manganese nodules exploration in the Pacifi c. The 
main goals of these industry driven activities were the exploitation of these worldwide occurring 
marine mineral resources. Major highlights of these activities were a successful mining test on 
manganese nodules within the CCZ in the Pacifi c Ocean harvesting about 620 t of dry weight 
nodules in 1978 as well as another successful pilot mining test on metalliferous muds within the 
Red Sea one year later in 1979.

Germany has been holding a fi rst exploration license for manganese nodules in the Pacifi c 
Ocean since 2006 and a second exploration license for seafl oor massive sulphides in the 
Indian Ocean since 2015. With the aid of the German government’s National Masterplan 
Maritime Technologies (NMMT), policy-makers and society have become more aware of deep-
sea mining in recent years, and the issue has been highlighted at various events. The objective 
of environmentally friendly deep-sea mining must be furthered. To this end, the related federal 
ministries, along with interested companies and research institutes and the Federal Institute for 
Geosciences and Natural Resources (BGR), are considering strategies to prepare and implement 
an environmentally careful technology demonstration project, which may also take place in the 
European context, taking into consideration the entire process chain. Innovative solutions in 
the key fi elds of drilling technology, conveying technology and underwater engineering are 
available.

Synergies can be achieved by using related technologies from the fi elds of mining engineering, 
drilling and tunnel-driving engineering, pump technology as well as automatic control 
engineering. German companies and institutions offer tried-and-tested exploration technologies 
and services. Furthermore, Germany has effi cient, innovative shipyards and maritime suppliers 
in the fi eld of special shipbuilding.

Backed up by the National Masterplan Maritime Technologies (NMMT) of the German 
government and corresponding activities the DeepSea Mining Alliance (DSMA) association 
was founded in April 2014. Major goals of the association are the preparation of commercial, 
technological and scientifi c projects on deep-sea mining as well as a better coordination of 
national and international activities on an environmentally friendly and sustainable exploration 
and exploitation of marine mineral resources. 

The DSMA has established an advisory board to support the association’s work. Members 
of the advisory board are Prof. Dr. Peter Halbach as chairman (Free University Berlin), Prof. 
Dr. Peter Ehlers as deputy chairman, Hans-Peter Damian (Federal Environment Agency - 
UBA), Alexandra Dreyer (VDMA Working Group Marine and Offshore Equipment), Prof. Dr. 
Jens Greinert (GEOMAR, Helmholtz Centre for Ocean Research Kiel), Prof. Dr. Uwe Jenisch 
(Excellence Cluster Future Ocean), Rodin Knapp (German Federal Ministry for Economic Affairs 
and Energy), Prof. Dr. Andrea Koschinsky, Jacobs  University Bremen (KDM), Petra Mahnke 
( GMT - German Association for Marine Technology), Dr. Carsten Rühlemann (BGR - Federal 
Institute for Geosciences and Natural Resources), Matthias Wachter (BDI - Federation of German 
Industries) and Dr. Manfred Zeiler (BSH - Federal Maritime and Hydrographic Agency). 

The DSMA seeks to become a voice for deep-sea mining in the German industry. The activities 
of the German maritime and mining industry are supported from the German government and 
mainly from the BMWi. New activities and approaches for deep-sea mining in Germany have 
been an important part of the last National Maritime Conferences of the German government 
in 2015 and 2017.
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5. Environmental impact monitoring and assessment
activities required

6. Conclusions

Regarding the environmental impact monitoring during 
prospection and exploration of marine minerals from the deep-
sea, the ISA regulation ISBA-19LTC-8 “Recommendations 
for the guidance of contractors for the assessment of the 
possible environmental impacts arising from exploration 
for marine minerals in the Area“ provides a fi rst and 
comprehensive framework on environmental guidelines and 
monitoring tasks for contractors. However, this regulation is 
only dedicated to exploration activities in the Area and has 
to be extended to future exploitation activities.

During prospecting and exploration for marine minerals, the 
International Seabed Authority is required to, among other 

things, establish and keep environmental rules, regulations 
and procedures under periodic review, to ensure effective 
protection for the marine environment from harmful effects. 
In addition, contracts for mineral exploration in “the Area” 
require the contractor to gather oceanographic and 
environmental baseline data and to establish baselines.

The above mentioned recommendations describe the 
procedures to be followed regarding the acquisition of 
baseline data, and the monitoring to be performed during 
and after any activities in the exploration area with potential 
to cause serious harm to the environment.

A comprehensive deep-sea mining know-how covering 
innovative technologies for the entire value chain is existing 
in France and Germany. This know-how is mainly related to 
a strong maritime, underwater and mining industry in both 
countries.

Deep-sea mining is an important part of policy decisions 
and strategy papers from the governments of France and 
Germany.

Main future tasks for the Deep-sea mining working group 
of the French Maritime Cluster and the DeepSea Mining 
Alliance are the further pooling of national, bilateral and 
international deep-sea mining industry. Essential on the 
short and medium run are the preparation and realization 
of component tests for seafl oor massive sulphides and for 

manganese nodules. These component tests should be 
realized in the French EEZ for SMS, and in ISA license 
areas from both countries and for both raw material types in 
the Atlantic, Indian and Pacifi c Ocean as well.

The strategic challenge after the component tests is the 
preparation and realization of requested Pilot Mining Tests 
(PMT) for marine mineral resources in the available license 
areas. The successful implementations of these PMT are 
necessary boundary conditions and requirements for the 
following commercial deep-sea mining projects.

Deep-sea mining is a great challenge. However, it only 
should be done under the following motto: 

If we cannot do it safe and sustainable, we will not do it at all! 

7. Members of both Associations
Some members of the deep-sea mining working group of 
the French Maritime Cluster:

COMEX    page 7
Créocéan     page 8
ECA Group     page 9
ERAMET    page 10
Ifremer    page 11
Naval Group   page 12
Pôle Mer    page 13
SDI-DEME    page 14
TechnipFMC    page 15
Watertracks   page 16

Some members of the DeepSea Mining Alliance:

BAUER Maschinen GmbH  page 17
Bosch Rexroth AG   page 18
Continental/ContiTech/Oil and Marine 
Eddelbüttel + Schneider GmbH  page 19
DFKI - German Research Center
for Artifi cial Intelligence   page 20
DNV GL SE    page 21
EvoLogics GmbH   page 22
Fraunhofer-Allianz AdvanCer page 23
Fraunhofer-IOSB   page 24
HYDROMOD Service GmbH   page 25
IHC Mining B.V.    page 26
Interoceanmetal
Joint Organization (IOM)   page 27
Lloyd’s Register    page 28
MBT GmbH     page 29
MC Marketing Consulting   page 30
MHWirth GmbH    page 31
Neptun Ship Design GmbH   page 32
RWTH, AKR, Aachen    page 33
Siem Offshore Contractors GmbH  page 34
TechnipFMC     page 15
Technical University Clausthal page 35
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COMEX

CONTACT

Peter WEISS – Department Manager
+33 4 91 29 75 36 - p.weiss@comex.fr - www.comex.fr

Engineering adapted to critical underwater operations
COMEX owns a fleet of research vessels equipped with exploration and 
working tools down to 3000 m. Vessels and tools are operated by a 
permanent team of experts. 

The engineering business unit is involved in all operations that need design 
and conception of new tools that can all be qualified in COMEX pressure 
chamber or water tanks.

This mix between engineering, test facilities and operations give a fantastic 
reactivity and assure to its clients a quality of works and results. 

Safety and confidentiality remains the two major aspects of COMEX 
operational or engineering projects. 
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Deep Sea Mining: the new challenge
COMEX is involved in developing technology as “the Seabed Mining 
Vehicle” (SMV) for deep sea mining projects in partnership as TECHNIP, 
NAVALGROUP, BAUER.

The SMV can be operated from a vessel, more than 3000 meters above. 

It includes mineral excavation tools entirely embedded on a specially 
designed platform to be deployed in complex topographic deep-sea 
conditions. COMEX and its partners already think about technology 
development based on this vehicle, for DeepSea pipelines burial and 
unburial, Oil&Gaz on DeepSea sites applications, DeepSea salvage 
services, etc.

COMEX is also involved in the development of a deepsea coring system with NAVALGROUP and 
is engaged in European challenges in the mining domain in partnership with companies such as 
TECHNIP, IFREMER, NAVALGROUP, BAUER, MMD.

The pioneer in deep-diving operations
Created in 1961, COMEX led the way in industrial deep diving applied to the oil and gas 
supply and service sector. At the height of its activities, thousands of divers from COMEX, the 
world leader in manned and robotic underwater engineering, technology and interventions, 
crisscrossed the world’s seas.

From the 90’s, COMEX has implemented a resolute spin-off policy concerning its technological 
and industrial know-how and the holding has now refocused on marine/subsea engineering, 
and undersea services, by using its unique, world-renowned know-how.
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CREOCEAN

CONTACT

Michel COLINET – CREOCEAN | Zone Technocéan - 10 bis rue Charles Tellier – 17000 – La Rochelle - France
+33 (0) 6 85 91 58 67 – colinet@creocean.fr – www.creocean.fr

CREOCEAN: MELODI project
CREOCEAN leads a consortium RTSys, ECA Group, Mappem and Naval Group. 
The aim of the consortium is to achieve medium term to design an industrial pilot 
for exploration inactive hydrothermal sulphide clusters in deep waters. The estimate 
of mineral resources in the deep ocean clashes in the state of current exploration 
techniques to technological locks, methodological and financial. The resource 
estimate requires two steps: the detection and characterization of targets. The 
“MELODI” project (Magnetic and Electromagnetic Ore detection), aims to overcome these obstacles 
by offering innovative exploration techniques at regional level (detection) and local (characterization), 
compatible with an industrial target mineral exploration efficient seafloor. MELODI will remove the locks 
associated with the lack of technical solutions for detecting mining targets, the cost of operations at sea, 
the difficulty of characterizing the volume of sulfide formation without using expensive techniques.

More than 60 years after CREO’s creation, we are proud to carry on this legacy: respecting scientific 
ethics, we uphold the idea that multidisciplinary skills are necessary for the understanding of coastal 
and offshore marine environments. During all these years, while following technical and scientific 

advances, we also evolved with changing societies within the framework of Sustainable 
Development. Based on its long-term worldwide experience and multidisciplinary scientific 
approach, CREOCEAN has nurtured a functional vision of Sustainable Development in 
marine areas. CREOCEAN’s commitment is to provide science-based decision-making tools 
for the Sustainable Development of coastal activities in harmony with humans and their natural 
surroundings. Since its inception, CREOCEAN has conducted scores of projects linked 
with coastal and offshore environments. CREOCEAN has gathered and processed data, 
conducted baseline assessments and monitored resources, and carried out impact studies as 

well as a multitude of environmental analyses. Thanks to its mobility, multidisciplinary expertise, decades 
of experience, and an extensive professional network, CREOCEAN can listen to, understand, and meet 
the requirements of its customers. In doing so, CREOCEAN continues to develop its legacy of long-term 
relationships based on satisfied customers.

CREOCEAN: environmental baseline study and 
ecological impacts assessment

In addition to the knowledge and the management of the necessary techniques to perform 
Environmental Baseline Study in deep-sea environments (sea surveys including water 
measurements, sediment analysis, study of fish, benthic organisms, fisheries, mammals etc.), 
Creocean has in-house expertise in Environmental Impacts Assessments on the deep-ecosystems. 
Creocean has carried out in particular this type of study for exploration activities on seafloor 
massive sulfides within a French oversea territory in the Pacific Ocean. This ecological assessment 
includes all type of habitats surroundings the target exploration site (i.e. hard substrate active and 
inactive chimiosynthetic ecosystems, soft sediment communities). These studies usually comprises 
a desktop studies of appropriate studies and data, an Environmental survey of the target site 
ant its surroundings and an ecological impact/risk assessment of the planned project. Impact 
management (mitigation measures) is also included for any project if impacts are too damaging.
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Unmanned Underwater Systems for subsea 
applications
The ECA Group designs autonomous and remotely operated solutions that 
carry out a very wide range of missions for the maritime sector: deep-sea 
exploration, pipeline inspection, operations on immersed worksites, mining 
research, control and command systems, video surveillance, etc. Solutions 
based on autonomous underwater vehicles (AUV) fitted with various sonars 
as well as remotely-operated underwater vehicles (ROV) equipped with 
cameras and articulated arms to carry out response to survey or inspection 
missions adapted to the wide variety of needs of our various customers. 
These solutions also allow our customers to benefit from the Group’s expertise 
in the acquisition and processing of sonar data.

ECA Group: make sure
Recognized for its expertise in robotics, automatic control systems, simulators and industrial 
processes, since 1936 the ECA Group has developed comprehensive and innovative 
technological solutions for complex missions in hostile or restricted environments. Its products 
and solutions are intended for an international clientele that is demanding in terms of safety 
and effectiveness, essentially in the defense, maritime, aeronautics, simulation, industrial, 
and energy sectors.

The ECA Group remains at the forefront of innovation thanks to its continuous 
involvement in cutting-edge R&D projects and collaborations with top-
notch industrial partners and scientific institutions and laboratories. The 
two following projects perfectly illustrate this strategy. The ECA Group 
participates to MELODI, a French award-winning project at the Concours 
Mondial de l’Innovation, which introduces a new paradigm for the efficient 
and cost-effective exploration of seabed hydrothermal sulphides by a fleet 
of collaborative AUVs. At the same time, the ECA Group is working with 

IFREMER and will deliver to the French public institution, within the next 24 months, a very 
deep water, subsea mining configured, AUV in the framework of the CORAL project.

ECA GROUP

CONTACT

Thomas ROURE - Offshore Commercial Manager
+33 (0)4 94 08 90 24 – roure.t@ecagroup.com – www.ecagroup.com
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ERAMET

CONTACT

Ludovic DONATI – Strategy Analyst
+ 33 (0) 1 45 38 42 88 - ludovic.donati@erametgroup.com - www.eramet.com

Definition of Deep Sea Mining exploitation technologies 
and environmental specifications
As a mining and metal company, ERAMET fully knows the requirements and specifications 
necessary for future Deep Sea mining projects. That is why ERAMET is working closely 
with the other CMF members in order to define the best cost-effective technologies:

• To explore and evaluate SMS deposits
• To exploit the future deposits with mining platform and production vessel requirements.

Moreover, ERAMET is dedicated and experienced to manage and minimize the 
environmental and social impacts in each of its mines and plants. Considering the 
specificity of operations related to the seabed, ERAMET’s search for new and sustainable exploration and 
exploitation technologies remains a priority.

ERAMET, a global mining and metallurgical leader
ERAMET is a leading global producer of:

•  Alloying metals, particularly manganese and nickel, used to improve the 
properties of steel

•  High-performance special steels and alloys used in industries such as 
aerospace, power generation and tooling.

The Group also has major research and development projects in new business 
lines with high growth potential, such as Lithium, Zircon, Titanium, and Seafloor 
Massive Sulfides (SMS). Its current activities and growth are supported by 
ERAMET’s sustainable development policy. For many years, ERAMET has 

positioned itself as a future Deep Sea mining operating actor: the Company participated in three 
exploration campaigns near Wallis & Futuna Islands in the Pacific Ocean for Seafloor Massive Sulfides 
deposits exploration and is involved in several Deep Sea mining collaborative projects for exploration and 
exploitation technologies.

A global mining leader positioned in French and European 
Deep Sea Mining projects

The company participated in the 2010, 2011, 2012 offshore exploration campaigns in 
Wallis & Futuna zone with Technip, Ifremer and other partners. The possibility to implement 
further collaborative campaigns is currently being assessed. ERAMET has also led the 
“ALBATROSS project” aimed at developing cost-effective technologies to evaluate SMS 
deposits, a project which was labelled by the EU “EIP-RM” at the end of 2014. Moreover, 
ERAMET has been involved with other public and private partners for several projects in 
the Concours Mondial de l’Innovation (CMI) and is currently participating in the ongoing 
European H2020 program with projects on advanced exploration models and on new 
technologies for future Deep Sea mining exploitation deposits.©
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Research and exploration for the understanding of deep-
sea resources and ecosystems
Regarding the deep sea, research at IFREMER concerns:

• The exploration of the deep seabed, and the study of the lithosphere, the 
hydrosphere and the biosphere.  Specific focus is made on the dynamics of 
fluids, as well as the geological and chemical mechanisms involved in the 
formation of mineral resources.
• The study of the geobiological interactions for a better knowledge of the 
ecosystems found there, how they originate and their functioning.
• The development of technology and methodologies for innovative and 
multi-scale reconnaissance, observation, analysis, monitoring, and underwater operations.

The expertise built from this research is used to manage the exploration contracts signed with the 
International Seabed Authority (ISA) under the auspices of and sponsored by France.

Together with the innovative tools designed by research project, this expertise is made available for 
collaborative project with the industry.

Marine research institute
IFREMER is the flagship of French research in marine science.

IFREMER undertakes research and expert assessments to advance knowledge on 
the oceans and their resources, monitor the marine environment and foster the 
sustainable development of maritime activities. To carry out its missions, IFREMER 
designs and implements tools for observation, experimentation and monitoring and 
manages oceanographic databases.

IFREMER has the capacity to operate in deep-sea environments with 3 sea-going oceanographic vessels, 
1 manned submersible (Nautile), 2 remotely operated vehicles and 2 AUVs as well as a broad range of 
ocean instruments (seismometers, penetrometer, etc.).

Collaborations with public and private partners
JPI Oceans “Ecological Aspects of Deep-Sea Mining”: assessment of the ecological 
impacts which could arise from commercial mining activities in the deep-sea.

H2020- MERCES: study of the restoration of different degraded marine habitats, 
including deep-sea environments.

FP7-MIDAS: investigating the environmental impacts of extracting mineral and energy 
resources from the deep-sea environment.

EMSO-Azores: non cabled multidisciplinary observatory, devoted to the long term 
integrated study of mid-ocean ridge processes, from the subsea floor to the water column.

CORAL « Constructive Offshore Robotics ALliance »: development of an innovative deep-sea AUV in 
partnership with ECA Group.

Wallis & Futuna: exploration campaigns lead in the Wallis & Futuna EEZ under a Public-Private 
partnership with partners such as Technip and Eramet.

IFREMER

CONTACT

Sébastien YBERT – Deep-sea minerals and marine renewable energy coordinator
+33 2 98 22 49 62 – sebastien.ybert@ifremer.fr – http://www.ifremer.fr
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Solutions
Naval Group offers five different solutions to answer today’s subsea and Deep Sea Mining issues:

Subsea Kalypso® is an energy self-sufficient long term monitoring station fitted for seabed, water 
column and sea surface monitoring plus high data rate comm’s system from subsea sensors to the 
monitoring center and docking station for AUV.

SubSea Watcher ® is a global 
monitoring system dedicated to 
environmental issues and industrial 
underwater assets management. 
Based on adhoc sensors network 
architecture and dedicated 
software, Subsea Watcher provides 
a continuous real-time situation awareness and early warnings in 
support of decision making process.

UUV Docking System is a sea proven contact free technology for AUV subsea persistent homing, 
mission programming, mission report and energy reloading. Allowing AUV redeployment 
without surfacing, UUV Docking System will considerably increase AUV Subsea efficiency.

SISCA ® is an underwater drilling machine to investigate offshore sulphide mining fields, 
that incorporates innovative in situ characterization probe, increasing deep sea mining 

exploration phase efficiency.

Subsea Quieter ® technology aims to mitigate deep 
sea maritime activities noise and plume impact to 
address environmental challenges.

About
Naval Group is a world leader in Naval Defense and innovator in Marine Energy.  
Naval Group works also on expanding its core know-how to address 
technological issues in the offshore sectors. Through its “Offshore Technologies 
Solutions” department, Naval Group takes advantage of its maritime expertise 
- such as power supply and energy storage, resistant hull, multi-sensors 
integrated management system, OPS room, noise mitigation system - to develop  
innovating solutions to fit customer needs.

In 2014, Naval Group earned twice the Worldwide Innovation Competition for SISCA, Subsea 
Watcher and SubSea Quieter. In 2015, for the second phase of this competition, Naval Group 
won again twice: one project called FONASURF for SubSea Quieter and SISCA sulphide 
Probe design and one project called MELODI focused on UUV Docking system. 

NAVAL GROUP

CONTACT

Damien DEMOOR - DCNS Offshore Technology Solutions - Subsea Activities Business Developer
+33 (0) 6 81 26 87 54 - damien.demoor@naval-group.com  - www.naval-group.com/en
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PÔLE MER

CONTACT

Pôle Mer Bretagne Atlantique: Stéphane RIOU - stephane.riou@polemer-ba.com - +33 (0)2 98 05 63 17
Pôle Mer Méditerranée: Alain FIDANI - fidani@polemermediterranee.com - +33 (0)4 89 33 00 79
www.pole-mer.com

Proposed technologies
The exploitation of energy and mineral resources in deep sea requires the implementation 
of various technologies, especially underwater robotics, sea-bed exploration and analysis 
techniques.

The Maritime Clusters have perfectly mastered these technologies: geophysics, underwater 
acoustics and optical techniques, navigation and positioning, deep-sea environments, 
underwater robots (ROV, AUV ...), deep sea environmental monitoring instrumentation, deep 
sea mining equipments.
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Sea innovation and business cluster
Since their creation in 2005, the Competitiveness Clusters of Mer Bretagne 
Atlantique and Mer Méditerranée represent the backbone of investment into 
research and development of future techniques and technology applied to the 
maritime sector.

These two Clusters and their members have a shared ambition for the sustainable 
development of the maritime and coastal economy.

In 12 years, 1.5 billion EUR of private and public investments in over 500 
collaborative projects have been supported by a network of 750 members, 
of which 60% are SMEs, representing 100,000 jobs. The Clusters also bring 
together about 90% of French research and training in maritime science and 
technology.

The Maritime Clusters are heavily involved in the deep offshore sector and specifically in the exploitation 
of fossil fuels (petrol and gas) and deep sea mining resources. They bring together internationally 
recognized participants from research and industry, renowned for their skills; this is the case of IFREMER, 
THALES, DCNS, TECHNIP, SERCEL, ECA, IXBLUE, COMEX, CYBERNETIX, CREOCEAN.

Examples of collaborative projects
• ARIANE - Hybrid underwater vehicle, 
• ASEMAR - Intelligent, unmanned underwater drones,
•  CANOPUS - Smart tags for offshore underwater acoustic positioning and maritime  

surveillance,
• COMET - Autonomous, competitive underwater robots operating in groups,
• CONTACT - Launch and recovery of AUVs in heavy seas,
•  METANE - Secure underwater exploitation of petrol and gas through modelling of deep 

environments,
• NAVAUV - Improved navigation capabilities of AUVs close to the seabed,
• ROV-3D - Optical metering and 3D Visualisation tools,
• SEA EXPLORER - Underwater glider.
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Environmental baseline and technological 
developments
On 14th of January 2013, the International Seabed Authority (ISA) and GSR 
signed a 15-year contract for exploration of polymetallic nodules. Under the 
contract, GSR will have the exclusive rights for exploration for polymetallic 
nodules over 76,728 square kilometers of the seabed in the eastern part of 
the Clarion- Clipperton Zone (CCZ) of the North-East Pacifi c Ocean.

Since 2013, DEME has conducted three exploration campaigns. These 
focused mainly on the environmental baseline study and the resource 
defi nition, but have also provided bathymetric data, several tonnes of seabed sediment, 
nodules and sea water samples. As such DEME will be able to cover environmental topics 
including biology, geological and geotechnical research, deep-sea currents, sedimentary 
dynamics and resource defi nition of polymetallic nodules.

With the start of DEME’s ProCat project in 2015, a third topic was also addressed: research 
on the technology required for future deep sea mining. The in-situ traffi cability tests with 
the Tracked Soil Testing Device “Patania” conducted during the summer of 2017 were an 
important milestone in the development of this deep sea technology. ProCat culminates in 
2019 with the deployment of a pre-prototype of a nodule harvesting vehicle in the actual 
operational environment of the CCZ.

Company Profile
Société de Dragage International (SDI) is part of the DEME Group (Dredging, 
Environmental & Marine Engineering), one of the major dredging groups in the 
world, also provider of numerous marine solutions with respect to offshore oil, gas 
and renewable energy sectors and environmental works. Together with Global 
Sea Mineral Resources (GSR – Deep Sea Exploration – 100% DEME), SDI attends 
to set up a European consortium for the harvesting of Polymetallic Nodules.

Participation in Joint Projects
To investigate and reduce the risks associated with this technology, further studies are 
being undertaken via internal and subsidized programs. These programs include the 
current European Union funded Blue Mining and Blue Nodules programs:

The overall objective of Blue Mining is to provide breakthrough solutions for a 
sustainable Deep Sea mining value chain. This means to develop the technical 
capabilities to adequately and cost-effectively discover, assess and extract Deep 
Sea mineral deposits at great depths.

Blue Nodules is a research and innovation project to develop a deep sea mining system for the harvesting of 
polymetallic nodules from the sea fl oor with minimum environmental impact. Within Blue Nodules, the main 
role of DEME/SDI is fi rstly to assess and integrate environmental, economical and technological aspects into 
a business plan and secondly to develop all sea surface - and land operations and processes.

 SOCIETE DE DRAGAGE
INTERNATIONAL (SDI)

CONTACT

+33 3 20 10 87 30 – info.sdi@deme-group.com – http://www.deme-group.com
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TechnipFMC, a pioneer in Riser technologies, from 
design to delivery
Because the subsea mining activity harnesses the broader Group’s industrial 
and offshore assets developed over the last thirty years for subsea oil & gas 
fi elds, TechnipFMC has become a key player for Seafl oor Massive Sulphide 
(SMS) exploitation by designing and providing riser technologies. Nautilus 
Minerals awarded to TechnipFMC a services contract for the Riser and Lifting 
System («RALS») components of its SMS Solwara 1 project. The RALS is 
based on a Subsea Slurry Lift Pump (SSLP) that is suspended at the bottom of 
the rigid riser and receives slurry from the collecting machine via a fl exible 
hose. With the development of a fi t for purpose SSLP solution for Nautilus, 
there are opportunities for parallel technologies to optimize performance or 
realize alternate offshore lifting systems. Neptune Minerals commissioned 
a conceptual study to TechnipFMC for technologies that may be used for the commercial 
development of SMS offshore NZ. It was recommended that the ore slurry be transported 
through a fl exible riser. 

TechnipFMC is a global leader in subsea,
onshore/offshore, and surface projects

With our proprietary technologies and production systems, integrated expertise, and 
comprehensive solutions, we are transforming our clients’ project economics. We are 
uniquely positioned to deliver greater effi ciency across project lifecycles from concept to 
project delivery and beyond. Through innovative technologies and improved effi ciencies, 
our offering unlocks new possibilities for our clients in developing their oil and gas 
resources. 

Each of our more than 40,000 employees is driven by a steady commitment to clients 
and a culture of purposeful innovation, challenging industry conventions, and rethinking 
how the best results are achieved.

Participation of TechnipFMC in collaborative projects
IFREMER managed cruises from 2010 to 2012 off the coast of Wallis and Futuna. These three 
fi rst exploration campaigns already yielded signifi cant geological and biological discoveries. 
This project was conducted in the framework of a partnership that includes IFREMER, ERAMET, 
and TechnipFMC. TechnipFMC will provide project and engineering services in line with its 
core businesses including conceptual and feasibility studies, supply of subsea equipment, 
construction and installation works. TechnipFMC has also won the French Worldwide 
Innovation Challenge (Phase 1 and Phase 2) for the development of a pilot mining system 
incorporating a fl exible pipe. The FLEXSEAMINING and FONASURF (in consortium with 
BAUER Maschinen, DCNS and COMEX) projects are about funding for the feasibility study 
and prototype of the solution. In order to correctly assess pressure drop and erosion rate close 
to real fl ow conditions, TechnipFMC has built a large scale experimental bench to allow the 
reproduction of realistic erosion rate in the pipe.

 TECHNIPFMC

CONTACT

Johann RONGAU – TechnipFMC Innovation & Technology Centre – Study Manager
+33 (0) 6 08 54 70 72 – johann.rongau@technipfmc.com – www.technipfmc.com
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Submarine Excavators
Watertracks develops and operates its own very specific machines for 
underwater operations in shallow water fields (100 meters depth) such as:

• Soft and hard material excavation,

• Oil and gas pipelines burial using pre-trench, and post-trenching devices,

• Precise seabed dredging,

• Sea outfall installation,

• Dam sediments pumping,

• Other special operations (depollution in hazardous environments etc.)

A dynamic independent team ensures the best reliable reactivity to its clients in 
fulfilling ambitious technical projects.

Technology pioneer in subsea 
nonstandard applications
Watertracks is an innovating engineering and service company that designs, manufactures and 
operates equipment for nonstandard robotic underwater work. 

It has relevant experience of over 30 years in earthmoving operations, trenching and rock 
excavation up to 100m deep. 

The founders are two complementary experts coming from civil engineering and subsea robotics 
who have joined their fields to provide innovative and efficient engineering and services in 
undersea projects as well as fresh water sites such as dams and rivers.

Deep sea mining: the new challenge
Watertracks also develops technology for deep sea mining as “the Seabed 
Mining Vehicle” (SMV) project. The SMV can be operated from a vessel, more 
than 3000 meters above. It includes mineral excavation tools entirely embedded 
on a specially designed platform to be deployed in complex topographic deep-
sea conditions. 

Watertracks is already thinking about technology development based on this 
vehicle, for DeepSea burial and unburial pipelines, oil&gas on DeepSea sites 
applications, DeepSea salvage services, etc. 

The SMV can also be used as a based moving platform to integrate other kind 
of tools for deep sea applications.

Watertracks expertise is also available to assist other companies interested in deep sea issues.

WATERTRACKS

CONTACT

Raphaël GAILLARD – CEO and Fred GAUCH - Managing Director

+33 (0)6 03 91 06 36 – contact@watertracks.fr – http://www.watertracks.fr/
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More than machines: competent consulting
BAUER Maritime Technologies is a department of BAUER Maschinen GmbH. The 
company’s field of operation is the development and construction of special drill 
rigs for offshore foundations (wind farms, oil & gas) and marine exploration. Crucial 
factors when entering the field of maritime technologies are decades of experience in 
the design of foundation machinery, the full backup of our hydraulics and electronics 
department as well as the profound experience of Bauer’s engineers in solving 
extremely complex foundation problems all over the world Our constant research of 
new solutions makes BAUER Maritime Technologies a valuable partner for the offshore 
industry.

BAUER Maschinen GmbH – a company portrait
Specialist foundation engineering equipment from the BAUER Maschinen Group is the 
global benchmark in the industry. Customers all over the world place their trust in the 
unmatched quality of Bauer machinery when it comes to buying rotary drilling rigs, 
trench cutters, duty-cycle cranes and drilling accessories. Together with their specialized 
subsidiary company, the group can offer the right equipment for nearly any foundation 
application. It ranges from pile drivers with diesel or hydraulic powered hammers, 
anchors, slurry mixing and separation, soil improvement and soil mixing. It also includes 
systems for well drilling and for blastholes, as well as systems for trenchless installation 
and rehabilitation of sewer and utility lines. Teams of civil engineers, foremen, operators 

and mechanics are ready for assisting customers of Bauer Maschinen in starting up complex projects and in training 
customer´s staff on their projects or in training courses in the head office.

MeBo – Sea bed drill rig
The original drilling system MeBo for scientific investigations was developed by the MARUM 
Center for Marine Environmental Sciences at the University of Bremen. It includes, besides 
the drill rig, the complete system such as operator’s cabin, launch and recovery system and 
umbilical winch. Based on experiences with the first MeBo (drilling depth 80 m), MARUM 
and BAUER Maschinen GmbH have developped a second drilling system for drilling depths 
of up to 200 m (MeBo 200). BAUER was focusing on the drill rig and on the launch and 
recovery system in this project. This new MeBo200 has performed a successful test in the 
North Sea in 2014 and during a scientific cruise off the coast of New Zealand in 2016. 
The MeBo sea floor drill rig is a portable rig, which is remotely operated from a vessel. It can 
be deployed in water depths up to 4.000 m for conducting core drilling down up to 200 
meter below sea floor.

BAUER MASCHINEN

CONTACT

Leonhard WEIXLER – Executive Director, Bauer Maritime Technologies
+49 8252 97 3388 – Leonhard.weixler@bauer.de – www.bauer.de
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Our Technology
• Components

- hydraulics, electric drives and controls, gear technology, linear motion and 
assembly technology, including software and intelligent sensors;

• Systems: 

- tailored electro-hydraulic systems such as subsea 
hydraulic power units, subsea linear and rotary 
actuators or subsea tools;

• Projects:

- customer-specific solutions or special projects such as Active 
Heave Compensation, LAunch and Recovery Systems or test 
benches.

About Us
Bosch Rexroth drive and control technology empower machinery and plants of all sizes on 
land, water and underwater. The portfolio for the Marine and Offshore industry comprises 
components, tailor-made system solutions and services for hydraulics, electric drives and 
controls, gear technology, linear and assembly technology. The company is active as a 
global partner in over 80 countries.

Since the 1970s, Bosch Rexroth has equipped subsea applications for its customers 
worldwide in accordance with the requirements of the international standards and 

classification societies.

Our Applications
The components and turnkey system solutions have proven themselves in all climate zones 
and in the extraction of the most diverse raw materials underwater. They are used in:

• deep-sea mining,

• subsea oil and gas,

• subsea robotics (such as Remote Operated Vehicles or Autonomous Underwater Vehicles) 

• underwater infrastructure such as for wind offshore platform and cable laying machines.

• underwater research equipment.

BOSCH REXROTH AG

CONTACT

Dr. Alexandre ORTH – Director of Sales Industry Sector, Marine & Subsea Technologies
Bosch Rexroth AG, Zum Eisengießer 1, 97816 Lohr am Main - Germany
+49 9352 18 - 1697 - alexandre.orth@boschrexroth.de - www.boschrexroth.com/subsea
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Tailored systems for marine mining
ContiTech is able to supply complete, tailored material transfer systems for 
a variety of potential marine mineral resources, including seafl oor massive 
sulphides, polymetallic manganese nodules, cobalt crusts, iron sands etc.

Flexible hose lines from ContiTech can be used to transfer even the most 
abrasive ores and slurries, either in near-shore operations or at extreme water 
depths, such as for manganese nodules found at depths of 5-6000 metres.

The fl exible hose lines are complemented by special couplings, fl otation 
elements, handling tools, installation equipment and other ancillary equipment 
to facilitate effi cient and productive operations.

Global leader in flexibles for marine applications
Part of Continental AG of Hanover, Germany, ContiTech has been at the forefront of fl exible 
hose technology in the marine environment for well over 60 years. As one of the world’s 
leading partners for companies operating in the oil & gas and materials handling industries, 
our success is rooted in our unrivalled engineering expertise, our global customer service, 
and our comprehensive understanding of the most challenging project requirements.

Building on this depth of experience, including the supply of fl exible hoses to marine diamond 
mining operations in southern Africa form its inception, we have identifi ed the seabed 
mining sector as being of high future strategic signifi cance and are dedicating resources to 
develop customized products and systems. 

From proven technology to future innovation
Since commencement of operations, ContiTech has been supplying specially developed 
fl oating hoses to De Beers for their diamond marine operations off the south west coast of 
Namibia, working at depths of 90-140 m.

ContiTech will supply all fl exible material transfer lines to Nautilus Minerals for the Solwara 
1 project, the World’s fi rst deep-sea mining operation in Papua New Guinea. Planned start 
of operations: 2019.

ContiTech is a member of the Blue Nodules consortium, established under the European 
Horizon 2020 initiative with the aim to develop a viable and sustainable value chain to 
retrieve polymetallic nodules from the ocean fl oor. ContiTech’s focus is the development of 
lightweight fl exible jumper lines for the transport of material from the harvesting machine to 
the vertical transport riser and from the surface production vessel to the transport barge.

 CONTITECH INDUSTRIAL
FLUID SOLUTIONS

CONTACT

Tamo VÖLKNER – Technical Sales
+49 (0) 40 7667 1722 - tamo.voelkner@fl uid.contitech.de - www.contitech.de
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Smart Solutions for the Knowledge Society
The DFKI was founded in 1988 as a non-profit public-private partnership. It has research 
facilities in Kaiserslautern, Saarbrücken and Bremen, a project office in Berlin, and branch 
offices in Osnabrück and St. Wendel. In the field of innovative commercial software 
technology using Artificial Intelligence, DFKI is the leading research center in Germany.

Based on application oriented basic research, DFKI develops product functions, prototypes 
and patentable solutions in the field of information and communication technology. Circa 
500 highly qualified international researchers, administrators and about 400 graduate 
students are contributing to more than 240 DFKI research projects. DFKI is actively involved in 
numerous organizations representing and continuously advancing Germany as an excellent 
location for cutting-edge research and technology. Funding is received from national and 
international government agencies as well as from cooperation with industrial partners.

Robotics Innovation Center
The DFKI Robotics Innovation Center (RIC) in Bremen is headed by Prof. Dr. Dr. h.c. 
Frank Kirchner. The interdisciplinary team of computer scientists, design engineers, 
biologists, mathematicians, computer linguists, electro engineers, physicists, and 
psychologists jointly develop mobile robot systems. The design accords to the latest 
mechatronic developments and programming based on complex, massive-parallel 
embedded systems solutions. They are developed for a variety of application 
fields, such as underwater, space, SAR (Search and Rescue) and security robotics, 
logistics, production and consumer (LPC), cognitive robotics, rehabilitation robotics, 
and e-mobility. The focus lies on a rapid transfer of results of basic research into 
real-world applications. 

The RIC closely cooperates with the Robotics Group at the University of Bremen.

Intelligent Maritime Technology
The Robotics Innovation Center conducts research on algorithms and hardware designs enabling 

autonomous systems to work independently and reliably over a long period.

Since 2006 scientists develop Autonomous Underwater Vehicles, gliders, 
tactile deepsea grippers and robot systems for magnetic surfaces. The fields 
of application are inspection, maintenance and installation of onshore and 
offshore facilities, sluices and dams as well as hulls, execution of assembly 
work under water requiring fine motor skills, survey and sampling of uncharted 
waters, sustainable and environmentally friendly deep sea mining as well as 
autonomous ship pilot assistance systems for maneuvers near shore.

In order to implement scientific findings rapidly in practical solutions the RIC 
cooperates successfully with industrial partners such as international oil and gas companies.

GERMAN RESEARCH CENTER FOR 
ARTIFICIAL INTELLIGENCE (DFKI)
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CONTACT

Jens MEY – Deputy Head Robotics Innovation Center Bremen, DFKI GmbH
+49 421 17845 4122 – Jens.Mey@dfki.de – www.dfki.de/robotics
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Seabed Mining - The global approach
Due to the complexity of seabed mining all our main business areas as there 
are Maritime, Oil & Gas, Energy as well as Business Assurance may be 
involved in this challenging fi eld and can support seabed mining projects.

Our role as a world-leading technical advisor is based on our depth of 
expertise and ability to bring together many related disciplines in DNV GL, 
which increases our effi ciency and makes us even more competitive.

The scope of our services includes:

• Class services for surface and subsurface vessels
• Equipment on the seabed and in the water column
• Technical advisory and verifi cation of underwater technology
• Project risk management
• Environmental services (risk management, monitoring, environmental impact assessments etc.)
• Rule and Standard development

About DNV GL
Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to 

advance the safety and sustainability of their business. We provide classifi cation, technical 
assurance, software and independent expert advisory services to the maritime, oil & gas 
and energy industries. We also provide certifi cation services to customers across a wide 
range of industries. Operating in more than 100 countries, our professionals are dedicated 
to helping our customers make the world safer, smarter and greener.

DNV GL is the world’s leading classifi cation society and a recognized advisor for the 
maritime as well as the oil & gas industry. We enhance safety, quality, energy effi ciency 

and environmental performance of the global industry. We invest heavily in research and development to fi nd 
solutions, together with the industry, that address strategic, operational or regulatory challenges. For more 
information visit www.dnvgl.com

Seabed Mining activities
DNV GL has been working in this fi eld for many years (since 1970s), helping customers to 
identify new business opportunities and advising them on the technical feasibility and legal 
framework. DNV GL also supports the seabed mining activities and initiatives of national 
administrations, the European Union, and the International Seabed Authority (ISA). We 
have recently also developed a recommended practice dealing with the management of the 
environmental impacts of seabed mining, which is published on our homepage.

As part of industrial seabed mining activities, DNV GL is a member of several clusters and 
societies working with seabed mining like DeepSea Mining Alliance (DSMA), Maritime Cluster 
of Northern Germany (MCN), German Association for Marine Technology (GMT).

We also support research projects such as MarMine, which is studying deep sea marine mineral resources inside 
the Norwegian jurisdiction on the Mid-Atlantic Ridge, and SFI-MOVE, where “Exploration of Technologies to Develop 
Seabed Mining as a New Business Area” is one of the projects. In this fi eld we work to support the community with 
our experience, our ship and underwater technology rules, and our environmental and technical expertise.

 DNV GL

CONTACT

Jens LAUGESEN (PhD) - Chief Specialist, Environmental Risk Management
+47 97 02 69 58 – jens.laugesen@dnvgl.com – www.dnvgl.com/
Karsten D. HAGENAH - Senior Project Manager, Pressure & Underwater Technology
+49 40 36149 9205 - karsten.hagenah@dnvgl.com – www.dnvgl.com/
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Advanced communication and positioning - 
the S2C technology
EvoLogics’ products offer highly reliable, flexible and cost-effective solutions for multiple 
underwater communication, positioning, navigation and monitoring applications. EvoLogics’ 
reliable acoustic telemetry provides an independent bidirectional data link with simultaneous 
positioning, broadcasting and networking.

S2C systems have been carefully designed for operations in harsh underwater conditions 
and are enhanced with special algorithms for signal processing and data management. The 
company’s extensive experience with sensor integration allows it to provide customers with 
turnkey solutions ranging from initial deployment up to recovering the equipment.

EvoLogics depth-rated devices can support various seabed mining operations with accurate 
positioning systems to locate underwater assets, underwater acoustic sensor networks for 
monitoring multiple environmental parameters and remotely controlling complex processes 
from the surface.

About us
EvoLogics GmbH is a German high-tech enterprise, founded in 2000 by a group of leading 
international scientists and R&D experts. The company’s mission is to develop innovative 
technologies for maritime and  offshore industries through interdisciplinary cooperation 
between engineering and life sciences.

The company’s core values are rooted in bionic concepts that combine state-of-the-art 
engineering with the best ideas found in nature. To develop its patented S2C communication 
technology, EvoLogics took a bionic approach when solving the common problems of 
transmitting data in harsh underwater environment.

The resulting EvoLogics S2C spread-spectrum technology became the basis for the company’s 
commercial products. Over the past 8 years it grew into a whole “ecosystem” that now 
includes several series of underwater acoustic modems, underwater positioning systems as 
well as novel robotic solutions.

Research and development - driving innovation
Research and innovation are the cornerstones of EvoLogics - the company is active in multiple national and 
international projects. Some key recent projects are:

• BOSS - an autonomous underwater bionic vehicle the company has been developing 
since 2013 within the framework of the Bionic Observation and Survey System project, 
a joint research effort, supported by the German Federal Ministry for Economic Affairs 
and Energy (BMWi)

• WiMUST - Widely scalable Mobile Underwater Sonar Technology - where 
collaborators focus on engineering an intelligent distributed underwater array of marine 
robots for seismic acoustic surveys, a project within the EU Horizon 2020 framework

• SWARMs (Smart and Networking Underwater Robots in Cooperation Meshes), an 
EU ECSEL project focused on cooperative operation of unmanned underwater vehicles

EVOLOGICS GMBH

CONTACT

Francisco BUSTAMANTE - COO
+49 (0)30 46 79 862-0 - info@evologics.de - www.evologics.de
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Advanced ceramics as enabler for subsea systems
Due to their extremely high compressive strength in combination with corrosion 
and wear resistance, ceramic materials are perfectly suited to be used in maritime 
applications and to significantly improve the properties of already existing and 
new systems and plants. In this field, the Fraunhofer AdvanCer Alliance is a reliable 
research partner and supplier of ceramic system solutions and test methods: 

• Extremely wear- and corrosion-resistant components and systems

• Membrane technology for separation and water treatment processes

• Sensors and sensor systems for structural health monitoring

• Sensors and sensor system for process monitoring

• Pressure-resistant housings for electronical components

• Subsea battery systems

Gaining the competitive edge through 
advanced ceramics
The Fraunhofer AdvanCer Alliance bundles its diverse competencies in the field of ceramic 
materials. It is the aim to use the potential of ceramic materials in new applications and 
develop individual solutions for industrial partners. For this purpose, the Fraunhofer Institutes 
IKTS, HTL, IPK and IWM have been working closely together for almost 20 years.

Ceramic-diamond composites
Ceramic-diamond composites are a promising candidate for subsea-
applications as they have an excellent wear and tribological behavior. 
The Fraunhofer AdvanCer Alliance successfully developed a cost- effective 
manufacturing technology where diamond ceramic composites are produced 
by reaction bonding of diamond by silicon infiltration. Due to the epitaxial 
growth of the silicon carbide on the diamond particles, a strong interface 
between diamond and silicon carbide is formed resulting in a super-
hard material with high thermal conductivity and low thermal expansion 
coefficients. Such materials can be produced as bulk materials or as ceramic 

components (SiSiC or SSiC) with a diamond composite layer. The layer thickness can be 
between several 100 µm up to several millimeters. Wear tests showed an extreme increase 
of the wear resistance as compared to other materials.

FRAUNHOFER ADVANCER 
ALLIANCE

CONTACT

Dr. Michael ZINS – Spokesperson Fraunhofer AdvanCer Alliance
+49 351 2553 7522 – michael.zins@ikts.fraunhofer.de – www.advancer.fraunhofer.de
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Technology
The group «Surface Water and Maritime Systems» has designed and tested control 
systems for autonomous or remotely operated underwater vehicles. Furthermore, 
an expertise in manufacturing underwater vehicles and pressure neutral deep-
sea components like propulsion systems, energy modules and actuators was 
build up. With the existing infrastructure we can also offer numerous services for 
the industry – from pressure testing to sensor calibration and evaluation.

The infrastructure consists of a test basin (12x8x3 meters) with mounted 3D-Gantry 
system for accurate sensor calibration or evaluation, a pressure chamber (up 
to 1200 bar), different underwater vehicles (ROV and AUV) as well as an 
unmanned surface vehicle.

About Fraunhofer AST
Fraunhofer IOSB, Advanced System Technology Branch (AST) has 
expertise in designing, building and controlling autonomous and 
remotely operated underwater vehicles as well as employing 
techniques and materials to provide hardware for deep-sea 
environments (with pressure housings, pressure compensated and 
pressure neutral). The AST also develops guidance software solutions 
for AUVs and ROVs as well as graphical user interfaces for mission 
planning modules.

Projects
Starting in 2013 the Fraunhofer AST manufactured five 
Remotely Operate Vehicles (ROVs) for different international 
Research institutes and companies. 

In 2009 an internal Fraunhofer programme was kicked off to 
develop new technologies for deep-sea vehicles. This project 
TIETEK ended in 2013 with the successful test of the prototype 
aboard the RV Alkor. Due to this success, it was decided 
to continue the work. The successor project was meant to 
transform that prototype into a real product. The result was the 
deep diving AUV DEDAVE that was successfully completed in 
2016 with several sea trials at the Canary Islands (on the RV 
POSEIDON and at PLOCAN). In 2017 this prototype was 

sold and licensed to a partner in the Maritime Industry and Fraunhofer AST will be involved 
in the further development of this AUV and its launch on the market.

FRAUNHOFER ADVANCED 
SYSTEM TECHNOLOGY (AST)

CONTACT

Prof. Dr. Thomas RAUSCHENBACH – Head of Advanced System Technology, Branch of IOSB, Ilmenau
+49 (0)3677-461124 – Thomas.rauschenbach@iosb-ast.fraunhofer.de – www.iosb-ast.fraunhofer.de
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Fields of expertise and services
• Monitoring surveys (measurements and sampling), from small 

rivers and lakes up to the deep ocean,

• Hydro-physics / Oceanography (water level, waves, sea state, 
currents, CTD, microstructure measurements),

• Hydrography, bathymetric surveys, incl. positioning and 
monitoring of hydro-physical parameters,

• Marine Geology (Sampling with gravity corers, grabs, dredges, 
vibro-corer),

• Services for research, measurement and monitoring cruises,

• Environmental monitoring, environmental impact studies, MetOcean studies,

• Management, consulting, environmental monitoring and studies for deep-sea mining.

• R&D for exploration and exploitation technology regarding deep-sea mining.

HYDROMOD in Brief
HYDROMOD SERVICE GmbH, founded in 1989 and based in Hannover, provides 
hydro-geophysical fi eld measurements, sampling, surveys, as well as support for 
scientifi c-technical projects and programmes in marine research. In addition to this 
fi eld work the expertise and services of HYDROMOD are focused on hydro-physical 
model studies, on the transport and dispersion of hazardous substances as well as 
on sedimentation and erosion processes in rivers, coastal areas and the deep ocean. 
Furthermore the company offers specifi c consulting and technical services for the 
development and testing of marine monitoring and sampling equipment.

Selected Examples for deep-sea mining activities
Since the very fi rst years of exploration on deep-sea minerals the management of 
HYDROMOD has been involved in the environmental monitoring, modelling and 
technology consulting for the exploration and exploitation of marine mineral resources.

One of the fi rst comprehensive projects was the exploration of metalliferous muds from a 
large deposit (Atlantis II Deep) within the central Red Sea. Staff members of HYDROMOD 
were involved in technological and environmental feasibility studies on deep-sea mining 
including the monitoring and modelling of the transport and spreading of tailings during 
a “Pre-Pilot Mining Test”.

Another successful mining test was carried out within the CCZ SE of Hawaii. During that 
test 620 t (dry-weight) of Mn-Nodules were harvested within about 5.000 m water depth 
and pumped up to the surface mining vessel. Also monitoring of the spreading of the 
tailing plume was carried out during this PMT.

 HYDROMOD SERVICE GMBH

CONTACT

Johannes POST – Managing Director
Phone +49-511-2280851 – johannes.post@hydromod-service.de - www.hydromod.de
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IHC Mining Technology
IHC Mining offers advisory services and in-depth studies for the overall technical 
and economic viability of the project. It designs, builds and supplies innovative 
mining vessels and advanced equipment ranging from mining dredgers, crawlers, 
mineral separation plants to automation and control systems.

The experienced IHC Mining team consists of geologists, engineers (mechanical, 
mining, geotechnical, processing and environmental), technicians and other 
specialists. Each of its locations in the Netherlands, Australia and South Africa 
and is a centre of excellence, employing experts from all around the world.

During operation, IHC Mining provides life cycle support, resulting in optimal 
use of equipment at minimum costs. And helping to decrease the environmental 
impact of the customer’s activities.

About IHC Mining
IHC Mining’s parent company Royal IHC is the global market leader for 
efficient dredging & mining vessels and equipment – with vast experience 
accumulated over decades – and a reliable supplier of custom-built ships and 
supplies for offshore construction.

Royal IHC has in-house expertise for engineering and manufacturing, as well 
as providing life-cycle support. The company’s broad customer base includes 
dredging operators, oil and gas corporations, offshore contractors and 
government authorities. Technological innovation is the company’s underlying 
strength through its continuous investment in research and development.

IHC Mining is Royal IHC’s division that provides integrated solutions for the onshore, nearshore 
and deep-sea mining market. With the establishment of a dedicated mining division, Royal 
IHC has demonstrated a long-term commitment to the international mining industry.

Two of IHC Mining’s deep sea mining Projects
IHC Mining is coordinator of the EU funded project «Blue Nodules». The 
project is founded by a broad European network of industry, research institutes 
& universities and service suppliers. It will develop a new highly-automated and 
sustainable deep sea mining system for the harvesting of polymetallic nodules 
from the sea floor with minimum environmental impact.

Blue Nodules works towards an industrially viable polymetallic nodule business 
case at water depths of up to 6,000 meter, in-situ and onboard processing, 
minimum environmental impact and compliance with the relevant regulations.

IHC Mining is also heavily involved in the EU based and funded project “Blue 
Mining”. This project addresses all aspects of the value chain of deep sea mining, from 
resource discovery to resource assessment and from exploitation technologies to a regulatory 
framework.

IHC MINING -
SUBSIDIARY OF ROYAL IHC

CONTACT

Laurens DE JONGE – Manager Marine Mining
+31 88 015 25 07 - LJ.deJonge@royalihc.com - www.royalihc.com/en/products/mining
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Feasibility of deep seabed mining
The aim of the IOM’s research in the fi eld of polymetallic nodule mining and 
metallurgical processing technologies is the development of the conceptual 
and technical designs, laboratory and pilot tests for mining and processing 
and feasibility studies. Several different confi gurations of the mining system 
are considered. The activities were conducted in cooperation with numerous 
organizations and experts. The results are conceptual designs of the mining ship, 
nodule collectors and computer simulations of the mining system operations.

Hydro and pyro-metallurgical methods for metallurgical processing of 
polymetallic nodules are applied for testing with high temperatures pre-treatments 
(chlorination, sulphonation, reduction roasting, smelting) usually followed by 
hydrometallurgical metal separation.

Exploration for polymetallic nodules
The Interoceanmetal Joint Organization (IOM) is an intergovernmental consortium established 
to conduct exploration, evaluation and exploitation of polymetallic nodules in the Clarion-
Clipperton Zone (CCZ) in the north-east Pacifi c. 

Exploration activities are carried out in accordance with the exploration license and contract 
between IOM and the International Seabed Authority (ISA), the 1982 United Nations 
Convention on the Law of the Sea (UNCLOS) and the relevant ISA regulations. The present 
IOM members are: Bulgaria, Cuba, the Czech Republic, Poland, the Russian Federation and 
Slovakia. The organization’s core activity is to make research, employ technical potential of 
its member states and cooperate with other organizations and potential investors.

Project development
The contract for nodules exploration in the area of 75,000 km2 was signed in 2001 by 
IOM and the ISA. The most prospective exploration blocks were recognized and assigned. 
The results include geological documentation, resource estimation, technology of nodule 
extraction and processing, marine environmental studies in the exploration area.

In 2016 the contract was extended for the following 5 years. The current IOM’s activities 
aim at fulfi lling the exploration plan. They include seabed geological survey, mining 
development and testing, technologies for processing, environmental research, legal, 
economy and other appropriate studies necessary to commence the exploitation. Data and 
samples are collected during exploration expeditions. Until now, 25 such expeditions were 
accomplished (independently or in cooperation with other organizations), providing wide 
range of geological, hydrological, hydro-meteorological and environmental data.

 INTEROCEANMETAL
JOINT ORGANIZATION 

CONTACT

Tomasz ABRAMOWSKI – Managing Director
+48 91 453 93 98 – iom@iom.gov.pl – www.iom.gov.pl
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Our expertise
We are ready to provide the traditional Classification Services and 
Statutory Services for deep sea mining Surface Vessels, according 
to the stipulation in “Developing a Regulatory Framework for 
Mineral Exploitation in the Area”, International Seabed Authority, 
2015.

Lloyd’s Register Rules & Regulations for the Classification of Ships, 
Offshore Units and Lloyd’s Register Codes can be applied to 
ensure the safe design of such vessels and their equipment. Lloyd’s 
Register has also developed methods to evaluate (concept) designs 
by applying our “Approval in Principle” approach or “Risk Based 
Design” Procedures.

For seabed and mid-water application we can provide the Rules & 
Regulations for submersibles and underwater systems, but we can also apply our skills and 
our expertise to the complex design and modelling required to support this evolving industry.

Lloyd’s Register – improving safety, quality and 
performance

Lloyd’s Register (LR) is a global engineering, technical and 
business services organisation wholly owned by the Lloyd’s 
Register Foundation, a UK charity dedicated to research and 
education in science and engineering. Founded in 1760 as 
a marine classification society, LR now operates across many 
industry sectors, with over 9,000 employees based in 78 
countries.

We have a long-standing reputation for integrity, impartiality 
and technical excellence. Our compliance, risk and technical 
consultancy services give clients confidence that their assets 
and businesses are safe, sustainable and dependable. 
Through our global technology centres and research network, 
we are the forefront of understanding the application of new 
science and technology to future-proof our clients business.

LLOYD’S REGISTER

CONTACT

Uwe BOLLWINKEL – Manager Naval Business and External Affairs
+49 471 92689-620 – uwe.bollwinkel@lr.org – www.lr.org
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MacArtney Underwater Technology
As part of the MacArtney group, MBT GmbH, MacArtney Germany strongly focuses 
on MacArtney’s electrical and hydraulic winch and handling systems, in addition 
to oceanographic and hydrographic sensors and systems. The winch and handling 
systems represent the most advanced and rugged solutions available worldwide and 
are used by ROV operators, offshore platforms, survey and underwater construction 
companies.

We also offer complete in-house developed fiber optic telemetry systems for subsea 
applications such as ROVs, trenchers, or towed platforms. Our NEXUS multiplexer 
systems provide the link between surface and seabed, enabling 

real-time control, high-speed data transmission and real-time data display.

We also specialise in a wide variety of underwater cables and connectors, providing customer 
specific cable design solutions. 

MBT GmbH – MacArtney Germany
MBT GmbH, MacArteny Germany is a sales and engineering company for marine and 
underwater technology. Our expertise concentrates on the sales, integration and service 
of oceanographic and hydrographic systems. Our aim is to provide customers with 
operational plant-specific solutions. Liaising existing technologies, we create innovative 
systems matching individual requirements. 

MBT GmbH, MacArtney Germany operates a fully equipped manufacturer independent 
calibration and service facility for oceanographic instrumentation. In addition, we 
manufacture customised solutions in close cooperation with local partners. 

Since 2000 MBT GmbH, MacArtney Germany, which was originally founded in 
1997, has been part of the MacArtney Group, one of the worldwide leading suppliers 
for the offshore oil and gas industry. The MacArtney Group employs around 370 staff 
worldwide based at twelve subsidiaries.

Currently, MBT GmbH employs 19 members of staff with scientific and technical qualifications.

System supply for marine geological applications
MBT GmbH, MacArtney Germany has supplied a Seabed Core Driller Winch 
for the seafloor drill rig (MeBo) of MARUM – University of Bremen. This hydraulic 
Mermac RC winch system with its drum capacity of 3300m cable and active 
tension control helps to bring the MeBo system down to depths of 2000m. The 
MeBo system, based on either RV “Sonne” or RV “Meteor” can take cores in soft 
sediments or hard rocks of up to 70m in length.

A Deep Sea TV Grab system with a Mermac S40 electrical winch was recently 
supplied by MBT GmbH, MacArtney Germany and 4H-Jena. The grab samples 
the ocean floor surface for geological surveys in water depths of 20-3500m.

Canyon Offshore Inc. has opted for a MERMAC electric winch solution to empower the 
safe and efficient handling of ROV systems on board the latest two additions to the ‘Grand 
Canyon’ family of advanced offshore support vessels.

MBT GMBH - 
MACARTNEY GERMANY

CONTACT

Torsten TURLA – General Manager MBT GmbH-MacArtney Germany
+49-431-53550070 – info@m-b-t.com - www.m-b-t.com
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Main fields of activities
• Coordination office for the National Masterplan Maritime Technologies (NMMT) on 

behalf of the German Federal Ministry for Economic Affairs and Energy (since 2012)

• Management and technology consulting

• National and international market studies and competition analyses

• Project management

• Matchmaking and international cooperation projects

• National and international maritime R&D projects

• Selected PR activities as e.g. the organization of a common booth at the leading 
maritime fair SMM in Hamburg/Germany since 2006

• Marine supplies industry (e.g. ship engines and propulsion systems)

• Shipbuilding (Deliveries, orderbook and newbuilding projects for different ship types) 

• Shipping (Orderbook and newbuilding projects for different ship types).

Overview
MC Marketing Consulting, based in Hamburg, covers business and technology consulting 
projects, national and international market studies, the preparation, application and the 
management of national and international R & D projects, matchmaking projects, and the 
organization of international trade fair participations mainly for the maritime industry, the 
deep-sea mining industry and the offshore industry. 

Examples for deep-sea mining activities
• Management and technology consulting for deep-sea mining

• Different economic and technological deep-sea mining studies on seafloor 
massive sulphides and manganese nodules 

• Studies and strategic consulting for politics

• Preparation of international projects 

• Preparation and organization of national and international conferences 
and workshops

• Exploration and exploitation technologies for marine mineral resources

• Environmental studies for deep-sea mining

• Drilling and foundation technologies for deep-sea mining

• Managing director of the DeepSea Mining Alliance. 

MC MARKETING CONSULTING

CONTACT

Michael JAROWINSKY – Managing Director
+49-40-76758792 - jarowinsky@jarowinsky-marketing.de - www.jarowinsky-marketing.de
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Large Diameter Subsea Reverse Circulation 
Drilling
For more than 20 years, MHWirth in Erkelenz, Germany has been successfully 
supplying advanced drilling systems to various vessels and seafloor sampling tools 
for the extraction of diamonds from the seabed. The reliable and environmentally-
friendly air-lift technology shall also be used to transport manganese nodules to 
the mining vessel and MHWirth is involved in the extraction of methane hydrate 
from the seabed.

MHWirth in Brief
MHWirth is a leading global provider of first-class drilling solutions and 
services designed to offer the valued customers with the safer, more efficient 
and reliable alternative. The company’s knowledge and technologies span 
from reservoir to production and through the life of the field. MHWirth’s vision 
drives an unparalleled commitment to quality and major economic advantages 
for customers and stakeholders. MHWirth’s reputation is preserved through a 
winning combination of values, people and innovative technologies, proven by 
a respected track record and a vast collection of customer success stories.

Research and Development Initiatives
From 2006 to 2010 MHWirth performed the joint industry research project «Integrated 
Systems for Underwater Production ISUP» with members of the German Maritime Technology 

Association GMT, covering the development of a remote operated subsea 
crawler for seabed installation and an asset management system.

From 2008 to 2014 MHWirth was part of the German gas hydrate 
initiative «SUGAR - Submarine Gas Hydrate Reservoirs», a collaborative 
R&D project with 20 partners from SMEs, industry and research institutions. 
From 2009 to 2012, MHWirth, in cooperation with the German Federal 
Institute for Geosciences and Natural Resources, developed a seafloor 
production concept for the deep sea mining of manganese nodules covering 
collector crawler and the vertical transport system. In 2013 this seafloor 
production concept was also examined by means of a profitability analysis 
within a joint industry project. This profitability analysis was undertaken for 

the German Federal Ministry of Economics and Technology.

Since beginning of 2014 until 2018 MHWirth is part of the EUFP7 project «Breakthrough 
Solutions for Mineral Extraction and Processing in Extreme Environment - Blue Mining» an 
international European consortium of 19 large industry and research organisations on 
various maritime fields of expertise.

MHWIRTH

CONTACT

+49 (0)2431 83-0 - marketing@mhwirth.com - www.mhwirth.com
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Neptun Ship Design – as vessel specialist
for Offshore projects
New vessels working in offshore oil/gas, offshore wind or deep-sea mining are 
always capture from lessons learned in the past. Based on our track records for 
offshore vessel and R&D, our specialist are able to combine the lessons learned 
with actual market demands, with new rules and regulations, with new technical 
equipment , always in benefi t of the business model from our clients. Only high 
effi cient offshore vessels will be need in the future. Neptun Ship Design strategy 
comply with 100%.

Neptun Ship Design – Germany’s largest ship 
design office established in 1992
Tradition and innovative spirit are successfully driving our business ever since. Neptun’s 
cutting-edge designs are durable and highly fuel-effi cient – viable for a challenging 
future. Modular concepts and energy-effi cient approaches result in economic solutions 
for your shipping business.

Worldwide, Neptun designs enjoy an excellent reputation for tailor-made solutions with 
customized or specialized off-the-shelf arrangements for your type of ship. With our 
expertise for marine consulting, design, procurement and yard supervision, we support 
you in all technical challenges from the fi rst offer up to successful handover and during 
the vessel’s lifetime.

Neptun Ship Design – as Deep Sea Mining
development partner 

DSM require custom-made vessels, such for mining, for service support and for 
nodules transport to shore. 

The effi ciency of such are linked to high-specialized vessel designs, focusing on 
clean design, comfort class and green energy management. Impact to ocean 
fl oor requires less impact as possible to the nature above sea. To comply with 
we offer our Know How to the DSM-industry.

 NEPTUN SHIP DESIGN

CONTACT

Roland GRAEBER- Neptun Ship Design – Managing Director
+49 (0)381 60912-0 - management@neptun-germany.com – www.neptun-germany.com
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Mining Concepts and Economics
The large technological and environmental challenges in deep-sea mining motivate 
RWTH’s research at the Institute of Mineral Resource Engineering (MRE) with core 
competences in feasibility studies, economic evaluation and mine planning. Within 
the European Blue Mining project, realistic deposit models are used for mine 
design and production scheduling. That allows simulation of later mining processes 
and their optimization as well as economic assessments. Financial models can be 
derived that contribute to feasibility studies of future deep-sea mining concepts. 
Innovative machinery as well as the recent development of mining codes can be 
included in those dynamic assessments and studies. Holistic models and indicators 
even allow to assess the sustainability of future mining activities both quantitatively 
and qualitatively.

Geological Modelling
Geological modelling is an important step in order to calculate 
the resource potential of a deposit and it provides the base for an 
economic assessment. A geological deposit model therefore enhances 
the knowledge of the target area. The data base for the models often 
are drill-holes in the case of confi ned deposits such as seafl oor massive 
sulphides (SMS) and box-core samples and ROV data for areal deposits 
such as seafl oor manganese nodules (SMnN). Data interpretation and 
interpolation is achieved by a number of statistical approaches (e.g. 

kriging) resulting in a best-fi t model of a 3D orebody or a 2D map. Together with the metal content, a 
tonnage for each metal contained can be calculated. Further, such deposit models can be used for mine 
planning purposes. In the Blue Mining project, models for SMS and SMnN deposits are generated by 
RWTH’s geological group EMR at the Geological Institute (GIA).

Mechanical and Metallurgical Processing
Mechanical and metallurgical processing of deep-sea resources is a key aspect 
of the processing chain in order to ensure an economic and effi cient use of 
the minerals. Currently, no process exists neither in industrial nor in pilot scale 
to extract the valuable metals. One of the main challenges is that valuable 
elements are fi nely disseminated. Therefore, RWTH’s IME (Process Metallurgy 
and Metal Recycling) and AMR (Unit of Mineral Processing) cooperate closely 
to develop a process to treat marine resources. Current projects of IME include 
both hydro- and pyro-metallurgical processes as well as a holistic environmental 
approach to entirely utilize SMS. Within the European Blue Nodules project, 
AMR investigates the conditioning of SMnN and SMS for the metallurgical 

processes. Besides, practical research covers the production of enriched (pre-)concentrates 
to relieve subsequent metallurgical processes.

 RWTH AACHEN
UNIVERSITY (AKR)

CONTACT

Dr. Felix LEHNEN – Senior Engineer
+49 241 80-96572 - lehnen@mre.rwth-aachen.de - http://ac-resourcetech.org
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Minimizing weather restrictions
The ‘Siem Duo’ is an example of the type of class leading in-house 
vessels SOC can deploy, this consists of cable lay vessel (CLV) Siem 
Aimery and installation support vessel (ISV) Siem Moxie which have a 
track record of operating safely and efficiently in over 3.5m Hs waves 
and extreme inclement weather.

SIEM MOXIE: Launched 2014, has transferred over 52,000 personnel 
across more than 14,000 individual connections via the in-built active 
motion compensated gangway, while supporting operations with its 3D 
motion compensated crane.

SIEM AIMERY: With two below deck submarine cable turntables capable 
of taking 4,250t, a sheltered cable operations deck, two work class 
ROVs and an on-board trenching spread, it has successfully completed 
hundreds of kilometers of cable installation since launch in 2016.

Siem Offshore Contractors: a leader in global 
subsea marine contracting

Siem Offshore Contractors (SOC), a subsidiary of the Norwegian stock 
exchange listed Siem Offshore (SIOFF), is a leading global subsea marine 
contractor, providing turnkey and EPIC construction and contracting 
serviced by the in-group fleet of over 40 high-end vessels ranging from 
specialist cable laying, construction support to anchor handling vessels. 
Building upon a history of submarine cable installation services around 
the world, SOC now offers a comprehensive marine contracting service, 
including the burgeoning renewable energy and subsea mining markets. 

Services include: offshore light construction; inspection, maintenance and 
repair services for offshore structures; provision of various types of offshore 
support vessels, ROV support and intervention services amongst others.

A successful track record of innovation
Since 2011, SOC has successfully installed over 1,000 km of submarine cables, completed 
over 100,000 personnel transfers to offshore structures from its service operations vessels 
using on-board active heave compensated ‘walk-to-work’ gangways, and connected over 
300 offshore wind turbine generators across Europe. 

The core team at SOC has been providing class leading subsea contracting services for 
over 20 years and has successfully completed projects from the Pacific via the Indian to the 
Atlantic Ocean. 

Recent projects include: installation and/or supply of submarine cables for offshore wind 
farms such as DONG Energy’s Hornsea One, Trianel’s Windpark Borkum II, SSE’s Beatrice, 
Northland Power’s Nordsee One, Copenhagen Infrastructure Partner’s Veja Mate, E.ON’s 
Humber Gateway and Amrumbank West as well as EnBW’s Baltic 2.

SIEM OFFSHORE CONTRACTORS

CONTACT

Lars MUCK – Business Area Manager
+49-(0)491-91243-0 - soc@siemoffshore.com - www.siemoffshorecontractors.com
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Interest in Deep Sea Mining
We believe deep sea mining is a key mining market of 
the century. Hence, we currently developing procedures 
to transfer knowledge and our expertise from underground 
mining to deep sea mining. Therefore, we are rethinking 
deep sea mining operations using a holistic approach.

• Our research interests regarding deep sea mining are:

• Design and optimization innovative and autonomous 
seafl oor production equipment

• Development of innovative haulage and transportation 
systems

• Development of new processing concepts

• Geotechnical aspects of deep sea mining (high stress 
environments)

The Institute of Mining
The Institute of Mining at Clausthal University of Technology consists 
of two departments: “Surface Mining and International Mining” 
and “Underground Mining Methods and Machinery”.

The Department for Underground Mining Methods and Machinery 
is led by Prof. Dr.-Ing. Oliver Langefeld since 2002. The endeavor 
of this department is to provide world-class education and doing 
excellent research in tight cooperation with national and international 
partners from academia and industry. We use the latest teaching 
methods and provide hands-on experience to educate tomorrow’s 
top researchers and industry leaders. We have a strong research 
focus on solving real world issues. However, while conducting basic 
research the main goal remains to emphasize versatile applicability.

 INSTITUTE OF MINING - 
CLAUSTHAL UNIVERSITY OF 
TECHNOLOGY

CONTACT

Simon WENKEL, M.Sc.; Prof. Dr.-Ing. Oliver LANGEFELD
Simon.Wenkel@tu-clausthal.de; Oliver.Langefeld@tu-clausthal.de - www.bergbau.tu-clausthal.de

Simon Wenkel
Institute of Mining 1
Simon Wenkel
Institute of Mining 1
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DeepSea Mining Alliance
Roedingsmarkt 39
20459 Hamburg

Germany
Phone: +49 (0)40 - 7675 879-2

Fax: +49 (0)40 - 7675 879-3
Email: info@deepsea-mining-alliance.com

www.deepsea-mining-alliance.com

Deep-sea mining working group of the
French Maritime Cluster
47 rue de Monceau
75008 Paris
France
Phone: + 33 (0)1 42 25 00 48
Email: contact@cluster-maritime.fr
www.cluster-maritime.fr
Twitter: @ClusterMaritime
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