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1 Summary 

This report looks at the currently ongoing projects in Areas Beyond National Jurisdiction (ABNJ), 

these are waters under the supervision of the International Seabed Authority as well as those 

exploration activities that are currently taking place in the Exclusive Economic Zones (EEZ) of 

individual states. Projects are defined as licenced exploration and exploitation activities aimed at 

deep-sea minerals.  

 

So far only exploration licences have been issued by the ISA. Up until May 2014,19 applications 

have been approved out of which: 

¶ 13 concern the exploration of polymetallic nodules, four for polymetallic sulphides and two the 

exploration of cobalt-rich polymetallic crusts; 

¶ 12 of the exploration projects are located in the CCZ. This area is located in international 

waters of the Pacific Ocean. The remaining projects are located in the Indian Ocean (3), the 

Atlantic Ocean (2) and the north-western Pacific Ocean (2); 

¶ These 19 approved projects cover an area of 1 million km2. Six of these licenses will expire in 

2016. 

 

In 2013, seven additional applications, covering an area of around 234.000 km
2
, were made to the 

ISA for exploration projects. These were discussed at the ISAôs 20th annual session in July 2014, 

and were approved, but still need to be contracted out.. This means that by the end of 

2014/beginning of 2015 there will be 26 approved projects by the ISA with a total covered area of 

around 1.2 million km
2
. This is an area as big as Portugal, Spain and France together. 

 

Generally applications can be submitted by national governments (e.g. China, India, Korea and 

Russia) as well as private enterprises.  

 

Creating an overview of the licences granted within the national jurisdiction area of individual statesô 

EEZ is more difficult as there is not a single source or database where this information can be 

gathered from. Extensive desk-research and interviews have been carried out to collect the relevant 

information, and  we have identified 26 projects in EEZ areas. At the same time it must be stated 

that due to unavailability of data and information, specific projects in South America, Africa and 

Russia could not be identified. It is estimated however that the number of projects in the EEZ of 

these countries is limited since the two private companies that hold the majority of (exploration) 

licenses within EEZ zones (Nautilus Minerals and Neptune Minerals) do not hold any license in the 

EEZ zones of these two continents and Russia. 

 

National governments have until now issued two deep sea marine exploitation (or mining) licenses: 

one by the government of Papua New Guinea (Solwara 1 project in the Bismarck Sea) and one by 

the governments of both Saudi Arabia and Sudan (Atlantis II project in the Red Sea). In both 

projects mining has not yet started. All other issued deep sea licenses by national governments 

concern exploration projects
1
. 

 

                                                   
1 
Other mining licenses have been issued but these cannot be characterized as deep-sea mining licenses since 

the depth of these locations does not exceed 500 meters. This is for example the case for Sandpiper 

Marine Phosphate project off the coast of Namibia (depth of 180-300 meters) and the location Chatham 

Rise within the EEZ zone of New Zealand (depth of 350-450 meters). 
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The sizes of the areas granted for mining, exploration or areas under application in EEZs are not 

always known. Based on the information available we estimate the total area licensed or under 

application in EEZ areas of countries to be around 800 000 ï 900 000 km
2
. All EEZ licenses are for 

polymetallic sulphides deposits only. 
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2 Project licences overview 

Table A.5.1  Overview of current deep sea exploration licenses issued by the ISA for polymetallic nodules, polymetallic sulphides and cobalt- rich ferromanganese crusts. 

 Contractor 

Date of 

entry into 

force of 

contract 

Date of 

expiry of 

contract 

Sponsoring State General location of the 

exploration area under 

contract 

Type Depth 

(meters) 

Area (km2) 

1 
Interoceanmetal Joint 

Organization 
29-mrt-01 28-mrt-16 

Bulgaria, Cuba, 

Czech Republic, 

Poland, Russian 

Federation and 

Slovakia 

Clarion-Clipperton Fracture 

Zone, 

(North) Pacific Ocean 

polymetallic 

nodules  
4 000-5 000 75 000 

2 Yuzhmorgeologiya 29-mrt-01 28-mrt-16 Russian Federation 
Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000 75 000 

3 
Government of the 

Republic of Korea 
27-apr-01 26-apr-16 Korea 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
3 000-6 000 75 000 

4 

China Ocean Mineral 

Resources Research and 

Development Association 

(COMRA) 

22-mei-01 21-mei-16 China 
Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000-5 300 75 000 

5 

Deep Ocean Resources 

Development Co. Ltd. 

(DORD) 

20-jun-01 19-jun-16 Japan 
Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000 75 000 

6 

Institut français de 

recherche pour 

l'exploitation de la mer 

(INFRAMER) 

20-jun-01 19-jun-16 France 
Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000 75 000 

7 Government of India 25-mrt-02 24-mrt-17 India Indian Ocean 
polymetallic 

nodules  
5 000-5 700 150 000 

8 Federal Institute for 19-jul-06 18-jul-21 Germany Clarion-Clipperton Fracture polymetallic 4 200-4 800 75 000 
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 Contractor 

Date of 

entry into 

force of 

contract 

Date of 

expiry of 

contract 

Sponsoring State General location of the 

exploration area under 

contract 

Type Depth 

(meters) 

Area (km2) 

Geosciences and Natural 

Resources of Germany 

Zone, (North) Pacific Ocean nodules  

9 
Nauru Ocean Resources 

Inc. (NORI) 
22-jul-11 21-jul-26 Nauru 

Clarion-Clipperton Fracture 

Zone (North) Pacific Ocean,  

polymetallic 

nodules  
4 000-5 000 75 000 

10 
Tonga Offshore Mining 

Limited 
11-jan-12 10-jan-27 Tonga 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000 75 000 

11 
Marawa Research and 

Exploration Ltd. 

approved, to 

be signed 
  Kiribati 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
5 000 75 000 

12 UK Seabed Resources Ltd. 8-feb-13 7-feb-28 

United Kingdom of 

Great Britain and 

Northern Ireland 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules  
4 000 58 000 

13 
G-TEC Sea Mineral 

Resources NV 
14-jan-13 13-jan-28 Belgium 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean  

polymetallic 

nodules  
5 000 75 000 

14 

China Ocean Mineral 

Resources Research and 

Development Association 

(COMRA) 

18-nov-11 17-nov-26 China 
Southwest Indian Ridge, Indian 

Ocean 

polymetallic 

sulphides  
 10 000 

15 
Government of the Russian 

Federation 
29-okt-12 28-okt-27 Russian Federation 

Mid-Atlantic Ridge, Atlantic 

Ocean 

polymetallic 

sulphides  
 10 000 

16 
Government of the 

Republic of Korea 
1-may-14 30-apr-29 Korea 

Central Indian Ridge, Indian 

Ocean 

polymetallic 

sulphides  
 10 000 

17 

Institut français de 

recherche pour 

l'exploitation de la mer 

(INFREMER) 

approved, to 

be signed 
  France 

Mid-Atlantic Ridge, Atlantic 

Ocean 

polymetallic 

sulphides  
3 400 10 000 

18 

China Ocean Mineral 

Resources Research and 

Development Association 

(COMRA) 

29-apr-14 28-apr-29 China Western Pacific Ocean 

cobalt-rich 

ferromanganese 

crusts  

2 000-2 300 3 000 
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 Contractor 

Date of 

entry into 

force of 

contract 

Date of 

expiry of 

contract 

Sponsoring State General location of the 

exploration area under 

contract 

Type Depth 

(meters) 

Area (km2) 

19 

Japan Oil, Gas and Metals 

National Corporation 

(JOGMEC) 

27-jan-14 26-jan-29 Japan Western Pacific Ocean 

cobalt-rich 

ferromanganese 

crusts  

3 000-4 000 3 000 

20 Government of India  
approved, to 

be signed 
  India Central Indian Ocean 

polymetallic 

sulphides  
3 000 10 000 

21 

Federal Institute for 

Geosciences and Natural 

Resources of Germany 

approved, to 

be signed 
  Germany Central Indian Ocean 

polymetallic 

sulphides  
2 600-3 300 10 000 

22 
Ocean Mineral Singapore 

Pte Ltd (OMS) 

approved, to 

be signed 
  Singapore 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules 
4 000-5 000 58 280 

23 UK Seabed Resources Ltd. 
approved, to 

be signed 
  

United Kingdom of 

Great Britain and 

Northern Ireland 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules 
4 800 75 000 

24 
Companhia de Pesquisa de 

Recursos Minerais S.A. 

approved, to 

be signed 
  Brazil 

Rio Grande Rise (about 1,100 

km from the coast of the Rio 

Grande do Sul State (Brazil) 

cobalt-rich 

ferromanganese 

crusts  

1 000-5 000 3 000 

25 
Cook Islands Investment 

Corporation 

approved, to 

be signed 
  Cook Islands 

Clarion-Clipperton Fracture 

Zone, (North) Pacific Ocean 

polymetallic 

nodules 
5 000 75 000 

26 

Ministry of Natural 

Resources and 

Environment of the Russian 

Federation 

approved, to 

be signed 
  Russian Federation Western Pacific Ocean 

cobalt-rich 

ferromanganese 

crusts  

2 000-2 300 3 000 

Source: International Seabed Authority website. 
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Table A.5.2  Overview of current deep sea exploration and mining licenses as well as applications for licenses issued by national governments for polymetallic nodules/SMS, 

polymetallic sulphides and cobalt- rich ferromanganese crusts. 

 

Contractor 

Date of entry 

into force of 

contract 

Date of expiry 

of contract 

General location of the 

exploration area under 

contract 

Type License Depth Area (km
2
) 

27 Diamond Fields 

International 
2010 2040 Deep Sea II project, Red Sea SMS Mining 1 900 ï 2 200 62  

Pacific Islands 

28 Nautilus Minerals 2011 2030 
Solwara 1 project, Manus 

Basin; Papua New Guinea 
SMS Mining 1 600 59 

29 Nautilus Minerals Inc 
 Granted and 

under application  
  

Papua New Guinea ï 

Bismarck Sea (except 

Solwara 1) 

SMS Exploration 1 030 ï 2 590 
10 630 (Granted); 8 

146 (under appl) 

30 Nautilus Minerals 
Granted and 

under application 
 

Papua New Guinea ï 

Woodlark Area 
SMS Exploration  

255 (Granted); 3 543 

(under appl.) 

31 Nautilus Minerals Inc 
Under 

application 
 

Papua New Guinea ï New 

Ireland Arc 
SMS Exploration 1 500 ï 2 000 12 788 

32 Neptune Minerals 2012 2014  Papua New Guinea SMS Exploration  2 568 

33 Nautilus Minerals Inc 19 July 2011 18 July 2014  Solomon Islands SMS Exploration  39 500 

34 

Bluewater Metals 

(Neptune Minerals 

subsidiary) 

2007 2014  Solomon Islands SMS Exploration  9 840 

35 Nautilus Minerals Inc 
Granted, year 

unknown 
 Kingdom of Tonga SMS Exploration 965 ï 2 360 

77 563 (granted); 131 

878 (under appl.) 

36 Neptune Minerals 2008 2014 Kingdom of Tonga SMS Exploration  63 949 

37 

Korean Institute of Ocean 

Science and Technology 

(KIOST) 

2008 2014 Kingdom of Tonga SMS Exploration  24 500 

38 Nautilus Minerals 2014 2016 Fiji   Exploration  60 370 

39 
Bluewater Metals 

(Neptune subsidiary) 
2012 2014 Fiji SMS Exploration  5 012 

40 Korean Institute of Ocean 2011  Fiji SMS Exploration    
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Contractor 

Date of entry 

into force of 

contract 

Date of expiry 

of contract 

General location of the 

exploration area under 

contract 

Type License Depth Area (km
2
) 

Science and Technology 

(KIOST) 

41 Nautilus Minerals Inc 
Granted, year 

unknown 
 Vanuatu SMS Exploration 1 000 ï 3 000 

2 768 (granted); 1 247 

(under appl.) 

42 
Bismarck (Neptune 

subsidiary) 
2011 & 2012 2014 & 2015 Vanuatu SMS Exploration  10 183 

43 Neptune Minerals 
Under 

application 
 

Federated States of 

Micronesia 
SMS Exploration    

44 Neptune Minerals 
Under 

application 
 Palau SMS Exploration   

Japan 

45 

Japan Oil, Gas & Metals 

National Corp (JOGMEC) 2008  

Izu & Ogasawara Island 

Chain & SW Okinawa 

Islands, Japan 

SMS & 

Crusts 

Exploration  

  

46 

Neptune Minerals 

Under 

application  Japan   

Exploration  

 1 853 

New Zealand 

47 
Nautilus Minerals Inc 

Under 

application 
 

Bay of Plenty, New Zealand 

(Permit Number 39348) 
SMS Exploration  52 820 

48 
Neptune Resources 

Under 

application 
 

Gisborne, New Zealand 

(permit Number 53828) 
SMS Exploration 1 000-1 800 3 448 

Europe 

49 
Nautilus Minerals Inc 

Under 

application 
 Azores SMS Exploration  5 904 

50 
Neptune Minerals 

Under 

application 
 Italy (Tyrrhenian Sea) SMS Exploration 500 ï 1 000  

51 Nordic Ocean Resources 

AS (NORA) 

Under 

application 
 

Norway (Norwegian sector of 

the Mid-Atlantic Ridge) 
SMS Exploration   

US/Commonwealth 
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Contractor 

Date of entry 

into force of 

contract 

Date of expiry 

of contract 

General location of the 

exploration area under 

contract 

Type License Depth Area (km
2
) 

52 

Neptune Minerals 
Under 

application 
 

Commonwealth of the 

Northern Mariana Islands 

(CNMI), Back-arc basin 

SMS Exploration  147 000 
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Figure A.5.1 Current licenses and applications for licenses for the exploration and mining of polymetallic nodules, polymetallic sulphides/SMS and polymetallic crusts below a depth of 500 

meters 
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3 Project sheets 

3.1 Projects located in The Area (projects 01-26) 

01: Interoceanmetal Joint Organization (IOM), Clarion-Clipperton Fracture Zone 

Location: East of the Clarion-Clipperton Fracture Zone 

Latitude 118
Ǔ
0ô Longitude 10

Ǔ
0ô ï 15

Ǔ
0ô 

Area: 75 000 km² 

 
The project area is marked blue on the right side of the figure. 

Source: Interoceanmetal Joint Organisation website [accessed 1/5/2014]. 

 
Source: Interoceanmetal Joint Organisation website [accessed 1/5/2014]. 

Water depth: About 4 000 ï 5 000 meters 
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01: Interoceanmetal Joint Organization (IOM), Clarion-Clipperton Fracture Zone 

Consortia members 

Contractor Representative Organisations in 

the Member States 

Individual Contact Persons 

Interoceanmetal Joint Organization 

(IOM) 

 

Ministry of Economy and Energy of 

the Republic of Bulgaria 

Valery Trendafilov 

Ministry of Industry and Trade of 

the Czech Republic 

Pavel Kavina 

Caribbean Nickel SA, Ministry of 

Mining and Energy of the Republic 

of Cuba 

Mario Cabello Marante 

Polish Geological Institute, Ministry 

of Environment of the Republic of 

Poland 

Andrzej Przybycin 

Ministry of Natural Resources and 

Environment of the Russian 

Federation 

Boris K. Shiryaev 

Slovak State Geological Institute of 

DionyzStur, Government of 

Slovakia 

Peter Bal§ģ 

The Interoceanmetal Joint Organization (IOM) is an intergovernmental consortium certified by the governments 

of Bulgaria, Cuba, Czech Republic, Poland, Russian Federation and Slovakia. The Interoceanmetal Joint 

Organization was formed on 27 April 1987, based on the Intergovernmental Agreement and started operations 

in December that year.  

Type of contract: Exploration license 

Time scale: 

29/03/2001: license into force 

28/03/2016: expiry date of license 

For a number of years, since its establishment, the IOM has been focusing mainly on carrying out regional 

geological and geophysical surveys in the Clarion-Clipperton Fracture Zone of the Pacific Ocean. The lOMôs 

claim concerned 300 000 km
2
 area, in the eastern part of the CCZ, within a total of 540 000 km

2
 swath 

surveyed.  

 

The Preparatory Commission for the ISA decided to register IOM as a pioneer investor, based on 

recommendations from the Group of Technical Experts which were issued after lOMôs application had been 

made and the detailed geological data collected by the Organization examined. On 30 July 1992, the General 

Secretary of the UN awarded IOM and its member states the Certificate of Registration, whereby the lOMôs 

status has become that of the pioneer investor. The registered pioneer area of IOM covered 150 000km
2
. 

 

Following this, IOM applied for exploration license in the area in the beginning of the new century. On 29 March 

2001, the IOM signed such a contract for exploration for polymetallic nodules with the ISA within a 75 000 km
2
 

area situated in the CCZ. Current IOM's activity is mostly aimed to fulfil the approved 15-year plan of work for 

exploration and includes at-sea geological survey as well as development and testing of mining and processing 

technologies, environmental research, economic and other appropriate studies necessary to commence nodule 

exploitation and deep sea mining operations. 

Financing:  

The governments involved finance the project (see IOM member states). 

Government involvement: 

All representing organisations are either national ministries or state geological institutes. 



 

 
18 

 
  

                               Study to investigate state of knowledge of deep sea mining 

01: Interoceanmetal Joint Organization (IOM), Clarion-Clipperton Fracture Zone 

Type of material to be collected:  

polymetallic nodules. 

Size of expected deposit:  

Data collected at the 2001 cruise of R.V. Yuzhmorgeologiya showed the following outcome: 

 

Basic characteristics (mean values) of the diagenetic nodule types in the IOM exploration area
2
  

Parameter Type Entire exploration area 

(324) Dr (148) Dr1 (96) 

Wet weight-based 

abundance (kg/m
2
) 

12.9 7.3 10.2 

Dry weight-based 

abundance (kg/m
2
) 

8.8 5.0 7.0 

Ni (%) 1.37 1.25 1.31 

Cu (%) 1.26 1.34 1.23 

Co (%) 0.18 0.16 0.18 

Mn (%) 31.90 31.48 30.80 

Moisture content (%) 31.6 32.0 31.7 

 

The richest deposits are formed by large (6-12 cm) type Dr nodules (weighing up to 2.6 kg), their abundance 

reaching 28.4 kg/m
2
. Nodules of this type are encountered throughout the area surveyed and occur under 

various conditions in terms of seafloor morphology and depth. 

 

A characteristic feature in the eastern area of the CC nodule region is a relatively high Mn-Cu content at a lower 

Co concentration, compared to the central area the nodules of which show lower Mn-Cu contents and higher Ni 

and Co ones. A trend involving a westward increases in the contents of Co and Ni and a decrease in those of 

Mn and Cu is observed in the region. 

Technology used:  

The prior area was surveyed in 1999 with a SIMRAD multibeam echo sounder. The survey resulted in the 

compilation of 1:200 000 maps of bottom relief, slope angles, and bathymetry; side-scan sonar images of the 

bottom were collated as well. 

 

Further emphasis of IOM is given on processing technology and mining technology. 

 

Processing technology 

The focus of IOM in processing technology is not a development of their own technology, but the assessment of 

the feasibility of existing technology. IOM conducted research on processing technologies for nodules which 

included processing schemes of hydrometallurgical, pyro-hydrometallurgical, acid and ammonia leaching 

methods. Together with alternative methods for nodules treatment, pre-feasibility studies based on the 

previously selected and partly optimized technologies were accomplished. 

 

Furthermore, the work on nodule processing technologies also involved the optimisation of the existing 

technological schemes for extracting valuable components from polymetallic nodules, and development of the 

basic technological schemes for polymetallic nodules processing. 

 

Mining technology 

                                                   
2
 Kotlinski, R. et al. (2003): Relationships between nodule genesis and topography in the Eastern area of the C-C region, 

http://www.iom.gov.pl/uploads/iom_attachment-95635.pdf. 
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01: Interoceanmetal Joint Organization (IOM), Clarion-Clipperton Fracture Zone 

The IOM strategy to conduct research on and to develop nodules mining technology includes the following 

activities: 

¶ pre-feasibility study based on existing mining technologies; 

¶ development of a site-specific conceptual design; 

¶ modelling and testing of the most important sub-systems and components; 

¶ developing an engineering design of a pilot integrated mining complex for pilot-scale experiments. 

 

Therefore, IOM works were focused on the analysis of existing subsea engineering practices and development 

of a conceptual design for mining system applicable for the IOMôs exploration area. Moreover, IOM made a 

comparison of alternative design variants for the assessment of technical requirements for basic components of 

mining technology. The development of a system of the mining complex includes mathematical modelling of 

mining complex systems and computer simulations of control process. Computer simulations included 

assessment of effects of the marine environment like waves and currents on the mining complex, movement of 

the mining vessel and nodule miner and effects of the movement on the vertical transport riser and its 

deformation. Additionally, to estimate slip velocity and experimental verification of nodules vertical flow on 

selected lifting sub-systems IOM conducted laboratory tests.  

 

Example of a mining collector  

 

According to IOM, the crucial requirement to development of a deep seabed mining system is the technical and 

technological adaptation of equipment characteristics to geological, geotechnical and environmental conditions 

of the IOM exploration area. 

Obstacles:  

The main obstacle is that commercial viability of nodule mining has yet to be established. 

Sources: 

Interoceanmetal Joint Organisation (2014) website http://www.iom.gov.pl/welcome.htm; 

http://www.iom.gov.pl/files/IOM_Claim_Area_and_Bathymetry_Poster.pdf; [accessed 5/1/2014]  

ISA (2014a) International Seabed Authority website: http://www.isa.org.jm/en/scientific/exploration/contractors 

[accessed 5/1/2014]. 

Kotlinski, R. et al. (2003): Relationships between nodule genesis and topography in the Eastern area of the C-C 

region, http://www.iom.gov.pl/uploads/iom_attachment-95635.pdf. 

 
 

  

http://www.iom.gov.pl/welcome.htm
http://www.isa.org.jm/en/scientific/exploration/contractors
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                               Study to investigate state of knowledge of deep sea mining 

02: Yuzhmorgeologiya, Clarion-Clipperton Fracture Zone 

Location: Clarion-Clipperton Fracture Zone 

Latitude 140
Ǔ
0ô0ôô - 145

Ǔ
0ô0ôô and around 130

Ǔ
0ô0ôô. Longitude 10

Ǔ
0ô0ôô 

Area: 75 000 km² 

 
Source: ISA (2014a). International Seabed Authority website, 

http://www.isa.org.jm/en/scientific/exploration/contractors 

Water depth: about 5 000 meters 

Consortia members 

Yuzhmorgeologiya Main contractor  

   

Yuzhmorgeologiya is a state company of the Republic of Russia. It comprises of 9 divisions and laboratories, 3 

subsidiaries, design facilities and construction workshops. In 1973 the company was named Production 

Association and then in 1978 changed into Scientific & Production Association Yuzhmorgeologiya (YMG). 

During the 1980s ð YMG experienced a period of intense growth and the accumulation of equipment and the 

research fleet. The Ministry of Natural Resources gave YMG the status of a state research centre in 1998. 

Type of contract: Exploration license 

Time scale:  

29/03/2001: license into force 

28/03/2016: expiry date of license 

 

In 2001 the contract with the ISA was issued. The second five-year period of this contract ended in 2011. The 

aim in the Clarion-Clipperton-Fracture Zone is the creation of a geological model of the area. To do so the 

following tasks are conducted: 

- Multi beam echo sounding; 

- Geological interpretation with construction of preliminary geomorphologic maps and structural; 

- maps of ore fields; 

- Near-bed acoustic, photo and TV surveys; 

- Gathering geological samples and seabed photographs; 

- Determination of physical and mechanic properties of sediments and nodules; 

- Chemical and analytical studies; 

- Final geological interpretation with evaluation of resources and identification of the prospective areas. 

-  

Financing:  

Yuzhmorgeologiya is 100% financed by the Russian government. The project is therefore financed by the 
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Study to investigate state of knowledge of deep sea mining 

02: Yuzhmorgeologiya, Clarion-Clipperton Fracture Zone 

Russian government 

Government involvement:  

Yuzhmorgeologiya is 100% owned and financed by the Russian government 

Type of material to be collected:  

polymetallic nodules 

Size of expected deposit: - 

Technology used:  

The technology involved includes a series of studies for the determination of the composition, physical and 

mechanical properties of sediments and nodules and the dating of sedimentary formations in specialized 

shipboard and stationary chemical and analytical laboratories. 

 

 

 

Main types used in the CCZ: 

 

1) ʄɸʂ-1ʄ acoustic system (designed by SSC YMG) 

ʄɸʂ-1ʄ is a multi-purpose, efficient geo-acoustic system for sonar survey and seismoacoustic 

profiling of seabed designed and constructed by YMG to be applied for detailed geological and site 

surveys at depth up to 6 000 m, exploration of solid minerals, environmental monitoring of water 

areas, control over underwater construction, search for sunken objects. 

 

2) NEPTUNE-C photo and TV system (designed by SSC YMG); 

3) Samplers and corers of various configurations (designed by SSC YMG) e.g. 

- OKEAN-0.25 grap sampler; 

- KADR-1 Self-contained sea-floor coring system. 

-  
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                               Study to investigate state of knowledge of deep sea mining 

02: Yuzhmorgeologiya, Clarion-Clipperton Fracture Zone 

Obstacles:  

Only Russian scientific company representing Russia in the UNO International Seabed Authority, which grants 

Russia the rights to explore and develop the ore-bearing territory of 75 000 of square kilometers in the Pacific 

Ocean. 

Sources: 

Polymetallic Nodules Exploration Areas in the Clarion-Clipperton Fracture Zone, ISA website, 

http://www.isa.org.jm/files/images/maps/CCZ-Sep2012-Official.jpg; 

ISA (2014a) Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

Yuzhmorgeologiya website ï Programs and Projects, http://en.ymg.ru/w/Programs_and_projects; 

State Scientific Center Of The Russian Federation Federal State Unitary Geological Enterprise,  

http://en.ymg.ru/pdf/ymg.pdf. 
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Study to investigate state of knowledge of deep sea mining 

03: Government of the Republic of Korea, Clarion-Clipperton Fracture Zone 

Location: Clarion-Clipperton Fracture Zone 

Latitude 130
Ǔ
0ô0ôô. Longitude 10

Ǔ
0ô0ôô, 2,000 km southeast of Hawaii 

Area: 75 000 km² 

 
Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors. 

Water depth: Water depth in the east area ranges from 3 901.8 meters to 5 590.7 meters. The west area 

ranges in depth from 2 969.1 meters to 5 986.6 meters. 

Consortia members 

Government of the Republic of Korea Main contractor  

   

 

Type of contract: Exploration license 

Time scale: 

27/04/2001: license into force 

26/04/2016: expiry date of license 

Financing:  

The government of Korea finances the project 

Government involvement: The Korean Government holds the contract and finances the project 

Type of material to be collected:  

polymetallic nodules 

In contrast with the northern block, the southern block (KR5) is characterized by relatively low nodule 

abundances, high Mn/Fe ratio, Cu, and Ni, and low Fe and Co contents. Differing from the northern block, 

roughȤsurface and dimorphic (rough on one side, smooth on the other), discoidal and ellipsoidal nodules are the 

dominant morphological and textural nodule types in the southern block. 

Size of expected deposit:  

560 million tons of manganese nodules worth some US$370 billion 

Technology used:  

The Korea Institute of Ocean Science & Technology (KIOST), is testing technology which is supposed to serve 

also in the CCZ. It has successfully carried out a deep-sea path following test of Minero, a mining robot, 

weighing 28 tons, used to collect manganese nodules within its exclusive economic zone. The test was the first 

of its kind ever attempted in the world. The test was carried out at a location 130 km southeast of Pohang, and 1 

370 m below the surface of the ocean, between July 19th and July 26th 2013. 
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                               Study to investigate state of knowledge of deep sea mining 

03: Government of the Republic of Korea, Clarion-Clipperton Fracture Zone 

 

KIOST, jointly with the Ministry of Maritime Affairs and Fisheries, is planning to develop the technology for 

commercial production of their robot extraction technology by 2015, including the technology for extracting 

strategic metals from manganese nodules and the technology for mining at a depth of 2 000m. 

Obstacles: - 

Sources: 

ISA (2014a). Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

ISA (2010): A Geological Model Of Polymetallic Nodule Deposits in the Clarion-Clipperton Fracture Zone, 

http://www.isa.org.jm/files/documents/EN/Pubs/GeoMod-web.pdf. 

 
  

http://www.isa.org.jm/files/documents/EN/Pubs/GeoMod-web.pdf
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Study to investigate state of knowledge of deep sea mining 

04: China Ocean Mineral Resources Research and Development Association (COMRA), Clarion-

Clipperton Fracture Zone 

Location: Clarion-Clipperton Fracture Zone 

Latitude 155
Ǔ
 0ô0ôô ï 140

Ǔ
0ô0ôô. Longitude 10

Ǔ
0ô0ôô.  

Area: 75 000 km², consisting of 2 seperate areas. 

 
Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors. 

Water depth:  

Water depth in the east area ranges from 3 901.8 m to 5 590.7 m. The west area ranges in depth from 2 969.1 

m to 5 986.6 m. The area deeper than 5 300 m in water depth covers about 8.5% of the east area and about 

11% of the west area. Water depth in the COMRA area, in both portions of the area, is mostly between 5 000 m 

to 5 300 m. 

Consortia members 

China Ocean Mineral Resources Research 

and Development Association (COMRA) 

Main contractor  

   

In 1984 China drew its oceanic mine resources plan. This plan was gained further traction with the 

establishment of COMRA in 1990. COMRA is governmental organizations to coordinate the activities of deep-

sea bed exploration and exploitation in China as well in the international sea. 

Type of contract: Exploration license 

Time scale: 

22/05/2001: license into force 

21/05/2016: expiry date of license 

Financing:  

COMRA is financed by the government of China. 

Government involvement:  

China has committed huge investment on deep sea exploration. Dolma Tsering describes three different phases 

within the deep sea exploration of China: 

 

´Phase I: (1995-2005) 

In this quest for mineral resources, the first major development for Chinaôs deep sea exploration was the launch 

of its most advanced scientific research vessel ñDayang Yihaoò in 1995. ñDayang Yihaoò is the only open-ocean 

going vessel designated and equipped for deepsea research in China. This vessel is equipped with the most 

advanced global positioning and communication systems plus scientific research equipment on board. It 

conducts deep sea sampling, drilling and videotaping at the water depth of over few thousand meters. In 1996, 
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                               Study to investigate state of knowledge of deep sea mining 

04: China Ocean Mineral Resources Research and Development Association (COMRA), Clarion-

Clipperton Fracture Zone 

the research on oceanography was strengthened with an allocation of more than 800million yuan for 

oceanographic research under ñNinth Five Year Planò (1996-2000). During this period the Chinese government 

formulated the National Plan for implementing the ñProgram for Marine Development by Reliance on Science 

and technologyò. This program emphasis on research, development and dissimilation of the technologies of 

marine reproduction, fine processing of marine biological resources, exploration and extraction of marine 

pharmaceuticals and exploitation of chemical resources in seawater. Another major development during this 

period was the launch of ñJiaolongò manned submersible in 2002. China unveiled its most advanced 

submersible in August 2010 after eight years of secretive development. The ñJiaolongò manned submersible is a 

Chinaôs manned deep-ocean submersible. Like many other submersibles, the Jiaolong ò manned submersible 

operates with a mother ship, ñXiangyanghong 09ò, an oceanographic researchship subordinate to the North Sea 

Branch of StateOceanic Administration (SOA). It was designed toreach a maximum depth of about 7,000 

meters, making it capable of reaching 99.8 percent of the worldôs sea areas. Till date ñJiaolongò manned 

submersible completed 17 dives in South ChinaSea, 5 188 meters below sea level in the PacificOcean and the 

latest with 7 020 meters at MarianaTrench, West Pacific ñJioalongò manned submersible has become integral 

tool for Chinaôs scientific expedition on deep sea resources. 

 

Phase II: 2005-2012 

The second major development in Chinaôs project on deep sea exploration was achieved when China embarked 

on its first around-the-world oceanographic sailing mission by ñDayang Yihaoò an oceanographic research ship 

in 2005-06. During this global expedition, scientists found tantalizing evidence of active hydrothermal vent lying 

at Southwest IndianRidge (SWIR). They gathered critical data that led them back to the site in 2007. A 

remarkable achievement was made in 2007 where Chinese scientist aboard ñDayang Yihaoò anoceanographic 

research ship, discovered hot liquid at SWIR independently for the first time. In 2010-2011 ñDayang Yihaoò an 

oceanographic research ship attempted Chinaôs largest and most expansive global expedition at Indian, Pacific 

and Atlantic oceans. The scientists at the expedition discovered 16 hydrothermal vents out of which 5 were 

found in South Atlantic Ocean and 11 in the East Pacific Ocean. China has now discovered 33 hydrothermal 

deposits comprising one tenth of the discovered submarine hydrothermal deposits, in the last three decades. 

 

Phase III-2012 onward 

The third phase of Chinaôs research and capacity building on deep sea exploration began in 2012. On 18 April, 

2012, the State Oceanic Administration (SOA) announced the establishment of a national maritime survey fleet 

in an effort to improve China's ability to conduct maritime survey and research. The fleet consists of 19 survey 

vessels, 11 of which are oceangoing research ships with a displacement of more than 1 500 tonnes. The ships 

are separately owned by the SOA, the Chinese Academy of Sciences (CAS), the Ministry of Education (MOE) 

and other government sectors and institutes with maritime interests.ò
3
 

Type of material to be collected:  

polymetallic nodules 

 

There are generally four types of sediments in the surface layer of the seafloor of the COMRA area, including 

siliceous clay, siliceous ooze, siliceous calcareous ooze and calcareous ooze. Siliceous sediments are the most 

abundant sedimentary types in the east area. Siliceous clay covers 72% of the area and siliceous ooze 22%. 

Siliceous clay is mainly distributed in abyssal hills and plains with an average water depth of 5,096 m. Siliceous 

ooze is mostly distributed in transitional areas between siliceous clay and calcareous ooze in the south eastern 

part of the east area. Calcareous sediment is limited to seamounts in south eastern and western parts of the 

east area. In general, calcareous sediments confined to the tops of seamounts, while the siliceous sediments 

                                                   
3
 Tsering, D. (n.d.): Chinaôs Deep Sea Exploration: Research and Capacity Building, 

http://www.academia.edu/2482772/Chinas_deep_sea_exploration# 
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Study to investigate state of knowledge of deep sea mining 

04: China Ocean Mineral Resources Research and Development Association (COMRA), Clarion-

Clipperton Fracture Zone 

cover the lower regions. 

Size of expected deposit: -  

Technology used:  

Data collected from 1 606 stations by grab samplers; 849 stations are from the East Area and 757 stations from 

the West Area 

Obstacles: -  

Sources:  

ISA (2014a). Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

ISA (2010): A Geological Model Of Polymetallic Nodule Deposits in the Clarion-Clipperton Fracture Zone, 

http://www.isa.org.jm/files/documents/EN/Pubs/GeoMod-web.pdf; 

Tsering, D. (n.d.): Chinaôs Deep Sea Exploration: Research and Capacity Building, 

http://www.academia.edu/2482772/Chinas_deep_sea_exploration# 
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                               Study to investigate state of knowledge of deep sea mining 

05: Deep Ocean Resources Development Co. Ltd (DORD), Clarion-Clipperton Fracture Zone 

Location: Clarion-Clipperton Fracture Zone 

Latitude 150
Ǔ 
- 130

Ǔ 
Longitude 10ô-15ô, South-East Hawaii 

Area: 75 000 km² (consisting of West and East Area) 

 
Source: JOGMEC website , [http://www.jogmec.go.jp/english/  accessed 5/1/2014].  

Water depth: about 5 000 meters 

Consortia members  

Deep Ocean Resources Development 

Co. Ltd (DORD) 

Main contractor  

JOGMEC Since 2001, JOGMEC has been 

conducting exploration based on the 

contract of DORD, although JOGMEC had 

completed reconnaissance of the entire 

mine site by 1997. JOGMEC has collated 

and analyzed existing data and used it to 

establish a future development plan. 

 

Deep Ocean Resources Development Co., Ltd. was established in September 1982 under a state-private 

cooperative framework with the goal of securing a stable supply of mineral resources. Japan Oil, Gas and 

Metals National Corporation (JOGMEC, a state owned company) owns 75.83% of the shares, 43 private-sector 

companies including six non-ferrous metal companies own the other 24.17%. 

Type of contract: Exploration license 

Time scale: 

22/05/2001: license into force 

21/05/2016: expiry date of license 

Since December 1987 DORD has been conducting surveys in the selected area 

Financing:  

The greatest shareholder in DORD is the Japanese government. The greatest part of the necessary 

investments are therefore expected to be made by the Japanese government. 

Government involvement: state-private cooperative framework 

Type of material to be collected:  

polymetallic nodules 

Size of expected deposit:  

Wet resources of both areas were calculated to be 513 million ton and 170 million ton, respectively, for West 

and East Areas 

Technology used:  

JOGMEC constructed a research vessel (R/V) to explore for deep-sea mineral resources. Using this vessel, R/V 

Hakureimaru No. 2, JOGMEC initiated full-fledged surveys of manganese nodules. Instruments for Navigation, 
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Study to investigate state of knowledge of deep sea mining 

05: Deep Ocean Resources Development Co. Ltd (DORD), Clarion-Clipperton Fracture Zone 

Exploration and Geological Sampling on board of the R/V Hakureimaru No. 2. can be seen in the next picture: 

 
Source: JOGMEC website.  

 

An AUV (Autonomous Underwater Vehicle) was used for the first time. Seafloor topographic map with 1 meter 

contour line was produced in two areas of about 20 km
2
 each by AUV survey equipped with MBES. 

Photographs, continuously covering the seafloor taken by AUV, together with seafloor topographic map 

produced from MBES of the AUV enabled DORD to understand the manner of distribution of polymetallic 

nodules. 

Obstacles: -  

Sources: 

Offshore Manganese Nodule Exploration Southeast of Hawaii, JOGMEC website, 

http://www.jogmec.go.jp/english/metal/financial_015.html; 

Deep-Sea Mineral Resources: Exploration Objectives and Survey Methods, JOGMEC website,  

http://www.jogmec.go.jp/english/metal/technology_018.html?recommend=1; 

Contracts for exploration for polymetallic nodules, ISA website,  

http://www.isa.org.jm/en/scientific/exploration/contractors; 

Deep Ocean Resources Development (DORD) website,  http://www.dord.co.jp/english/corporate/index.html  

Okazaki, Masatsugu and Tsune, Akira (2013). ñExploration of Polymetallic Nodule Using AUV in the Central 

Equatorial Pacific (2013):  Proceedings of the Tenth ISOPE Ocean Mining and Gas Hydrates Symposium 

(September 22-26, 2013), 

http://www.isope.org/publications/proceedings/ISOPE_OMS/OMS%202013/data/papers/M13-42Okasaki.pdf. 

 
  

http://www.isa.org.jm/en/scientific/exploration/contractors
http://www.dord.co.jp/english/corporate/index.html
http://www.isope.org/publications/proceedings/ISOPE_OMS/OMS%202013/data/papers/M13-42Okasaki.pdf
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                               Study to investigate state of knowledge of deep sea mining 

06: Institut français de recherche pour l'exploitation de la mer (IFREMER), Clarion-Clipperton Fracture 

Zone 

Location: Clarion-Clipperton Fracture Zone 

Part A: Latitude 130
Ǔ
0ô0ôô W. Longitude 15

Ǔ
0ô0ôô N 

Part B: Latitude 150
Ǔ
0ô0ôô W Longitude 10

Ǔ
0ô0ôô N 

Area: 75 000 km² 

 
Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors. 

 

The parts of IFREMERs license are located in the north east of the CCZ as well as in the west. The block in the 

west is one connected area while the parts in the north east are seperated by a license of TOML (Tonga 

Offshore Mining Limited). 

Water depth: about 5 000 meterss 

Consortia members  

Institut français de recherche pour 

l'exploitation de la mer (IFREMER) 

Main contractor  

   

IFREMER is a Government Research Institute, created in 1984. It is supervised jointly by the Ministry of Higher 

Education and Research and the Ministry of Ecology, Sustainable Development and Energy. IFREMER owns 8 

research vessels (including 4 ocean-going ships), 1 manned submarine, 1 remotely-operated vehicle for deep 

sea explorations (- 6 000 m) and 2 AUVs (Autonomous Underwater Vehicle). 

Type of contract: Exploration license 

Time scale: 

20/06/2001: license into force 

19/06/2016: expiry date of license. 

Financing: The company is financed by the French government 

Government involvement: The French government finances (indirectly) the project 

Type of material to be collected:  

polymetallic nodules 

Size of expected deposit: -  

Technology used: -  

Obstacles:  

The area of IFREMER has an extremely high biodiversity. The aim is to get sufficient scientific knowledge to 

extract deep sea resources in the area without harming the environment. 
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Study to investigate state of knowledge of deep sea mining 

06: Institut français de recherche pour l'exploitation de la mer (IFREMER), Clarion-Clipperton Fracture 

Zone 

Sources:  

ISA (2014a). Contracts for exploration for polymetallic nodules, ISA website,  

http://www.isa.org.jm/en/scientific/exploration/contractors [accessed 5/1/2014]. 

IFREMER website,  

http://wwz.ifremer.fr/institut_eng/content/download/57277/797335/file/12_03_23_CP_BIONOD.pdf; 

ISA (2011): Selected Decisions and Documents of the Seventeenth Session,  

http://www.isa.org.jm/files/documents/EN/SelDecisions/EN12-Web.pdf. 
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                               Study to investigate state of knowledge of deep sea mining 

07: Government of India, Indian Ocean 

Location: Indian Ocean, North-East of Madagascar 

Area: 75 000 km² 

 

Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors. 

Water depth: 5 000 ï 5 700 meters 

Consortia members  

Government of India Main contractor  

   

The Government of India is the sole contractor. However, the responsible Ministry of Earth Sciences has 

entrusted the task of Exploration, Environmental Impact assessment, Mineral Processing, Metallurgy and 

development of Deep Sea Mining Technology to different institutes in the country. 

Type of contract: Exploration license 

Time scale:  

25/03/2002: license into force 

24/03/2017: expiry date of license 

India is carrying out the exploration and technology development for exploitation under the Polymetallic Nodules 

program of the Ministry of Earth Sciences. 

 

India was registered as Pioneer Investor in 1987 along with Japan, France and Soviet Union. 

Financing:  

The project is financed by the Indian government 

Government involvement:  

The Indian government is holding the contract and finances the project. 
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Study to investigate state of knowledge of deep sea mining 

07: Government of India, Indian Ocean 

Type of material to be collected:  

polymetallic nodules 

Size of expected deposit: 

The following table shows the estimated expected deposit in the licensed area in million metric tons (MMT): 

Type Quantity 

Wet Nodules 759.00 MMT 

Dry Nodules 607.00 MMT 

Manganese 144.00 MMT 

Cobalt 0.85 MMT 

Nickel 7.00 MMT 

Copper 6.50 MMT 

Total Metal 158.35 MMT 

 

In total, estimated reserves in the Indian Ocean amount to 0.15 trillion tons. 

Technology used:  

Demonstrated extraction of metals in Pilot Plant Scale using a flexible riser mining system concept at 500 m 

depth. 

 

Flexible Riser System 

 

 

Multiple mining machines connected to mother station; 

Self propelled amining machine that pumps nodules through a flexible riser using a single positive displacement 

pump. 

 

The following figure is an illustration for a Flexible Riser Concept for underwater mining for 6,000 metre depth. 
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                               Study to investigate state of knowledge of deep sea mining 

07: Government of India, Indian Ocean 

 

 

Currently, India is in the third phase of validation of the flexible riser concept for magnese nodule mining 

operations in the Central Indian Ocean Basin using one mining machine and other subsystems (2010 ï 2015). 

 

India teamed up with the Institut für Konstruktion (IKS) of University of Siegen (Germany) and NIOT and jointly 

developed the crawler based underwater mining machine. Testing so far until 500 m depth. 

 

Mining System Description: 
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Study to investigate state of knowledge of deep sea mining 

07: Government of India, Indian Ocean 

Obstacles: - 

Sources: 

Polymetallic Nodules Exploration Areas in the Indian Ocean, ISA website, 

http://www.isa.org.jm/files/images/maps/IndianOcean.jpg; 

Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

Atmanand, Director National Institute of Ocean Technology (2011): Presentation on Status of Indiaôs 

Polymetallic Nodule Mining Programme, ISOPE-2011 Maui Conference, 

http://www.deepoceanmining.org/docs/atmanand.pdf. 
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                               Study to investigate state of knowledge of deep sea mining 

08: Federal Institute for Geosciences and Natural Resources of Germany, Clarion-Clipperton Fracture 

Zone 

Location: Clarion-Clipperton Fracture Zone 

Latitude 118
Ǔ
0ô0ôôW Longitude 12

Ǔ
0ô0ôôN 

Area: 75 000 km² 

 
Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors.  

Water depth: 4 200 to 4 800 meters on average 

Consortia members  

Federal Institute for Geosciences 

and Natural Resources of 

Germany 

Main contractor  

The Federal Institute for Geosciences and Natural Resources of Germany is a company that is 100% financed 

by the German government. In order to perform the exploration other companies are contracted. For example a 

private vessel is contracted in order to be able to do the actual exploration works and the Senckenberg Institute 

to perform the environmental study. The resource assessment will be done by the University of Bielefeld.  

Time scale:  

19/07/2006: license into force 

18/07/2021: expiry date of license 

 

The area has been explored before by other companies like Preussag up to a status of pilot mining. Due to the 

political and economic situation in the early 1980ôs further developments stopped. 

Financing:  

Government of Germany finances (indirectly) the exploration. 

Government involvement:  

The German government finances the Federal Institute for Geosciences and Natural Resources of Germany. 

The reason why the German government is (indirect) involved is because they want to give German 

companies/industries the opportunity to step in/to attract them. 

Type of material to be collected:  

Polymetallic nodules 

Size of expected deposit:  

Confidential 

The size of the expected deposit is assessed by the University of Bieleveld (prof. Nattkämper) 

Technology used:  

First the prime sites for mining have been established within the exploration area. This is based on hull mounted 

multibeam survey systems (mapping). This however has limited resolution because it is deployed at the sea 

surface. Currently the size of the deposit is estimated as well as the current environmental situation including 
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Study to investigate state of knowledge of deep sea mining 

08: Federal Institute for Geosciences and Natural Resources of Germany, Clarion-Clipperton Fracture 

Zone 

movement of the water (currents). This is done using random sampling of selected areas, high resolution 

mapping and photoôs with deep-towed systems like a sidescan, photo sledge; it also includes moorings with 

long-term recording of various parameters. 

Obstacles:  

Potential influence on metal prices if a mined component will dominate the global market (e.g. cobalt; huge 

production might potentially damage the cobalt market); 

Technically: Avoid óLeft oversô from previous exploration period to prevent damaging your mining equipment 

(excellent, detailed maps required); 

Metallurgical extraction for Mn-nodules not yet established (metal extraction accounts for 2/3 of the total costs of 

deep-sea mining). 

 

Public opposition is rising in Germany. 

Sources:  

Polymetallic Nodules Exploration Areas in the Clarion-Clipperton Fracture Zone, ISA website, 

http://www.isa.org.jm/files/images/maps/CCZ-Sep2012-Official.jpg; 

ISA (2014a) Contracts for exploration for polymetallic nodules, ISA website,  

http://www.isa.org.jm/en/scientific/exploration/contractors;  

Interview with the Federal Institute for Geosciences and Natural Resources of Germany (Mr. M. Wiedicke-

Hombach). 
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                               Study to investigate state of knowledge of deep sea mining 

09: Nauru Ocean Resources Inc. (NORI), Clarion-Clipperton Fracture Zone 

Location: Clarion-Clipperton Fracture Zone 

The area of NORI lies within the reserved areas and is divided into four regions: Area A is located within Block 

13 and covers an area of 8 924 km
2
; Area B is located within Block 15 and covers an area of 3 519 km

2
; 

Area C is located within Block 22 and covers an area of 37 227 km
2
; and Area D is located within Block 25 and 

covers an area of 25 160 km
2
. 

Area A: Latitude 13.0000 N Longitude -134.583 W 

Area B: Latitude 14.00000 N Longitude - 134.00000 W 

Area C: Latitude 14.9350 N Longitude -122.1667 W 

Area D: Latitude 11.08333 N Longitude -117.816670 W 

Area: 74 830 km² in total 

 

Source: ISA (2014a). International Seabed Authority website 

http://www.isa.org.jm/en/scientific/exploration/contractors. 

 
International Seabed Authority (2011d).  

Water depth: 4 000m to 5 000 meters 
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Consortia members  

Nauru Ocean Resources Inc. (NORI) Main contractor  

In 2008 NORI was a subsidiary of Nautilus Minerals Inc. (ñNautilusò). Since that time Nautilus has sold all of its 

ownership and interest in NORI. NORI is now wholly owned by the Nauru Education and Training Foundation 

and the Nauru Health and Environment Foundation; two Nauruan foundations which own NORI in equal shares. 

 

NORI has obtained the services of key leaders of four major international consortiums that developed and 

successfully trial-mined deep sea mining systems to harvest polymetallic nodules in the Clarion-Clipperton Zone 

in the late 1970s, including from Ocean Management Incorporation, Kennecott Exploration Consortium, Ocean 

Minerals Company and Ocean Mining Associates. 

 

NORIôs technical alliance also includes the following world leading international organizations: Cellula Robotics 

Ltd., Derrick Offshore Ltd., LongReach Marine Pte Limited, Sound Ocean Systems Inc. and Williamson & 

Associates Inc. 

Type of contract: Exploration license 

Time scale:  

22/07/2011: license into force 

21/07/2026: expiry date of license 

 

In 2008 the Republic of Nauru sponsored an application by Nauru Ocean Resources Inc. for a plan of work to 

explore for polymetallic nodules in the Area: 

Date of receipt of application: 10 April 2008; 

Previous contracts with the Authority: the applicant has not been previously awarded any contract with the 

Authority; 

Undertakings: the applicant submitted a written undertaking dated 21 April; 

2011 and signed by the Director of NORI, Dominic J. Tabuna. 

 

In 2012 NORI completed a polymetallic nodule exploration cruise in the NORI area aboard the vessel RV Mt. 

Mitchell, which sailed from the port of Seattle. NORI conducted extensive seafloor mapping and nodule 

sampling. 

Financing:  

Nauruôs sponsorship of Nauru Ocean Resources Inc. was originally premised on the assumption that Nauru 

could effectively mitigate the potential liabilities arising from its sponsorship. In contrast to terrestrial mining, if a 

State can be held liable for activities in the Area, the State may potentially face losing more than it actually has. 

Therefore, throughout the application process Nauru was aiming at finding a solution to mitigate these risks. 

However, ultimately was decided that, if sponsoring States are exposed to potential significant liabilities, Nauru, 

as well as other developing States, may be precluded from effectively participating in activities in the Area. 

 

Finally, in its application Nauru declared that it has the necessary financial resources to meet the estimated 

costs of the proposed plan of work for exploration. The ISA also noted that the activities will be financed by a 

guaranteed minimum budget of $10 million, which the applicant has proposed to finance through borrowing. 

 

NORI has so far spent approximately $5 million on polymetallic nodule exploration activities. Exploration 

expenditure is subject to exploration results and to developments in the preparation of regulations on 

exploitation for nodules by the Authority. 

Government involvement: Republic of Nauru is the sponsoring state 

Nickel, copper and manganese do not occur economically in Nauruôs jurisdiction, and this license is seen as an 

opportunity for Nauru to participate in the development of these key resources. Nauru does not have any 
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commercially prospective non-living seafloor minerals in its EEZ, thus it must look to the international seabed 

area. 

 

The State has implemented a comprehensive legal framework to regulate NORIôs activities in the international 

seabed area. The State will monitor seabed mining activities to enforce the legislation, the regulations issued 

pursuant thereto and the terms, conditions and restrictions imposed on any licensee. 

Type of material to be collected:  

polymetallic nodules 

Size of expected deposit: -  

Technology used:  

Nauru benefits in its technical team from the experience of leaders of four international consortiums (Ocean 

Management Incorporation, Kennecott Exploration Consortium, Ocean Minerals Company and Ocean Mining 

Associates) which developed and successfully carried out trial deep-sea mining systems to collect nodules in 

the Clarion-Clipperton Zone in the 1970s. 

 

NORI employs leading deep sea nodule polymetallic nodule exploration technology applicable to the Clarion 

Clipperton Zone deposit. 

 
Source: Nauru Ocean Resources website, http://www.nauruoceanresources.com/  

Obstacles:  

The cost of capital for deep sea mineral development is higher than that for terrestrial mining. 

Sources: 

Contracts for exploration for polymetallic nodules, ISA website,  

http://www.isa.org.jm/en/scientific/exploration/contractors; 

Nauru Ocean resources website, http://www.nauruoceanresources.com/; 

ISA (2010): Proposal to seek an advisory opinion from the Seabed 

Disputes Chamber of the International Tribunal for the 

Law of the Sea on matters regarding sponsoring State 

responsibility and liability, http://www.isa.org.jm/files/documents/EN/16Sess/Council/ISBA-16C-6.pdf; 

ISA (2011d). Report and recommendations to the Council of the International Seabed Authority relating to an 

application for the approval of a plan of work for exploration by Nauru Ocean Resources Inc. 17th Council 

Session Kingston, Jamaica 11th ï 22nd July  2011:  

http://www.nauruoceanresources.com/
http://www.isa.org.jm/en/scientific/exploration/contractors
http://www.nauruoceanresources.com/
http://www.isa.org.jm/files/documents/EN/16Sess/Council/ISBA-16C-6.pdf
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http://www.isa.org.jm/files/documents/EN/17Sess/Council/ISBA-17C-9.pdf 
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Location: Clarion-Clipperton Fracture Zone 

Between Longitude 110°W and 160°W and Latitude 5°N and 20°N 

Tonga Offshore Mining Ltd has obtained an exploration area that consists of six seperate areas (termed areas A 

to F in the figure below) in the Clarion Clipperton Zone of the Pacific Ocean. (Area A 10 281 km
2
, Area B 9 966 

km
2
, Area C 15 763 km

2
, Area D 15 881 km

2
, Area E 7 002 km

2
, Area F 15 820 km

2
). 

Area: Total area amounts to around 74 713 km
2
 

 

Source: SRK Consulting (2012): NI 43-101 Technical Report 2011 PNG, Tonga, Fiji, Solomon Islands, New 

Zealand, Vanuatu and the ISA. 

Water depth: about 5 000 meters 

Consortia members  

Tonga Offshore Mining Limited Main contractor  

Tongan Offshore Mining Ltd (TOML) is a subsidiary of Nautilus Minerals and has been sponsored by the 

Government of Tonga in its application for approval by the International Seabed Authority. Tonga Offshore 

Mining Limited was incorporated in the Kingdom of Tonga on 7 May 2008 and is a Tongan incorporated 

subsidiary of Nautilus Minerals Incorporated. 

Type of contract: Exploration license 

Time scale:  

11/01/2012: license into force 

10/01/2027: expiry date of license 

 

Application 

The application was first heard by the ISA Legal and Technical Commission (LTC) in mid-2008, although the 

LTC was unable to reach a decision on the application at that time. In July 2011, the ISA approved the Contract. 

TOML was therefore one of the first private sector organizations to be granted exploration licences in the CCZ. 

At the 11th of January 2012, a Contract of Work was signed by the ISA and TOML. 

 

Exploration 

In 2013 TOML completed a 54 day exploration cruise. Work was completed by the oceanographic survey vessel 
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óMV Mt Mitchellô, which departed from Seattle, Washington on August 22, 2013. The work program comprised 

64 000 km
2
 of multibeam mapping and the collection of 2 090 wet kilograms of polymetallic nodules. It is part of 

a two stage multi-beam and sampling program designed to upgrade a significant portion of the current 440 

million tonne inferred resource to an indicated status, to allow for preliminary engineering, metallurgy and cost 

studies. 

 

Nautilus reported that approximately 64 000 km
2
 of MBES and backscatter were so far collected over about 

85% of the granted contract area. The data collected allow for detailed geological mapping of terranes, seafloor 

composition, and nodule distribution and relative nodule abundance. The results of the work will be used to 

focus future work. 

 

Fourteen deployments of an epibethic sled were made by TOML during the 2013 cruise to the CCZ, recovering 

some 2.1 tonnes of mineralised nodules. The sled was towed across the sea-floor and then retrieved to the 

vessel with sample caught in a net. Thirteen samples were of sufficient size (40 to 370 kg) to use for analytical 

and test purposes. 

 

The sled samples were taken to be used for metallurgical testwork and so were not subjected to crushing and 

splitting. Small sub-samples were collected by hand from each sled sample with discrimination of nodules from 

nodule crusts when both were present. Nodule crusts are a sub-type of nodule that includes some proportion of 

benthic seafloor sediment. A carefully hand split duplicate sub-sample was included per group of sled samples. 

 

Each sub-sample (302 plus 16 duplicates in total) was analysed separately and averages (excluding 

duplicates). 

 

Thirty sub-samples (including seven duplicates) were selected based on a range of chemistry and sample 

locations, and submitted for analysis for rare earth elements. 

Financing:  

The project is sponsored by the Government of Tonga 

TOML has agreed to a royalty with the Tongan government as part of its sponsorship agreement of US$1.25 

per dry ton for the first 3 million dry tons of nodules mined per year, and US$0.75 per dry ton for all subsequent 

tons mined thereafter in that same year. 

Government involvement:  

See óFinancingô  

Type of material to be collected:  

polymetallic nodules 

 

The following table 1 presents a summary assays for dredge sample composites from TOML within the CCZ 

published by Nautilus: 

Area / 

Sled ID 

Lithology # sub-

samples 

Latitude 

(WGS84) 

Longitude 

(WGS84) 

Depth 

(mbsl) 

Ni 

% 

Cu 

% 

Co %  Mn % Fe% 

B1 Nodule 20 13.663 -132.876 4800 1.50 1.17 0.245 30.3 5.65 

D1 Nodule 20 13.487 -124.668 4600 1.39 1.19 0.200 30.2 5.29 

D2 Nodule 20 13.440 -124.662 4700 1.40 1.20 0.214 30.8 5.59 

D4 Nodule 20 13.723 -123.966 4700 1.28 1.17 0.225 30.3 5.16 

D5 Nodule 20 13.785 -124.293 4600 1.47 1.27 0.211 30.6 5.11 

D6 Nodule 17 13.883 -124.318 4400 1.39 1.18 0.224 30.5 5.51 

D7 Nodule 20 13.883 -124.326 4400 1.44 1.27 0.233 29.9 5.38 

D8 Nodule 20 14.031 -124.956 4400 1.35 1.22 0.213 29.0 5.63 
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D9 Nodule 20 14.031 -124.956 4400 1.41 1.21 0.218 29.6 5.67 

F1 Nodule 20 10.296 -118.506 4200 1.36 1.17 0.143 32.0 6.16 

F2 Nodule 21 10.669 -118.626 4400 1.33 1.38 0.130 31.8 5.12 

F3 Nodule 21 10.680 -118.625 4400 1.42 1.33 0.137 32.0 5.07 

F4 Nodule 20 10.987 -118.846 4300 1.36 1.34 0.157 32.4 5.14 

D4 Crust 20 13.723 -123.966 4700 0.30 0.34 0.065 8.17 4.61 

D6 Crust 14 13.883 -124.318 4400 1.23 0.99 0.188 27.1 5.60 

D8 Crust 9 14.031 -124.956 4400 1.01 0.88 0.219 21.4 6.90 

 

The sample composites in the table above were collected using an epibenthic sled. These samples were taken 

for preliminary chemical investigation and bulk metallurgical test-work and were not collected in a manner that 

can support any type of quantitative assessment of the mineral resource estimate. 

 

The next table 2 shows the average Molybdenum and REE assays for a dredge sample composite (23 samples) 

from TOML Areas B, D, F within the CCZ published by Nautilus: 

Element Symbol Average (ppm) 

Molybdenum Mo 552 

Scandium Sc 11.8 

Yttrium Y 74.1 

Lanthanum La 88.4 

Cerium Ce 257 

Praseodymium Pr 28.1 

Neodymium Nd 112 

Samarium Sm 28.7 

Europium Eu 7.01 

Gadolinium Gd 27.7 

Terbium Tb 4.20 

Dysprosium Dy 24.2 

Holmium Ho 4.30 

Erbium Er 11.9 

Thulium Tm 1.59 

Ytterbium Yb 11.4 

Lutetium Lu 1.67 
 

 

Size of expected deposit:  

Inferred mineral resources of approximately 410 million wet tonnes at 1.2% Ni, 1.1% Cu, 0.24% Co and 26.9% 

Mn at an average surface abundance of 9.4 wet kg/m2. This estimation is based on a Technical Report (by 

Golder Associates Pty Ltd). Full details are within the knowledge of the company and the ISA, but are 

confidential. 

Technology used:  

Kongsberg EM120 (12 kHz) Multibeam echosounder. 

 

To date, Nautilusôs activities have focused on pioneering the commercial development of seafloor polymetallic 

sulphides within the exclusive economic zones of south-west Pacific island nations, and is currently preparing 

for commercial extraction of polymetallic sulphides on the Solwara 1 project in Papua New Guinea. 

 

The key data behind the estimate for expected deposit size are surface samples obtained by free-fall grab 

samplers, although a few results from box corers were also included. Free-fall grab samplers are believed to 

underestimate the actual abundance, as smaller nodules may escape some grabs during ascent and larger 
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nodules around the edge of the sampler may be knocked or fall out during the sampling process. Despite this, 

they are the standard sampling method as they are the most productive and proven tool available, because 

several can be deployed at any one time independently of the survey vessel (from deployment to recovery is 

several hours). 

 

Laboratory Analysis: 

Analysis of the nodules was done by two leading laboratories, with techniques refined so as to apply to the 

nodules' physical and chemical nature. A multi-element analysis method (reviewed by Mathew Nimmo of Golder 

Associates) has now been developed, which will be used for future nodule sampling programs and to support 

any future mineral resource updates. 

 

The laboratory analyses results (table 1 under type of material collected) were completed by the ALS Laboratory 

Group in Brisbane, Australia. ALS Brisbane has extensive experience in the analysis of high manganese 

materials by the XRF method. ALS operates quality systems based on international standards 

ISO/IEC17025:1999 "General requirements for competence of calibration and testing laboratories" and 

ISO9001:2000 "Quality Management Systems -- Requirements". 

 

Nickel (Ni), copper (Cu), cobalt (Co), manganese (Mn), and iron (Fe) were determined using a 

chromite/manganese ore fused disk XRF method (ME-XRF26s).  

 

The laboratory analyses results in (table 2 under type of material collected) were completed by a laboratory 

operated by the Integrated Environmental Studies Program Group, Earth and Space Sciences Program, at 

Jacobs University in Bremen, Germany. This group has been involved in nodule analysis and study for over 10 

years and has been integral to much of the development of nodule standards used in the industry. All of the 

elements reported in Table 2 were determined using a nitric acid digest ICP MS method. 

Obstacles:  

Nautilus lists and describes in its annual report many risks related to their work in general which are mainly 

based on experiences from the SOLWARA 1 project, but may in many cases also be relevant for their future 

work in the CCZ. The risks mentioned are: 

Financial resources (high expeditures already made); 

Future funding requirements and risk; 

Exploration risk (majority of companies fail to ever locate an economic deposit); 

Mining and recovery risk; 

Estimates of grades from samples (estimates my not reflect the absolute truth); 

No production history; 

No pre-feasibility study or feasibility study; 

Inability to find a suitable site for the concentrator or a toll concentrator; 

Dependence on a small number of projects; 

Reliance on strategic relationships; 

Default by partners; 

Litigation; 

Grade, tonnage and resources; 

Metallurgy and treatment; 

Operational costs; 

Disruption from non-governmental organisations; 

Safety at sea; 

Maritime piracy; 

Equipment risk; 

Renewal of Tenements and Tenement applications; 
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Dependence on the Directors and officers; 

Dependence on key personnel; 

Dependence on other contractors; 

Increases in capital and operating costs; 

Ability to exploit successful discoveries; 

Insurance risk; 

Political instability; 

Management of growth; 

Labour and employment matters; 

Currency risk; 

Lack of recognition of risks; 

Conflicts of interest. 

Sources:  

Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

Nautilus Minerals Inc (2014):Nautilus Confirms Grade and Extent of CCZ Nodule Deposit, Nautilus Minerals 

Press release (19 March 2014), http://www.nautilusminerals.com/s/Media-

NewsReleases.asp?ReportID=643004; 

Nautilus Minerals Inc. (2014): Annual information form for the fiscal year ended december 31, 2013,  

http://www.nautilusminerals.com/i/pdf/Q4-2013-AIF.pdf; 

Nautilus Minerals Inc. (2012): Nautilus Minerals Defines 410 million tonne Inferred Mineral Resource*, Nautilus 

Minerals Press release (18 September 2012), see: http://www.nautilusminerals.com/s/Media-

NewsReleases.asp?ReportID=548462; 

SRK Consulting (2012): NI 43-101 Technical Report 2011 PNG, Tonga, Fiji, Solomon Islands, New Zealand, 

Vanuatu and the ISA; 

ISA (2011c). Report and recommendations to the Council of the International Seabed Authority relating to an 

application for the approval of a plan of work for exploration for polymetallic nodules by Tonga Offshore Mining 

Limited. 17th Council Session Kingston, Jamaica 11th ï 22nd July  2011:  

http://www.isa.org.jm/files/documents/EN/17Sess/Council/ISBA-17C-10.pdf. 

 
  

http://www.nautilusminerals.com/i/pdf/Q4-2013-AIF.pdf
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Location: Clarion-Clipperton Fracture Zone 

Latitude 130
Ǔ
0ô0ôôW ï 123

Ǔ
0ô0ôôW. Longitude 10

Ǔ
0ô0ôôN - 13

Ǔ
0ô0ôôN 

Area: 74 990 km².The area is divided into three regions: the first area covers 9 810 km
2
; the second area covers 

24 410 km
2
; and the third area covers 40 770 km

2
. 

 
ISA (2014a) website.  

 

 
Source: ISA (2012a), 18th Council Session. 

Water depth: 5 000 meters 

Consortia members  

Marawa Research and Exploration 

Ltd. 

Main contractor  

Marawa Research and Exploration Ltd. is a State enterprise owned and controlled by the Republic of Kiribati. 

The Board of Directors is composed only of nationals from the Republic of Kiribati. It comprises Hon. Tinian 

Reiher, Minister of Fisheries and Marine Resources Development, Hon. Tiarite Kwong, Minister of Environment, 

Lands and Agricultural Development, and Hon. Titabu Tabane, Attorney-General. 

Type of contract: Exploration license 
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Time scale:  

License is not signed yet (24 June 2014) 

 

On 30 May 2012, the Secretary-General of the International Seabed Authority received an application for the 

approval of a plan of work for exploration for polymetallic nodules in the Area. The application was submitted by 

Marawa Research and Exploration Ltd. The reserved areas in the application were contributed by the 

Government of the Republic of Korea. 

 

Marawa's proposed scientific research and exploration program will involve seafloor mapping, polymetallic 

nodule sampling as well as environmental baseline studies and environmental impact assessments in 

international waters. 

Financing:  

The Republic of Kiribati had provided a statement dated 18 April 2012 certifying that the State enterprise 

Marawa Research and Exploration Ltd. had the necessary resources to meet the estimated costs of the 

proposed plan of work for exploration. 

Government involvement: The sponsoring State is the Republic of Kiribati. 

 

The application of Marawa Research and Exploration Ltd for an exploration license in the CCZ is part of the 

national commitment of Kiribati to creating initiatives to meet the social and economic development needs of 

Kiribati, as well as secure Kiribati's long-term sustainability. Whilst many countries rely upon mining to underpin 

their national economies, Kiribati is geologically disadvantaged and does not possess any significant economic 

mineral deposits on land. Providing a means for countries without terrestrial mineral resources to participate in 

the benefits of mineral development, the United Nations Convention on the Law of the Sea ("UNCLOS") 

encourages countries to obtain rights to explore for minerals in the international seabed area, as it is recognized 

that such mineral development is important for mankind as a whole. However, to date only developed countries 

have participated in such activities. 

 

Marawa's exploration application has been in the CCZ, as Kiribati has naturally been interested in the CCZ 

exploration activities given that this region extends into Kiribati's own Exclusive Economic Zone, and the ISA 

Contractor/Reserved Area blocks are situated only 80 nautical miles from Kiribati's EEZ boundary; making 

Kiribati the closest State in the world to these ISA blocks, and giving Kiribati a heightened interest to ensure that 

the activities in the CCZ are carried out in an environmentally responsible manner to ensure no adverse impacts 

are caused to Kiribati's own marine environment. Indeed, the manganese nodule belt in Kiribati waters is an 

extension of the deposits found in the CCZ, and increasing the knowledge of the minerals and environment in 

the CCZ will simultaneously increase Kiribati's knowledge of the minerals and deep-sea environment within its 

own EEZ. By joining other States in the deep sea exploration effort, Kiribati intends to advance its knowledge of 

deep sea manganese nodules as well as contribute to the advancement of scientific knowledge in the 

international seabed area. 

Type of material to be collected: 

polymetallic nodules 

Size of expected deposit: -  

Technology used:  

As a State enterprise, Marawa Research and Exploration Ltd. stated in its application that it would draw on the 

expertise and skills of the government departments of the the Republic of Kiribati. It further indicated that it 

would engage world experts and utilize leading technology sourced from around the globe. Marawa outlined the 

equipment that would be used for its activities and stated that it would hire (and where equipment is unavailable, 

purpose build) the equipment necessary to carry out the relevant exploration activities.  

 

The ISA was provided with information relating to the prevention, reduction and control of pollution and other 
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hazards to and possible impacts on the marine environment. Marawa also noted that an Environmental Impact 

Assessment would be submitted prior to any test mining in accordance with the Regulations of the Authority. 

The Environmental Impact Assessment will provide greater detail on the potential impacts and proposed 

mitigation measures. Furthermore, Marawa committed to apply best environmental practices for sampling and 

preservation of samples and best available technology for conducting physical oceanographic studies and 

collecting data. 

Obstacles: -  

Sources: 

Polymetallic Nodules Exploration Areas in the Clarion-Clipperton Fracture Zone, ISA website, 

http://www.isa.org.jm/files/images/maps/CCZ-Sep2012-Official.jpg; 

Contracts for exploration for polymetallic nodules, ISA website, 

http://www.isa.org.jm/en/scientific/exploration/contractors; 

ISA (2012a). Report and recommendations of the Legal and Technical Commission to the Council of the 

International Seabed Authority relating to an application for the approval of a plan of work for exploration for 

polymetallic nodules by Marawa Research and Exploration Ltd.18th Council Session Kingston, Jamaica 9th-

27th July 2012:  http://www.isa.org.jm/files/documents/EN/18Sess/Council/ISBA-18C-18.pdf. 

Marawa Research and Exploration Ltd. website, http://marawaresearch.com/index.html. 
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Location: Clarion-Clipperton Fracture Zone 

Latitude 120
Ǔ
0ô0ôôW - 115

Ǔ
0ô0ôôW. Longitude 10

Ǔ
0ô0ôôN - 15

Ǔ
0ô0ôôN 

Area: 58 000 km². The original application area covered a total of approximately 116 000 km
2
 in the eastern part 

of the Clarion-Clipperton Zone. The application area was divided into two parts labelled part A (58 280 km
2
) and 

part B (58 620 km
2
), which are contiguous and nested together.  

 
Source: ISA  (2014a) website. 

 

 
Source: ISA (2012b), 18

th
 Council session. 

Water depth: The water depths within the area under application varies between about 2 600 to 4 400 meters, 

with most of the seafloor close to 4 000 meters. 

Consortia members  

UK Seabed Resources Ltd. Main contractor  


























































































































































































































































