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Vessels
CHIKYU

Deep-sea drilling vessel

Length: 210m
Beam: 38m
Height from hull: 130m
Complement: 200 persons
Gross tonnage: 56,752 tons
Maximum drilling depth:2,500 m
Length of drill strings: 10,000 m
Commissioned: 2005

KAIRE] YOKOSUKA

Deep Sea research vessel Support vessel

Length: 106.0 m Length: 105.2m
Gross tonnage: 4,517 tons Gross tonnage: 4,439 tons
Complement: 60 persons Complement: 60 persons
Commissioned: 1997 Commissioned: 1990
KAIYO NATSUSHIMA

Research vessel Research vessel

Length: 61.5m Length: 67.3m
Gross tonnage: 3,350 tons Gross tonnage: 1,739 tons
Complement: 60 persons Complement: 55 persons
Commissioned: 1985 Commissioned: 1981
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HAKUHO MARU

Hyperbaric chamber

Research vessel

Length: 100.0

Gross tonnage: 3,991

Complement: 89 per |
Commissioned: 1989 i I'N
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Research vessel

Length: 51.0¢
Gross tonnage: 610 tons
Complement: 38 persons
Commissioned: 1982

(#Theretired in January 2013)
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3,000 m Class Remotely operated vehicle 7,000 m Class Remotely operated vehicle
Depth capability: 3,000 m Depth capability:  (launcher) 11,000 m
Figure 2. New heavy work-type of ROV for exploration of seafloor mineral Length: 3.0m (vehicle) 7,000 m
resources Dry weight: 3.8 tons Length / dry weight: (launcher) 3.2 m/3.8 tons
(vehicle) 3.0 m3.9 tons
N
_ w SHINKAI 6500 DEEP TOW

Manned rese_arch submersible Deep ocean floor survey system
Depth capability: 6,500 m Depth capability: 4,000 m
Complement: 3 persons —6.000 m
Length:. 2-5_:“ Length: approx. 3.5 m
Dry weight: 26.7 tons Dry weight: approx. 1.0 ton

Figure 5. Cross section of a ferromanganese crust collected at the Takuyo
Daigo Seamount



JOIDES Resolution Vessel from the Ocean Drilling Program, and the SEVAN Driller from
Petrobras. (Adopted from: www-odp.tamu.edu, www.dynamicpositioningnews.com)

Table 4-2: Dynamic Positioned Drilling Rigs with Deep Water Capability

(Greenberg 2010)

Vessel Name

Maximum Water Depth
Equipped

Maximum Water
Depth Certified

MNoble Dannv Adkins

12 D0DOft (3 657.6m)

12,000t (3 657.6m)

Noble Jim Day

12 000ft (3 657.6m)

12,000ft (3 657.6m)

Sevan Driller

12 500ft (3 810m

12,500ft (3 810m)

Discoverer Clear Leader

10 000ft (3 048m

12,0001t (3 657.6m

Discoverer Americas

12,0001t (3 657.6m

Discoverer Inspiration

10 000ft (3 048m

12,0004t (3 657.6m

Petrobras 10000

10 000ft (3 048m

Dhirubhai Deepwater Kgl

)
)
10 DO (3 048m)
)
)
)

10 000ft (3 048m

12,0004t (3 657.6m

Dhirubhai Deepwater Kg2

12 D00t (3 657.6m)

12,000ft (3 657.6m

Discoverer Luanda

7 500ft (2 286m)

)
)
)
12,0001t (3 657.6m)
)
)
)

12,000ft (3 657.6m
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Figure 10: The Southampton Oceanography Centre’s deep-tow sidescan sonar instrument
TOBI being prepared for launch from the RRS Charles Darwin at the Mid-Atlantic Ridge
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Figure 11: The Southampton Oceanography Centre's deep-tow hydrothermal plume
instrument BRIDGET being prepared for launch from the RRS Charles Darwin at the Mid-

Atlantic Ridge
Table 1: Selected Research Programmes for Seafloor Massive Sulphides Deposits 1980-
2000

Program Countries Ocean Area
FAMOUS France/USA Mid-Atlantic
TAG USA /France Mid-Atlantic Ridge, 26°N
FARA France/USA Mid-Atlantic Ridge, Azores
DIVA France/USA Mid-Atlantic Ridge, Azores
BRIDGE United Kingdom Mid-Atlantic Ridge
CYAMEX France/USA East Pacific Rise, 21°N
GEOMETEP Germany East Pacific Rise, South
GARIMAS Germany Galapagos Rift, 86°W
HYDROTRACE Germany/Canada Juan de Fuca Ridge, Axial Seamount
VENTS USA/Canada Juan de Fuca Ridge
GEMINO Germany Central Indian Ridge
HIFIFLUX Germany Southwest Pacific, North Fiji Basin
STARMER France/Japan Southwest Pacific, North Fiji Basin
PACMANUS Australia/Canada Southwest Pacific, Manus Basin
PACLARK Australia/Canada Southwest Pacific, Woodlark Basin
NAUTILAU France/Germany Southwest Pacific, Lau Basin
EDISON Germany/Canada  Southwest Pacific, Tabar-Feni Arc

ANCTaHUMOHHbIE

Figure 13: TOBI sidescan sonar image of the highly tectonic non-transform discontinuity
which offsets two
pronounced Rainbow massi

adjac

egment centres on the Mid-Atlantic Ridge and hosts the
sulphides hydrothermal deposit at approximately 36 degrees
North, near the Azores Triple Junction
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Distributions of hydrothermal activity detected along the Reykjanes Ridge
superimposed upon the pseudo-bathymetry derived from satellite altimetry
by Sandwell & Smith [29].
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Nautilus has investigoted the use of proven subsec technology for mining the SMS deposits.
This 900HP ROV olfgos pibelay trenching mochine is as bowerful as a DJ ] bulidozer

Fig. 5 A crust Mining Svstem—hybrid mining systems: (a)
continuons line bucket (CLB) system through pipe: (b) combined
CLB and hydraulic system (Chung, 1994)



Capital costs Operating costs
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Major costs for a marine mining ‘
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4. Onbord processing
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Pazpaborka TK-15 sBisieTcs sTanom
MpeIBAPSAIONINM CO3/1aHHe OYypPOBBIX
YCTaHOBOK, pPAaCCYUTAHHBIX HA OTOOP
KEepHOB ¢ m1yOuH 10 30M OT ypOBHS JHA.
['myGokoBoiHast OypoBasi yCTaHOBKA,
nuameTp Oypenus 112 mwm, rimyOuHa
Oypenus 10 6 M, tuddepeHIaIbHas
nonada. Onpobosana B peiice HUC
"IIpodeccop Jloraues". M3rotopnena s
0oTOOpa KepHOB MOPoJI 5-12 KaTeropuu 1o
OypuUMOCTH Ha IIIYOUHY J10 6 M HUXKE
YpPOBHSI JTHA

AMK «Pudr-3»ucnonb3yercsa B IByX MOAU(PUKALIMSIX,
COOTBETCTBEHHO PEIIaeMbIM r€OJOTHIYECKUM 3aadam:
[lepBas Momudukanus - 3ajada BbISBICHUS U
kaptupoBanusi pyaHeix Ten I'TIC); obecrieunBaet B
pexUMe IPUIOHHOTO NMPOGUIUPOBAHUS PETUCTPALUIO
ectecTBeHHOro 3ekrpuueckoro nojs (EIN) u BeisiBieHue
30H U3MEHEHUSs TTokazareneit Bogoposa (pH), cepsl (pS),
Hatpus (pNa), OKUCITUTETbHO-BOCCTAHOBUTEIIBHOTO
noteniuana (Eh).

Bropas monudukanus - onpeaesieHne MOITHOCTH PYAHBIX
TeJ; 00eCIeYnBAET BEPTUKAIbHBIC ANEKTPUUECKUE
3ouaupoBanus (B23) Bnons npoduis.

I'my6unHOCTB UccaenoBanus 10 40M.
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"Koraa-to gobbiva HedpTM Ha wenbde Kasanacb HepeanbHOW,
OA4HAKO B MCTOPUYECKU KOPOTKME CPOKU MMEHHO Aobblya Ha
wenbde caenana Hopseruto sBeaywen HePpTAHOW AEPHKABON.
[MosTomy ¢ dyHAAMEHTANIbHOM TOUYKN 3PEHUA PAHO UK NO34HO
NPUAETCA HAUMHATb OCBOEHMNE 3aJIEKEN METANINYECKUX
NONE3HbIX MCKOMAaembiXx Ha Honblwmnx rnybuHax. Ecam 3anacbl u
COAEPKaHMA OKaXKyTca bonblwMMmK, TO OTPaboTKa byaet
peHTabenbHoM n Ha 6onbwnx rnybuHax» rn. reonor ne6 Mopanes.




