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KoHTpakTepbl.

Onsa nposegexns N'PP Ha mopckue pyabl opraHn3aums 4ofmKHa 3aknioumTb KOHTpakT ¢ MO[ Ha
npoBeaeHne paboT cornacHo yctaHoBneHHbIM Mpasunam
K 2000r. ytBepxaeHbl [1paBuna noucka v passeaky NONMMETanIMUYecknx, XenesomMapraHueBbIX KOHKpeLnn.

K 2004r. 6611 nogrotoBneH npoekT 1 k 2012r. Obinn yTBepxaeHsl MNpaBuna novcka u passenkum nonMMmetaniimyeckux cynbsuaos
n kobanbTa XenesomapraHLueBbIX KOPOK B PalioHe Ha noaBOAHbIX ropax.

CornacHo lNpaBunam, kKaxgbl KOHTPaAKTOP UMEET UCKNIYNTENBHEN NPaBO Ha pas3BeaKy B NepBoHavyaribHOM parioHe nnoLwanbio
Ao 150000 kB.kM. B TeueHne nepBbIx BOCbMW NET AENCTBUS KOHTPaKTa NOMOBMHA 3TOr0 panoHa AoMMKHa ObITb nepeaaHa.
LecTb U3 pasBegoyHbIX panoHOB pacrnonaratoTca B LeHTpanbHOW YacTu TUXoro okeaHa, K 1ory 1 oro-3anagy ot laBanckmx

OCTPOBOB, a cebMou -nocepeanHe MHANNCKOro
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Yxe npoBogaTcs
MenkomacluTabHble NcnbiTaHWs B
rnmy6oOKOBOAHBLIX panoHax MOPCKOro
AHa pasnuyHbIX BUOOB
rmapaBnmnyeckmx CUCTem, KoTopble
noabuparoT KOHKpeuun ¢
ncnonb3oBaHUeM ByKCcMpyemoro
UM CaMOXOOHOrO KonrekTopa u
3aTeM NOAHUMAIOT UX Ha
NOBEPXHOCTb C NOMOLLbIO MPOCTbIX
rmapasnmnyeckmx nnm
NHEBMAaTMYECKNX CUCTEM NOAbEMA,
a Takke HenpepbIBHOM
KOHBENEPHOW CUCTEMbI, B paMKax
KOTOPOM UCMOSb3yeTCH 3aMKHYTbIN
KOHBeKnep gparnmpyemblx KOBLLEN.
MmetoTca nnaHbl co3gaHus un
apyrnx, bonee U3oLpeHHbIX
CUCTEM, OOHAKO OHU eLle He
paspaboTaHbl 1 He UCMbITaHBbI.

Brnvxanwune sagauu:
1) pasBenka 3anexei
NPOMBbILLIIEHHOrO MacLLTaba;

2) menkomacLuTabHble 1
NPOTOTUMNHbIE UCTIbITAHUS
NPOMBbILLNEHHbIX A0ObIYHbIX
CUCTeM;

3) meTannyprudeckas
obpaboTka, ecnu TakoBasi
Oyoet nponcxoauTb B
PawnoHe.

MoBepxHOCTHAA cucTemMa

+ Cuctema NocTaHOBKM, NogbemMa v ynpasneHua
* Hasurauua

* BpemeHHoe xpaHeHue




[Tonumemannuueckue xouxpeyuu. (Kpucmurna Jloapu)
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The current resource model suggests
areas contain the following:

5,400 millto ton of nodules (aver. abundance of 5.98 kg/m );
1,490 mill. ton of manganese (aver Mn grade of 25%);

66 million ton of nickel (aver Ni grade of 1.23%)
54 mill/ton of copper (aver Cu grade of 1.01%)
12 mill/ton of cobalt (aver Co grade of 0.23%)
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STATISTICAL RECORD OF BLOCK 01
Origin of data COMRA
Block smface (kmz) Number of stations Swrface per stations (kmz) Gnd (kmz)
44,170 56 789 25 x25
Water Abundance o PP 9 o i
Henth ’(::}.:z'; Mn_% Ni% [Cu% [Co_% |Ni#Cu+Co
Average 5180 9.64 24.58 1.00, 0.81 0.24 2.05
Maximum 5404 30.19 30.34 1.54| 1.60 0.37 3.35
Minimum 44388 0.02 17.04 0.61| 0.34 0.12 1.29
Standard deviation 183 6.17 249| 0.23| 0.32| 0.05 0.50
Yo 4|  64.01] 1012 2263 30.56| 22.60| 24.49
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< 4,100
4,100 — :400 Mn 23.74 $0.35
4,400 — 5000 Ni 0.92 $3.27
5,000 - 5200 C 0.79 $0 70
5,200 — 5,600 u ' '
= oh Co 0.26 $6.30




O6nacTtu HangeHHbIX Y4acTKOB XKefnesoMapraHueBbIX pya pasnnyHoro reHeanca nokasaHbl panoHbl 2JKMK 1 KMK

Global Distribution of
Manganese Nodules and
Cobalt Crusts Including the
Clarion-Clipperton Zone and
Indian Ocean

(Adopted from Rona 2008)
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Figure 5. Cross section of a ferromanganese crust collected at the Takuyo
Daigo Seamount




OcHOBHbIe y4acTKu € 3Ha4YnTerNbHbIMKU 3anacamn KMK Ha noaBoaHbIX ropax.

Mean priceof  Mean Contentin  Value per Metric Commodity Output (t) el Amou:l
metal Crusts Ton of Ore I R (1985 doflars) G109
ometaliurgica rocess hevenues
(1999 $/Kg) (ppm)* &) 150 180 150 e 5,710 11.70 1336
Cobalt 39.60 6899 27320 = 299 49 199
Titanium 7.70 12035 92.67 Copper 120 0.65 0.2
Cerium 2800 1605 44.94 Fe-Mn 195,000 0.30 117.0
Zirconium 44.62 618 27.58 Total Revenues - - 207.5
Nickel 6.60 4125 27.23 Costs - - =0
Platinum 13,024.00 0.489 6.37 i - - L
Hydrometallurgical Process Revenues
Molybdenum B8.80 445 3.92 Cobalt 5,365 11.70 155
TEHLI rium 4‘100 60 264 Nickel 2’900 3.29 19.1
Copper 1L.65 896 1.48 Copper 420 0.65 0.5
Total - -- 480.03 Total Revenues - - 145.1
Costs - - -204.0
Net Revenues -58.9
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Exclusive Economic Zones (200 nautical mile limits) for island nations within

the Pacific, only a few of which are named on this figure; those marked in purple are Territories, Possessions, and Commonwealths
of United States, as well as the State of Hawaii; RMI = Republic of Marshall Islands; FSM = Federated States of Micronesia; most
seamounts in the Pacific are associated with the islands that compose these nations and consequently much of the potential Fe-Mn

crust resource occurs within these EEZs (taken and modified from the web side of SOPAC [www.sopac.org]).
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CynbduaHbie pyabi - VMS

Pacuetsl o psgy 3anexeit Ha CPeTMHHO-OKEAaHUYECKUX XpeOTax MO3BOJISIOT
roBOpuTh 0 mokazaremsix Mexay 1 mmua. u 100 maH.T. OgHAaKO CIUIOMIHOCTH
CYNb(PUIHBIX BBIXOIOB C TPYAOM MOJAAETCS BBIYHMCICHUIO, a O TOJIIIHHE
3ajieked  00bIYHO  u3BecTHO  Majo. CaMble  KpymHBIE — 3aJIekH
5 S 0OHapyKMBAIOTCS HA Pa3pyLICHHBIX U CHIIBHO CEAMMEHTUPOBAHHBIX, HO IO~
— “' T« : 1.; | , MPEXHEMY TUAPOTEPMAIBHO AKTUBHBIX OKEAHUYECKHUX XpeOTax.
R L I T Jlanubie OypoBBbIX padOT, BBIIOJHEHHBIX B pPaMKax MEXIYHApPOIHOM
‘ [Iporpammbl  okeaHudeckoro OypeHHs Ha  MOKPBITOM  OCaJKaMu
MecTopoxaeHuu Mui-Bannu Ha ceBepHOil yacTu xpedrta XyaH-gae-dyka y
ceBepo-3anagHoro nodepexbss CoeauHeHHbix llITaToB, AarOT MoKa3aTenb
npuMepHO B 8-9 MITH.T Cynb()UIHON pyIbI.
CkBaknHa, TPOOYDEHHAs Ha TITyOuHYy 125 M Ha OHOM W3 IEHUCTBYIOIINX

Congeutiation (ppm) THIPOTEPMAIILHBIX XKepJl TpaHCcaTIIaHTHYECKOTO
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Ay kst reoTpaBep3a, KOTOPOE pacnoiokeHo Ha nryouHe 3650 M Ha
u ++ir = g
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Figure 3. Concentrations of Au, Ag, and other metal elements in the
chimney samples collected from various hydrothermal areas of the
Okinawa Trough. Although average concentrations of the elements in the

Theya North samples are lower than those in the Yonaguni Knoll IV and BbicoKoTemneparypHas /
Yeprble KypUAbUUKU G KOMTOGUHE . Hatoma Knoll samples, some Theya North samples exhibit high elemental peakuna
(Mu mep Xep\?u 2) concentrations that can be comparable to the other areas. i R i R B (T Pov)

Dopa




Diagram of Hydrothermal Vent System (Source: www.gns.cri.

Fo* 2

He Mn?
’CH

Focused verting
Development of I~

Active Black Smoker
Chimneys (Source:

Metal-rich sed - |

tal-rich sediments . A
http://www.visionsO =N v ' K/ 3
5.washington.edu) \j o« /\j\r_mw

= \ soawrtler

M':gmoho fluid
. o ‘ '

1
;f' f’ Magma
s

Difuse venting 350°C

1200°C

2




Known Occurrences of Polymetallic Sulphide (Murton 2000)
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80 Mid-Ocean Sediment-
) Back-Are  Rainbow Lot City Seawa
Ridge Hosted
T(C) <405 178334 365 <91 00315 2
pl(25°C) 1845 <150 218 10-11 5159 8
Cl,mmolkg 3031245 155790 T30 48 412668 345
Na, mmolkg 106983 210-590 553 479-485 JI5-560 464
- Moo mmolkg 40109 6389 7 40 16057 102
Kmmolkg  -LI-587 10579 20 - 135492 101
Bammolkg L6HIE6 59100 >61 - s 0l
o ‘H;Smankg (-19.5 L3131 <0064 L10-598 -
H;, mmol/kg (.0005-38 0.035-05 13 <|-15 .
" {C0y mmolkg 356399 144200 m Bd : 23
CHy, mmobkg 0007238 .003-06 00321 I -
4 e umolkg ~ T-I8700 132500 240000 - 150
; Mnmolkg S0 17000 2% - 10-23
= J Cupmolkg 150 0B M0 - <00 -
Inmolkg B0 630 180 - 01140
-40° . 018
Ph, umol/kg 016N 0.036-3.500 0.148 - < 0.02-0.652-
Coumolkg 002143 - 13 <0005 -
“ Shhce | (H0.910 0.130 <0oit-
5 [ ‘ Ve ) i . “g Cdpmolkg : . ) - s
" 2 1 “ i S0, mmolkg 0 0 0 14 0 %
o o\ Mg mmalkg 0 0 0 <l 0 5

180" 200" 2207 2 3 ' ' ' ' ' 100" 120" 140" 160" 180°
a) Known provinces in 2002 and in
b) (b) updated with data from 2009-2010.
Legend: green, northeast Pacific (NEP) ridge system;
dark blue, northern East Pacific Rise (NEPR) + Galapagos Rift (GAR);
lighter blue, southern East Pacific Rise (SEPR) and Pacific-Antarctic Ridge (PAC);
red, north-west Pacific (NWP); pink, southwest Pacific (SWP) + central Indian Ridge (CIR)



Maps of Known Hydrothermal Vent Biogeographic Provinces

Critical Commodities Found on the Seabed
(Sources: DOE 2010; EC 2010)

30N
a) Known provinces in 2002 and in o 4‘.\ ocers
b) (b) updated with data from 2009-2010.
Legend:

green, northeast Pacific (NEP) ridge system;

dark blue, northern East Pacific Rise (NEPR) +
Galapagos Rift (GAR);

lighter blue, southern East Pacific Rise (SEPR) and
Pacific-Antarctic Ridge (PAC);

red, north-west Pacific (NWP); pink, southwest Pacific
(SWP) + central Indian Ridge (CIR)
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Known Sites of Hydrothermal Venting along Mid-Ocean Ridges, Arc Volcano, Back-Arc

Spreading Centre and Inter-Plate (Source: the InterRidge Cruise Database,
http://www.interridg

e.org/)
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Global distribution of marine mineral resources known at this early stage of ocean
exploration.
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