





LU /[‘”jﬂﬂﬁt’{f‘ﬁ}‘y) Ko ..... e [A)—

oy y[§]|-j‘l,uq‘);m‘{f::]):f}ﬂ .............................. e CAI—

f—

1
B. _fﬂf-'ﬁ’ﬁ HFEOMUIR o [Al—
D, BRI e TP AR POPOS SO U CAT-—
LB e o A
2 HEED v v - T A e e e i TA)-—
3, ﬁ[ﬁ")ﬂlﬂ LT L T T T TR (A)—
3,001 HA i, e ST PP fTATI—
B, 2 T A Y B e e e [AT—
3.3 ] A ;ﬁ;ﬂg;}[i\-_;ﬁ:;;-g ................................................ (A)—
T B i TAYT—
3. 5 A U B e (A
3. 6 T [A)—
3.7 /Jéfi et e e [Ad—
3.8 A4V R R L PP LR PP P PP fAT—
.3, 79 L 5 T T e C(A)—
I, I‘"kﬁf\".ﬁf TN e [AT—
UL, BBS T e [A]~

Iv,

@Mﬂ\?ﬂ-ﬂ@mmtﬂab.b.&hg

fﬂiﬁﬁiﬁfﬁ ........................ et ettt et aaaaanas {AT— 10

C, BSE R < % FRBRCREEE  orovemereommaomsees e etee e eees e CA]— 25

I.
i,

?fﬁ?fffﬁif&iﬁ)ﬂ)l}lﬁfk ......... R S [A)— 25
REIERBIHR OB A & — & e R IR CA)— 25

L BB cormiem i e e (A]— 25
2, LHBSHIICHEHE DML coeerrrerremnernineneniei e enees (AY- 25
3,
4
]

.}r":ﬁ. s .k U?X{m(’)j)}k ................................................ ' {A} — 26

CORFHERBEBOMIE e e EA— 27
USRS ceeveererereeeriee i et CAl- 27

(A)—i



B, HHURHEDRIEG oo s (AT 98

D, AEOMEORMULASDIC =y, mSAb,
S X e 7 T IT 2 B oo TR 8
I. é}fé&ﬁ{)f}ﬁﬁ;@ﬁ@ L . ......... Lerreeees s LA] - 3'4 i
LoOBRBIEE e CEXEENEY TR FROTE et Cereeans (A]m'g,i
2. HH R ERTTRTPRE TR ...... \.. LAY 34
3. RRBTME e ST S S S U SO U E TR PP LA)—~34

E}R%%ﬁ@ ..._' ......... RESALELER R RERETERY PR . ..I._,....._..._....-....‘- ....... - CA)"‘?)G

1, m%{tgié%%ﬁ eerionians OO S R '[A:}M‘.gﬁ_.

T T | S — CCAY- 37

SOSE



AL T H U HIBOBRERR

L, - ols

VZﬁVW%%%ﬂﬁhtwm.mm—wm@w%#viW%+vvy+m¥";af
J"\'?—ﬁ’if\?'f:fiﬁi?ﬁﬁifdi'ﬂﬁi}”)fl#'(?:‘.f?) Lo TOWE, 80 R & U € R A ST A B9 o0 IR
Cd > 7'(_:0 . .

1965 fF I FFE St Dr, ], L, Mero @ [ PEE 3 ) ( The Mineral Resources of
the Sefl)h..L h ?]}&)’C s BRAF R O HE A e S e v MRS S L
Cora—-XT 573 m DITEofce CHILED &, KPHAIEE - ik « D 3K
B 53 v %n%hme®wwwm$xﬁm Lo ZhbEElrbRER>IE LT
5H, SORER &ﬁ&rﬁﬂhmw@vvﬂym%ﬁﬁmLfv5&mbhim%ﬁ$$
DN /[H%%ﬁf RGO LI 7000081, D55 = 5 4 A3 1,600 & L . B
BELEL, =S RIXSBMEL, v b4, 000 {8t 2T Xt

1960 4ECHRAE LA 51 1970 SRS A - T b i B O PIST B R4 5 5 i
B Y - 7 aps X SIS RMIICHER L A, o ORI, #%T%ﬁ%vvﬂ
Z/EHB%Gﬁ#’ﬁiﬁiF%' ﬁfﬁun:%aﬁéﬁit TUHERBRTWEZ I by — Y ot} v
.Wﬁﬁfr%’s‘iﬁi EE R AHEC C Zone & X FLNS)AHYUEFR L LU HReBE S
., LEOPREHIRGACE {;*‘fmf"r@hii&rmfw @ E LT, A2 Y S AGET
e 1, Z, Fraser A% #1500 o5 CHENR X Aoy 5 Tl 7 — & B DI OHETE Y
ﬁokﬁ%&ﬁﬁ.Tmm_A"lmmToHMK&@@(D%ﬁmbww?w‘%\ﬂﬂ
N b L e NS R ORI E O SMRIR E GRS, MIOIB. ~ v v v oIk e & L
o FHIRIBY 67 7 & I'C;“.'JL\'C.{37<. DHEIR A s, AFERNOD (7 5 v =) {4 ERED
REgiih: LCu B8, kB85 L0 Fraser 085 & A X fo 7o,

s WY MU O TR o G o T i B Y OVEM e SR S R s T
fovs (B DU, $<@;HamLﬂ%LmL<hbﬁ@&mofn 5) Euvd ET, R
PESETe A S L B L il o, SRl 4 F v A E TSI R A, A, Archer
BIL TS 1978 45, M0 3 IFRBRIGIY o+ ok 2w 1),

Lo Uity UL Dot b ics -+ v o RTTRE, g <o
LR GPFRBIARER A T C, KDL DKL DE b MCRE D,

(1 WHUHER RSO MNP B3 s B AR L 20002050 EET A S s T BB,

(Al-1



AL  100~1500 ¢ (KS30%>
2o AT 0TT~ 13U (HhEEL1~1.25%)
$ 1 0.56~1.26(8 U (AMON0.8~1.29%)
2o b 0. 14 ~0. 420t (S 20,20, 49%)
v WY L IT.5~31 6 U (25~ 30%)

S0 X S B o E RO (Mineral Comm_o’_d:it'y Sun:\'nm,ries, _1981 48
SO AR A PUTHT, ord Uy B8 RO MR Y 1L LRBE)

AR L

Eayail ~2 59,800 L

# 0 10.1~0.26 . 493,000 ¢
main b4 ~12 _ 3,400 t

= H v I 0.3~0.6 . 5,400, 0007 t

ukgmﬁﬁﬁ@mﬁbv&fhd\vvﬁ?@%@ﬁﬁﬁﬁ,%kﬁﬁ@%ﬁﬂmk‘
NTERNT LT RITED TS GO Edhlevs (A A, Archer, 1978 48) . & 8 2o~
S | |

LAd~2



. Reference Table A~1  Ore Reserves Estimated by J. 4. Fraser

Récowerable'Metais'tn Paramafginal Demonstrated Resources
{Clarion-Clipperton Zone)

(miliion MT)

~In situ Amount recoverable at - Estimated
amournt nining efficiency of: land

20%. 40% - reserves a)

Nodules B) 4,000-15,000  560-2,100  1,120-4,200
Nickel ©) C35-131 0 6.3-24 13-47 54
" copper @) 29-108 5.2-19 10-39 460
Cobalt €} ) 6.4-24" 0.8-2.9 1.5-5.8 1.5

Manganese £) 706-2, 600 120-450 240-900 2,000

Notes: a} Archer (1978) o
' b) In situ nodules contain 30% water. Amount of recoverable
nodules calculated on a dry-weight basis.
¢} Nodules estimated to contain 1.25% nickel; processing
recovery efficiency 90%.
Sd) Nodules estimated to contain 1.03% copper; processing
"~ recovery efficiency 90%.
e) Nodules estimated to contain 0.23% cobalt; processing
recovery efficiency 60%. _
£) Nodules estimated to contain 25.2% manganese; processing
recovery efficiency 85%.
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Reference Table B-3

A Comparlson of the Hydraullc Dredge Sygtam and
" the CLB System :

Hydraulic Dredge System

CLB Systém

1) Movable underwater equipment
{such as pipes, collectors,.
valves, pumps and nozzles) is
compleax. ' :

2) Mud (seabed sediment) is lifted
together with manganese nodules,
necessitating on-board ore-washing
facilities.

3) Preparation and removal are
large, time-consuming tasks.

4) Linmits on manganese nodule size
necessitate a size-selection
system on the seabed.

5) If there is failure or breakage
of the underwater equipment,
repair work is very time-consuming.

6) In the event of an underwater
accident, the entire system -is.
affected. 1In a serious accident,
the entire. undersection might
conceivably be abandoned.

7) Because of continucus collection
and relatively high flow rate
within the pipe, the quantity
collected per hour of operation
{mining efficiency) can be
increased.

8) The collection system is func-
tional and reliability is relati-
vely high.

1) The only underwater moving parts
are the. ropes and buckets. Rela-
tively simple facilities are
adequate,

2)'Lift1ng washes away mud, ‘so that
on-board washlng fac111ties are
not required.

3}_Preparation and remoﬁai'are
relatively easy and quick.

4) There is little limitation on
manganese nodules size. Any nodu-
les that fit in the buckets can be
lifted. '

5) Even if failures of the Buckets
or ropes occur underwater, repair
‘work is relatively easy.

'6) In the event of an underwater

‘accident, the rope’ and buckets can
conceivably be recovéred by cut-

- ting the rope on one side.

7)'Beca§se operation spéédICannot
be. significantly increased, and

. becauge the manganese nodules. are

collected discontinuously, the
quantity that can be collected per
operatlng hour (mining efficiency)
is llmlted.

8) Behavior of buckets and ropes
moving underwater is arbitrary and
not controllable. There is thus a
great factor of uncertalnty
anOlVEdr
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Reference Table C~1 :United Nations Convention on the’ Law of the Sea

1.

2+

(a)

(b)

{e)

{(a)

Part XI ‘The Area .
Section 3 Development of Reqources of Lhe Atea

Artlcle 151
Produotlon pollcles

Without prejudice to theé objectives set forth in article 150 .
and for the purpose of implementing. ‘subparagraph (h}. of that
article, the Authoxlty, acting through EhlStlng forums or such
new .arrangements or. agreements ‘as may be appropriate, in’ which

"all interested parties, includlnq both producers .and, consumers,

participate,  shall take measures necessary to promote the growth,'
efficiency and stablllty of markets: for those commoditises pro-
duced from the minerals derived from the Area, at prices remu-.
nerative to producers_and fair- to consumers., all States Parties
ghall co—oeprate to this end. o

The Authorlty shall have the rlqht to part1c1pate 1n any .
commodity conference dealing with those commodltles and . in whlch
all interested parties including both producers and consumers
participate., The Authorlty shall have the.rlght to become a -

‘party to any arrangement or agreement resulting from such con-

ferences., Partlclpatlon of the Authorlty in any -organs egtab-
lizhed under thosa arrangements or agreementq shall be in respect
of production in the Area and 1n accordance wlth the relevant
rules of those. organs. SR

The Authority shall caxry out its ObllgathﬂS ‘under the.
arranqements or agreements referred to in- this paragraph in a
manner whlch assures. a unlform and non-dlscrlmlnatory implemen-
tation in respect of all productlon in the Area of: the minerals
concerned. ~ In:doing so, the Authority shallact in a manner con-
sistent with the terms of exlstlng contracte and approved planS'
of work of the Fnterprlse.

Durlng the interim perlod Speleled in paragraph 3, commer—
cial production shall not be undertaXen pursuant to an approved
plan of work until the operator has applied for and- has been’
issued a production authorlzatlon by the Authority. Such proguc~
tion author17atlons may not be aplied for or issued more than -
five: years prior to the planned commencement of commercial pro-
duction under the: plan of work unless, having reqard to the:
nature and timing of project development, the rules, regulations
and procedures of the Authority prescribe another period,

CA)-30



{b) - In the appllcatlon fer the productlon authorlzatlon, the
operator hall specify the annual quantity of nickel expected to
be recovered under the approved plan of work. The ‘application
shal] include a schedule of ‘expenditures to be made by the opera-
tor after he has received the authorization whlch are reasonably

calculated to allow him to begin commerclal production on the
date planned.

{c) . For 'the purposes of aubparagraphs {a) and (b), the Authority
ghall establish appropriate performance requirements in accor-
dance with Annex IIT, ‘article 17.

{(ay . The'nuthority shall iséUe a productlon authorization for the

level of productlon applied for unless the sum of that level and
the levels already authorized exceeds the nickel production
celllng, as calculated, purquant to paragraph 4 in the year of

ssuance of the authorlzatlon, during any year of planned produc~
tlon falling within the 1nter1m period.

{e) . When_iSsued, the production authorization and approved
application shall become a part of the approved plan of work.

(£) If ‘the operator's application for a production authorization
is-denied pursuant- to subparagraph (d), the operator may apply
again to the Authority at any time.

The interim period shall begin five years prior to 1 January of
the year in which the ‘earliest commercial production is planned to
commence under an approved plan of work. If the earliest commercial
production is delayed- beyond the year originally planned, the

. beginning of the interim perlod and the production ceiling: orlglnally

4,

~calculated shall be adjusted accordingly., The interim period shall

last 25 years or until the eénd of the Review Conference referred to
in article 155 or until thé day when such new arrangements or
agreements as. are referrved to in paragraph 1 enter into force,
whichever is earliest. The Authority shall resume the power provided
in this artlcle for the remainder of the interim period if the said
arrangements or agreements should lapse or become ineffective for any
reason whatsoever.

(a) . The production ceiiinq for any year of the interim period
shall be the sum of:

{1} the difference between the trend line values for nickel
consumption, as calculated pursuant to subparagraph (b}, for
the year immediately prior to the year of the earliest com-
mercial production and the year immediately prior to the
commencement of the interim period; and
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5.

6.

(b)

(ii) sixty percent of the difference betwaen the trend Line -
values Ffor nickel consumptlon, as caleilated pursuant_to
" subparagraph :(b), for the year Tor which the production .
authorization ieibeing'applied for and the year -inmediately
‘prior to the year of the earliest compercial production.

For the purposes of aubpalagraph (a)

{1) trend line values used f01 compnting the nlckel productlon
ceiling shall be those annual nickel: consumption values on a
trend line computed during the’ year in: which'a productlon

_authorlaatlon is issued. The trend line: shall . be derived -
from a llnear regression of the logaxlthms of’ acLual nickel
consumption for the most recent 15-year peériod .for: -which
such data are avallable, time being the 1ndependent vari-
able., This. tzend 1ine shall be referred to as - the Oliglhal
trend line; S

(i) if the annual rate of increase of: the”otiginal trend line is

less than 3 percent, -then the .trend ‘line used to determine
the quantltles referred to in subparagrapb (a) shall instead
be one. passing through ‘the original trend line at the value
for the first year of the relevant 15-year per1od,-and
inergasing at 3 percent annually. prov1ded Hhovwever that the
‘production oelllnq establlshed for any year of the interim
period may not in any case exceed the difference hetween the
Orlglﬂal trend line value for that year &nd the orlglnal
trend line value for the yeay -immediately prlor “to the com-
mencement of the 1nter1m period. ' : - :

The-Authority-shall;réserve to‘the-Enterpriee for its initial

production a quantity of 38,000 metric tonnes of nickel from the
available production ceiling calculated pursuant to paragraph 4.

{a)

(b)

~ an operator may in any year produce less than or up to 8
percent more than the level of ‘annual production of minerals from
polymetalllc nodules 5pec1fled in his, production authorlzation,
provided that the over-all amourt of production shall not exceed
that specified in the authorizatlon. Any excess over B-percent
and up to 20 percent in any Year, or any excesg in the flrst and
subsequent years following two consecutlve yvears: in “which
excesses oceur, shall be negotlated ‘with the" Authorlty, which nmay
require the operator to obtain a supplementary producrion
authorlzatlon to cover addltional production. :

Appllcatlons for such supp}ementary production avthoriza-
tions shall beé considered by the: Authority only after all pending
appllcatlons by operators who have not yvet recelved production
authorizations have been acted upon and due account has heen

‘taken of other likely applicants, The Authority sheil be guided
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by the. prlnciple of not exceeding the total production allowed
undér the production celling in any year of the interim pericd.
It shall pot authorlae the production under any plan of work of a
'qunLity in excess of 46,500 metrlc tonnes of nickel per years

-7 . The levels of productlon of other metals guch. as, copper, cobalt
“and mdnganese extracted from the pol¥metallic nodules that are reco-
.vered pursuant to a production authorlpatlon should not be higher
than those -which would have been produced had the operator prdduced
-the maximum level of nickel from those nodules pursuant ' to this
artlcle.- The Authority shall establish rules, regulations and proce--
_ dures pursuant to Annex III, article 17, to implement this paragraph.

8. .. Rights and obligations relating to unfair economic practices
under relevant multilateral trade. agreemants shall apply to the
exploratlon for and exploltatlon of mxnerals from the Area. 1In the
settlement of dlsputes arising under this prov18lon, States Parties
which are Parties to such multilateral trade agreements shall have
recourse to the dlspute sattlement procedures of such agreempents.

9, The Authorlty shall have the power to limit the level of produc-
tion of mlnerals from the Area, other than minerals from polymetalllc
nodules, uhder such conditions and applying such methods as may be

appropriate by adopting regulations in accordance with article 161,
'paragraph 8.

10. Upon the recommendatlon of the Council on the hasis of advice
"from the. Ecqnomlc Plannanq Commxssxon, the Assembly shall establish a
system of_cgmpensathn or take other wmeasures of economic adjustment
assistance including co-operation with specialized agencies and other
international organizations to assist developing countries which
suffer sericus adverse effects on their export esarnings or economies
resulting from a ‘reduction in the price of an affected mineral or in
the vélume of exports of that mineral, to the extent that such reduc-

“tion is caused by activities in the Area. The Authoxlty on request
shall initiate studies on the problems of those States which are
likely to be most seriously affected with a view to minimizing their
difficulties and assisting them in their economic adjustment.
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