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Mining Marine Minerals From Deep Seabed
Implemented by International Seabed Authority
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The purpose of this article is to contrib-
ute to informing cur community of a
regime that is in place and functioning
with reference to allocation of marine
mineral deposits bevond the areas of
jurisdiction of coastal states. Areas of
jurisdiction of coastal States are defined
by the 200 nautical mile wide Exclusive
Lconomic Zone (EEZ; UNCLOS articles
55-75, Part V, United Nations, 1997) and
its extension. The regime is managed by
the [nternational Seabed Authority ([SA
or Authority) established by the United
Nations Convention on the Law of the
Sea (UNCLOS or Convention). The
Authority is an aulonomous agency
independent of the United Nations with
headquarters in Kingston, [amaica, that
administers “on behall of mankind” as
the “commeon heritage of mankind” the
mineral resources of the international
“Area” (UNCLOS articles 136, 153 and
156, United Nations, 1997; http://www,
isa.org.jmi. The Area is defined as the
seabed and ocean foor and subsoil
thereof, which is bevend the limits of
national jurisdiction (LUUNCLOS article
537, United Nations, 1997).

The Convention is described as “the
constitution for the cceans” because it
pertains to all aspects of ocean space
and maritime issues. The Convention
entered into force and the Authoritv was
established in 1994 (UUNCLOS article
208, United Nations, 1997). Presently
164 countries and the Luropean Union
are parties to the Convention and thus
are ipso facto members of the Authority
{UUNCLOS article 136, paragraph 2,
United Nations, 1997; International Sea-
bed Authority, 20131, The United States
has not vet signed the Convention;
when signed the United States will be
able to partake in mineral allocation in
the Area under the Convention. In addi-
tion, the United States will have gover-
nance over the largest EIZ and continen-
tal shelf in the world, extending national
sovereign rights over ocean resources to
an area greater than the Louisiana Pur-
chase and Alaska combined. A provision
provides for extending the continental
shelf bevond the 200 nautical mile limit
{UNCLOS article 76, Part V).
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The Authoritv's management of
potential marine mineral resources of
the Area primarily deals with mining
pelvimetallic nodules (“manganese nod-
ules”), polvmetallic sulfides, and cobalt-
rich ferromanganese crusts {maps
shown at URL http://www.isa.org/myien/
scientific/ex ploration/maps). Manage-
ment involves granting exclusive
15-year exploration contracts based on
rules, regulations, and procedures
adopted by the Authority following
Convention guidelines (LUINCLOS, Part
X1, 1997) preliminary to mining. Part XI
of the Convention pertains to rules and
regulations for marine mining and was
rejected in its original form in 1982 as
antithetical to industrial interests with
reference to technology transfer and
other proprietary issues by a large num-
ber of States mainly from the industrial-
ized countries. The conditions for accep-
tance of Part XI were set by then
President Ronald Reagan and were
resolved by negotiation and adopted by
the UN General Assembly in 1994 with
entrv into force of the Convention as
the Agreement Relating to the Imple-
mentation of Mart X[ of UNCLOS
{Agreement articles 1-10; sections 1-9;
United Nations, 1997). The Agreement
reselved the outstanding marine mining
issues and opened the door to universal
participation in the Convention. The
United States was given the onlv perma-
nent seat (with veto) on the Council of
the Authority set up to facilitate deep
seabed mining (contingent on ratifica-
tion; Agreement, Annex, paragraph 15a;
United Nations, 1997).

The Authority functions by vearly
meetings of its governing badies, the

FIGURE 1. Assembly of Internalional Seabed Autherity at Eighteenth session, 9-27 July 2012,

Assemblv consisting of all members of
the Authority, the Council consisting of
A6 members elected by the Assembly, a
Legal and Technical Commission ([1C),
and a Finance Committee. The [TC
reviews applications for mineral explo-
ration preparatory to exploitation,
makes recommendations to the Council
for decision on approval of the applica-
tions, Five exploration contracts were
approved at the last session (Fighteenth
[uly 2012; Figure 11 based
on plans of work submitted by the con-
tractors. A plan of work involves identi-

session; 9-27

fhication of the applicant, sponsorship by

a member State, definition of the seabed
arca of application, and submission of
information documenting that the
applicant is financially and technically
capable of carrving out the proposed
plan of work for exploration. The plan
is accompanied by an assessment of the
potential environmental impacts of the
proposed activities and by a description
of a program for oceanographic and
environmental baseline studies to
ensure that the exploration activities
cause minimal impact on the marine
environment (Agreement, Annex, Sec-
tion 1; United Nations, 1997). The dura-
tion of a plan of work is 15 vears with
the possibility of extension, to be fol-
lowed by a plan of exploitation, mean-
ing mining. The earliest exploration
contracts concluded with the Authority
will expire in 2016. Framing of detailed
regulations for the anticipated future
deep seabed mining of the three tvpes
of mineral deposits is an upcoming
challenge tor the Authority.

Three of the five work plans approved
at the last session were for polvmetallic
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nodules. The plans comprise UK Seabed
Resources Ltd, a company sponsared by
the government of the United Kingdom
of Great Britain and Northern Island
and a wholly owned subsidiary of Lock-
heed Martin UK Holdings Ltd.; Marawa
Research and Exploration Ltd, State
enterprise of the Republic of Kiribati;
and by G-Tec Sea Minerals Resources
NV, a Belgian company sponsored by
the Government of Belgium. Polvimetal-
lic nodules are golf-ball to tennis-ball
sized spherules with regionally variable
contents of nickel, cepper, cobalt, man-
ganese, iron, and rare Farth elements
REE) that lie on sediment in vast
expanses of abyssal plains, potentially
covering some 604 of the ocean basin
at a tyvpical water depth of about 5 Kilo-
meters. The nodules are precipitated
from metals dissolved in seawater and
sediment pore water tvpically on time
scales of milliens of years in various
concentrations (Morgan, 2012). The
regions considered maost prospective
contain nodules with combined copper,
nickel, and cobalt content =2.5% by
weight and manganese with abundance
=10 kg m*. REEs may be produced as a
byproduct of the extraction of the other
metals {Hein, 2012.)

[n 2001 the Authority granted seven
natienal and industrial groups of “pio-
neer investors” exclusive 15-vear explo-
ration contracts for polvmetallic nod-
ules. Six of the contacts are tor tracts in
the eastern equatorial Pacific between
Hawaii and Central America {Clari-
on-Clipperton zone). One of the con-
tracts is in the middle of the [ndian
Ocean. The three recent contracts are
for tracts in the Clarien-Clipperton
zone., A total of twelve exploration con-
tracts have been issued to date for poly-
metallic nodules {International Seabred
Authority, 2013). Fach exploration con-
tract may consist of tracts of 150,000
square kilometers each.

The remaining two of the five applica-
tions for exploration contracts approved
during the Lighteenth session of the
Authority are for pelymetallic sulfides.
The two applications approved were
from [FREMER (Institut francais de
recherche pour U'expleitation de la mer)
sponsored by the Government of France
for polvimetallic sulfide deposits at sites
on the north central Mid-Atlantic Ridge,
and by the Government of the Republic
of Korea for sulfide deposits at sites on
the Central Indian Ridge, respectively.
The French exploration contract includes
the TAG {Trans-Atlantic Geotraverse)
hvdrothermal field that hosts one of the
largest and possibly the largest known
pelvmetallic sulfide deposit on an ocean
ridge (Rona et al., 1986; Rona, 2008).

TAG was discovered and first described
using National Oceanic and Atmo-
spheric Administration (NOAA) research
vessels with NOAA and Naticnal Science
Feundation (NSEF) support,

Pelymetallic sulfides are precipitated
beneath and on the seafloor from
high-temperature hvdrothermal selu-
ticns driven by magmatic activity in
two settings: 1) sites on ocean ridges
primarily situated within the Area; and
2) sites associated with volcanic island
arcs primarily situated within the I'I'Zs
of island States of the western Pacific .
The sulfide deposits contain iron, cop-
per, zing, silver, and gold in variable
concentrations and trace quantities of
other metals of electronic interest (cad-
mium, cebalt, gallium, germanium,
indium, selenium, and tellurium). The
high-temperature hvdrothermal solu-
tions deposit sulfides as thev circulate
beneath the seafloor and discharge from
black-smoker type chimnevs that grow
at rapid rates in real time. However,
deposits of prospective grade and ton-
nage involve sub-seafloor zone refine-
ment and other processes that take
thousands of vears to accumulate and
concentrate. Two exploration contracts
for polvmetallic sulfides have been
issued by the Authority to date to the
Peaples Republic of China (Southwest
Indian Ridge), to the Russian Federation
(nerth central Mid-Atlantic Ridge)
exclusive of the three more recent appli-
cations for contracts cited (France,
Korea, [ndia). The contracts may cover
an area of not more than 100 blocks
each approximately 10 km by 10 km
{ISBA/16/A/12/Rev.1, Regulation 121,

The LTC considered and recom-
mended for approval by the Council at
the upcoming Nineteenth session of the
Authority {153-26 July 2013) the first two
applications of plans of work for explo-
ration for cobalt-rich ferromanganese
crusts {[nternational Seabed Authority,
2013). The applications were submitted
by the [apan Oil, Gas and Metals
National Corporation (JOGMEC) and
the China.Ocean Mineral Resources
Research and Development Association
(COMRA), Three further applications for
approval of plans of work for explora-
tion for consideration at the Nineteenth
session of the Authority have been subs-
mitted by the Russian Federation
icobalt-rich ferromanganese crusts), the
United Kingdem Seabed Resources, [td.
sponsered by the United Kingdom
ipolymetallic nedules), and the Govern-
ment of India (polvmetallic sulfides;
[nternaticonal Seabed Authority, 2013).

Caobalt-rich ferromanganese crusts
are tvpically up to 25 cm thick and like
manganese nodules typically precipitate

over millions of vears from dissolved
metals in seawater, but on bare volcanic
rock substrates exposed on seamounts
and on ocean ridges (Hein, 2009). The
most favorable sites for the accurrence of
these crusts occur in the voleanic island
arcs of the central equatorial Pacific and
on volcanic seamounts in the equatorial
[ndian Ocean. Metals in the crusts com-
prise cobalt, nickel, platinum, and tita-
nium in additien to iron and manga-
nese and REIs depending on proximity
to different scurces (Hein 2012).

States larties have the general right
to conduct marine scientific research in
the Area (UUNCLOS articles 87, 143 and
256). Freedom to conduct scientific
research in areas under exploration con-
tracts is stated in the Nodules Regula-
tions (Pact 1, paragraph 4), the Sulphi-
des Regulations ([SBA/16/A712/Rev.1,
Part [, paragraph 41, and the Draft
Cobalt-rich Ferromanganese Crust Regu-
lations (ISBA/18/C/L.3, Part 1, paragraph
4. A US role in the [SA and participa-
tion in the Agreement awaits ratifica-
tion or accession to the Convention as a
treatv requiring approval by a two-
thirds majority of the US Senate, where
the Convention has vet to be voted on.
An extensive list of US supporters of the
conventien includes all living Chiefs of
Naval Operations, all living Secretaries
of State, the Joint Chiefs of Staff, the
Coast Guard, the Oceans Policy Com-
mission, the Natienal Ocean [ndustries
Assodiation, the Chamber of Commerce,
the Financial Roundtable, and the
National Governor's Association.

REFERENCES

Hean, [, 2012, Prospects for rare carth ele-
ments from marine minerals: [nternational
Seabed Authority Briefing Paper02/12, 4 p.

Hem, LR, Conrad, T.AL and Dunham, R.E.,
20009, Scamount charactenstics and mine-
site model applicd to exploration- and min-
ing-lease-hlock selection for cobalt-rich fer-
romanganese crusts: Marine Georesources
and Geotechnology, v. 2712, p. 1601 7o,

International Seabed Authorityv: Handhook
201 3, 201 3, [International Seabed Authority,
lamaica, ISSN:0799-1827, 94 p, 7

Morgan, €., 2012, A geological model of
polymetallic nodule deposits i the Clan-
on-Chpperton fracture zone: International
Seabed Authority Bricfing Papert] /12, 12 p,

Lona, P, 2008, The changing vision of
marine minerals: Ore Geology Revicws, v
33, p.ol8-boo. doe101016/] oregeorey.
2007030006,

Rona, P, Klinkhammer, G, Nelsen, T4,
Trefry, [LH., and Elderfield, H., 1980, Black
smokers, massive sulfides and vent biota at
the Mid-Atlantic Ridge: Nature, v. 321, p.
33-37.

United Nations, 1997, The Law of the Sea:
United Nations Publications, Sales No, F.97.
V10,294 p. @

SMiIN 913§



OCTOBER 2013 NUMBER 95

SEG Release: A New Compilation on Porphyry Deposits

With the publication of this collection of papers on porphyry deposits, SEG
cant addition to its popular Compilation series. Introduced in 2007, the seri
gether papers on a single theme, collected from the entire archive of Economnii
and other SEG publications, in a searc hable, digital format—on CD-ROM o
the case with the newest release, ona DVD. The porphyry compilation, orgar
by Editor David Cooke, was available at the Whistler 2013 Conference in S
tember and can now be purchased online through the SEG bookstore {ww
segweh.org/store). We include below the preface written by Cooke, which alsc
appears on the DVD,

A Compilation
1905~

Porphyry Copper, Gold, and
Molybdenum Deposits: 1905-2012
David R. Cooke (SEG 1992F)

CODES-The Australicn Research Council's Centre for Excellonce in Ore Deposit
Research, University of Tasiania, Private Bag 126, Hobart, Tasiania 7601, Austy

_ lectiahé.fm‘m
Economic 6

Porphyry deposits are the world's prin-
cipal resources of Cu, Mo, and Re, and
are major resources of Au and Ag. Since
1905, more than 700 articles concerning
porphvry deposits have been published
bv the Society of Economic Geologists
in its various publications (Eamiannic
Geaologr, Anniversary Volumes, Eco-
nomic Geology Monographs, Reviews in
I'conomic Geology, Special Publications,
Guidebooks, and the SEG Newsletten,
This DVDY is a compendium of those
papers, dating back to the historical

E-mail, ). Cooke@utas edu.au

September 27-30, 2014
Keystone, Colorado, USA

SEG 2014 CONFERENCE |
Building Exploration Capability
for the 21st Century =

studies of Bingham, Butte, C
camata, [l Teniente, and oth
districts, and continuing thr
latest Special Publication, n
a9y awmd Genesis of Meajor apper
aviet Districts of the Worlah, and the 2013
special issue of Econompic Geole My, on
Pebble, Alaska. The DVD is subdivided
into three sections and 16 subsections:

Section 1 - Introduction
B Review papers and ore deposit models
Section 2 - Geographical regions

B North America
B Central America and the Caribbean

B South America and Antarctica
B [urope

B Asia

B Oceania (including Mapuai

Section 3 - Specialized topics

B Porphvry Mo (£ W) deposits

B [ireccias in porphvrev-related
environments

B [gneous geochemistry
and geodvnamics




