
It is important to consider the potential
environmental consequences of harvesting
nodules. Nodule collection could have an
impact on the seafloor ecosystem,
particularly through the sediment plumes
generated. In processing the nodules, it
would be expected that up to 96% of the
weight would be unusable tailings if the
manganese and iron were not recovered.
These tailings would have to be disposed
of carefully. 
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For more information on manganese nodules please refer to:
Manganese nodules of the Cook Islands by Stuart G. Kingan
(SOPAC Miscellaneous Report 295, 1998) and Economic and
development potential of manganese nodules within the Cook
Islands exclusive economic zone (EEZ) by A.L. Clark et al. (East-
West Center, 1995).
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The estimated Cook Islands polymetallic nodule resource is
staggeringly large. These nodules can occur in very high
densities (up to 60 kg/m2). The mineable resource is estimated
to be 7.5 trillion tonnes.

in these nodules, worth 10 to 30 times
more than the copper or nickel. And the
Cook Islands nodules have among the
highest cobalt content recorded in the
Pacific. It is estimated that the cobalt
resource is about 32 million tonnes, the
equivalent of 520 years of the current
world demand. 

Cobalt is utilised in diverse industrial
applications. Mostly it is used in super-
alloys in the aircraft industry but demand
is also increasing for use in rechargeable
batteries for laptop computers and other
applications.

In the past, most of the global supply of cobalt came from Africa.
However there were often disruptions in supply. This affected the
price which, over the past 20 years, has ranged from NZ$ 30 to
120 per kg (see figure on the back). However, recently some
stability in price has occurred with an increased diversity in supply
from countries, including Canada, Russia and Australia. 

From the size of the nodule resource a monetary value can
be calculated as follows: cobalt is estimated to be worth
NZ$ 2 trillions, nickel to be worth NZ$ 380 billions and
copper to be over NZ$ 50 billions. In reality the Cook Islands
would never earn such large amounts of money because
there are numerous sources for these minerals and the costs
of sea-bed mining are high.

For twenty years, information on the Cook Islands nodule
resource has been collected. Institutions that have played an
important role include: the South Pacific Applied Geoscience
Commission, the Metal Mining Agency of Japan, the East-
West Center, the US Trade and Development Agency and the
Commonwealth Secretariat.

Exploitation
Cook Island nodules occur in very deep
waters in the order of 5,000 m. This depth
poses many challenges for a mining system
that is able to offset the costs of recovery. 

For some years other countries have been
researching into mining methods
applicable to these depths; notably Japan,
which relies almost totally on imported
trace metals, but also the United States of
America which is the world’s largest
market for cobalt.

The Cook Islands

exclusive economic

zone (EEZ)

Cobalt is
 the most

valuable metal

covers 1.8 million square kilometres. In
this area, the most significant mineral
resource is the manganese nodules that
are found on the seabed. 

These nodules are formed by metallic
compounds slowly precipitating out of
the ocean water. Nodules may grow at a
rate of about two millimetres per million
years. Deep currents that flow from the
Antarctic region towards the equator
influence the formation of nodules in
Cook Island waters. These waters are rich
in cobalt, nickel and copper. 

Manganese  16/3/00 8:35  Page 3


