
World Ocean Review is a unique publication about the state 

of the world’s oceans, drawing together various strands of cur-

rent scientific knowledge. The following report, the third in the  

series, focuses  on marine resources and the opportunities and risks  

associated with their potential exploitation. It is the result of  

collaboration between the following partners:

The Kiel-based Cluster of Excellence brings together marine  

scientists, earth scientists, economists, medical scientists, mathe-

maticians, lawyers and social scientists to share their knowledge 

and engage in joint interdisciplinary research on climate and  

ocean change. The research group comprises more than  

200 scientists from 7 faculties of the Christian-Albrechts-Univer-

sity of Kiel (CAU), the GEOMAR Helmholtz Centre for Ocean 

Research in Kiel, the Institute for World Economy (IfW) and the 

Muthesius University of Fine Arts.

The International Ocean Institute is a non-profit organization 

founded by Professor Elisabeth Mann Borgese in 1972. It consists 

of a network of operational centres located all over the world. Its 

headquarters are in Malta. The IOI advocates the peaceful and 

sustainable use of the oceans.

The bimonthly German-language magazine mare, which focuses 

on the topic of the sea, was founded by Nikolaus Gelpke  

in Hamburg in 1997. mare’s mission is to raise the public’s  

awareness of the importance of the sea as a living, economic  

and cultural space. Besides the magazine, which has received  

numerous awards for its high-quality reporting and photographs, 

its publisher mareverlag also produces a number of fiction and 

non-fiction titles twice a year. mare
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Following on from World Ocean Review 2, which explored the future of f ish and f isheries, I 

am delighted to present the third volume in the series. In this World Ocean Review (WOR 3), 

we focus on marine resources and the opportunit ies and r isks associated with their potent ial 

exploitat ion. 

Two salient facts merit part icular attent ion. First ly, very l it t le is known at present about 

the resources found in the world’s oceans, and their explorat ion and especial ly their produc-

t ion pose immense technical challenges. And secondly, there is insuff icient public awareness 

and debate about these resources and their ut i l izat ion. Oil, gas, minerals and methane 

hydrates l ie in the l ight less depths of the oceans, and their extract ion is hidden from sight. 

Even the products manufactured from them are not always obvious or tangible in our daily 

l ives. This contrasts sharply with the large body of informat ion available about the world’s 

f ish stocks and the f ishing industry, and the public’s just i f ied interest in this topic. Obtaining 

food from the sea is fundamental to our l ives and has formed part of our consciousness for 

thousands of years. In that sense, raising people’s awareness of the problems associated with 

f ishing is a relat ively simple task. Indeed, polit icians are now responding to growing public 

pressure – part ly created by publicat ions such as WOR 2 – and are turning their attent ion to 

more sustainable f ishing in the hope that the ext inct ion of numerous species of f ish can st i l l 

be averted.

But there is st i l l a long way to go before we achieve a similar level of knowledge and pub-

l ic awareness of marine resources. In my view, it is crucial to launch a debate about the use 

of these non-l iving marine resources – for without our natural collect ive interest in these 

diverse problems, we cannot exert the pressure that is needed to ensure that marine resourc-

es are extracted and ut i l ized in a sustainable manner. 

In this volume, you will f ind informat ion about the format ion, explorat ion and product ion 

of marine resources: not only oi l and gas but also ores, in the form of manganese nodules, 

cobalt crusts and massive sulphides. A separate chapter is devoted to methane hydrates. The 

extract ion of al l these resources poses major technical challenges and is a highly content ious 

issue due to the environmental r isks involved. It could also become the basis for a powerful 

economic sector with the prospect of extremely high returns and signif icant polit ical ramif i-

cat ions.

Yet i f such large-scale business is hidden from view, this not only poses a threat to the 

environment: it a lso jeopardizes fundamental human rights and social just ice. The mult i- 

nat ionals in part icular, such as Shell, ExxonMobil and Total, which have been producing oi l 

in West Africa for years, saw no need to protect the natural environment or to ensure equit-

able sharing of benefits f rom oil revenue in the past . 

There are very signif icant opportunit ies but also r isks for the future in and on the seabed. 

I hope that WOR 3 will give you al l the facts you need. 

Nikolaus Gelpke

maribus gGmbH Managing Director, mareverlag publisher and IOI President 
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Humankind has l ived with the sea and ut i l ized its services since t ime immemorial. We are 

drawn to the sea, for the coasts offer many benefits to local communit ies. But with the world’s 

populat ion rapidly increasing, many of us are start ing to worry about the future of the oceans 

and the coasts. How can a balance be achieved between conservat ion and use? Is development 

towards sustainable use of marine resources possible?  

These quest ions are part icularly relevant in the case of mineral and energy resources 

from the sea. Resources that regenerate quickly, such as f ish, shellf ish and algae, can in prin-

ciple be exploited sustainably, provided that their habitats are secure and harvest ing is regu-

lated so that enough of the resource remains in the sea to al low reproduct ion. The challenges 

relat ing to f ishing, for example, were discussed in World Ocean Review 2. Mineral and ener-

gy resources, however, form over many mill ions of years, and there is only a f inite amount of 

these resources available for future generat ions. What’s more, they often l ie hundreds of 

metres under the seabed and can only be extracted with complex technology. How can these 

resources be exploited equitably and, as far as possible, sustainably? And can the environ-

mental pollut ion associated with their extract ion be minimized? 

World Ocean Review 3 is dedicated to these marine resources. It focuses on their ut i l iza-

t ion as sources of energy and metals, and gives the facts about the known oil and gas deposits 

beneath the seabed and the f ixed gas hydrate deposits on the cont inental shelves. It informs 

readers about the potent ial af forded by the three main types of mineral deposit: manganese 

nodules, cobalt crusts and massive sulphides.

Methane hydrates are the subject of much discussion at present. Very extensive deposits 

of what is ef fect ively natural gas t rapped in ice are believed to exist – perhaps larger than all 

the world’s known oil and gas reserves combined. There are init ial plans to extract gas 

hydrates on the cont inental shelves. This wil l create r isks, but also opportunit ies. Methane 

hydrates are a cleaner fuel than coal. Could methane hydrate extract ion be a bridging tech-

nology in the t ransit ion to a sustainable energy supply for our societ ies? 

Marine resources have great potent ial, and it may be possible to start exploit ing them 

prof itably very soon. However, their extract ion is f raught with r isks and could potent ial ly 

cause severe degradat ion of the marine environment. Is that what we want? If not , what mit-

igat ion opt ions exist? What kind of f ramework must be negot iated at the nat ional and global 

polit ical level? 

The future of the oceans is int imately l inked with the future of marine and coastal 

resource extract ion and therefore with most people’s, i f not everyone’s, future. In that sense, 

I wish you an interest ing and informat ive read. 

Prof. Dr. Martin Visbeck

Spokesperson of the Cluster of Excellence “The Future Ocean”
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