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            Sturla Henriksen navigates the profound interplay between the vast, life-sustaining ocean and human civilization, unveiling its dual role as both a nurturing force and a formidable challenge. Sturla delves into the ocean’s impact on history, climate, and geopolitics while blending scientific rigor with personal insights. His book, The Ocean, is at once a thematic journey as it explores how the ocean has shaped societies, driven global power dynamics, and a major influencer of our climate and future. Through this book, Sturla offers an ultimate reflection on how we can harmonize with this vital force to ensure a sustainable future.
      

            Dr Kilparti Ramakrishna, Director of Marine Policy Center and Senior Advisor to the President on Ocean and Climate Policy, Woods Hole Oceanographic Institution, and a lead author of the Fifth Assessment by the Intergovernmental Panel on Climate Change (IPCC)
      

            With broad pen strokes Sturla Henriksen shares his love and insights for our oceans. Sprinkled with enlightening detail he walks us through the crucial role oceans play in many of mankind’s key challenges, but also how it provides us with solutions and hope. Sturla has a unique background as a macro economist, for many years he was a very appreciated CEO of the Norwegian Shipowner’s Association and lately he is the UN special advisor for Oceans. Understanding the mechanisms of the market economy, shipping industry and current political environment, he does not shy away from contextualizing the issues at hand from an existential and moral perspective, which makes this book so relevant and important.
      

            Carl-Johan Hagman, President and CEO, NYK Group Europe
      

            One cannot draft, negotiate, interpret, or implement law and policy in a vacuum. It is imperative to understand the context. If you have ever wondered, ‘Why is the Ocean…’ from scientific, historical, geopolitical, societal, legal, economic, and cultural perspectives, this is the book you want to read. Henriksen also reveals the unprecedented degradation of the Ocean and explains why a healthy Ocean is the solution to many of our problems. This book is not just informative; it's an immersive experience, as if the author is sitting next to us, answering our questions with fascinating facts, personal experiences, and insights.
      

            Hiroko Muraki Gottlieb, Representative for the Ocean and Head of Delegation to the High Seas Treaty negotiations, International Council of Environmental Law, and Associate, Department for Organismic and Evolutionary Biology, Harvard University
      

            A prominent corporate leader and a UN expert in ocean affairs, Sturla Henriksen has been an insider or a direct witness of the many dramatic stories that he so elegantly describes in his book. Ocean health, governance and economics, painful relations with homo sapiens – the author presents these complicated issues to the reader in an informed and emotional manner. Gradually but systematically, individual stories coalesce to a grand vision, not only about the ocean, but also about us, humans – our destiny, moral, and future. Through Sturla Henriksen’s literary talent the ocean teaches us that we need to be more humane and considerably less selfish to secure our common future.
      

            Vladimir Ryabinin, Executive Secretary of the Intergovernmental Oceanographic Commission of UNESCO (IOC/UNESCO) and Assistant Director-General of UNESCO 2015–2024
      

            This book touches our blue planet with a cherishing pen, guiding the path toward international cooperation in good ocean governance, even as the oceans hold a troubled past, where disputes have left a trail of sorrow. Earth remains the only planet humanity can inhabit so far, and this book illustrates approaches to protect our blue planet, helping to build confidence in a sustainable future.
      

            Dr Yang Jian, Senior Fellow and former Executive Vice-Chairman, Shanghai Institutes for International Studies (SIIS)
      

            Unlocking the mysteries, the history, and current opportunities the ocean offers in one publication demands experienced and insightful eyes. Sturla is an inspiring leader who understands the past, provides a sharp analysis of the present, and has a bold vision for the future. This book offers a profound exploration of our delicate relationship with the ocean and what more we can expect from it. Take a deep breath and dive in!
      

            Ignace Beguin Billecocq, Ocean and Coastal Zones Lead, Climate Champions, United Nations Framework Convention on Climate Change (UNFCCC)
      

            Sturla Henriksen has written an incredibly thoughtful look at the changing ocean and our changing relationship to it in the 21st Century. He brings a practitioner’s voice of experience, a policy maker’s critical eye, and a humanist’s sense of self to reflections on the new ocean security landscape. His discussion of evolving maritime security threats – and the danger they pose to global peace and stability – should be assigned reading for politicians of all stripes.
      

            Whitley Saumweber, Director, Stephenson Ocean Security Project, Center for Strategic and International Studies (CSIS), and President Barack Obama’s Associate Director for Ocean and Coastal Policy in the White House Council on Environmental Quality
      

            I know Sturla from his role as ocean advisor to the UN. I have always regarded him as a kind, gentle man, full of energy and passion, and I have admired his drive and ability to make a difference. In this 400 page love letter to the ocean, it is easy to understand where his energy comes from. Full of excitements, fears, joys, fascination, frustrations, wonder, awe, darkness, hope, tears, and facts. This book will help you see what Sturla sees. It will give you space to feel, and it will provide you with new knowledge and the necessary overview effect. Importantly, it will give you energy to roll up your sleeves and join him, as it urges you to engage in the hard work required to make this world a better place.
      

            Henrik Østerblom, Science Director at the Stockholm Resilience Centre and Professor at Stockholm University and the Royal Swedish Academy of Sciences
      

            Sturla Henriksen is familiar with the ocean through his extensive career and as a UN expert, but most of all, as an ocean lover. What an experience! So, writing a book on the ocean is unsurprising for another ocean lover like me. What is surprising, though, is his decision to follow a totally inclusive and holistic approach. What an ambition! Our planet is blue, and the ocean is immense! As my Greek ancestors used to say, Ocean was a Titan, the son of the marriage between the Earth and the sky, controlling the game between them! The Ocean still controls the game on our planet, and the book proves it. Sturla discusses the whole blue economy and its sectors, the new aspects of sustainability, the green dilemmas, and the geopolitical challenges in the brave new world. And I am satisfied that his eyes look towards the future. After all, the 21st century will be the century of the oceans! In a nutshell, the book gives a complex picture of the relationship between the sea and humanity through the ages. Nothing less than that!
      

            Maria Damanaki, Global Managing Director, Oceans, for The Nature Conservancy, and European Commissioner for Maritime Affairs and Fisheries 2010–2014
      

            The dangers of viewing the world through a western lens are clearly set out in the book and provide a powerful reminder to those of us who seek the abolition of modern slavery. It is vital that we understand the context of colonisation and exploitation – and our profound contribution to these injustices – if we are to end the cruelty of human trafficking and forced labour.
      

            Dame Sara Thornton, Professor of Practice in Modern Slavery Policy, University of Nottingham, and Independent Anti-Slavery Commissioner for the United Kingdom 2019–2022
      

            Sturla Henriksen’s book nails it by pointing to the pressing dilemma we face: balancing the need to exploit the ocean’s resources for economic growth and green technology with the imperative to protect fragile marine ecosystems. By diving into this complex issue, Henriksen kickstarts the crucial discussion needed to find sustainable solutions, urging us to rethink how we manage and value our greatest shared resource – the ocean. A must-read for anyone interested in regulation, governance, environment, and climate, this book sets the stage for meaningful exchange on how we ensure a sustainable use of our oceans.
      

            Andreas Nordseth, Director-General, Danish Maritime Authority, and Chair, European Maritime Safety Agency 2017–2023
      

            This book is a masterful review of the environmental, geopolitical and economic forces shaped by the world’s oceans – past, present and future. Henriksen’s view is both monumental and personal, capturing these broad trends while providing an insider’s view of the meetings and settings in which global ocean governance is contested and forged. This highly readable and engaging volume will be of interest to scholars, policymakers, and concerned citizens seeking to understand the politics of our liquid planet and wishing to make a contribution towards protecting it.
      

            Elana Wilson Rowe, Research Professor, Norwegian Institute of International Affairs (NUPI), and Associate Professor at the Norwegian University of the Life Sciences
      

            Henriksen succinctly describes the historic role and impact of the ocean economy as we know it today. The ambitious and wide ranging work helps us understand that, in spite of the existential challenges we face, we are still able to materially address climate change through achievable actions in the ocean economy. The book shows us, for example, how technology ready solutions such as the transition to new ship design operating models and new fuels can materially reduce the world’s carbon emissions.
      

            Thomas Thune Andersen, Chair of Lloyd’s Register Group (LR), and Chair of Orsted 2014–2024
      

            Sturla shows why preserving the oceans is so important to the future of our planet – and how this effort will be fundamentally determined by human cooperation. Preserving our natural environment and ensuring a just transition for workers clearly need to go hand in hand.
      

            Stephen Cotton, General Secretary, International Transport Workers’ Federation (ITF)
      

            A thought-provoking, well-written and deeply considered book which goes to the heart of our oceans, blue economy and climate change. It does not just highlight the issues but proposes fundamental solutions to mitigate the rapidly changing negative environmental damage being wrought. A must-read.
      

            Guy Platten, Secretary General, International Chamber of Shipping (ICS)
      

            I read Sturla’s book with interest and found how it wove personal accounts and storytelling with facts very compelling. The prose is very easily digestible so I think the book will accomplish its goal of improving ocean literacy! Compellingly, the book is highlighting the food-energy-water nexus and how sustainability needs to consider many aspects beyond decarbonisation. Indeed, water treatment remains the single largest use of energy and energy conversion the single largest use of water. This book consistently points out the crux of conservation and preservation, both with regard to water and energy.
      

            Lynn Loo, Professor, Princeton University, USA, and CEO, Global Center for Maritime Decarbonization, Singapore
      

            The geopolitics of the oceans and its resources will define relationships between countries and communities in the 21st century – as it has throughout history. Sturla Henriksen’s book The Ocean should be required reading for all who wants to be effective policymakers, diplomats, military commanders, natural resource managers, and civil society professionals today and in the decades to come.
      

            Johan Bergenas, Senior Vice President Oceans, World Wildlife Fund (WWF) US
      

            The ocean connects us, it feeds us and it promises both opportunities and risks. Sturla Henriksen gives us important perspectives on the global commons. Read, reflect and digest these perspectives in his great book.
      

            General Eirik Kristoffersen, Chief of Defense, Norway
      

            A book as big as the ocean. Each chapter is full of ideas, humor and poetry, and shaped by a lifetime of thinking and caring about the ocean. It is a beautiful and poetic book filled with big ideas and drawn from a lifetime of lived experience. The book is also a powerful medicine in a world of distractions and escapism. Sturla’s enthusiasm for the ocean, for rolling up his sleeves and getting to work, is contagious. A potent reminder that more is possible.
      

            Robert Blasiak, Associate Professor, Stockholm Resilience Center
      

            In addition to an extensive and quite unique knowledge related to the ocean, Sturla demonstrates in this book some amazing skills for storytelling. This reads like a novel with a lot of excitement. A must read for anyone who wants to understand why we should finally care about our Ocean, the core engine for life on our planet!
      

            Vincent Doumeizel, author of ‘The Seaweed Revolution – How Seaweed Has Shaped Our Past and Can Save Our Future’
      

            Immerse yourself in the captivating world of maritime affairs with The Ocean by renowned maritime expert Sturla Henriksen. This compelling book delves into the longstanding significance of oceans in global power dynamics and explores how contemporary geopolitical shifts are redefining the roles oceans and maritime issues play. Henriksen offers readers a rich and profound analysis of emerging challenges and opportunities in ocean governance, providing valuable insights into the future. The Ocean is essential reading for policymakers, scholars, and anyone interested in the evolving landscape of international relations. This book is a timely and enlightening guide to understanding the critical role oceans will play in shaping our world.
      

            Ulf Sverdrup, professor at the Norwegian Business School (BI), and Director, Norwegian Institute of International Affairs (NUPI) 2011–2023
      

            This captivating and very readable book offers a treasure trove of information in describing the critical importance of the world’s oceans. Sturla Henriksen has for many years been an eloquent and strong voice in respect of the oceans, and his knowledge and professionalism is exceeded only by his boundless passion for the subject. He tries, and succeeds, in writing what is an even-handed analysis of a massive and highly complex subject. I can highly recommend this excellent book.
      

            Esben Poulsson, Immediate past Chairman, The International Chamber of Shipping (ICS)
      

            This eminent book is neither a thriller nor an action story, but when you start reading it cannot be put down. It is well written, flows easily and the anecdotes and topics really get under your skin. Sturla Henriksen touches on a wide range of interesting topics and in some he takes us really deep down, posing extremely challenging and often unwelcome questions. Questions to which the answers we find will shape our future. It is a remarkable and timely book, and I wish a book like this had been in the curriculum of my schools. I would then have been much more knowledgeable and better informed to have views on all the difficult game changing questions and solutions ahead. But I do take comfort in the fact that it will be available for our young generations. A great gift book.
      

            Thor Jørgen Guttormsen, President of the Norwegian Shipowners’ Association 2010–2012, and former CEO of Høegh Autoliners and Høegh LNG

            I often wonder about the vast oceans – the sight, power and fury of crashing waves, the calm at daybreak or dusk, and life beneath offering a myriad surprises. A gift for the ages. And yet, too often we have taken this beauty for granted resulting in the consequences we see and feel today. There is only one Earth. Humanity must fully reflect on the incredible privilege and responsibility to enjoy this beauty that surrounds us. All this can disappear… what was handed to us will not be what we hand over to the generations that follow.
      

            The Ocean is a wonderful series of interesting vignettes that Sturla Henriksen has woven into a compelling narrative to make us pause, think and consider. A must-read for all ages if we are to confront the realities of the darker side of individual and collective aspirations gone wrong.
      

            I have been moved…
      

            Gerardo A. Borromeo, Chief Executive Officer, PTC Holdings Corporation
      

            Sturla Henriksen brings unparalleled experience and exceptional insight to bear in this holistic story of how the ocean has formed our world and will shape our destiny. The book draws the lines between the ocean as biosphere and arena for economic activities as well as describing the ocean’s role in today’s geopolitical rivalry. The analysis of the ocean’s role in the current geopolitical rivalry intuitively connects with data available from multiple sources rarely put in context. Compelling read!
      

            Svein Ringbakken, CEO, The Norwegian Shipowners’ Mutual War Risks Insurance Association (DNK)
      

            Sturla Henriksen has produced a remarkable study of the state of our oceans. Partly personal reflection, partly academic analysis, the book speaks to the heart as well as the brain. Recommended reading!
      

            Alf Håkon Hoel, Professor, UiT The Arctic University of Norway
      

            As group CEO of the Wilhelmsen group, a global maritime industry group, and a representative of a family that has lived with and off the ocean for more than 160 years, I appreciate the insights and perspectives shared in this book. It highlights our deep connection to the ocean, and the importance and vast opportunities the ocean represents when managed responsibly for future generations.
      

            Thomas Wilhelmsen, Group CEO and fifth-generation shareholder of the Wilhelmsen Group
      

            The Oceans are our common responsibility and taking the maritime industry safely into the next century requires collective action. Fortunately, we see many strong players both on industry and policy side acting and shaping the future of shipping. The coming years will be crucial to meet key targets towards zero in 2050 and a book like this is a valued reminder of exactly what is at stake.
      

            Bo Cerup-Simonsen, CEO, Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping
      

            The book gives a unique insight in the wonders of the Ocean and why we should care about it.
      

            Jan-Gunnar Winther, Pro-rector research and development, UiT The Arctic University of Norway, and Director, the Norwegian Polar Institute 2005–2017
      

            The ocean is the lifeblood of our planet. An immense treasure of resources and life, an arena for international trade and cooperation – and a battleground for geopolitical strife. Sturla Henriksen’s book provides an excellent overview of the ocean’s profound influence on our past and present, highlighting also how the maritime domain holds the key to some of our most pressing challenges ahead. A must-read for anyone interested in a sustainable ocean economy.
      

            Rolf Thore Roppestad, CEO, Gard
      

            It has taken far too long for today’s world to realize that without the ocean there would be no life on earth. We originate from the ocean, we depend on it and global leaders will have to urgently create a new sustainable alliance with the ocean. There could be no better guide for this journey than Sturla Henriksen.
      

            Lise Kingo, Independent Board Director, and CEO and Executive Director of the UN Global Compact 2015–2020
      

         

      
   


   
      
         
            to christine, cecilie, silja, mathilde, theodor and ferdinand, with love, and in hopes that your generation will take responsibility where my own has failed
         

         

      
   


  
   
    
     
      PROLOGUE
     

    

    
     
      ‘No ocean, no life. No ocean, no us.’
     

     
      Sylvia Earle, American oceanographer
     

    

    
     My first encounter with the ocean was not a pleasant experience. I must have been three or four years old and the memory that has stayed with me is of gulping down bitter saltwater and thrashing my limbs as I sank into the cold, dark depths. Seemingly out of nowhere, firm hands latched onto my shoulders and pulled me to the surface. My father had jumped in, fully clothed, when I slipped off the narrow, wet wooden dock where he and my uncle were cleaning fish and chatting.
    

    
     The only injury I sustained was a good scare, but with time that fear was replaced by fascination with the powerful and mysterious blue world. Many years later, I can look back on hundreds of hours below the surface as a scuba diver, and on days and nights underwater in tropical and cold regions of the world. But my respect for the ocean remains unchanged. I can still sense its Janus face, how its shimmering surfaces can reflect a cloudless sky – and conceal the darkest of depths. When you enter its kingdom, it is as if the ocean itself decides whether or not it will also allow you to depart.
    

    
     Through my professional career as a maritime executive, and later as special advisor to the United Nations, I have also come to better understand the ocean’s existentially ambidextrous nature: how it can be both a generous ally and a powerful adversary in dealing with the most important challenges faced by humanity today.
    

    
     The ocean is considered the origin of all forms of life, the planet’s great mother and the human race’s most important public commons. It is the earth’s largest biosphere, the space that can sustain life. The ocean is in a constant state of movement, replete with sound, colour, life forms and social interaction. It determines the weather, the climate, natural diversity and our living conditions. Without the ocean, there would be no life on earth. The ocean runs like an oscillating blue line through the history of the human race, into the present day and our future. Its vast surfaces have created barriers between countries and bridges between continents. The ocean has shaped societies, given birth to superpowers and destroyed civilisations. It has laid the foundation for growth and prosperity, global power and national humiliation. It has taken lives, shattered dreams and inspired hope. It has forged the identities of nations, the mentalities of populations and the individual’s understanding of the world. It has provided the underlying conditions for ideology, policy, culture and religion.
    

    
     The ocean has formed the basis for how we act and interact across national borders, how we organise our societies and how we live our lives. It has lifted billions of people out of poverty and landed millions in despair. It provides food and livelihoods, and its trade lanes and natural resources constitute the backbone of the global economy.
    

    
     The ocean is also inextricably interwoven with all the important challenges we are facing in our contemporary world. Its powerful currents carry riches and resources, and pollution and problems, from coast to coast. The ocean helps slow global warming by absorbing large quantities of heat and greenhouse gases from the atmosphere. But at the same time, this process destroys marine ecosystems and causes sea-level rise, which harms communities in coastal regions all over the world. Evaporation from the ocean surface further fuels the extreme weather events afflicting every part of our planet with increasing intensity. The mutually reinforcing interaction between the warming atmosphere and the warming ocean is the most important driver of climate change and the source of its most dangerous consequences. Simultaneously, the ocean itself holds important keys to breaking out of this vicious cycle. Nature-based marine solutions and maritime industries alone can contribute a full third of the cuts in emissions needed to reach the goals of the Paris Agreement.
    

    
     In this way, the ocean is where the crises of our time meet the opportunities of the future. It represents one of our most important concerns – and greatest hope.
    

    
     It is only through a holistic approach, by understanding the connections and the whole, over time and across issues, that we can truly improve our ocean literacy and comprehend the ocean’s significance for our history, the present day and the future. This approach defines the focus and ambition of the book. It is a book about the relationship between the ocean and the human race. It is about the ocean as a condition, a cause and a force of civilisation, how it has formed our world and will shape our destiny.
    

    
     Adding a personal flavour to the discussion, I am drawing on my own experiences over the years, blending the top-down perspective of my professional maritime career, the bottom-up view of a passionate scuba diver, and my reflections as a concerned citizen and father.
    

    
     The book is organised thematically. Chapter 1 invites you on a journey into outer space to gain an overview and a glimpse of ‘the big picture’ through the astronauts’ perspective of our beautiful, shimmering blue planet. In Chapter 2 we travel in the opposite direction, into the ocean space, where we explore the ocean as a physical, chemical and biological sphere. We will look at the underwater wildlife and landscape. We will see how bodies of water, ocean currents and marine ecosystems influence the climate, weather and nature on land. Chapters 3 to 6 address how the ocean has shaped human lives, societies and world history, with a particular focus on events from the past five hundred years. We will explore how power at sea made it possible for Western countries to colonise large parts of the world, and the ocean’s role as a domain and premise provider for trade, economic growth and the global distribution of labour, income, wealth and prosperity. We will discuss how the ocean has shaped international relations, the balance of power between states and the UN-led, rules-based world order of today. Chapter 7 addresses the impact of global warming, pollution and litter on marine life, and how global sea-level rise is threatening human life, homes, livelihoods, crops and infrastructure on shore. We will look at the ocean-climate nexus, the mutually reinforcing interaction between the climate and the ocean. We will address some of nature’s tipping points, and how a warmer ocean leads to more intense heatwaves, drought, flooding and extreme weather events. Chapter 8 explores the vital role of the ocean in the green transition, how it can contribute to a better future for a growing world population and why the blue economy is expected to grow more rapidly than the global mainland economy in the decades ahead. Chapter 9 explores the ocean as a cause of, and domain for, the increasingly exacerbated international tensions of today. We will look at how rivalries between major powers are played out at sea, and why many countries are expanding their military fleets and reinforcing their coastal defences. We will also look at how the tense international situation of today is challenging the authority of the United Nations and the global regulatory system governing activities at sea. Chapter 10, the final chapter, gathers these many threads, asking, ‘So what and what now? Is there hope on the horizon?’ What must be done to halt the destructive, self-perpetuating dynamic between a warmer atmosphere and a warmer ocean? What will be required in the way of international cooperation, of policies and regulations, of political leaders and business executives – and of citizens like you and me? How are we to restore the health and productivity of the ocean, and tap the vast potential of the blue economy, to the benefit of present-day and future generations?
    

    
     Each chapter can be read individually and in isolation, depending on the reader’s prerequisites and interests. While the first chapters primarily describe underwater life, the marine ecosystems, biology, chemistry, physics and other factual information from the natural sciences, the subsequent parts of the book are more normative, analytical and coloured by my own assessments. This pertains, for example, to what I have chosen to include, omit and explain about history and the ocean’s contribution to the development of civilisation and the current era. The influence of the ocean on the history of humankind since the dawn of time has been thoroughly explored in monumental works such as 
     
      The Sea and Civilization
     by Lincoln Paine and 
     
      The Boundless Sea
     by David Abulafia. I have instead chosen to limit my focus to the past five hundred years to illustrate how the ability to exercise power on, from and across the ocean was critical to the emergence of the Western colonial powers, how this laid the foundation for the organisation of today’s global order and economic activity, and how this part of history continues to impact people’s lives, the aspirations and anxieties of countries, and the relationship between nation states.
    

    
     My opinions are also made clear when I discuss the motives and forces that are undermining trust and intensifying competition between the major powers in our times, and how these find expression at sea. My views are no less evident in the final, concluding chapter where I offer my thoughts on policy, leadership and responsibilities in addressing the serious challenges and vast opportunities offered by the ocean.
    

    
     The figures and statistics included in the book are intended to provide perspective on the scale of challenges and developments, and to calibrate opportunities, solutions and alternatives. The latter are important in terms of addressing the often little-discussed, but vitally important trade-offs and dilemmas inherent to the green transition. I have also devoted some paragraphs to explain the main provisions of the United Nations Convention on the Law of the Sea (UNCLOS), often referred to as the Constitution of the Ocean. While not attempting to provide an exhaustive account of this legal framework governing two thirds of the surface of our planet, I think it is nevertheless important to understand the basics of how it is defining the rights, responsibilities and obligations in humanity’s largest public commons, and how this body of rules and regulations constitutes one of the finest and most important examples of global cooperation.
    

    
     Key parts of the book are focused on the social sphere, politics, economics and international relations, topics that many readers may not immediately associate with the ocean. This is because we cannot understand the ocean’s significance for our history, present day and future if we only speak about what takes place under water. Neither can we understand what affects the ocean and underwater life without understanding what takes place on land. Then, for the sake of good order, I do not believe that everything that happens in the world could or should be explained with a ‘blue lens’.
    

    
     In the course of my work on this book, I have received invaluable feedback and comments from prominent international experts, great colleagues, friends and family. I am deeply grateful for how they have all generously and confidently shared their perspectives, views and insights on various topics. Without their encouragement, patience and feedback, this book would not have seen the day of light. They will all be thanked in a separate chapter of the book. Any errors, omissions and misunderstandings are, however, wholly and fully my responsibility.
    

    
     The views presented here are my own and do not reflect the official policy or standpoints of the United Nations.
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      1.
     

     
      ALAN’S TEARS
     

    

    
     
      ‘When I first looked back at the Earth, standing on the Moon, I cried.’
     

     
      Alan Bartlett Shepard Jr, American astronaut (1923–98)
     

    

    
     When Alan Shepard Jr planted his feet on the moon one day in February 1971, he was wholly unprepared for the intensity of his emotional response. After many years of hard work and determination, prevailing in numerous selections of potential candidates for this space trip, he had finally fulfilled a lifelong dream. But this was not the cause of his reaction. It was the sight of our beautiful, blue planet against the backdrop of the universe’s endless, ice-cold darkness that summoned his tears. A few moments later, as the seasoned astronaut had regained his composure, he pulled out the golf club he had brought along, a modified Wilson 6-iron. He placed the little white ball on the ground and, after a few fumbled attempts, finally hit the ball with a solid thwack. Although he went down in history as the fifth man on the moon, he was the first and so far the only one to play golf there.
    

    
     The experience on the moon was a watershed moment in Alan Shepard’s life, and the fragile beauty of our shimmering planet has made a similar lasting impression on many of the approximately 600 people who have thus far made the trip into outer space. The American astronaut James Irwin describes his impressions from the 
     
      Apollo 15
     voyage as follows:
    

    
     
      That beautiful, warm living object looked so fragile, so delicate, that if you touched it with a finger, it would crumble and fall apart. Seeing this has to change a man, has to make a man appreciate the creation of God and the love of God.
     

    

    
     Irwin would later refer to this space mission as his ‘Christian rebirth’.  Regardless of faith, to the surprise of many astronauts, travel through outer space often becomes a powerful inner journey, a meeting with oneself in a weightless state of existential wonder. Many speak of sudden, compelling insights about the meaning of life. Others describe an intense, overwhelming sense of their own mortality and insignificance in meeting with the infinitude of outer space. And they all speak of how perspectives shift and awareness expands apace with the growing distance from the Earth.
    

    
     The phenomenon is so widespread that psychologists have coined a phrase for it: the Overview Effect. The clear and immediate experience of connection to the Earth as a whole, and to all of humanity.
    

    
     From outer space, astronauts can admire the Earth’s unique cosmic signature, produced by the reflection of sunlight off the surface of the ocean. They can see how the ocean covers most of the planet, that it is so vast that if we placed all the continents of the earth side by side, like the Pangaea of geological time, the entire land mass would fit into the Pacific Ocean – and still be surrounded by water. They can sense how the depths of the ocean make up the planet’s largest biosphere. They are able to comprehend that the ocean is the home of some of the world’s strongest, most numerous and tenacious creatures, of the largest animals on earth, and of organisms so tiny that they are invisible to the naked eye.
    

    
     Viewed from space, it also becomes clear why most of humankind’s history and development has been written in shades of blue. For prehistoric coastal tribes, it was often simpler and safer to gather food from the ocean than to venture inland in search of berries and fruit or to hunt wild animals. The first primitive rafts and canoes were built by courageous individuals who ventured out to sea to fish, explore nearby islands or cross narrow straits and fjords. Through often tragic and hard-won experience, they grew more adept at building canoes and boats, better at sailing and more skilled at navigation. They ventured farther away from land, and soon the boldest of our predecessors migrated from the cradle of civilisation in Africa to journey across vast ocean areas in search of the unknown beyond the horizon. With time they learned to build even better boats and larger ships, harness the winds and currents, understand the ocean’s whims and cultivate the art of navigation. The ocean was then no longer an insurmountable and perilous barrier between tribes, peoples, empires and continents. From this point on, the ocean became a bridge for friendship, cooperation, inspiration and trade – and for subjugation, rivalries and wars.
    

    
     From the windows of a space capsule, astronauts cannot see state borders, political tensions, ideological differences or social distinctions. They cannot see people falling in love, forging friendships or celebrating successes, and neither can they see unfulfilled hopes, broken promises or shattered expectations. But they can discern the sharp contrast between the universe’s lifeless darkness and the shimmering fields of green and blue that make up the planet Earth. They can intuitively grasp the fragile balance and clear limitations of the atmosphere’s closed system. They can immediately recognise the human race’s common destiny and the deeper meaning of words such as responsibility, fairness, equality and sustainability. From outer space it becomes obvious that it is not possible to compensate for the careless destruction of nature and over-consumption of our planet’s resources by taking from ‘someone else’ or ‘something else’. We can only take from one another – or from those who will come after us. It becomes evident that it is only through collaboration and peaceful co-existence that we can take care of our planet, solve our common challenges and provide good lives for more people and future generations.
    

    
     For the astronauts it also becomes intuitively evident that the human race cannot take care of itself without taking care of the ocean – and that we cannot take care of the ocean without taking care of one another.
    

    
     While civilisations evolve on land, the ocean is, and remains, the human race’s largest public commons. Yet the ocean has been little explored, it is poorly governed and weakly managed. We know more about the surface of the planets around us than the seabed of our own, and ten times more people have made the trip into outer space than into the deepest ocean regions.
    

    
     But there are too few who care and even fewer who have any appreciable knowledge about how important the ocean is – for our lives, our society and our future. We use and abuse the ocean. We overheat, overfish, pollute, litter, contaminate and acidify this vast blue space. We destroy biological resources, life forms and marine ecosystems that are of vital significance to the earth’s natural balance, our current civilisation and our children’s futures.
    

    
     The ocean provides food, energy and transport routes. It provides livelihoods and recreation, and the basis for global economic growth and prosperity. It drives the major weather systems and performs ecosystem services of critical importance to all life on earth. The ocean has absorbed virtually all the surplus heat and a large portion of the greenhouse gases produced by human activity since the Industrial Revolution. The upper three metres of the ocean alone contain as much thermal energy as the entire atmosphere, and without the ocean’s services, the average global air temperature would be more than thirty degrees higher than it is today. But these immensely important contributions come at a price. The temperature of the ocean itself is rising, which contributes to the destruction of marine ecosystems and underwater life. The temperature increase also causes the global sea level to rise, posing an imminent threat to lives, livelihoods and coastal communities all over the world. Moreover, the higher temperature causes increased evaporation from the ocean surface, further compounding global warming and feeding the extreme weather events that are ravaging the earth with heightening intensity, and for longer periods of time. The ocean-climate nexus, the interaction between the warmer ocean and the warmer atmosphere, constitutes the most important driver and dangerous force of global warming.
    

    
     The impacts of the global warming, environmental degradation and loss of biodiversity are fast becoming visible and tangible, and they are emerging even sooner and with greater force than most scientists have predicted. All over the world crops are being destroyed and the production and distribution of food is disrupted by more extreme weather events, drought and flooding. The rising sea level is threatening millions of people, such as in the delta regions of Southeast Asia. The capital of Indonesia has been relocated because salty sea-water has penetrated groundwater reserves and rendered the ground conditions unstable. In the Pacific island state of Kiribati, authorities are planning to move the entire population to the neighbouring country of Fiji. In the Amazon, the rainforests and riverbeds are drying up, and in Mexico, monkeys are fainting from heat stroke. In Africa, the Middle East, India and South America, temperatures on some days reach such record-level highs that the conditions are incompatible with normal life. I happened to be in Rio de Janeiro when the city broke its own record for high temperatures in March 2024. A thermal sensation of 62.3°C was the result of temperatures exceeding 40°C in the shade, combined with unusually high humidity. This was of course not a problem for those of us fortunate enough to be staying at a hotel with air-conditioning and clean running water. I can only imagine how it must have been for the more than one million less privileged residents who suffered beneath scorching-hot tin roofs in the favelas on the hillsides surrounding the city.
    

    
     As usual, those who have the least are the hardest hit: the poor populations of the Global South. But also in more affluent countries the consequences are impossible to miss. In New York, Toronto and Sydney, people have recently had to wear face masks to protect themselves from the thick smoke caused by forest fires. In Athens, Madrid and Paris, thousands have died due to heatwaves, and in Romania, Poland and Germany flooding and landslides have caused human fatalities and swept away houses, bridges and cars. In the arid desert climate of Dubai, the city and airport were flooded for the first time when a full year’s precipitation fell in the course of a single day in April 2024. In the Netherlands, New Orleans and Tokyo, taller and stronger barriers are being erected to keep the ocean out.
    

    
     In recent years, shipping traffic through the Panama Canal has been reduced by almost one third for extended periods of time due to drought; there is not sufficient water to lift the ships through the locks. In the Atlantic Ocean, the surface water temperatures have reached record highs, and never before has the sea-ice extent in the Arctic and Antarctic zones been so low.
    

    
     The United Nations Intergovernmental Panel on Climate Change (IPCC) and the world’s climate experts have been warning us about all of this for many years, and now it is happening. The development and consequences are unfolding at a faster pace than previously imagined. The future has already arrived, 
     
      c’est déjà demain
     .
    

    
     And once again, Oceanus, the powerful, primal river encircling the entire earth in Greek mythology, will have critical roles to play when the next chapters of the history of the human race are to be written. As John Kerry, the former US Secretary of State and Special Presidential Envoy for Climate has put it, ‘You cannot protect the oceans without solving climate change and you can’t solve climate change without protecting the oceans.’
    

    
     At the same time, the ocean holds important keys to ensuring sustainable economic growth, increased prosperity and good lives for contemporary and coming generations. Nature-based marine solutions and maritime industries can help reduce emissions by one third of what is required to meet the goals of the Paris Agreement.  The ocean surface, water columns and seabed contain untapped opportunities for the production of food, electricity, medicine, transport and perhaps minerals, in a more sustainable manner than on land. Most of this production can be achieved through processes that have lower air emissions, reduced environmental footprints, shorter supply lines and mitigated risks of disruptions caused by drought, flooding or extreme weather events. Therefore, the ‘blue economy’ is expected to grow faster than the land-based global economy in the decades ahead.
    

    
     In this way, the ocean is appearing on both sides of the existential equation: it can contribute to a better future – and has the power to destroy the world.
    

    
     We already have more than enough knowledge, technology, money and resources to solve this equation. We have everything we need to unleash the ocean’s vast potential to the benefit of humankind and the natural world. It is fully possible: if we do it right and if we do it together.
    

    
     But time is not on our side, and now the world is moving in the opposite direction. Collaboration within the United Nations is crumbling and the rules-based world order is under siege. Major powers are turning inwards and against one another. Trust between countries is withering, and protectionism, populism and divisive nationalism are on the rise. Ominous echoes of ‘Make Great Again!’ can be heard on all continents
    

    
     In this situation of growing international tensions, the ocean constitutes, as always, an important driver and arena. All of the most powerful states, and many of the less powerful, are upscaling their naval activities and capabilities. They want to protect their coastal regions, secure trade routes, assert their rights in the ocean and strengthen their influence in the world. When the resources on land fall short, the fight over the resources found in the marine environment is intensified. Elliot Cohen, professor at Johns Hopkins University in Baltimore, writes that ‘we risk a competition for the seabed and rights of transit as fierce as the European competition for Africa in the nineteenth century. In such an environment, the security of free transit, upon which the global economy rests, will be in danger.’
    

    
     But it is not solely military activity at sea that reflects the growing tensions and unrest of our world. Every year, hundreds of thousands of desperate refugees fleeing war, poverty, persecution and destitution attempt to enter Europe by crossing the Mediterranean in overcrowded rubber rafts and dilapidated boats. For thousands of men, women and children, the dream of a better future ends with death in the ocean’s dark depths. So many refugees have drowned here that Tunisian and Greek fishermen now dread pulling in their nets for fear of finding human remains.
    

    
     The ocean is thus inextricably interwoven with the greatest challenges, most important trends and dramatic paradoxes of our day. It is both a cause and effect, a means and an end, in the evolution of human civilisation.
    

    
     Perhaps it would have been easier to understand these connections if we could see our own planet from the perspective of the astronauts. Perhaps the ‘overview effect’ is comparable to viewing a mosaic wall: we must take a step back in order to comprehend the whole. If we stand too close, we can see each of the tiny pieces, but not what is most important: the image they create together.
    

    
     When we adjust our perspective, we can also better understand the scale and proportions: although the ocean covers most of the surface of our planet, it constitutes only a small fraction of the earth’s total volume. ‘Relative to the whole planet, the depth of the ocean is thinner than the skin of an apple’, write Jan Zalasiewicz and Mark Williams.  If we had collected all the water in the ocean in a balloon, it would have made up only one tenth of a per cent of the earth’s total mass. It is this tiny fraction that is the origin and basis for all life on earth. It is this tiny fraction that has shaped our history and contemporary world, and which will determine our fate and our future.
    

    
     If that recognition starts to sink in, perhaps more of us will shed tears over our beautiful, shimmering blue planet – without needing to travel to the moon to play golf.
    

    
     ‘
     
      The sea, once it casts its spell, holds one in its net of wonder forever.’
     
    

    
     Jacques-Yves Cousteau, French oceanographer (1910–1997)
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      POWERFUL, DARK AND MYSTERIOUS
     

    

    
     
      ‘The sea, once it casts its spell, holds one in its net of wonder forever.’
     

     
      Jacques-Yves Cousteau, French oceanographer (1910–1997)
     

    

    
     
      How the ocean is a prerequisite for life on earth, about the ocean as a physical, biological and chemical sphere, about the subsea wildlife and landscape, and how bodies of water, ocean currents and marine ecosystems influence the climate, weather and nature on land.
     
    

    
     Jaws
    

    
     It was already late in the evening by the time the speedboat zipped us across the water off the coast of Key West. An instructor colleague and I were going on a night dive around the southernmost point of Florida, along the edge of the continental shelf where the ocean floor suddenly plummets, disappearing into the depths of the Gulf of Mexico. It is here, in the strait between Cuba and Florida, that the life-giving Gulf Stream begins.
    

    
     One hour later we arrived. Night had fallen. On the echo sounder screen, we could clearly see the sharp edge of the shelf. Directly beneath us the depth was around thirty metres, though just a short distance away it plunged downward for several hundred metres. My pulse rate accelerated and my senses quickened into alert as we switched on our headlamps and activated our green glow-sticks, before somersaulting backwards over the edge of the boat into the pitch-black water. Navigating under water can be difficult even during the daytime, and at night the challenges are compounded. We also knew that there were sharks in the area. Earlier that day we had run into a few full-grown specimens when we dove down to the USS 
     
      Spiegel Grow
     , the 150-metre decommissioned naval ship that is one of the world’s largest artificial reefs.
    

    
     It was not long, however, before our somewhat reserved approach gave way to joy at the sight of the fantastic world that appeared before us. The nutrient-rich water that gushes up from the depths of the Gulf of Mexico attracts teeming life in infinite shapes, colours and sizes. We crept up on fish no larger than the palms of our hands, who had literally donned pyjamas before turning in for the night. These fish weave themselves into small nets to protect them from voracious neighbours. They then fall asleep, inclining gently towards corals and stones and bobbing softly on the ebb and flow of the water. When the beam of the headlamp hit them, their eyes fluttered open like drowsy children tucked into their sleeping bags.
    

    
     The powerful beams from our headlamps produced dramatic shadows and iridescence, and the soundscape was dominated by the air bubbles being released from our diving regulators. It was the ocean’s nocturnal stage set. Everything except the small cones of flickering light was submerged in utter darkness, which is much more profound than any darkness on land. If you switch off the headlamp, you can barely make out the fingers on your hand, even if you place your glove against the glass of the diving mask. The darkness is so pervasive and dense that, if you suffer even slightly from claustrophobia, the conditions are ideal for the onset of a panic attack.
    

    
     In the pitch dark of the ocean depths neither can you know whether any of the night hunters large and small are directly behind you, an arm’s length above you, or just below you. This provides ample fodder for an active imagination, which can be anxiety-inducing if you should, just to be on the safe side, start scoping out the water around you. It is therefore a good idea to stay focused on the right things when night diving. This will help keep your imagination in check, increase your enjoyment of a fantastic experience and, above all, ensure that you find your way back to the boat.
    

    
     Our night dive transpired according to plan, and my experienced colleague stayed to my right throughout the entire dive as agreed. Nonetheless, towards the end I could not escape the uncanny sensation that something was moving directly to my left. I postponed confirming this until we began ascending along the boat’s anchor chain. When I finally turned and looked, the beam of my torch shone directly into the patchwork-patterned abdomen of a huge sea turtle. A peaceful, curious giant had been seeking company on its lonesome migration through the dark depths.
    

    
     Safely back in the boat, my friend and I agreed that it had been a beautiful dive and a wonderful experience. But then, we would never know whether we had been inspected and dismissed by nocturnal hunters as potential midnight snacks.
    

    
     Because, according to the Florida Museum of Natural History, these waters have long been ‘ 
     
      the world capital of shark attacks
     ’… 
    

    
     Vast, Deep and Solitary
    

    
     The ocean covers more than two thirds of the earth’s surface and constitutes close to ninety per cent of the planet’s biosphere. The majority of the ocean is found in the Southern Hemisphere. There the total land area makes up only a modest one fifth of the earth’s surface. The rest is ocean, for as far as the eye can see – and beyond.
    

    
     In common vernacular, we speak of ‘the seven seas’, and the origin of this expression can be traced to written sources from over a thousand years back in time. But since the ocean regions are linked and flow into each other, there are many who prefer to say that we actually have only one ocean. The Ocean.
    

    
     Historically, we have not always had clear-cut definitions of the various regions. Most marine scientists will, however, agree on the four major oceanic divisions: the Pacific Ocean, the Atlantic Ocean, the Indian Ocean and the Arctic Ocean. As regions, they are all quite different. The Arctic Ocean is the coldest, smallest and most shallow, with depths that are only one quarter of the depths of the three others. The Indian Ocean is the youngest in a geological sense. It has the fewest islands and the narrowest continental shelf. Just off the coast of India, Pakistan, Iran and Bangladesh, the floor plummets abruptly downward. The Atlantic Ocean is the second largest, with a surface area equivalent to approximately one half of the Pacific Ocean.
    

    
     The Pacific Ocean is the largest and deepest of them all. It contains the same amount of water as all the other ocean regions combined plus all the water found in the earth’s glaciers, rivers and lakes. It is also here that we find Point Nemo, named after the mysterious captain in Jules Verne’s epic tale about a submarine voyage around the world. It is called ‘the loneliest place on earth’ and is nothing more than a pinpoint on the map. If you drop anchor here, there is little chance that you will be disturbed. The closest island is almost 3,000 kilometres away, and neither can you expect to find much activity there, because Ducie Island is merely a modest, uninhabited atoll in the Pitcairn island group.
    

    
     Then there are bodies of water that are called seas rather than oceans. Some of these seas make up parts of a larger ocean region, such as the Sea of Japan, the Barents Sea, the North Sea, the South China Sea and the Caribbean Sea. There are also some seas that are wholly or partially surrounded by land, but they contain levels of salt concentration that set them apart from large inland lakes, such as the Mediterranean Sea, the Dead Sea, the Black Sea, the Caspian Sea and the Sea of Azov. The latter is the shallowest body of water that can claim the status of a ‘sea’. The average depth is only seven metres, and nowhere is the sea deeper than fourteen metres.
    

    
     The average depth of the ocean is 3,800 metres, and if we levelled out the ocean floor and all the land masses on earth with a gigantic steamroller, the entire earth’s surface would be almost three kilometres under water.  The deepest point in the ocean is Challenger Deep in the Mariana Trench, east of the Philippines, where the distance from the surface to the seabed is 10,971 metres.
    

    
     Oddly enough, only a year passed between the time the first humans visited the deepest point on earth and the day the first human being was launched into outer space. In January 1960, Swiss Jacques Piccard and American Don Walsh made the descent to Challenger Deep. By April of the following year, Russian Yuri Gagarin was launched into space and became the first man to orbit the earth. Since then, many more people have travelled into space than into the ocean depths. We appear to be more fascinated by gazing upward at the sky than downward into the blue depths.
    

    
     Although by far most of the seabed has not been studied in detail, we do have a good deal of broad-stroke knowledge.
    

    
     At school we learn that Mount Everest is the highest mountain in the world. That is only correct if we include some important provisos, because it actually depends on what one measures. It is true that the top of Mount Everest is the world’s highest point, but the highest mountain on earth is Mauna Kea, located in the ocean just off the coast of Hawaii. The distance from the underwater base of the mountain to the top is 10,000 metres, which is about twice the height of Mount Everest measured from the base of the Himalaya mountain plateau. Mauna Kea means ‘the white mountain’, and it is named after the snow on the peak of the mountain looming majestically above the ocean surface. Located far from the disturbance of human civilisation’s pollutant emissions and artificial light, this mountain top is a favourite site for astronomers, who come from all over the world to observe outer space from the observatories there.
    

    
     At school we also learn that Angel Falls is the world’s tallest waterfall. The remote location in the jungle of Venezuela makes visiting the falls a bit difficult in practical terms, so I was overjoyed when some years ago I was invited to view them from a small aircraft with the Norwegian minister of trade, who was in the country on official business. It was a powerful sight when we flew past the 979-metre waterfall, which is also considered one of the most beautiful in the world.
    

    
     But the guide’s enthusiastic presentation of Angel Falls was unfortunately not wholly accurate. The world’s tallest and largest waterfall is actually the Denmark Strait Cataract, which is located under water in the ocean between Iceland and Greenland. There the falls plunge to a depth of more than three kilometres, and the volume of the water flow is almost 2,000 times greater than Niagara Falls at peak flow. The vertical movement of the water is created by the interaction of cold water running through the strait from the north with warmer, less dense water coming from the south.
    

    
     A Glass Bubble
    

    
     Although the ocean covers most of the earth’s surface, it is like a gossamer membrane around the planet. It is therefore not immediately evident why the water does not simply evaporate and disappear into outer space or seep into the cracks in the earth. The explanation is that the atmosphere holds the water on earth inside a kind of ‘glass bubble’. At the atmospheric levels between ten and fifty kilometres above the ground, it is so cold that when water vapour reaches these altitudes it is cooled into liquid and falls back to earth. That is why the total amount of the earth’s moisture in the form of vapour and liquid remains relatively constant. However, some scientists are now beginning to worry about the longer-term consequences of global warming for this hydrological cycle, the continuous circulation of water between the earth and the atmosphere.
    

    
     Since evaporation from the ocean surface is the main source of the hydrological cycle, some might wonder why the rain is not salty. The answer is quite simple: when seawater evaporates, the salt and other substances are left behind because they do not evaporate at these temperatures (at least at any measurable rate). In this way, evaporation acts as natural distiller.
    

    
     Many of us might think that it is the seabed that forms the underlying barrier for the ocean. That is only partially correct, because a lot of water does leak into faults and porous mountain formations. All the same, the ocean is not drained, because just as much water rises from the inside of the earth. This occurs when sulphur-laden water vapour is spewed out of natural ‘chimneys’, such as those along the Northern Atlantic Ridge. The gases that erupt out of volcanoes around the world are also predominantly made up of water vapour at temperatures of several hundred degrees.
    

    
     This tells us that there must be a lot of water inside the earth. Scientists estimate that the deep geological structures may contain at least as much water as the ocean (some estimates suggest as much as twenty-five times more!). But most of the water inside the earth is hydrous rock, not groundwater that can be pumped up or siphoned out. Some years ago, a fragment of a diamond was found in Brazil that had survived the 500-kilometre trip from deep inside the earth and it proved to contain slightly more than one per cent water. 
    

    
     But even though there may be far more water inside the earth than in the ocean, there is still a lot on or above the earth’s surface. A minuscule.001 per cent is in the form of water vapour in the air, one modest per cent is in rivers and lakes, two per cent is contained in glaciers and polar regions – what we call the cryosphere – while the remaining ninety-seven percent is found in the ocean. The ocean is made up of so much water that, if we were to distribute it equally amongst all the people living on the earth today, each of us could have filled 50,000 Olympic-size swimming pools.
    

    
     The hydrological cycle in this glass bubble can serve as a reminder that everything else on this planet is also part of a closed system. Barring energy from the sun, we neither receive nor give anything outside of this system in the way of air, water, soil or other natural resources. If we consume more natural resources than we have, we must take from each other – or from those who will come after us (as long as we don’t have the option of harvesting from other planets).
    

    
     The Eccentric Liquid
    

    
     Since the ocean has existential significance for all life on earth, it is surprising that we have so little knowledge about the vast ocean depths. More than seventy per cent of the ocean floor remains unmapped. It is estimated that at least two thirds of the species on the ocean floor have still not been discovered.  And, according to the US National Oceanic and Atmospheric Administration (NOAA), ‘scientists estimate that ninety-one percent of the species in the ocean have yet to be classified’. 
    

    
     That said, I will hasten to add that we do, for sure, have vast and increasing amounts of scientific knowledge about the ocean and life below water. Moreover, research is being ramped up, and new scientific programmes are being initiated. The United Nations has declared the years 2021–2030 to be the Decade of Ocean Science. The Intergovernmental Oceanographic Commission of UNESCO (IOC/UNESCO), headquartered in Paris, is doing a formidable job in heading the research activities under the Decade of Ocean Science, and in promoting cooperation between its 150 member states in marine sciences to improve knowledge and management of the ocean, coasts and marine resources. There is excellent research being done by many institutions, for example the Woods Hole Oceanographic Institution, Xiamen University and the Stockholm Resilience Center, to name but a few.
    

    
     But much remains to be discovered and understood about the dark, abyssal depths. Despite all the knowledge we have acquired, the ocean is still a huge grab bag: if we dip our hands in it deeply enough, we never know what we will find.
    

    
     But it is perhaps even more surprising that we still know so little about water itself, the most widespread chemical compound on earth. Water is not merely the liquid substance that makes an ocean an ocean, a lake a lake and a river a river. Water is considered a precondition and necessity for all forms of life: all known life originated in water and all known life will die without water. It is unnecessary to explain water’s life-giving characteristics to the more than two billion people still without access to clean freshwater today, or to the four billion who experience water scarcity for at least one month every year. And, for those of us fortunate enough to have access to safe drinking water from a kitchen tap or to enjoy the refreshing pleasure of the cooling drops of a summer cloudburst, water is such a natural part of daily life that we seldom bother to give any real thought to what it 
     
      is
     and what it 
     
      does
     
    

    
     But even for those who dedicate their careers to researching this substance, water continues to withhold many of its secrets. According to Felix Franks, the nestor of international expertise in this field, ‘water is probably the most studied and least understood’ of all known fluids. In explaining the unique characteristics and anomalies of water, Philip Ball elaborates that ‘water is not necessarily unique, or the most extreme example, in displaying any of these anomalies, but their accumulation in a single substance makes it stand out as a decidedly eccentric representative of the liquid state’. 
    

    
     Due to its unique characteristics, water distinguishes itself from most other substances on earth. A number of these characteristics are of critical importance to the role the ocean plays in climate change and global warming. Some of these characteristics are a bit odd, such as the fact that water is a powerful solvent and extremely corrosive. This is why you can use water to remove grease from a frying pan and jam from a shirt. This is also why bolts and iron rods will rust in water.
    

    
     Another fascinating characteristic can be observed when water is transformed into snowflakes. All snowflakes have a symmetric, six-armed structure and every snowflake is unique. The billions of snowflakes that descend from the sky on a winter day are an example of the great wealth of variation found on our planet. The Chinese identified the snowflake’s unique combination of symmetry and individual variation long before the Common Era. In Europe it was not until the microscope was introduced in the early seventeenth century that Western scientists were able to make the same observations.
    

    
     Water also has a number of characteristics that differentiate it from other substances here on earth. It can assume solid form (ice), liquid form (fluid) and gas (water vapour). In most parts of the world, the transition points between these forms constitute the reference for the temperature scale that we use in our daily lives, whether we are speaking about the weather, oven settings or bathwater. The Swedish astronomer Anders Celsius introduced this reference in the mid-eighteenth century. He proposed defining the freezing point for fresh water (the transition from water to ice) as ‘100 degrees’ and water’s boiling point (the transition from water to vapour) as ‘zero degrees’. One of his countrymen, the botanist Carl von Linné, who was of a more practical mindset and literally more down to earth, later suggested reversing this into the centigrade scale of today: zero degrees for the freezing point and 100 degrees for the boiling point.
    

    
     As water expands when it freezes, the ice will be lighter than the water. Without this special feature, the ice would have formed from the bottom up, not from the surface down. Then you could enjoy skating over ice on sunny winter days without any worries about falling through, as everything would be frozen to the bottom. But then, in return, all the life in the sea below you would also be frozen in ice.
    

    
     Another important characteristic is water’s exceptional heat capacity. Water conducts heat twenty-five times faster than air does, which is why it is important for people to stay dry when in a cold environment. More energy is required to heat water than to heat air, and water has a greater capacity to preserve heat than almost any other solid or liquid substance. The large amount of water in the ocean means the ocean has a heat capacity that is more than a thousand times greater than that of the atmosphere. This is why the ocean plays such a critical role in the curbing of global warming.  Since the Industrial Revolution, the ocean has absorbed almost all the surplus heat created by human activity. The ocean also absorbs approximately a quarter of the human-made carbon dioxide found in the atmosphere. Without the ocean’s heat regulating effect and its absorption of carbon dioxide, it is estimated that the global average air temperature would have been 36°C higher than today. This explains the vitally important role of the ocean in our efforts to meet the goals of the Paris Agreement.
    

    
     Due to its large heat capacity, it is also the ocean that balances out the extreme differences in temperatures around us. As we move upward through the atmosphere, the temperature quickly becomes colder before again growing warmer. In the upper part of the atmosphere, at an altitude of around 400 kilometres, the sunbeam temperatures can be in the vicinity of a scorching 1,500°C. That is hot enough to melt iron. If we were to move in the opposite direction – from the earth’s crust and inward – it also becomes steadily warmer as we progress towards the core. Ninety-nine percent of the earth has a temperature of more than 1,000°C.  A mere 50 to 100 kilometres beneath our feet, a distance corresponding with a couple of marathons, we find the same scorching 1,500°C as in the outer atmospheric zones. When we penetrate all the way into the earth’s core, the temperature is more than 5,000°C, equal to the heat on the surface of the sun.
    

    
     To preserve the basis for life here on earth, the ocean – this veil of moisture around the earth’s surface that is ‘thinner than the skin of an apple’ – must ensure that the atmosphere can balance out the thousands of degrees of heat both directly above and directly below us.
    

    
     Deviations of just a few tenths of a degree in the average atmospheric temperatures can have catastrophic consequences, as millions of people worldwide are now discovering.
    

    
     Thicker than Blood
    

    
     The salt in the ocean plays a vital role in the creation of ocean currents, the main drivers of the global weather systems. Ocean salt has formed over the course of millions of years and comes from land run-off and the erosion of volcanic stone on the ocean floor. The level of salt concentration in seawater varies according to location and depth. Because salt is denser than water, the deeper we descend, the greater the salt content. And likewise, since cold water is denser than warm water, the deeper we descend the colder the water temperature. This means that the water in the ocean depths is saltier, colder and denser than the water near the surface. These differences in density contribute to driving the major ocean currents and enable the water strata at different depths to move in different directions.
    

    
     The content of salt in the ocean was a topic addressed when US President John F. Kennedy held a speech during a dinner for the crews participating in America’s Cup on 14 September 1962: 
    

    
     
      [A]ll of us have, in our veins the exact same percentage of salt in our blood that exists in the ocean, and, therefore, we have salt in our blood, in our sweat, in our tears. We are tied to the ocean. And when we go back to the sea, whether it is to sail or to watch it we are going back from whence we came.
     

    

    
     It is a beautiful and seductive thought, but unfortunately incorrect. The average salinity of seawater is well above three per cent and can vary considerably, according to depth and region. Human blood, on the other hand, is a stable 0.9 per cent salt, and even the most minor deviations can cause organ failure and death.
    

    
     The US president would have been more in the ballpark had he said that the plasma in our blood has approximately the same concentration of salt as the ocean. This would have been closer to the truth, though of course not nearly as poetic.
    

    
     Simple Arithmetic
    

    
     We need not submerge our heads particularly far beneath the water surface before we notice how the weight of water increases the pressure in our ears. Most people who have tried swimming under water have experienced this. I burst one of my eardrums while descending during a dive, because I failed to equalise the difference between the pressure on the outside and inside my ear quickly enough. This caused a sharp, sudden pain when my eardrum burst and cold seawater flooded into my inner ear canal. It was quite unpleasant and can also be dangerous for divers because so much of our balance and sense of direction is decided by the inner ears. Pain, dizziness and nausea seldom provide a good basis for enjoyable and safe experiences under water.
    

    
     Roughly calculated, the pressure increase equals one atmosphere of absolute pressure for every ten metres we descend in the ocean. Since by definition the pressure is one atmosphere at the surface of the ocean, at ten metres it is two atmospheres, at twenty metres it is three, and so on. This presents challenges for human beings as we move through underwater depths, but it also says a lot about the fantastic traits the creatures inhabiting these subsea regions have developed.
    

    
     If you do scuba-diving, using breathing equipment, unlike free-divers you can’t simply descend or rise to the surface as quickly as you like. This is because the water pressure compresses the air you breathe in the lungs and in the blood. The further you descend, the greater the pressure from the surroundings and the more the air is compressed. You can descend quite quickly, but when it’s time to rise to the surface again you must be careful, because then the air in the lungs and the blood will expand as the surrounding pressure decreases. If you rise too quickly to the surface, air bubbles can form in your blood, which can lead to blood clots in the brain or the heart. Then you are in serious danger and only an immediate and extended stay in a pressure chamber will save your life.
    

    
     If the bubbles are smaller, they will manifest either as pain or a prickly, itchy sensation all over your body. During a test dive in a pressure chamber that almost went sideways, I experienced how hugely unpleasant this can be. I developed what divers call ‘the bends’, a term that arose during the construction of the Brooklyn Bridge in New York in the late nineteenth century. Underwater breathing equipment had not yet been invented at this time. When the time came to dig the foundation for the two stone towers of the bridge in the riverbed, the labourers were sent underwater inside large wooden crates called caissons, which were filled with air. To keep the water out, the air pressure in these caissons had to be at least as high as the pressure in the surrounding water. The caissons thereby functioned like a pressure chamber, so, when the labourers returned to the normal pressure on the surface, the air bubbles in their blood expanded immediately. They reacted by crouching or ‘bending’ over in pain.
    

    
     Water pressure does not only affect the body physically and mechanically. When divers approach depths of around fifty metres, the environmental pressure changes the characteristics of the air. When descending to depths exceeding fifty metres, divers must use special gas mixtures to avoid causing serious injury to the central nervous system. But also before reaching such depths, the changes in the air quality can affect divers’ judgements and cognitive abilities. If a diver descends rapidly to thirty metres or so, the nitrogen in the air supply will dissolve and flood into the muscles and the bloodstream. Eventually, as the nitrogen reaches the brain, the effect can be the same as that of laughing gas or intoxication. People become lethargic, risible and careless, which can put both one’s own safety and that of fellow divers at risk. There are stories of individuals who have swum eagerly downward into the depths, offering air from their own regulator to astonished fish. As a diver rises towards the surface, the symptoms usually disappear right away. So, although a nitrogen rush can have extremely dangerous consequences, it is on the other hand a high without a hangover.
    

    
     Even intelligent human beings can find it difficult to solve simple tasks under such conditions. Jens Stoltenberg, the former Secretary General of NATO and former Prime Minister of Norway, is an amicable and intelligent person. I can confirm this, because we have known each other since we studied together at university, and when we started working, we shared a small office. When he was prime minister, he called one day and asked if I could give him and his son Aksel a course to upgrade their basic diving certificates. Before long he would be attending an international environmental conference in the Maldives and he wanted to use the opportunity to explore the world-famous diving paradise.
    

    
     Evenings spent on theory were followed by days of practical exercises under water. It was mid-winter, with sub-zero temperatures on land and ice floes on the Oslo Fjord, so the conditions were harsher than what he could expect to encounter in the Maldives. For one of the exercises we did a rapid thirty-metre descent, and there on the ocean floor he was supposed to solve a simple arithmetic problem that I wrote on a small underwater writing slate: (3 × 5) – 9 = ? I handed him the slate and marker, indicating that he should write in the answer.
    

    
     It became quickly evident that even for a prime minister with a master’s degree in general economics this simple calculation was far too complicated. After a number of failed attempts we therefore returned to the surface to discuss what we could learn from the exercise.
    

    
     We quickly agreed that the solution did not lie in further studies in arithmetic.
    

    
     A Few Fun Facts
    

    
     Although the ocean covers ‘only’ two thirds of the earth’s surface, it constitutes almost ninety per cent of the biosphere, the space on our planet that is able to sustain life.  This is because the ocean is so deep and every part of the ocean contains life: fish, crabs, scallops, jellyfish, and seaweed, of course, but a single litre of seawater can contain from several thousand to many millions of microscopic, one-celled microalgae.
    

    
     While the ocean represents most of the biosphere, most of the biomass on Earth is found on land. Measured in gigatons of carbon, the denominator most commonly used by scientists, the biomass is more than one hundred times greater on land than in the ocean. The by far largest biomass of all is made up by terrestrial plants. Also, the biodiversity is much greater on land. Out of the earth’s close to nine million living species, only one quarter are found in the ocean.
    

    
     Although much smaller relative to the total biomass, marine creatures wholly dominate animal life. Fish are the true rulers of the animal kingdom, having a combined biomass ten times greater than the earth’s human population and one hundred times greater than all the wild animals on land.  If we also include other marine animals, such as lobsters, krill, crabs, mussels, oysters, and other shellfish, a full eighty-five per cent of the animal kingdom’s biomass is found in the ocean. 
    

    
     Hertz 52
    

    
     The diversity of life forms found in the ocean is staggering. In the ocean depths we find, for example, the planet’s oldest, known living vertebrate, the Greenland shark, a species which can live for several hundred years.
    

    
     Here we also find the blue whale, weighing 200 tons and measuring more than thirty metres in length, which makes it the largest known animal that has ever lived on Earth. Its tongue weighs as much as a medium-sized elephant, and its heart is the size of a passenger car. Its brain, however, is not much to write home about: it weighs even less than Felix, our family’s playful little dog.
    

    
     Given its tiny brain, the whale is more interested in consuming calories than counting them, and that may be a good thing, because it can wolf down a half million calories in a single meal. And, even though they are abnormally large, scientists believe that as a species blue whales will be even larger in the future – assuming they are able to find sufficient nourishment in the ocean.
    

    
     These mighty creatures are equipped with extremely sensitive auditory abilities that enable them to communicate across distances of several thousand kilometres.  This produces conditions for long-distance love affairs, also of the unrequited variety. Since the late 1980s, scientists have been tracking a whale who was discovered by the US Navy while carrying out foreign submarine surveillance. The whale was named Hertz 52, because apparently it has a congenital defect that causes it to communicate at a higher frequency than other whales. Unfortunately, this frequency is approximately the same as that emitted by the propellers of many of the large cargo ships crossing the ocean. This has left Hertz 52 not only with few romantic partners but also an exhausting and frustrating life. Many times he or she – scientists are not sure which – has embarked on long journeys in hopes of meeting his or her beloved, only to be disappointed and confused when the huge ship docks and switches off its engine.
    

    
     Hertz 52 must be one of the world’s loneliest whales.
    

    
     But while some marine creatures experience extreme loneliness, in the ocean we also find many of the earth’s largest communities and most numerous species. There are more copepods in the ocean than insects on land, and even though these teeny-tiny rascals are only a few millimetres long, they sometimes convene in such huge numbers that they are visible in satellite images taken from outer space. Half their body weight is pure fat, so these tiny creatures are a vital food source for marine life. Except for large predators, like the great white shark, almost all fish eat copepods, and they are even the favourite dish of the gigantic blue whale. The earth’s largest creature is wholly dependent upon the earth’s tiniest and most numerous, and they are both found in the ocean.
    

    
     The copepod is otherwise also one of the world’s strongest and fastest animals in proportion to body size. There is probably no other living creature on Earth that can compete with the force of the copepod’s exertions as it moves at a thousand body-lengths per second to escape from predators. For the human body, this would correspond with six times the speed of a passenger plane, through a medium that has a density more than 800 times greater than air. In meeting with the copepod, even Usain Bolt, the fastest sprinter of all time, would have no choice but to untie his track spikes and humbly bow his head in respect.
    

    
     But there are others in the depths with explosive bodily force. The legs of the tiny mantis shrimp are constructed like springs that enable it to break through the shells of far larger prey. The force of these tiny legs is equivalent to that of a bullet fired from a saloon rifle.  Scientists have recently learned that their legs have an external layer of a ceramic substance, and an inner layer of a plastic-like material, which allows them to hit hard without injuring themselves upon impact. This has inspired researchers to fabricate tougher and more impact-resistant synthetic lightweight materials similar to those found in the mantis shrimp, which can be used for example to ‘reduce the fuel consumption of airplanes and space shuttles, increase the energy efficiency of wind turbines, or increase the safety of cars and body armor’, as explained in one scientific study. 
    

    
     Happy Not to Be Born a Flounder
    

    
     If in your youth you found it embarrassing when a spot appeared on your nose from time to time, you should be happy you weren’t born a flounder. This creature starts its life looking like most other fishes, swimming vertically and with one eye on either side of its head. But when it reaches puberty, a sudden change occurs: one of its eyes moves to the other side. For some flounder, both eyes end up on the right side of the head, for others on the left. The process is astounding and usually takes less than a week, and sometimes only a day. Subsequent to this quick facelift, the flounder starts swimming sideways and with its body laid out horizontally, the source of the flounder’s nickname, the flatfish.
    

    
     It is also in the ocean that we find some of the animal world’s most fascinating physiological characteristics. The history of the cephalopod, of which hundreds of variants are found, from tiny cuttlefish to giant squid measuring up to thirteen metres in length, extends 300 million years back in time.  That means that the cephalopod was found in the ocean long before the dinosaurs began to wander the earth. This evolutionary history has produced the modern-day octopus, which has three hearts, eight arms and eleven brains. Two of the hearts control the blood-flow to the gills, which it uses to breathe, while the third ensures blood supply to the arms. The octopus has a ‘central brain’ in its head, one brain in each of its eight arms, and each of its two eyes has a unique control system that can also be considered a kind of brain.
    

    
     The complex interaction between these neurological functions surpasses most of what we otherwise find in the animal kingdom. Each of these individuals is a veritable wandering team seminar, because a consensus between the different brains is crucial. No wonder, then, that the octopus is considered the most intelligent of all molluscs. In the course of its brief lifespan – most octopuses live for only two or three years – an octopus can master relatively advanced tasks, such as opening beer bottles and jam jars, using tools and finding its way through mazes. Because their lives are so short, they have also developed a special ability to reap the benefits of others’ experiences. As for most of us, learning from the mistakes and successes of others is less risky and saves time.
    

    
     Large brain capacity is, however, neither a prerequisite for nor a consequence of a lengthy evolutionary history. An example of this would be the coelacanth, which has a 400-million-year history, making it among the eldest species in the ocean. The two-metre-long fish has a brain that constitutes only a little more than 1/100 of the head’s volume. Scientists long believed that it was extinct, but in 2021 a specimen was found in the Indian Ocean. The coelacanth can live for one hundred years and most of its life unfolds at a leisurely pace. The females don’t reach sexual maturity until they are fifty years old and their pregnancies last for all of five years. 
    

    
     Maybe, in its infinite wisdom, nature has determined that it’s better not to have brain capacity for excessive brooding if you have to swim around pregnant for years, all alone in cold, pitch-dark depths of several hundred metres.
    

    
     Only a Fish?
    

    
     In addition to their individual characteristics, the social interactions of many marine animals are quite sophisticated. It is impossible not to be fascinated by the methods killer whales use to take care of their young and hunt for food. The young are cared for through a system resembling that used by kindergarten teachers when they take a group of children out for a walk in the neighbourhood. The young swim close together while the adult females follow closely behind, beneath and beside them, to protect them from danger. Similarly, the adult males hunt in groups when searching for food for the pod. They swim in precisely coordinated formations to compress large schools of fish, before hitting the schools with their tails with such force that many of the fish pass out and die. Or the killer whales swim side by side and flap their tails to create waves that knock seals off ice floes and into the water. Then fathers, mothers and their hungry children can help themselves to the delicacies.
    

    
     The large schools of fish that constitute the killer whales’ prey, for their own part, also have relatively advanced systems of collaboration, most of which are connected to the hypersensitive organ called the lateral line that runs through the sides of the bodies of all fish. This organ detects movements in the water, whether caused by prey or potential dangers. This is also the sensor the fish use to coordinate the movements of large schools. They function according to the principle of ‘safety in numbers’, as large flocks of antelope do when crossing crocodile-infested rivers in Africa: swimming in large groups makes it easier to confuse attackers, lessening the probability of individuals falling into the clutches of predators.
    

    
     We also know that dolphins communicate using a complex set of whistling sounds, which differ from one dolphin to the next. Each dolphin has its own unique acoustic brand, in the same way that humans have unique sets of fingerprints. Herring, on the other hand, utilise a somewhat less (or perhaps more?) advanced communication and coordination system. They fart! If half the school suddenly passes gas, they all quite simply swim away from the odour (perhaps not so strange…). This is the herring’s form of democracy, a practical form of majority rule ensuring survival of the group.
    

    
     But the herring must contend with the air expelled by predators. Scientists have studied how the humpback whales in the Chatham Strait on the west coast of Alaska create air traps to catch large schools of herring. Every autumn, the whales migrate here to fatten up in a four-month feeding frenzy, before swimming south again on a six-month fast, followed by a mating season. Measuring fifteen metres in length and weighing thirty tons, the humpback whale must consume a large amount of food in order to enjoy the mating period after a journey of up to 8,000 kilometres. Every day during these hectic autumn months, the whale consumes around one ton of food, and herring are the dish of choice on the menu. The whales are for the most part lone wolves, but for this hunt they work in pods of six to ten whales.
    

    
     The hunt starts when the whales slip underneath the herring school, usually found at fifty- to sixty-metre depths. Once below, one of the whales will swim in a large circle several times while releasing a steady stream of air. As the bubbles rise to the surface, they create a cylinder-shaped wall that agitates and confuses the herring. At the same time, the other whales emit intense acoustic signals, which frighten the herring into swimming even closer together. These high-frequency sounds can reach up to 140 decibels, which is the noise level of a passenger plane during take-off. Once the compact school of herring is trapped inside this vertical air cylinder, the whales spring into action. They attack from below with their giant, gaping jaws and chase the terrified herring upwards through the cylinder until they reach the surface, where the feast can be devoured.
    

    
     Fish live in an element that is alien for most human beings. It is difficult for us to communicate with them, since for the most part they have no facial expressions, telling gestures or spoken language we can understand, and neither do they have a soft, furry coat that invites cuddling.
    

    
    

    
    

    
    

    
     
     
    

    
    

    
    

    
    

    
     
     
    

    
    

    
    

    
    

    
    

    
    

    
     
     
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
     
     
    

    
     
     
     
     
    

    
    

    
    

    
    

    
     
     
    

    
    

    
    

    
    

    
    

    
    

    
    

    
    

    
     
     
    

    
    

    
    

    
    

   
  

 




    Vážení čtenáři, právě jste dočetli ukázku z knihy The Ocean.

    Pokud se Vám ukázka líbila, na našem webu si můžete zakoupit celou knihu.
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